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PEOAKLMOHHAA KONTNETUA
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MEJULIMHCKUM YXYPHAN

Pa6bix C.0. — A-p Mefl. HayK.
HayuHo-umccnenoBaTenbCKuin KIMHUYECKWIA MHCTUTYT
neamaTpym 1 IeTCKOM XVpYpritv UMeHW akafieMuka
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OI'BY «Poccuickmit Hay4HO-MCCNIE[0BATENbCKUIA MHCTATYT
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Poccwm, Cankr-TMeTepbypr, Poccus

ORCID iD: 0000-0003-0733-2414

Xybytus M.L. — akap. PAH, o-p mMen. Hayk, npod.

'BY3 «HayuHo-mccnenoBaTenbCkuin UHCTUTYT CKOPOA NOMOLLM
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Preoperative predictors of mortality in fractures
of the proximal femur

Svetlana S. Rodionova!, Habiballah Zaid A. Asi2, Alla V. Krivova?, Elmira M. Murtazina'

1 Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia;
2 Tver’ State Medical University, Tver’, Russia

ABSTRACT

BACKGROUND: Age and comorbidities are considered independent preoperative predictors of mortality in proximal femoral
fractures; however, their contribution remains debatable.

AIM: To assess the prognostic significance of age and Charlson Comorbidity Index (CCl) of the survival of older people with
proximal femoral fractures.

MATERIALS AND METHODS: This retrospective prospective study included all cases of proximal femoral fractures that occurred
between January 1, 2019, and December 31, 2019, in individuals over 50 years of age from the cities of Tver, Torzhok, Rzhev,
VyshnyVolochek, and Kashin. ICD-10 codes: S72.0, S72.1, and S72.2. The CCl of each patient was calculated using an online
calculator and clinical data obtained from patient and outpatient records. Statistical analysis. Survival was estimated using
Kaplan—Meier curves and the average number of deaths per day per 1000 people. The follow-up interval was obtained in days
from the time of injury to the event of death or last contact with the patient. The minimum observation period was 876 days,
and the maximum was 1492 days.

RESULTS: The survival rate of patients decreased from younger to older age groups, both among those operated on and
those who were not. Patients aged >85 years were at greatest risk (median survival: 257 days; 95% Cl: 36.6-478.3). CCl was
significantly associated with survival: the risk of death with CCl >3 was 3—6 times higher than that with CCI 2-3, depending on
the follow-up interval. CCl reflected health status more than age: within the same age group, there were patients with different
CCls.

CONCLUSION: Using age and CCI simultaneously as predictors of mortality and more accurate indicators of health status will
enable the planning of the utilization of additional medical and social resources in the preoperative and postoperative periods,
thereby increasing survival.

Keywords: Charlson index; proximal femur fracture; survival; mortality.
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JloonepauMoHHble NpeAUKTOPbI N1eTaNbHOCTH
npy nepenoMax NPoKCUManbHOro oTaena
6eppeHHON KocTH

C.C. Poguonosa', X.3.A. Acu?, A.B. Kpusosa?, 3. M. MyprasuHa'

1 HaumoHanbHbIi MeIUUMHCKIUIA UCCEl0BaTEeNbCKWIA LIGHTP TpaBMaTonorun v opToneamu uM. H.H. Mproposa, Mocksa, Poceus;
2 TBepCKoil rocyAapCTBEHHbIA MeAMUMHCKNIA yHuBepcuTeT, Teeps, Poccua

AHHOTALINA

06ocHoBaHMe. Bo3pacT 1 KOMOpOMAHOCTL pacCMaTPMBAIOTCS KaK He3aBUCUMbIE [OONEPaALIMOHHbIE NPeAUKTOPbI IETaNbHOCTH
Mnpu nepenoMax NPOKCUManbHOro 0TAeNa beapeHHOM KOCTH, OJHAKO UX BKIIa4 OCTAETCA NMPeAMETOM JUCKYCCUM.

Lienb. OueHnTb NPOrHOCTMYECKYH 3HaUMMOCTb Bo3pacTa 1 uHaekca Charlson CCl ans BbIXWMBaEMOCTM MWL, CTapLUKMX BO3PACT-
HbIX FPynn Npy NepesioMax NpoKCUMasnbHOro oTAena befpeHHoN KOCTU.

Matepuanbl u MeToAbl. PeTpocneKTUBHO-MPOCNEKTUBHOE UCCNIE0BaHUE C BKIIOYEHUEM BCEX CIly4aeB NEPEeIOMOB NMPOK-
cuManbHoro otaena beapeHHon Koctn (Koabl no MKB-10: S72.0, S72.1, S72.2), umesLmx mecto ¢ 1 saHBaps no 31 feka-
ops 2019 ropa y nuy crapwe 50 net ropogos Teepy, Topxka, PweBa, BoiwHero Bonouka u KawwHa. MHpekc Charlson
ANS KaXA0ro NauMeHTa paccymTaH ¢ MOMOLLbH OHNaH-KanbKynaTopa U MCNosb30BaHWs KITMHUYECKWUX AaHHbIX, MOYYeHHbIX
U3 UCTopuin 6onesHn 1 ambynaTopHbIX KapT NauMeHToB. BbiMBaeMoCTb OLeHMBanach ¢ nomoLubo Kpuebix KannaHa—Men-
epa v cpefiHero Konmyectea cmepteit B aeHb Ha 1000 yenosek. MHTepBan HabofeHus paccumTbiBanca B AHAX C MOMEHTA
TpaBMbl 10 COBLITUS CMEPTM UM NOCNEAHEr0 KOHTAKTA C NauueHToM. MuHUManbHbI cpok HabnopeHus coctasnan 876 aHew,
MaKCUMarbHbli — 1492 OHA.

Pesynbtathl. BbixKBaeMocTb NaLMEHTOB 3aKOHOMEPHO CHWKanacb OT MeHee BO3pacTHOM K Gonee BO3pacTHOW rpyn-
Me KaK CpeAu OMepUpOBaHHBIX, TaK U HeOMepupoBaHHbIX. Bo3pacT Haubonbluero pucka netanbHoct — 85 et u cTap-
we (MeamaHa BbbkuBaeMocTn — 257 pHelt, 95% [W 36,6-478,3). CCl 3HauMMo CBS3aH C BbIXKMBAEMOCTbIO: PUCK CMepTH
npu CCl >3 6annos Bbiwwe no cpaBHenuto ¢ CCl 2-3 banna B 3aBMCUMOCTY OT MHTepBana Habnaenusa B 3—6 pas. B uccneny-
emon nonynsuum CCl B bonbLuei cTeneHu, 4eM BO3PacT, OTpaXan COCTOSHUE 3[,0pOBbS: B OAHOW BO3PacTHOM rpynne bbiiu
naumeHTbl ¢ pasHbiM CCl.

3akuioyeHme. lpuMeHeHWe B KauecTBe NpeAMKTOPOB J1eTaNbHOCTM 04HOBPeMeHHO Bo3pacTa u CCl Kak bonee TouHOro noka-
3aTeNifl COCTOSHUA 3[,0pOBbA NO3BOUT 3aM/IaHMPOBATb UCMOMIb30BaHKE B [O0NEPaLMOHHOM W PaHHEM MOC/E0NepaLyoHHOM
nepuoae LONOHUTENIbHBIX MEAMLIMHCKUX U COLMAIbHBIX PECYPCOB U TEM CaMbIM MOBLICUTb BbIXKMBAEMOCTb.

Kniouessble cnosa: uiaekc Charlson; nepesaoM NpoKCuMasbHOro oTaena 6e,u,pa; BbIXXMBAaeMOCTb; JIETAJIbHOCTb.
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OPUTHATTBHBIE VICCTIE JOBAHNA

BACKGROUND

Proximal femoral fractures (PFFs) in older people are a
common cause of mortality [1]; therefore, assessing its risk
and survival expectations is important when deciding on the
treatment approach. This information is important for older
people who have the most pronounced comorbidity [2]. Age,
male sex, residence in a nursing home, and multiple con-
comittant diseases are most often considered preoperative
independent predictors of mortality in PFF [3]. However, no
evidence confirms the influence of each of them on 1-year
and mid-term mortality rates. Therefore, the need for con-
tinued research is emphasized, and this most concerns the
assessment of predictors such as age and comorbidity [1,
4-71.

This study aimed to assess the prognostic significance of
age and the Charlson index for the survival rate of patients
with PFF aged >50 years. The primary and secondary
endpoints of the study were the 1-year survival rate and the
2- and 3-year survival rates, respectively.

MATERIALS AND METHODS
Study design

A retrospective and prospective study was conducted.

Eligibility criteria
All patients with PFF had ICD-10 diagnosis codes S72.0

(femoral neck fracture), S72.1 (pertrochanteric fracture), and
S72.2 (subtrochanteric fracture).

Conditions

The study was conducted from January 1 to December 31,
2019, and included patients who applied to the emergency
department of the clinic and/or were hospitalized in the
trauma departments of the cities of Tver, Torzhok, Rzhey,
Vyshny Volochyok, and Kashin.

Methods for recording outcomes

Information for assessing outcomes was obtained
through telephone contact (one time) with the patient or
his/her relatives. If the telephone contact did not happen (call
not answered), the patient’s death was excluded or confirmed
by data from the regional BARS system (operating since the
end of 2019) or the federal notary chamber. The follow-up
interval was calculated in days from the time of injury to
the death or the last contact with the patient. The minimum
and maximum follow-up periods were 876 and 1492 days,
respectively.

To predict mortality, the Charlson comorbidity index
(CCI) was used along with age. As a final indicator of a
patient’s multimorbid status, the CCl was calculated in
points using an online calculator, which included data
on associated comorbidity categories, each of which has
a corresponding score (from 1 to 6) with an adjusted
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mortality risk and added a score corresponding to the
patient’s age (attached in calculator per every 10 years).
In this study, data obtained from medical records or
outpatient records were entered into an online calculator.
The analysis included 443 cases of fracture, 111 and
332 of which were treated surgically and conservatively,
respectively; therefore, the effects of age and CCl on
survival were assessed separately for the operated
and nonoperated groups. The number of patients in the
operated group decreased significantly with age (p <0.001,
Pearson’s 2 test). After the follow-up period, 239 out of
443 patients remained alive, and 204 patients died. The
cumulative mortality rates after 1, 2, and 3 years were
6.3%, 11.7%, and 15.3% in the operated group and 32.5%,
44%, and 57.5% in the conservative group, respectively.
The survival rate for different types of treatment was not
compared because in surgical treatment, survival was also
influenced by predictors such as the surgery itself and the
duration of the preoperative period.

Statistical analysis

IBM SPSS Statistics for Windows version 23 (IBM Corp.,
Armonk, NY, USA) was used. Pearson’s 2 test was used to
assess the relationship between ordinal or nominal variables.
The pairwise correlation coefficient was calculated using
the Spearman method. Receiver operating characteristic
(ROC) and Kaplan—Meier curves were used to distribute the
patients into groups by age and CCl, respectively. The patient
survival rate was studied using the Kaplan—Meier method.
The probability of survival to a certain date was given with a
95% confidence interval. The minimum and maximum follow-
up periods were 876 and 1492 days, respectively. Patients
lost to follow-up before the maximum period expiration were
censored (on the right). Pairwise comparisons were assessed
using the log-rank test. The average number of people per
day who died at a random interval was calculated using the
equation:

A x 1000

Lx(N-a)

where A is the number of deaths in the interval, L is the
interval duration in days, N is the initial number of patients
in the group analyzed, a is the number of patients who died
in previous time intervals, and @ is the average number of
patients who died in the interval per day per 1000 people in
a group.

Q (patients) =

Ethical considerations

The study complied with ethical standards of the
Declaration of Helsinki of the World Association “Ethical
Principles for Scientific Medical Research Involving Human
Subjects” as amended in 2000 and the “Rules for Clinical
Practice in the Russian Federation” approved by the Order of
the Ministry of Health of the Russian Federation No. 266 of
June 19, 2003.
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RESULTS
Age and survival rate

ROC curves (area, 0.670) were used to obtain the age
groups that differed most in survival. The critical points of <77
years (group 1), =78 years (group 2), and =85 years (group 3)
were obtained.

Table 1 presents the number of patients in the selected
age groups and death cases by the end of the follow-up
period in the nonoperated and operated groups. The survival
rates of patients by age groups are presented in Figs. 1 and 2
for the nonoperated and operated groups, respectively.

In the nonoperated group (Fig. 1), pairwise comparisons
revealed that the survival period in group 1 was significantly
longer than those in groups 2 and 3 (p=0.001 and p <0.001,
respectively). The survival rate in group 2 was significantly
different from that in group 3 (p <0.001, log-rank test). The
median survival rate in group 1 was not reached at the end
of follow-up, while it was reached by day 973 in group 2 (95%
Cl 613.6—1332.4) and day 257 in group 3 (95% Cl 36.6-478.3).
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In the operated group (Fig. 2), the survival rate in group 1
was significantly greater than that in group 2 (p <0.001, log-
rank test). In group 3, only three patients underwent surgery;
therefore, statistical analysis was not performed. The median
survival in both groups 1 and 2 was not reached during
the follow-up interval. The average number of deaths per
day separately for the operated and nonoperated groups is
presented in Table 2.

In the nonoperated group (Table 2), the average number
of deaths per day was the greatest in the first 90 days; and
among those aged >85 years, the number was significantly
higher than those in the other two groups. If in group 1 this
indicator decreased significantly at subsequent intervals,
then in group 2 and, particularly, in group 3, it remained
elevated at all follow-up intervals. In the operated group,
the average number of deaths per day in group 1 was
low throughout the follow-up period; in group 2, it was
slightly higher and practically did not change during the
first 2 years; a downward trend was noted only in year 3.
Estimating the indicator in the group aged >85 years of

Table 1. Proximal femur fracture outcomes in selected age groups, operated and unoperated patients by the end of follow-up period

Surgery Age groups All patients Death counts ; Quantity %

Ist 133 49 84 63.2

No 2d 114 66 48 421
3rd 85 70 15 17.6
All 332 185 147 44.3
1st 87 10 77 88.5
2d 21 7 14 66.7

Yes
3rd 3 2 1 33.3
All m 19 92 82.9

Note. Group 1 — under 77 years old, group 2 — 78-84 years old, and group 3 — 85 years old and over.

Survival functions

Nonoperated group
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285
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00 2000 4000 6000 80,0 1000,0 12000 1400,0
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Fig. 1. Kaplan-Meier survival curves of unoperated patients in selected age groups.
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Fig. 2. Kaplan-Meier survival curves of operated patients in different age groups.

Table 2. Average number of deaths per day in selected age groups per 1000 people at different time intervals among unoperated and oper-

ated patients

Follow-up period 90 91-365 366-730 731-1492
(days)

Age groups Unoper. Oper. Unoper. Oper. Unoper. Oper. Unoper. Oper.
Up to 77 years 1.25 0.13 0.34 0.08 0.26 0.07 0.31 0.1
78-84 years 1.17 0.53 0.85 0.36 0.79 0.45 0.57 0.18
85 years and older 3.13 1.20 0.78 0.86

age was not possible because surgery was practically not
performed in patients of this age in the study sample. In
year 1, the number of deaths per day in the group aged
78-84 years was four times higher than that in the group
aged <77 years.

Influence of the CCI on the survival rate

The influence of the CCl, as well as age, on the survival
rate was assessed separately in the operated and nonoperated

groups. The division according to the CCl was performed
based on the principle of obtaining the greatest differences
between groups according to the survival curves (up to 3
points in group 1, 4-8 points in group 2, and =9 points in
group 3). The number of patients in the CCl groups and death
cases by the end of the follow-up period in the nonoperated
and operated groups are presented in Table 3. The survival
curves for patients with different CCls are presented in Figs. 3
(nonoperated) and 4 (operated).

Table 3. Patients and outcomes of proximal femoral fracture in the Charlson index-designated groups by the end of follow-up period

tit
Surgery Groups Total Death counts Quantity
n | %
1 25 5 20 80.0
209 112 97 46.4
No
98 68 30 30.6
All 332 185 147 44.3
1 36 2 34 94.4
68 14 54 794
Yes
7 3 4 571
All m 19 92 82.9

Note. Group 1 — up to 3 points, group 2 — 4-8 points, group 3 — 9 or more points.
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Fig. 3. Kaplan-Meier survival curves of unoperated patients with different Charlson comorbidity index.

Paired comparisons of the patients in the nonoperated
group (Fig. 3) revealed that survival in the group with CCl up
to 3 points was significantly higher than that in groups 2 and
3 (p=0.003 and p <0.001, respectively). In group 2, the value
was higher than that in group 3, p=0.003 (log-rank test). In
group 1, median survival was not reached by the end of the
follow-up period; in group 2, it was achieved by day 1081
(95% Cl 758.9-1403.1); and in group 3, it was achieved by day
518 (95 % Cl 207.5-828.5).

In the operated group, pairwise comparisons of groups
with different CCl (Fig. 4) revealed that in group 1, the
survival rate was significantly higher than those in groups
2 and 3 (p=0.041 and p=0.001, respectively, log-rank test).
The differences between groups 2 and 3 were statistically
not significant (possibly because of the small number
of follow-up cases in group 3). The median survival in
the groups was not reached at the end of the follow-up
period.

Survival functions

104 Charlson comorbidity index
H—jﬁ _Ll—OHv-W&—H-QHHH —Uptod
1 M 4-8
= 29
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07 hsmme—sms |~ 2-censored
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Y044
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00 2000 400,0 600,0 800,0 1000,0 1200,0 1400,0

Follow-up interval (days)

Fig. 4. Kaplan-Meier survival curves of operated patients with different Charlson comorbidity index.
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Just as in age groups, in groups with different CCls, the
average number of deaths per day (per 1000 patients) was
assessed at the indicated time intervals and separately for
the nonoperated and operated groups (Table 4).

The average number of deaths (Table 4) in the
nonoperated group was the highest in all groups in the first
90 days, increasing in groups 2 and 3 relative to group 1 by
3.7 and 5.6 times, respectively. At subsequent time intervals,
the number of deaths remained low in group 1; a downward
trend was noted after year 1in group 2 and only after 2 years
in group 3. Among patients in the operated group with a CCl
score of 0-3 points, the survival rate for the first 2 years was
100%; in those with a CCI score of 4-8 points, the survival
rate was slightly lower and did not change significantly over
the follow-up intervals. Only seven patients were included
in the group with a CCl of 29 points; thus, no analysis was
performed.

When comparing the age groups and groups distributed
by CCI (Table 5), patients with CCl of up to 3 points were only
found in the group aged <77 years in both the operated and
nonoperated groups. However, even in this age group, most
patients had a CCl of 4-8 points (nonoperated group, 72.9%;
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operated group, 56.3%). In the group aged 78-84 years,
patients with CCI scores of 4—8 predominated (nonoperated
group, 60.5%; operated group, 76.2%). In this age group,
23.8% of the patients had CCl of =9 among patients who
underwent surgery. As for the group aged >85 years, half
of the patients had CCI of 4-8 points, and half had CCI of >9
points, and they received surgical treatment extremely
rarely. The median survival of patients with aged >85 years
and CCl of>9 points was 185 days (95% Cl 91-280). The
correlation between age and CCl in the study sample was
0.635 (Spearman correlation).

DISCUSSION

During the treatment planning period for patients with
PFF, age is often used to assess survival. Thus, survival
after PFFs decreases significantly in people aged =65
years [10-12], which was confirmed in our sample, as the
survival rate in both the operated and nonoperated groups
naturally decreased from younger to older age. Patients
aged >85 years (in our sample, patients of this age were
among those who had not undergone surgery) belonged to

Table 4. Mean number of mortality per day / 1000 people among unoperated and operated patients with different Charlson index at the

analyzed time intervals

Follow-up period 90 91-365 366-730 731-1492
(days)
by Charlsor? ::gzi Unoper. Oper. Unoper. Oper. Unoper. Oper. Unoper. Oper.
Up to 3 points 0.44 0.0 0.15 0.0 0.12 0.0 0.12 0.15
4-8 points 1.63 0.3 0.64 0.26 0.42 0.21 0.45 0.09
9 and more points 2.47 0.78 0.97 0.56
Table 5. Comparison of age groups with groups divided by the Charlson index
Charlson index
Surgery st 24 ard Total
25 97 11 133
ot 18.8% 72.9% 8.3% 100.0%
d 0 69 45 114
‘6 Age groups 2 0.0% 60.5% 395% 100.0%
ard 0 43 42 85
0.0% 50.6% 49.6% 100.0%
Total 25 209 98 332
7.5% 63.0% 29.5% 100.0%
36 49 2 87
fst 41.4% 56.3% 2.3% 100.0%
Age groups 2d 0 16 > 2
Yes 0.0% 76.2% 23.8% 100.0%
3rd 0 3 0 3
0.0% 100.0% 0.0% 100.0%
Total 36 68 7 m
32.4% 61.3% 6.3% 100.0%
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the highest-risk group because half of the patients in the
nonoperated group did not survive 1 year (median survival,
257 days, 95% ClI 36.6—478.3), whereas in the group aged
78-84 years, 50% of the patients survived for 2.5 years; and
in the group aged <77 years, the median survival rate was
not reached in both the operated and nonoperated groups,
even by the end of the follow-up period. The average
number of deaths per day among patients aged =85 years
was also significantly higher at all follow-up intervals than
among other age groups. According to some data, the risk
of mortality increases sharply at the age of 83.4 years [13];
according to our sample, this belonged to the age of =85
years. However, according to some authors, the role of age
as a mortality predictor is limited. Thus, N.H. Varady et al.
[14] demonstrated that in the case of PFF, CCl surpasses the
role of not only individual concomitant diseases but also
age in assessing the mortality risk. CCl has been used as
an indicator of mortality since 1987 [15]. Although the CCl
assessment was not initially intended for patients with PFF,
its high prognostic significance has now been revealed in
this pathology [14, 16].

The CCl assessment performed in this study primarily
revealed that patients with PFF had a low level of health
status because all patients with CCI of 2-3 points belonged to
the age group <77 years. Moreover, most patients in this age
group in both the nonoperated (72.3%) and operated (56.3%)
groups, had a CCI of 4-8 points or even >9 points (8.3% and
2.3%, respectively).

According to some data, an increase in CCl from 1-2 to
3-4 points increases the 1-year mortality rate in patients
with PFF from 26% to 52% [17]; with a CCl of =4 points, the
risk of death compared with a CCl of 2-3 points increases
from 3.1 to 8.5 times [16]. Other researchers also noted a
decrease in survival with CCl of =4 points [18]. With a CCI
score of >4 points, the 65-year survival rate is two times
lower than the survival rate of individuals with a CCI score
of <3 points [17]. This also applies to the 10-year survival
rate [2]. In our sample, the survival rate of patients with
CCl up to 3 points was significantly higher than those of
the groups with CCl of 4-8 and CCI of =9 points in both
the nonoperated and operated groups (p=0.041, p=0.001,
respectively), which was manifested by the median survival
of the compared groups and the average number of deaths
per day per 1000 people. This indicator increased from
group 1 to groups 2 and 3 by >3 times, depending on the
follow-up interval.

Other criteria, such as the American Society of
Anesthesiologists (ASA) physical status classification, are
also used to assess mortality risk. However, according to
available data [19], the predictive value of CCl is the highest
among all predictors of mortality, and its assessment can,
among other things, influence unpopular decisions such
as the decision not to perform surgery on a patient [20].
Regarding the use of an indicator such as ASA [21] to
assess the mortality risk in PFF, evidence [14] shows that
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CCl in assessing 90-day and 1-year mortality shows more
accurate results than ASA (accuracy is higher by 42% for 90-
day mortality and by 112% a 1-year mortality).

In our population-based sample, a statistically significant
correlation was found between age and CCl. However, each of
them can only be one of the mortality risk criteria because,
in the same age group, there may be patients with different
CCl, which affects survivability regardless of age.

Study limitations

The study limitations are associated with its retrospective
nature because the researchers were forced to rely on
medical records taken by other doctors, and there could
be more comorbidities than recorded. In addition, potential
interfering factors that could affect the results, such as intake
of medications, smoking, and postoperative care, were not
controlled.

CONCLUSION

Patients aged =85 years with CCl =9 points had the
highest risk of PFF-related mortality. The median survival
of these patients was 185 days (95% CI 91-280). The
simultaneous use of age and CCl as a mortality predictor,
as a more accurate indicator of health status, will help in
planning the use of additional medical and social resources
in the preoperative and early postoperative periods and
thereby improve 1-year and medium-term survivability in
patients with PFF.
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JOMO/IHUTE/IbHO

Brnap aBTopoB. Bce aBTopbl N0ATBEPXKAAIOT COOTBETCTBME CBOETO
aBTOPCTBa MeXIyHapoaHbIM Kputepmsm ICMJE (Bce aBTopbl BHEC/N
CYLLLECTBEHHBIM BKMaf, B pa3paboTKy KOHLENLWKW, NPOBeLeHe MC-
Cle0BaHUs U NOArOTOBKY CTaTby, MPOYNM M 0406punv GuHanbHyIo
Bepcuvio nepef nybnunkaLmen).

WUcTouHMK dmHaHcupoBaHus. ABTopbl 3asBAAOT 00 OTCYTCTBUM
BHELUHEro (WHaHCKMPOBaHWA MpW MPOBEAEHUM UCCNef0BaHUS U
MOAroToBKE MybAMKaLMK.

KoHdnuKT nHTepecoB. ABTOpbI JEKIApPUPYIOT OTCYTCTBME SIBHBIX U
MoTeHUManbHbIX KOHMMKTOB MHTEPECOB, CBA3aHHbIX C MPOBEAEH-
HbIM MCCNelOBaHMEM W NYDBAMKALMEN HACTOALLEN CTaTbU.
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OueHKa KayecTBa )XM3HMU Y NaLUEHTOB

C MEHMHrMoOMaMM 0651acTH KpaHuoBepTebpanbHOro
nepexoga Cc NOMOLLbI0 pa3paboTaHHOro ONpPoCHUKa
B YCNOBUAX HEMPOXUPYPrUHECKOU KIIMHUKU

B.H. Wumatckmit!, P.A. Cyntanos', [I.T. l0cynosaZ, B.K. MNowaraes!’, A.A. 3umMuHZ,
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AHHOTALMA

06ocHoBaHMe. BanuamMpoBaHHOrO WMHCTPYMEHTa A/ OLIEHKWU KayecTBa JKM3HW, CneLmpuYHOro ANs KOHKpeTHoro 3abone-
BaHMUA, Ha [laHHbI MOMEHT He pa3paboTaHo. OnybnnKoBaHHble paboTbl 3apybexHbiX KOMer TONbKO YacTUYHO OTpaaloT
KayecTBO JKW3HM MaLMEHTOB C MEeHWHrMoMaMmu 0bnacTu KpaHuosepTebpanbHOro nepexofa U He 0XBATbIBAKT BECh CMEKTP
(YHKLMOHAMbHBIX HapYLLEHWI NpK AaHHOM 3aboneBaHum.

Lienb. Paspabotatb u BanuaupoBaTb OMPOCHUK A1 U3YYEHUS KayecTBa JKW3HW NaLMeHTOB C MeHMHrMoMamu obnactu
KpaHuoBepTebpanbHoro nepexoaa.

Martepuans n MeToabl. [IpoBeaeHo peTpo- 1 NpocnekTMBHOe uccnegosaHne 119 nauueHToB ¢ MEHMHTMOMaMK 0bnacTu Kpa-
HuoBepTebpanbHOro nepexofa A0 M Mocne XUPYPrinieckoro N KOMBMHMPOBAHHOIO (XVUpYpruyecKoe yaaneHne omyxomm ¢ no-
CedyloLLMM NpoBefieHUeM NyYeBOiA Tepanuu) leYeHns € UCNonb30BaHWEM pa3paboTaHHOro BalMAMPOBAHHOIO OMPOCHMKA.
Pesynbtatbl. PaspabotaH 1 BannanpoBaH OMPOCHWK KauecTBa JW3HM s NaLMEHTOB C MEHWHrMoMamu 0bnactu KpaHmo-
BepTebpanbHoro nepexopa. Pacyér BHyTpeHHel COrnacoBaHHOCTM LUKanbl MOKasan, YTo 3HayeHue KoadduumeHTa anbdbl
KpoHbaxa coctaenset 0,78 (p <0,001) u noaTBepHAaeT, TakuM 00pa3oM, eé A0CTaTOYHbIA YpoBeHb. [lpu aHanuse YyBCTBU-
TENbHOCTM ONPOCHUKA MOKa3aHo, YTO OLEHKM [0 U NOCNe Onepaumuy 3HaYnMo He pasnuyanuchb (p=0,62, t-kputepui).
3akntoyeHune. B pesynbtate npoBeAEHHOr0 McCneoBaHNA bbi CO3AaH MepBblii B MMPOBOA M 0TEYECTBEHHOW NiuTepaType
OMPOCHUK Ka4yecTBa XW3HM [1A NALMEHTOB C MEHMHTMOMaMKn 0bn1acTh KpaHuosepTebpanbHoro nepexoaa. B kpatkocpoyHoM
nepuofe 0TpasnTb AMHAMUKY KauecTBa XWU3HM [aHHbIA ONPOCHUK He CnocobeH.

KnioueBble c0Ba: MEHUHTUOME; KpaHMOBepTeﬁpaﬂbeIVI nepexon; Ka4eCTBo XU3HU; Banuaaund; onyxosm oCHoBaHUA ve-
pena; 3aAHAA YepenHaa AMKa.
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Evaluation of the quality of life in patients with
meningiomas of the craniovertebral junction using
a developed questionnaire in a neurosurgical clinic
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Vladimir K. Poshataev!, Aleksey A. Zimin, Sergey V. Tanyashin', Aleksandr B. Zaitsev?,
Vasiliy V. Karnaukhov'#, Natalya A. Suponeva?

1 Burdenko Neurosurgical Center, Moscow, Russia;

ZNeurology Research Center, Moscow, Russia;

3 Sechenov First Moscow State Medical University, Moscow, Russia;
4Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

BACKGROUND: A validated tool for assessing the quality of life specific to a particular disease has not yet been developed.
Previous studies only partially investigated the quality of life of patients with craniovertebral junction meningiomas and did not
include the entire spectrum of functional disorders in this disease.

AIM: To develop and validate a questionnaire to assess the quality of life of patients with craniovertebral junction meningiomas.
MATERIALS AND METHODS: A retrospective and prospective study of 119 patients with craniovertebral junction meningiomas
was conducted before and after surgical and combined (surgical removal of the tumor followed by radiation therapy) treatment
using a validated questionnaire developed.

RESULTS: A quality of life questionnaire for patients with craniovertebral junction meningiomas was developed and validated.
Determining the internal consistency of the scale showed that the Cronbach alpha coefficient was a=0.78 (p <0.001), confirming
its sufficient level. In analyzing the sensitivity of the questionnaire, the estimates before and after surgery did not differ
significantly (p=0.62, t-criterion).

CONCLUSIONS: This study developed the first quality of life questionnaire worldwide for patients with craniovertebral junction
meningiomas. In summary, this questionnaire is not able to reflect the dynamics of the quality of life.

Keywords: meningioma; craniovertebral junction; quality of life; validation; skull base tumor; posterior fossa.

To cite this article:

Shimanskiy VN, Sultanov RA, Yusupova DG, Poshataev VK, Zimin AA, Tanyashin SV, Zaitsev AB, Karnaukhov VV, Suponeva NA. Evaluation of the quality of life
in patients with meningiomas of the craniovertebral junction using a developed questionnaire in a neurosurgical clinic. N.N. Priorov Journal of Traumatology
and Orthopedics. 2024;31(1):21-30. DOI: https://doi.org/10.17816/vto608174

Received: 12.10.2023 Accepted: 24.10.2023 Published online: 04.03.2024
V2
ECOCVECTOR Article can be used under the CC BY-NC-ND 4.0 International License

ense
© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/vto608174
https://doi.org/10.17816/vto608174

OPUTHATTBHBIE VICCTIE JOBAHNA

OB0CHOBAHUE

MeHuHrMomel obnactu KpaHuoBepTebpanbHOro nepexoaa
(MOKBI) — 310 nobpoKayecTBeHHbIE MefJIEHHO pacTyLume
ONyXoNW, MPOUCXOASALUME U3 KNETOK NayTWHHOWA 060M0YKHM
ronioBHoro Mo3ra. Onu cocTaenstot 1,5-3,2% cpenu Bcex uH-
TpaKpaHWanbHbIX MeHUHIMOM (4—23 yenoBeKa Ha 1 MNH Ha-
cenenus) U 6—8% cpeamn MEHUHIMOM 3afHEN YepenHON MKW
MOKBIT guarHocT1pyioT MpenuMyLLLeCTBEHHO Y B3POCTIbIX NaLy-
eHToB (cpeaHui BospactT — 50,1 roa) [1]. HeHwmHbI bonetot
yalLle My}K4MH, COOTHOLLIEHUe BapbupyeT ot 2:1 ao 3,6:1 [2].

TouHas oueHKa KayecTBa Xu3Hu y nauueHtos ¢ MOKBII
B nocnefHue rofbl CTaHOBUTCA BCE Donee BaxHOW. HecMo-
TPA Ha TO, YTO NOKAa3aTenu NETaibHOCTM MpU LaHHOM naTo-
norun 6amsKM K Hymio, uiBanuamsauma npu MOKBIT Moxet
pocturatb 30% nocne neyeHus [2-4]. B HacTosiee BpeMs
naumentamM ¢ MOKBIT poctynHbl pasHble MeTofbl Tepanuu.
OHu BKMIOYaIOT B Cebs XMpYpryecKoe, y4eBoe U KOMOMHU-
poBaHHOE (XMpYpruyecKoe ¢ MOCNELYIOWMUM NPOBELEHNEM
Nly4eBoil Tepanum) nedeHne. TakKe B HEKOTOPbIX CIyyasx
MPUMEHSETCA TaKTUKA HabNoLEHUSA C BbINOIHEHWEM perynsp-
HbIX MarHWTHO-Pe30HaHCHbLIX TOMOrpamM [2, 4. o aaHHbIM
OTEYECTBEHHOI 1 MUPOBOW IMTEPATYPHI, KIIMHUYECKME NPOSAB-
nenus npu MOKBI upesBbivaiiHo pa3HoobpasHbl. Hanbonee
YacTbIMU CUMNTOMaMM SBNAKOTCA roNoBHas bonb, 6onb B Lwee
W WaTKocTb Npu xoAbbe. TakKe y NaLMEHTOB BbIABASAIOTCS
MbILLEYHas ClaboCTb M CHUKEHWUE YYBCTBUTENBHOCTU B KO-
HEYHOCTSIX, YaLle C UncunaTepanbHoM CTOPOHBI, U HapyLIeHWe
[7I0TaHUA W OCUMNIOCTb rofloca B A0- U NOCNeonepaunoHHoM
nepuoge [2, 3, 51.

YuutbiBas, yto MOKBIT saenstotcs po6poKayecTBeHHbIMM
ONyXo/sMU, BOMPOC Ka4eCTBa XM3HW NaUMEHTOB A0 WU nocne
NeyeHus npeacTaBnseTcs 0COBeHHO aKTyanbHbIM. bnaro-
Aaps YCOBEPLUEHCTBOBAHMAM TEXHONOMMM HelpoBU3yanu3a-
LMW 3TV OMYXONW AMarHOCTUPYIOTCS paHbLLe U MPU MEHBLLIMX
pa3mepax, 4To TpebyeT OT Bpayei TLUATENIbHOWM OLEHKU pU-
CKOB U NMPEUMYLLECTB Mepes, NPUHATUEM PELLEHNS 0 MeTOfe
NeyeHns. HeBponornyecknit M QyHKUMOHANbHBIA LepuuuT,
BbISIBNAEMbIN BPa4OM Y NaLMeHTa, He BCEra MOXET coBMa-
[aThb C JINYHBIM MHEHMEM WUCCNIEAYEMOr0 O CBOeii npobneme.
Mpu cbope aHaMHe3a U OLEHKE COCTOAHUS AOMKHBI YUUTbI-
BaTbCA [Ba He 3aBUCALIMX OPYr OT Apyra MHeHus: Bpaya
1 naumeHTa. lokasaTenu, onucbIBaeMble B IMTepaType, Takue
KaK coxpaHeHue (YHKLWM [MOTaHWs nocie onepauum, aTak-
CUS U MblLeYHas cnabocTb, NpsAMbIM 06pa3oM MOryT BAMATb
Ha KauecTBO JW3HW NaUMeHTOB nocnie nieveHus. M3BecTHo,
yto 42% NaUMEHTOB C MHTPaKpaHManbHBIMA MEHUHIMOMaMH
UCMbITBIBAKOT YYBCTBO TPEBOXHOCTM B MOCNEONepaLyoHHOM
nepuoge, a Ycno pabotalowmx NaLumeHToB MOCNe JieYeHMs
CcoKpaLuaetcs Ha 20% [6-8].

CyLLecTBYKT MHOMOYMC/IEHHBIE UCCIIEA0BAHUS MO AaH-
HoMy 3aboneBaHuio, KOTOpble CBA3aHbI C TaKTUKOMW JleyeHns,
TeYeHUEeM MOCNEeonepaLmroHHOr0 NepUoaa U OLEHKON BYHK-
LIMOHANbHOMO M HEBPOJIOFMYECKOr0 CTaTyca, OfHAKO Basn-
AVPOBaHHOIO WHCTPYMEHTa [AJ1S OLIEHKM KayecTBa MM3HM,
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cneunduyHOro Ans KOHKPETHOro 3aboneBaHus, Ha AaHHbIA
MOMEHT He paspaboraHo. OnmybnukoBaHHble paboTbl 3a-
PybeXHbIX KOnner TOAbKO 4acTUYHO OTPaXkaloT KauyecTBO
u3Hu naumeHToB ¢ MOKBI1 1 He oxBaTblBaloT BECb CMEKTP
(YHKUMOHANBHBIX HapyLIEHWA Mpu AaHHOM 3aboneBaHuu.
Haubonee 6nu3KkMM no cogepmalLMMca KpUTEPUSM OLIEH-
KW KayecTBa XU3HW Y MaLMEHTOB C OMyXONsMW 3afHen Ye-
penHon aMku sensetcs onpocHuk PANQOL (Penn Acoustic
Neuroma Quality-of-Life Scale), ogHako oH paspabatbiBarncs
ONS UL C HEBPUHOMaMM CITyXOBOMO HepBa, B CBAI3W C YeM
B HEro He BKJIOYEHbl MOAMYHKTBI, Kacallmecs HapyLle-
HWA [OTaHUA, aTakcuu, AMCHOHMM U NMPOYMX XapaKTepHbIX
ana naumentoB ¢ MOKBIT HeBponornyeckux Boinagexui [9].
TakKe CTOUT OTMETUTb YHMBEpCaNbHbIN ONpOCHUK SF-36,
KOTOPbIA NPUMEHSETCSA NMPU MHOMOYMUCNIEHHbIX 3aboneBaHu-
AX 019 OLEHKM KadecTBa wu3Hu [10]. OpHaKo B HEM TaKxe
OTCYTCTBYWT pa3fensl, oTpaxatowwme cneumduky MOKBII.
B 2018 rogy B pabote A. Raco u coasrT. 6110 npoBeseHo Mc-
CriefioBaHMe KauecTBa Xu3HK y naumeHToB ¢ MOKBIT nocne
XMpYPru4ecKoro NieyeHus. ABTOpbI MpeasiaraioT OLEeHMBaTb
KayecTBO XM3HU No LWKane KapHOBCKOro 1 BbISBNAKT npe-
OVKTOPbl UCXOA0B Ha OCHOBAaHUM MOSTyYEHHbIX Pe3ynbTaToB
[11]. Wkana KapHoBcKoro oTpaaeT B LIESIOM CTEMEHb Hesa-
BMCMMOCTW 1 MHBaJMAM3aLMM NaumMeHTa (o aHanorum ¢ Mo-
AMGOULMPOBAHHOM LUKanon PIHKKUHA), HO B OTAIMYME OT LUKanb
P3HKMHA HapyLUeHUs BbIPAXAIOTCA He B CTafaMsax/CTeneHsX,
a B MpoLieHTax oT HopMbl. To ecTb WwKana KapHoBcKoro oue-
HWBAET COCTOSHME MaUMeHTa B LESIOM, He oTpaxas OTAeSb-
Hble aCMeKTbl KAYecTBa XMU3HWU, CBA3aHHbIE C 0YaroBOW He-
BPOJIOrMYECKOM cuMNTOMaTuKom [12].

Takum 06pasoM, /1S TOUHOI OLLEHKM Ka4ecTBa XU3HU Na-
uveHToB ¢ MOKBI ¢ yuéToM xapaKTepHoro ans JaHHOro 3a-
BoneBaHWA CMMNTOMOKOMMIEKCA HeobxoamM cneumdnyecKmii
Ba/IMAVPOBaHHBIN MHCTPYMeEHT. CUCTeMa OLIeHKM pe3ynbTaTos
neyeHus, ucronb3yemas BceMupHoi opraHusaumeil 3npaBo-
oxpaHeHusi, 6asupyeTcs Ha TPEX COCTaBASAIOLMX: HapyLue-
HWM YHKLWM OpPraHoB M CUCTEM, OTPaHWUYEHUM aKTMBHOCTU
U couManbHoM ponn B #u3HM obwectsa [13]. UpeanbHbii
MHCTPYMEHT JO/KEH OTpaXKaTb HapyLIEHUS KAaYeCTBa HU3HHU
Ha KaXK[0M U3 3TUX TPEX YPOBHEN.

YyuTbIBas 3TM NPUHLMNMBI, LieNbI0 OMUCAHHOIO UCCNen0-
BaHus Oblan pa3paboTka 1 Banuaaumsa nepsoro cneumduye-
CKOrO OMPOCHMKA KayecTsa 3u3Hu 4yis naumentos ¢ MOKBI
Ha PYCCKOM f3bIKe.

MATEPWAJIbI U METOTbI

JlusaitH uccnepoBaHus

MpoBefeHo peTpo- U NPOCMEKTUBHOE MCCedoBaHue Ka-
4YeCTBa KM3HM C Y4acTUEM NaLMEHTOB C NEPBUYHBIMU MEHUH-
r1MoMaMu 061acTu KpaHuoBepTeBpanbHOro Nepexosa.

Kputepum cootsetcTBuA

Kpumepuu sx/ioqeHus:
« BO3pacT crapiue 18 ner;
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* JleYeHMWe TOMbKO B LIEHTPE HEMpOXUPYpruu;

* HOCWUTENM PYCCKOTO A3bIKa.

Kpumepuu uckmodeHus:

- BO3pacT Mnagwe 18 ner;

* MaUMEHTbI C MHOXECTBEHHBIMU NEPBUYHBIMU MEHWH-
rmomMamu;

+ JMUQ, KOTOpble He ABNAIOTCA HOCUTENSIMU PYCCKOro
A3blKa.

Ycnosus nposepeHuA

Wccneposanue npoBegeHo Ha 6a3e HaumoHanbHoro Me-
OMUMHCKOrO uccnepoBatenbckoro ueHtpa (HMUL) Heipo-
xupyprum uM. akapemuka H.H. bypaeHko B nepuog ¢ 2005
no 2022 rop.

OnucaHne MegMLMHCKOro BMeLLaTeNbCTBa

C uenblo NoaroToBKY byayLLero MHCTpyMeHTa bbin NpoBe-
OEH TLaTeNbHbIM 0630p IUTEpaTypLI, B KOTOPOM 0Ccob0e BHU-
MaHue YOensnoch UCCIef0BaHUAM U3 OTKPbITBIX UCTOYHUKOB
[5, 9 10, 14-16]. Ha ocHoBaHWM NpOBEAEHHOMO MOMCKA nTe-
paTypbl bbIT CO3AaH NpefBapuTENbHBIA ONPOCHUK, COAepHKa-
wmn 20 yTeepkoeHuiA brnonspHoii WKanbl Jlalikepta ¢ rpa-
paument ot 1 («abcomoTHo He cornaceH») Ao 5 («abconoTHO
COrNaceH»), OTpaXKaBLLUMX CTEMEHb COMMAcUA C NPeLCTaBNeH-
HbIM yTBEpKAeHWeM [16]. B naHHOM onpocHuke 6oMbHBIM
npeanaranocb OLEHUTb CBOE COCTOSHWE MCXOAS U3 npeg-
JIO}KEHHBIX CY)XOEHMIA, 0CHOBaHHbIX Ha Xanobax nauueHToB.
K tvnoBbIM 1 Hanbonee Yacto BCTpevaloWwmMcs kanobam
oTHocATCA: 6onb B Lee C MppagMauven B rofoBy, LWATKOCTb
MOXOMKM, OHEMEHWe W CnabocTb B pyKax M HOrax, a TaKKe
B NJIEYEBOM NOSACE, 3aTPYAHEHME NPY INIOTaHUM U OCUMNOCTb
ronoca. M3HayanbHO ONpOCHWK OTpaxan HapylleHus B 00-
NacTu TPEBOXHOCTW, pPaccTPoMCTBa (YHKUMM paBHOBECKS,
QYHKUMM KaymanbHOW rpynnbl YepenHbiX HEPBOB, (QYHKLMM
BEPXHUX M HUMXHWUX KOHEYHOCTeH, a Takxke obuiero coctos-
Hus. BbIbop AaHHBIX KaTeropuii 0CHOBLIBAJICA Ha TLLATENbHOM
aHanM3e KMHMYECKON KapTWHbI, XxapakTepHon ans MOKBI.

MepBryHas anpobaums nepBoi BepCKM OMPOCHWKA NPOBO-
Aunack B hopMate MHAMBUAYaNbHOMO cobecenoBatms. Lienbto
AaHHOro 3Tana bbi10 NpoBepUTL U MaKCMManbHO NpUbAN3NTL
COfEepKaH1e 0NPOCHMKA K KYNbTYPHBIM W A3bIKOBbIM 0C0beH-
HOCTAM pycCKoA3bl4HOMO Hacenenus. C6op AaHHbIX npoBo-
awvncs Ha 6ase HMULL Heiipoxupyprum uM. ak. H.H. bypaeHko
y naumentoB ¢ MOKBIT nocne nognucanus AobpoBoabHOMO
nHdopMupoBaHHoro cornacus. KnioueBbIMY MOMeHTaMu JiaH-
HOro 3Tana ABNANNC:

* MOHUMaHWe cOPMYNMPOBAHHBIX CYXAEHMIA B ONpoc-

HUKE;

* Hanuuue WM OTCYTCTBUE MCUXONOTUYECKOr0 AMCKOM-

¢opta npw BrIbope 0TBET];

* JIOTWYHOCTb B MHTEPNPETALMM MOTYYEHHbIX LaHHbIX.

B pamkax BToporo atana npoBepsnach BHELUHSAS Banuf-
HOCTb OMPOCHMKA HA OCHOBAHUW MHEHUS NaLMEHTOB, a TaKKe
cofepaTeNbHas BaNMAHOCTb Ha OCHOBAHUM MHEHUS Creu-
anucToB-3KCMepToB.
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[lanee 6bn0 NpoBefeHo 0bCYKAEHUE C BbICOKOKBANM-
GMUMPOBaHHBIMX CMeLManUCTaM — HeMpoXMpypraMm, He-
BPOJIOraMy, JIMHrBICTaMy, KOTOPbIE UMEIOT YYEHYHO CTEMEHb.
OTbop cyAaeHWUN BNs LWKanbl NPOU3BOAWICS B NpoLiecce nu-
JIOTHOTO TECTMPOBAHMS, MOC/Ee KOTOPOro OblN CKOPPEKTUPO-
BaH TEKCT OMPOCHWKA, OCYLLECTBNEH OKOHYATENbHbIN BbIOOp
Haubonee ONTMManbHOIO KOIMYECTBa U BapUaHTOB BOMPOCOB.
B pesynbtate noBTOpHOrO 06CYXAEHUA C 3KCMepTamu Bbina
nonyyeHa OKOHYaTeNIbHas BePCUS OMPOCHMKA KayecTBa Ku3-
Hu ania naumeHToB ¢ MOKBI, coctosiwero u3 18 nyHKToB.

Xapakmepucmuka nayueHmos, y4yacmeoeaewux
8 uccsedosaHuu

B maHHOM wuccnepoBaHun npuHanu yyactue 119 naum-
€HTOB (M3 KoTopbIX 99 bW MEHLLMHAMK) C MEHUHIMOMAMU
0651acT1 KpaHMoBepTeEDpaNbHOro Nepexona, NoYYMUBLUMX XU-
pyprideckoe (n=90) n KOMBUHMpPOBaHHOE (CoYeTaHWe XMpyp-
rMyecKoro u nyvesoro, n=29) nedenue. MegmaHa Bo3pacTta
naumeHToB coctasuna 59 (51-66) net. 3aech u ganee faHHble
NpUBELEHDbI B BUAE MefyaHbl U MEXKBapTUILHOIO MHTEpBaa
Me (IQR).

MeauaHa o6bEMa onyxonu coctasuna 7,0 (3,1-13,0) cm3.
Mo Tonorpaco-aHaTOMUYECKOW XapaKTEPUCTUKE OMYXOM
uMenu nepenHebokosoe (65,5%), 6okosoe (16,8%), 3aaHe-
bokosoe (10,1%), nepenHee (4,2%) n 3agHee (3,4%) pacro-
NOXEHVe.

HapyweHnue @yHKUMM KaypanbHOW rpynnbl YepenHbIX
HepBOB [0 OMepauuu oTMevanock B 36% cnyyaes, a nocne
onepaumm — B MONOBMHE CNydyaeB. YacTota boneBoro cuH-
[pOMa Noc/e onepauyumn No CPaBHEHMIO C UCXOAHBIM COCTO-
AHWeM yBenuuunack ¢ 77 po 89%. B To xe Bpems uactota
CHWXKEHWSA MbILLEYHOW cUnbl yMeHblnnachk ¢ 48 no 39%.
Y nauMeHTOB OTMeYanucb conyTcTBylolwMe 3aboneBaHus:
runepToHuyeckan bonesHb — y 29%, caxapHbld guabetr —
y 22%, nwemmnyeckas bonesHb cepaua — y 14%. B pesynb-
TaTe NpPOBEAEHHbIX OMnepauui BONBLUMHCTBO NALMEHTOB
He OTMETWUNM CYLLLECTBEHHBIX U3MeHeHWN (61,3%), yxyaLeHue
3aduKcnpoBaHo B 22,3% cryyaeB, a ynydlleHWe oTMEeTUIIH
17,4% BoNbHbIX.

KoMnpeccus cTBona ronoBHoro Mo3ra | cTenerun otMeya-
naco B 23,8%, Il crenenn — B 37,2%, Ill — B 39,0% cnyuaes.
B 43% cnyyaeB Habnoganock OKyTbiBaHUE NO3BOHOYHOM ap-
TEpUN OMYXOJIbHo.

XapaKTepuCcTMKa nauMeHToB npeAcTaeneHa B Tabn. 1.

lpoyedypa eanudayuu

B paHHoi paGOTe B uccnenoBaHUM NCUXoMeTpu4eCKux
nokasarenei ydactBoBana rpynna BPHHEVI—CﬂeuMaﬂMCTOB,
KOTOpbie NpoBOAWNIA OLEHKY [0 W nocie onepauuu.

ﬂcuxommpuqecxue noxkasamesu

Hap€HOCTb LWKanbl oTpaXKaeT e€ YCTOMYMBOCTb K pas-
JINYHBIM OLLIMOKAM M3MEepEeHNS W BKITKIOYAET psj, NapaMeTpos,
Cpeau KOTOpbIX B JAHHOM MCC/e0BaHUW OLEHWBaNach BHY-
TPEHHASA COrnacoBaHHOCTb [17].
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Tabnuua 1. XapakTepucTKa NaumeHToB, BKIIKOYEHHbIX B UCCIIE0BaHNE

Table 1. Characteristics of patients included in the study

lpynna (Bua neyenus) Kon-Bo nauueHToB, n flon Bospacr, net
MYX. KEH.
Xupyprudeckoe 90 15 75 59 (51-66)
KombuH1poBaHHoe 29 5 24 59 (51-67)
Bca Bolbopka 19 20 99 59 (51-66)

MpumeyaHue. LaHHble npefcTaBneHbl B Buae Me (IQR) — MeamaHa 1 MeXKKBapTUIbHBIA pa3Max.

Note. Data are presented as Me (IQR) — median and interquartile range.

BHyTpeHHsAs cornacoBaHHOCTb LUKasbl MOKa3biBaeT
CTeneHb B3aMMOCBSA3M OLEHOK MeXAy BCEMU MYHKTaMM
LWKanbl. [1nA OLEeHKM AaHHOW XapaKTepPUCTUKK LWKalbl NpK-
MEHANM 06LLenpUHATBIA KpuTepUn — KO3 GULMEHT anb-
da KpoHbaxa, npu uHTEpnpeTaLmy KOTOPOro y4MTbIBaM,
yTo NpMemsieMoe 3HauyeHue Kputepus coctasnset ot 0,7
u bonee.

BanupHocTe — 370 cnocobHocTb WKanbl OLEHMBATb
MMEHHO Te XapaKTepPUCTUKM, ANS U3YYEeHUA KOTOpbIX LUKana
bbina co3paHa. MccnemoBaHue LKanbl BKIKOYaN0 OLEHKY
cofepIKaTeNbHONW BanWMAHOCTK. 3TOT acneKT BaMAHOCTM OT-
PaKaeT, HaCKONbKO MYHKTbI LLKasbl COOTBETCTBYHOT 3a/103KeH-
HOMY B HEE CMbIC/TIOBOMY KOMMOHEHTY, 1 OLLEHUBAETCA NYTEM
3KCMEPTHON OLLEHKM.

[pyruM BaHEWULIMM NCUXOMETPUYECKUM CBOMCTBOM
OMPOCHMKA ABNIAETCA YYBCTBUTENBHOCTb, TO CTb CMOCOBHOCTL
BbISIBNATb AMHAMUKY B COCTOSIHUM MaUMEHTa B pe3ynbTate
neyenus. [Ina OUEHKM YyBCTBUTENBHOCTU pa3paboTaHHOro
OMPOCHWKA COMOCTaBASNW pesynbTaThl N0 LKane Jo onepa-
LMW U Ha 7-e CYTKM mocne Hee.

CTaTUCTUYECKUIM aHanu3 AaHHbIX

Pa3Mep penpe3eHTaTMBHOW BbIDOpKW OMpeaensim B co-
OTBETCTBUM C 00LLENPUHATLIMU peKoMeHaauuamm [2]. 06bEM
rpynnbl B 119 yenoBeK Obin AOCTAaTOMHBIM A1S NPOBEAEHMUS
BCeX TpebyeMbIX pacyéToB C AOCTATOYHbIM YPOBHEM CTaTW-
CTUYECKOW 3HauMMocTU. Pa3Mep BbIBOPKU CBSA3aH C HU3KOM
PacnpoCTPaHEHHOCTbIO 3abonieBaHmS.

PesynbTathl, NOTy4eHHbIE HA NOAHOM BbIOOPKE HOMBHBIX
(n=119) KaK [0 neyeHus, TaK W Noc/e Hero, COOTBETCTBO-
Ba/IM HOPManbHOMY pacrpefeneHnto, YTo ONpeLenuIo uc-
Mnonb30BaHWe NapaMeTPUYECKUX METOL0B CTAaTUCTUYECKOrO
aHanu3a. lpu uccnefoBaHUM NCMXOMETPUYECKUX Mapame-
TPOB LUKaNbl NPUMEHANM CNeAytoLLMe MEeTOLbl CTaTUCTU-
YEeCKOro aHaNn3a JaHHbIX: BHYTPEHHIOKW COMNacoBaHHOCTb,
KaK YKa3blBanoch Bbllle, OLEHWBANIM NOCPEACTBOM KO3(-
¢uunenta anbda KpoHbaxa, 4yBCTBUTENBHOCT — C MO-
MOLLIbHO t-KpUTepuA [N1s CBS3aHHbIX BbIbopoK. Bo Bcex cny-
yasfx MPOBEPKM FUMoTe3 NOPOroBbIM YPOBHEM 3HAYMMOCTH
cumtanca p <0,05. Cratuctmyeckas obpaboTka AaHHbIX
npoBOAMNAach C UCNoNAb30BaHMeM nporpammbl IBM SPSS
Statistics 23.
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3TnyecKasn akcnepTusa

Bce MaHUnynsAuwm, BbINOHEHHbIE B UCCIEA0BAHMM C y4a-
CTMEM JlOfeN, COOTBETCTBOBANW CTaHAApPTaM JIOKaNbHOMO
3TMYECKOT0 KOMUTETA, @ TaKKe XeNIbCMHKCKOW LeKnapauumm
1964 1. n bonee NO3AHMM NOMPaBKaM K HeM UM COMOCTaBM-
MbIM 3TUYECKWM CTaHaapTaM. [lns uccnepoBaHus atoro Tuna
(opManbHOro Cornacus JIOKanbHOro 3TUYECKOr0 KoMMTETa
He Tpebyertcs.

PE3Y/IbTATbI

Ha ocHOBaHMM OLEHOK CneuManucToB-3KCNEepToB Mofy-
YeHbl BbICOKME NOKa3aTeNn CopepKaTeNlbHoN BaIMAHOCTN —
MOHATHOCTb, NErKOCTb W YA0BCTBO OLEHKM M MHDOPMATHB-
HOCTb OMPOCHMKA B LieNloM. B npouecce aHKeTUpOBaHUs Bce
MaUMeHTbl OTMETUNIW NOHATHOCTb M JOCTYMHOCTb MHPOPMaLIMK
B OMPOCHMKE, a TaKKe NETKOCTb ero 3anojiHeHus. B cpegHem
3anoJIHeHUe OMpOCHMKA NaLMeHTOM cocTaBuio 5 MuH. KoM-
MEHTapUM MO HEKOTOPbIM CYXAEHMAM, BbISIBIEHHbIE B XOLE
TECTUPOBAHUS, BbIIN HE3HAUUTESTBHDI.

MpensioxeHHas HaMM OKOHYaTeNIbHas BEpCUS OMPOCHUKA
KauyecTBa Xw3Hu ansa nauueHtoB ¢ MOKBI (npunoxexue 1)
COCTOMT M3 6 brokoB. bok 1 cogepuT BONpOChHI, KOTOpble
OTpaXKalT TPEBOXHOCTb MaUMEHTOB MO NMOBOAY CBOEro 3a-
bonesaHus. B 6ok 2 BKOYEHbI BOMPOCHI, HanpaBieHHble
Ha onpefeneHne cTeneHu HapylleHus paBHoBecus. B bno-
Ke 3 copepxKatca BOMpOChl 0 HapyLLEeHUM KayoanbHOW rpyn-
Mbl YepenHbIX HEPBOB (HapyLUEHWe FNOTaHMs, HapyLleHue
JBVXEHWA A3blKa). Bonpockl 6oKa 4 no3BonsOT BbIABUTL
UMEIOLLMECS HapyLUeHUA QYHKLMM BEPXHUX W HUMKHMX KO-
HeyHocTel. bnok 5 oTpakaeT obLuee CoCTosHME NaUUeHTOB
B bbIToBOM AedATenbHocTU. Bonpockl 650Ka 6 cogepar Bo-
NPOCbl 0 BAMAHUM UMEIOLLMXCA HapyLIeHWUI Ha couuanb-
HYH U3Hb YenoBeka. Kawablii BnoK cocTomT M3 Tpéx Bo-
MPOCOB, KOTOpPble B MOSIHOM Mepe OTPAaatloT KIMHUYECKUe
NPOSIBNEHNSA M NPOBNEMBI, CBA3aHHbIE C HUMM, Y MALMEHTOB
¢ MOKBIN. Kaxpgbin Bonpoc oueHmBancs ot 1 («abcontotHo
He cornaceH») o 5 6annos («abconoTHO cornaceH») u oT-
pakan cTeneHb COracus ¢ NpeacTaBNeHHbIM YTBEPKAEHNEM,
CYMMapHbIii pe3ynbTaT No KaxaoMy ONoKy Mor cocTaBnsiTb
ot 3 po 15 6annos, um ot 18 po 90 6annos 3a Becb onpoc-
HUK. YeM Bonblue konnyecTBo 6annos, TeM bonee BbipaXeHbl
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HapYyLLEHWUA U TEM HUKE KAYeCTBO XM3HU. Pe3ynbTarthl OLEH-
KM KayeCTBa JM3HM C MOMOLLbI pa3paboTaHHOro onpocHU-
Ka OblM NpoaHanu3MpoBaHbl CTaTUCTUYECKUMU METOLAMM.
MaKcuManbHoe KonnyecTBo bannoB 3a Kaxablid 6nok — 15,
MUHUManbHoe — 3. MaKcuManbHoe KonuyectBo 6annos
3a Becb onpocHuk — 80, MuHuManbHoe — 18. Bbicokomy
YPOBHIO HapylueHuii cooTseTcTBytoT 12—-15 (80—65) 6annos.
YMepeHHoMy ypoBHIO — 9-11 (64—49) banno. Huskomy
ypoBHi0 — 6-8 (48-33) banno.. HapywueHus otcyTcTBYIOT —
3-5 (18-32) 6annos.

Ic uxoMempu4yecKkue ceolicmea ONPOCHUKa

PacyéTt BHyTpeHHeli COMacoBaHHOCTW LUKanbl MOKasan,
yTo 3HauyeHue KoadduumenTta anbda KpoHbaxa coctaenser
0,78 (p <0,001) 1 nonTBepKAaET, TaKUM 00pa3oM, eé focTa-
TOYHbIN YPOBEHb.

OueHKa cofepiKaTenbHOW BanMAHOCTM MPOLEMOHCTPU-
poBana, YTo MyHKTbl OMPOCHMKA COOTBETCTBYKOT 3aNl0XEH-
HOMY B HEr0 CMbIC/IOBOMY KOMMOHEHTY (4T0 6bl1I0 MOKasaHo
Mpy NPOBELEHNM IKCMEPTHBIX KOMUCCHIA).

Mpu aHanu3e 4yBCTBUTENBHOCTM OMPOCHMKA 6blno no-
Ka3aHo, 4T0 OLIEHKM [0 onepaumu (cpemHuii 6ann=54,8+9,8)
“ nocne onepauuu (cpeaHuii 6ann=55,7+10,1) 3Hauumo
He pasnuyanuck (p=0,62, t-kputepui) (puc. 1). OtcyTcTBME
OVMHAaMUKM [0 W Moc/e onepauuu MoXeT ObiTb CBA3aHO
C ajanTauuen NauMeHTOB K UMEIOLLMMCA HapYLIEHNAM.

OBCYXOEHWUE

Pe3ynbTaTbl LeNoro psaa NMTEPaTypHbIX LaHHbLIX CBYU-
OEeTeNbCTBYIOT 0 TOM, YTO CM/IaHMPOBaHHAs TaKTWUKA ne-
ueHus naumentoB ¢ MOKBIT BnuseT Ha ux dyHKUMOHaNb-
Hble UCXOMbl U KayecTBo Xu3Hu [2-4, 18]. Wcnonb3oBaHue
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CTaH[apPTU3MPOBAHHOTO OMPOCHWKA AN OLEHKU KauyecTBa
u3HM naumeHToB ¢ MOKBIT no3BonuT cocTaBuTL MOJHYHO
KapTuHy 3aboneBaHus C yY4ETOM MHEHMs Bpaya W MauumeHTa
0 JaHHOI npobneMe.

B pe3ynbrare uccnenoBaHusa NpoBefeHbl anpobaums v Ba-
Npaums onpocHUKa 1S OLLEHKU CUMNTOMOB/NpobnieM, Bnm-
AOLWMX Ha KayecTBO u3HU naumueHtoB ¢ MOKBII, v Bbinon-
HEHO TECTUPOBaHME ero NCUXOMETPUYECKMX CBOWCTB. B xope
anpobauum MHCTPYMEHTa NauMeHTbl 0TMeYanu ACHOCTb U Na-
KOHWYHOCTb NpK BbIbope 0TBETOB Ha BOMPOCI.

MeToabl, BblbpaHHble A1 BanMAaLMM OMPOCHUKA, OCHO-
BaHbI Ha KIacCUYeCKMX MOAXOMAX K OLIEHKe KayecTBa XU3HU
W HanpaeneHbl Ha OMpefeNieHne CoAepXKaTeNbHOCTU MHCTPY-
MEHTa W ero NPUMEHUMOCTH B KITMHUYECKOM npakTuke. Knio-
YeBOI NCUXOMETPUYECKOI XapaKTepUCTUKON, KOTOpYto npoBe-
ps/M B xo4e anpobaLyv onpocHUKa ANs OLEHKW NPUrOLHOCTM
€ro NPUMEHEHNSA B KITMHUYECKOI NPAKTUKE, ABNANACH HAfEX-
HOCTb, TO €CTb CMOCOBHOCTL ero YCTOMYMBOCTM K PasfuiHbIM
owmbkam nsmepenus. Cpeam npoyero B JaHHOM UcciiefoBa-
HWM OLIEHMBaJTacb BHYTPEHHSAS COMMAcoBaHHOCTb. BHYTpeHHAS
COrIacoBaHHOCTb LUKaNbI MOKa3blBaeT CTeNeHb B3aMMOCBA3N
OLLEHOK MEXly BCEMM NMYHKTaMM LLKabl. [Ins OLEHKN AaHHO
XapaKTePUCTUKY LUKaNbl NPUMEHSIU 0DLLENPUHATBINA KpUTe-
puin — KoadduumeHT anbda KpoHbaxa a, B HalleM uccneno-
BaHuM oH cocTaenseT 0,78, 4To 03HaYaeT BbICOKYH0 TOYHOCTb
noJly4yaeMblX pesynbTaTos.

B xone uccnenoBanus U3yyeHa BO3MOXHOCTb ONPeensTb
pasnnuus nokasatenieit cuMnToMoB/npobneM Mexay naum-
€HTaMM B 3aBUCUMOCTH OT KIIMHUYECKUX NPU3HAKOB, a TaKKe
33BUCUMOCTb CyMMapHoro 6anna no onpocHUKY OT KONu-
YecTBa WCMbITHIBAEMBIX MaLMEHTAMWU CUMNTOMOB/NpobiieM,
CBA3aHHbIX C 3a00neBaHWEM, YTO ABNSETCA 0YEHb BaMHbIM
CBOMCTBOM OMPOCHMKA W CBULAETENLCTBYET O JOCTOBEPHOCTH
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Puc. 1. OueHKa no onpocHMKY [0 onepaummn 1 yepes 7 LHeW Nocne Hee.
Fig. 1. Evaluation according to the questionnaire before and 7 days after surgery.
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M MHPOPMATUBHOCTM [aHHBIX, KOTOpble MOXHO MONY4UTb
MpW ero UCMosb30BaHUM Y NMALMEHTOB C pasHbIMM GopMamMu
3aboneBaHuA U NpY Pa3HOM BLIPAXKEHHOCTU €ro NPOSBIEHUN.
B moctynHoi nutepaType Hamm Bbina HaliieHa ofHa pabora,
MOCBALLEHHAA KayecTBy #u3nu naumentoB ¢ MOKBI. B uc-
cnenoBaHuu A. Raco u coasrt. (2018) raBHbIM BbIBOOOM SBNSA-
€TCA TO, YTO Ha UCXO BAMAIOT PaAnKabHOCTL M Tonorpago-
aHaTOMMYECKOe PacrofoeHWe onyXosu.

3AKJIKYEHUE

TakuM 06pa3soM, B pe3ynbTate UccneaoBaHmus bl co3faH
nepBbIii B MUPOBOM M OTEYECTBEHHOW NIUTEPATYpe OMPOCHUK
OLIEHKM KayecTBa JKM3HM NaLMEHTOB C MEeHWHrMoMamm 06-
NacTn KpaHuoBepTebpanbHoro nepexopa. OH OKasancs Ha-
LEXHBIM U MPOCTLIM B MCMOJb30BaHUM CKPUHUHTOBLIM WUH-
CTPYMEHTOM OLEHKM KayecTBa XM3HW. B KpaTKocpouHoM
nepuoze (4epe3 7 [HeW nocnie onepaLym) 0TpasuTb AUHAMU-
Ky KauecTBa JM3HU [aHHbIA ONPOCHWUK OKAa3ascs He Cnoco-
6eH — Mbl MonaraeM, 4YTo ero MoXHo DyAeT Ucnonb3oBaTh
B AMHaMMKe Yepe3 bonee NPoAOMKMTENbHBIA Nepuos BpeMe-
HW. YuuTbIBas XopoLuMe NCUXOMETPUYECKUe CBOMCTBA, pas-
paboTaHHbI HaMX UHCTPYMEHT MOXET ObITb PEKOMEHOBaH
K MCMONb30BaHUI0 Y NaLMEHTOB C MEHMHTMOMaMM 0bnacTy
KpaHuoBepTebpanbHOro nepexofa B KMHUYECKOW HEBPOSIO-
TMYECKOW W HEMPOXMPYPTUYECKON NPaKTUKe.

A0MOJIHUTE/IbHO

Bknap aBTopoB. Bce aBTopbl NOATBEPX/4AlOT COOTBETCTBME CBOETO
aBTOPCTBa MeX/1yHapoHbIM KpuTepusam ICMJE (Bce aBTopLI BHECU
CYLLLECTBEHHbIV BKNaf B pa3paboTKy KOHLENUMW, NpoBeaeHue mc-
CneAoBaHUs M NOArOTOBKY CTaTby, MPOYAM M 0800puv GrHanbHyio
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Suppl. 1. Quality of life assessment questionnaire for patients with meningiomas of the craniovertebral junction

B 3Ty aHKeTy BKJI04EHbI BOMPOCHI 0 BAlWMX CUMNTOMAX, a TakxKe CMOCOGHOCTM BbINOJHATL ONpeAenéHHble AeNCTBUSA.
Moxanyiicta, oTBeTbTe Ha BOMPOCHI, MUCX0AA U3 CBOETO COCTOAAHMA 3a nocsieaHue 3 Mecaua.
OueHuTe, HaCKO/IbKO Bbl COMMACHbI MM He COrMacHbl C KaXKAbIM cyXaeHueM, u o6seaute Tonbko OJHY undpy

AbconioTHO Ckopee 3atpyaHsiocb Ckopee Ab6conioTHO

He cornaceH He cornaceH OTBETUTb cornaceH cornaceH
Brok 1
1. MHe KaxeTcs, YTo C MOUM
[IMarHo30M MHE HUKTO He MOXeT 1 3 4 5
noMoYb
2. fl ucnbIThIBalO TpeBOTY 3a CBOE 1 3 4 5
COCTOSIHWE 3[10POBbS
3. U13-3a bonesHn MeHs YacTo

1 3 4 5

0XBatbIiBaeT 4YyBCTBO CTpaxa
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Bnok 2

1. MeHs becnoKoAT LLATKOCTb
1 HeyCTOMYUBOCTb NpM Xoabbe

2. /13-3a rofoBOKpYKEeHUS Y MeHs
BO3HMKAIOT TPYAHOCTW BO BpeEMS
X0fb0bI

3. MHe TpyaHo nepepBuraTbCcs
MpU NI0XOM OCBELLEHNM

Brok 3

1. Bo Bpems npuéma nuium
A UCTIbITBIBAIO 3aTPYAHEHMS
Npy IoTaHWKU

2. {1 nonépxuBatocb npu ynotpedneHum
HUOKOCTH

3. U3-3a orpaHnyeHHOI NOABUKHOCTH
A3blKa MOSi peyb CTasia HeBHATHOI

Bnok 4

1. MHe He xBaTaeT cun, YToObI
BbINONHATL ObITOBYI0 paboty no aoMy

2.Y MeHs CHUXeHa YyBCTBUTENILHOCTb
B pyKax W Horax

3. MeHs orpaHuumBaer, yTo NeBas
1 NpaBasi NON0BMHLI MOEro Tena
paboratoT no-pasHoMy

Bbnok 5

1. MeHs becnoKouT cunbHas 6onb
B LLIEWHO-3aTblI0YHON 06nacTu

2. lNoBbiLeHWe apTepuanbHOro
[AaBNeHNUs HEraTMBHO CKasblBaeTcs
Ha MoeW aKTUBHOCTH

3. MHe TpyaHo cocpenoToumnTbCA
Ha YTeHUW UM NPOCMOTpe TeneBKU3opa

Bnok 6

1. U3-3a npobneM ¢ paBHOBECHEM,
Botocb, MEHS! MOTYT NPUHATL
33 MbAHOIO

2. OcunnocTb rofioca orpaHNuMBaeT
MOE 00LLeH1e ¢ NabMK

3. 3abonesaHne HeraTMBHO BAMAET
Ha MOI0 MOBCEAHEBHYH LeATENbHOCTb
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06ocHoBaHue. lpobneMa xvpypruyeckoro NeyeHns NepenoMoB AUCTaNbHOrO OTAeNa 6onbLuebepLoBoi KOCTU OCTAETCS aK-
TyanbHO, HECMOTPSA Ha HONbLLOE KONIMYECTBO MCCNeL0BaHUI Ha 3Ty TeMY, Pa3BUTUE MEAMLMHCKUX TEXHOMOMMIA AVNarHOCTUKM
N MeAULMHCKUX MMNNAHTOB. O4HUM U3 KIIOYEBbIX MOMEHTOB JIEYEHWS! TaKUX NEPENIOMOB SBMISIETCA NpeonepaLnoHHoe nia-
HupoBaHwe. 31a npoueaypa 3a 100 net npeTtepnena 6onbLune U3MEHEHUS — OT PUCYHKOB Ha NIOCKOCTHBIX PEHTreHorpaMMax
A0 co3paHus 3D-Mopeneit M cMMyNALMM OTKPBITON Peno3uLmMn 1 BHYTPeHHeH duKcauum in vitro.

Lienib. OueHKa BO3MOXHOCTEN MCMONb30BaHWs 3D-NpoToTMNOB peanbHbIX AUArHOCTUHECKUX M306paXKeHU NaLMEHTOB C ne-
penoMamm aucTanbHoro otaena bonbluebepLoBoii KocTy.

Martepuanbl 1 MeToApl. B vccnenoBaHuM MCMob30Banuch METOAbI OTKPLITOrO, NPOCMEKTUBHONO, PaHLOMU3VPOBAHHOTO,
CPaBHUTENBHOTO aHanusa. B pabouyto rpynny Bowm 30 nauveHToB C nepenoMamu MUMOHA, OCTEOCMHTE3 MaHUPOBanCA
c npuMeHenneM 3D-Mopaeneid, B KOHTPOMbHYIO — CTONIbKO e YeNoBeK C MCMOJb30BaHWEM TPAAMLMOHHBIX METOAO0B Nna-
HMPOBaHMA. BbinK M3yyeHbl NapameTpbl onepaumi (BpeMs, KpOBOMOTepS, JlyyeBas Harpy3Ka), a TakKe KayecTo penosuuum
W OTAANEHHBIe pesynbTaThl. TakKe oLeHMBanu yaobcTeo ncnonb3oBaHus 3D-mMoaenen xvpypramu 1 yao6cTeo obLueHns ¢ na-
LMeHTaMN METOAO0M aHKETMPOBaHMA.

Pesynbtatbl. CornacHo nosyyeHHbIM pe3ynbTaTtaM, NMPUMeHeHWe NpefonepaLyMoHHOro MNaHMPOBaHUS C MCMOMb30BaHUEM
3D-Mopeneii MMeNo NPeyMyLLIECTBO MO CPABHEHMIO C TPAAWLIMOHHBIM M1aHUPOBAHUEM.

3akntouenue. M3rotoeneqne 3D-npotoTmna nepenoma NuoHa No3BoNSET YNYULIUTb Ka4eCTBO N1aHMPOBaHWS ONepaTUBHOMO
NeYeHns NepenoMoB 3TOM JIOKaNNU3aLmK.

KnioueBble cnosa: nepesioMbl NUJI0Ha; 3D—M0,EI,€‘J1MPOB&HME; npenonepaunoHHoe niaHUpPOBaHKE.

Kak untupoBarts:

Maptwmkos M.B., Kowukuu A.B., Apsirun H.B., Hosukos C.B., Mpoxopos A.A., ['osopos M.B., Annes P.H., l'ypbes B.B. OnbiT npumenermns 3D-Mogennposanms B fe-
YeHWM NepenioMoB NWIOHa (AVCTanbHOro MeTaanudu3a bonbLUebepLoBoi KocTv) // BecTHUK TpaBMaTonorvv 1 optoneamm uM. HH. Mpuroposa. 2024. T. 31, N2 1.
C. 31-43. DOI: https://doi.org/10.17816/vto606713

Pykonucb nonyyena: 17.10.2023 Pykonucb opo6peHa: 14.11.2023 Ony6nukoBaHa online: 04.03.2024
&
3KO®BEKTOP Cratba noctynHa no mmuer3vv CC BY-NC-ND 4.0 International

© 3ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/vto606713
https://doi.org/10.17816/vto606713

32

ORIGINAL STUDY ARTICLES Vol. 31 (1) 2024 N.N. Priorov Journal of Traumatology and Orthopedics
DOI: https://doi.org/10.17816/vto606713

Our experience in 3D-modelling in pilon
(distal tibial plafond) fractures

Mikhail V. Parshikov', Arsenty B. Koshkin'2, Nikolay V. Yarigin', Sergey V. Novikov?,
Andrey A. Prokhorov?, Mikhail V. GovorovZ, Rasul N. Aliev#, Vladimir V. Guriev'

! Moscow State University of Medicine and Dentistry, Moscow, Russia;

2 City Clinical Hospital N2 17, Moscow, Russia;

3 Botkin City Clinical Hospital, Moscow, Russia;

4 Peoples’ Friendship University of Russia named after Patrice Lumumba, Moscow, Russia

ABSTRACT

BACKGROUND: Internal fixation of pilon fractures remains challenging despite the development of new technologies in
medical imaging and implant design and various scientific investigations on this problem. A key point in therapeutic strategy
is preoperative planning. Since the beginning of the twenty-first century, the procedure has changed dramatically from plain
radiograph drawing to 3D models and internal fixation simulation in vitro.

AIM: This study aimed to evaluate 3D modeling in pilon fracture osteosynthesis preoperative planning.

MATERIALS AND METHODS: The study used open, prospective, randomized, and comparative analysis. We analyzed the
data of 60 patients with pilon fractures who had undergone surgical treatment for pilon fractures between July 1, 2020, and
December 12, 2021, in Moscow City Hospital No. 17. In 30 patients, 3D models were used in preoperative planning, and in
another 30 patients, the traditional planning method was performed. The operation time, intraoperation, X-ray dosage, blood
loss, fracture reduction quality, and long-term results were analyzed. Additionally, the surgeon’s comfort in applying the 3D
model and ease of doctor—patient communication were assessed using questionnaires.

RESULTS: Results showed that 3D modeling in pilon fracture osteosynthesis preoperative planning has advantages over
traditional preoperative planning.

CONCLUSION: Therefore, 3D planning is a promising novel method for distal tibial fracture internal fixation preoperative
planning, which provides significant higher degree of fracture anatomy comprehension and facilitates reduction maneuvers
and implant positioning.

Keywords: pilon fractures; 3D modeling; preoperative planning.
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OPUTHATTBHBIE VICCTIE JOBAHNA

OB0CHOBAHUE

MepenoMbl aucTanbHoOro Metasnudmsa bonbLiebepLoBoil
KOCTHW, 4acTo Ha3blBaeMble MepesioMaMu NMWoHa, COCTaBs-
toT npubnusutensHo 5—10% ot Bcex eé nepenomos. Mx npu-
UMHOW, KaK NpaBuUno, ABNAKTCA TPaBMbl BbICOKOW 3HEpruy,
MpM KOTOPbIX KOMMPECCUOHHbIE CUITbl HONBLLOI MHTEHCUBHO-
CTU NPUBOAAT K MHOTOOCKO/bYATLIM NOBPEXAEHUSAM CyCTaB-
Hoit noBepxHocTH [1]. OTKpbITasA peno3uumsa M BHYTPEHHAS
uMKcaumsa ABNAIOTCA NPU3HAHHBIM MUPOBBIM CTaHAAPTOM
B WX NeyeHnn [2, 3]. HecMoTpsA Ha AOCTUIKEHMA HayyHO-Tex-
HWYECKOro Nporpecca, UCrNob30BaHWe B AWUArHOCTUKE W fe-
YEeHWUW MepenoMoB MUNIOHA KoMMbloTepHoi Tomorpadum (KT)
C TpExMepHo (3D) peKOHCTPYKLMElH U COBPEMEHHBIX MNACTUH
C YrnoBO# CTabUNBHOCTLIO, PUCK Pa3BUTUA HEYLOBNETBOPU-
TeNbHbIX Pe3ynbTaToB Y MaLMEHTOB OCTAETCA BbICOKUM [4].
OcTeoapTpo3 roneHOCTONHOro CycTaBa ualle BCEro pasBu-
BaeTCs BCIEACTBUE €ro TPaBM, M UMEHHO TaKue nepesioMbl
SBNSAOTCA OAHOM U3 YaCTbIX €ro NpuyKH [9].

CaMbIM BaHbIM (DaKTOPOM B CHUMKEHWM pUCKA pa3Bu-
TUS apTpo3a rofeHOCTOMHOrO CycTaBa WM HebnaronpusTHbIX
UCXOO0B IEYEHUS MEPEesiOMOB MWOHA B LIEIOM ABASETCS
aHaTOMM4Has peno3uumsa cycTaBHoii noepxHocTu [6, 7]. 310
obycnoBnuBaeT neper XMpyproM 3aaady npaBUALHOMO Bbl-
bopa xupyprudeckoro focTtyna, Metofa GuUKcauuu, Npu sToM
HeobXoaMMO yunTbIBaTb COCTOSHWE MATKUX TKaHen u cob-
cTBeHHbIi onbIT. H. Kleinertz u coast. [8], u3yyas Bo3MoX-
HOCTU OCHOBHBIX JOCTYMOB K CyCTaBHOW MOBEPXHOCTM MUIOHA,
OTMETWUNX, YTO HU OfIUH U3 HUX He obecneunBaet 100% Bu3y-
anu3auuio, B T0 BpeMs KaK coYeTaHWe OJHOr0 M3 MepefHUX
C OJHMM W3 33JHUX [OCTYMOB B KOMOWHALMM € UHTpaonepa-
LMOHHOM AMCcTpaKumen cnocobHo obecneunTb NOMHYK BU3Y-
anu3aumio CycTaBHOW NOBEPXHOCTU.

B HacTosee BpeMs BoMbLIMHCTBO XMpYproB, AobuBasch
TOYHOI PEKOHCTPYKLMM TPEXMEPHOIA CTPYKTYPbI, KAKOBOW SIB-
NSIETCA TONEHOCTOMHBIA CYCTaB, NMPOAOMKAT MCMONb30BaTh
NpW MNIaHUPOBaHUM [JBYXMEpPHbIe [MArHOCTUYECKWe W3-
BpaeHns, YTo MOXEeT ABNATLCS NpUYMHOM NpobneM C aHa-
TOMUYHON PEno3vLMeil U HEKOTOPBIX MOCNEeonepaLmnoHHbIX
OCNOXHEHW. B cBA3M € 3TUM NoTy4eHne MaKCUManbHO NoJt-
HOM MH(OpMaLMu 06 0COBEHHOCTAX KOHKPETHOrO nepenoMa
NnpencTaBnseTcs HaM 04YeHb BaXHOI 3afayei.

Bonblioit MHTepec npefcTaBisieT UCMOb30BaHKeE
3D-MopenupoBaHus B NleYeHUM MepesioMOB  MUWIOHa.

3D rpynna

KoHTponbHas
rpynna

MaumeHT ¢ nepenomom
[VCTanbHOro MeTaanugusa
BonbLuebepLoBoii KOCTH

Panpomusaums 1:1

Puc. 1. In3aitH uccneposaHus.
Fig. 1. Trial design.
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

TpéxMepHas neyaTb — BbLICTPO pa3BMBAIOLLAACH TEXHOMO-
rus, NO3BOJIAIOLLAA CO3MaTb peasbHbIi PU3NHECKUN 0OBEKT,
06r1agatoLLmin BceMm xapaKTepucTUKamMm ero UMdpoBoro npo-
TotMna. B npouecce neyatn 3D-npuHTEp C/10M 3a COEM CO3-
DAET 00beKT 6e3 Kakux-nnbo mckaxenuin. 3D-nevatb bbina
n3obpeTeHa M 3anaTeHTOBaHa aMEPUKAHCKUM WHMEHEPOM
Charles Hull [9] n npeaHa3Hayanacb Ans WUCMONb30BaHMS
B MPOMBILLIEHHOCTU U apxuTeKType. OfHaKo [OCTaTouHO bbi-
CTPO TEXHOMOMMS HaLLNa CBOE NMPUMEHEHUE B MeaMLMHE.

HanevaTaHHast Ha 3D-npuHTepe Ha ocHoBe obpabotaH-
Hblx M3obpaxenun KT maumeHta Mogenb nepenomMa obe-
CMEeYMBaET OTIIMYHYI0 BU3YanM3aLUMi0 AMCTaNbHOIO CEerMeHTa
BonbLiebepLoBoi KOCTW BO BCEX MIOCKOCTAX, MO3BONSET
onepupyoLLen bpurage oLeHUTb Be cneumbuyeckue xapak-
TEPUCTUKU NEepenoma, NOLTBEPAUTL Er0 T, PaCMONOMKEHME,
KONMYECTBO W XapaKTep CMELLEHWUA OTSIOMKOB, Halu4me KocT-
Horo gedekTa. BMecte ¢ 3tuM 3D-Mogenb CO3AaET ycnoBus
AN UHAMBMAYaNbHOTO, TOYHOMO W PaLMOHANBHOMO MaHU-
poBaHus. Xvpypry LOCTYMHa NpocTas BM3yanu3aums BCex
ocobeHHOCTEN NepenioMa nepef Omepauyen, YTo ABnseTcs
0YEBMIHBIM MPENUMYLLECTBOM U OCHOBaHWEM AJ1S1 BbpaboTKu
ONTMMANbLHOrO NaHa onepaLmu.

LUenb uccnepoBaHUs — OLEHUTb BO3MOXHOCTM
3D-neyatv B neyeHUM MepenoMoB MUNOHa M paspabortatb
anropuT™ e€ Ucnosb30BaHUs B NpeaonepaunoHHOM MiaHu-
POBaHUM.

MATEPUAJIbl U METO/bI

Jln3aiiH uccnepoBaHms

B uccnenoBaHum mcnonb3oBanucb MeTOLbI OTKPLITOTO,
NPOCNEKTUBHOTO, PaHAOMU3UPOBAHHOMO W CPaBHUTENLHOMO
aHanu3a. [luzaiH uccnefoBaHus NpeacTaBneH Ha puc. 1.

Ycnosus nposeneHuA

B nccneposanum npunsam yyactve 60 naumeHToB C nepe-
noMaMu ucTanbHoro MeTasnudusa bonbluebepLoBoii Ko-
CTU, npoxoameLume neveHue B [BY3 «lopoackas KnnHuyecKas
bonbHuua N2 17 [lenaptrameHTa 3apaBooXpaHeHus I. MocKBbI»
B nepuog c 1 mona 2020 no 31 pekabpsa 2021 r.

KpMTepMM cooTBeTCTBUA

Kpumepusimu exkntodeHus bbinu:
- BO3pacT crapiue 18 ner;

OcteocunTes
C NPUMEHEHNEM
3D-mopenu

3D-nnaH1poBaHue

OueHKa oTaanéHHbIX
pesynbTaToB Mo LUKanaM
BALL n AOFAS

OueHKa BpeMeHn
ornepaLuy, KpoBonoTepH,
PEHTIEHOBCKOI
IKCMO3NLIM

OcTeocuutes
cornacHo
NpoBeaEHHOMY
nNaHUpoBaHuio

panuLMoHHoe
nNaHupoBaHue
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* 3aKpbiTble NepefioMbl AUCTANbHOrO MeTasnudusa
bonbLuebepLoBOi KOCTU CPOKOM He bonee 2 Hepenb
C MOMEHTa TpaBMbl;

* OTCYTCTBME, B TOM YWC/IE B aHaMHe3e, TPaBM Wiu ore-
paumii, a TaKXKe BPOXKAEHHbIX fedopMaumii KOHTpana-
TepanbHoii bonbLuebepLoBoii KOCTH;

* MoAnMcaHHoe MHPOPMMPOBaHHOE COrnacue.

Kpumepuu Hesx/oHeHuUs:

- 3acTapesible M NaTONOrMYecKue NepenoMbl;

* OTKpbITbIE NepesioMbl;

s THKEMbIE NOBPEXAEHNSA MATKUX TKAHEW, COOTBETCTBY-
towme TMNaM IC4 un ICS knaccudmkaumum AQ;

* MaLMEHTbI C MHOXKECTBEHHOW U/WNM COYeTaHHOM TpaB-
MoW;

¢ MaUMEHTbI C TAXKENBIMK COMYTCTBYIOLMMM 3aboneBa-
HUAMY;

* MauUMEeHTH
B aHaMHe3e;

* MauMeHTbl C aHeMmei noboro reHesa;

+ bepeMeHHbIe XEeHLLWHBI;

* OTKpbITbIE MEPENOMbI NWOHA bonbLuebepLoBoi KOCTU.

C OHKOJIOTMYecKMMM 3abonieBaHUAMM

OnucaHne MegMLMHCKOro BMeLLaTeNbCTBa

MauveHTam npepfocTaBneHa MHDOPMaLMA 0 Lensx U Me-
ToAax uccnenoBaHusa. B KawaoM ciyyae nognucaHo nobpo-
BoJIbHOE MH(OpMUpOBaHHOe cornacue. Bce 60 naumeHToB
Mpy NoMoLLM Tabmmupl ciyyanHbIX yncen beinn pacnpegene-
Hbl B pabouyto (3D) 1 koHTponbHyto rpynnel (no 30 naumeH-
T0B). /3 BKJOYEHHBIX NALMEHTOB BCEMO Y BOCbMEPbIX B CUITY
Pa3NMYHbIX MPUYMH HE OTCNEXEHBI OTAANEHHBIE Pe3ynbTaThl
(3 nauueHTa B KOHTpoOnbHOM M 5 mauueHToB B 3D-rpynne),
BCNEACTBME YEr0 OHW UCKJIKOYEHbI U3 UCCNenoBaHus. TakuMm
0bpa3oM, B QMHaNbHOW €ro 4acTu B KOHTPOSILHOM rpynne
octaBanocb 2/, a B pabouent — 25 yenoBek. [peBanupyto-
UMM MEXaHU3MOM TpaBMbl B 0b6enx rpynnax bbino nagexue
C BbICOTbI (21/27 B KOHTPONBHOM 1 22/25 B 3D-rpynne). ¥ Bcex

Tabnuua 1. XapaKTepucTuka naumeHToB
Table 1. Patients’ characteristics

Vol 31 (1) 2024
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NauMeHTOB NOMUMO MepesioMa AMCTanbHOro oTaena 6osb-
LwebepLOBOI KOCTM TaKXKe MMeSICA NepenoM ManobepLoBoi
KocTu. [lpu NocTynneHMn UM OCyLLeCTBAANOCh HaNOXeHue
annapara HapyxHou ¢ukcauun. BospactHo-nonoBson coctas,
XapaKTepUCTUKa NOBPEKAEHUIA MO KaccudmKkaum nepeno-
MOB M NOBPEXAeHUN MArkux TkaHen AQ, a Takxe cpenHee
BPEMS OT MOJTy4eHWs! TpaBMbl [0 OMEpPaLMuU U CPOK OKOHYa-
TENbHOM0 0CTEOCMHTE3a NpeACcTaBneHbl B Tabn. 1.

Meyvatb 3D-Mopenu

NanHble KT-ckaHMpoBaHus NauMeHTOB C nepesioMamu
nuioHa (B annapate HapyKHoOW duKcaumu) neayyamm ¢ an-
napata GE Evolution EVO (CLUA). B dopmare DICOM ux ne-
pesoavnm B 3D-¢opmat B nporpamme AW Server v3.2 (GE
Software, CLLA). Monyyann Mofienb, OYULLEHHYIO OT «LLYMOB»
U CO CrNAKEHHO LLePOX0BATOCTLI0 Ha NOBEPXHOCTU bonbLLe-
bepuoBoi Koctu. [lanee paHHble b 06paboTaHbl B npo-
rpamMme ona 3D-neyatn (Prusa-Slicer 2.4.1) u otnpaBneHbl
B neyatb Ha cootBeTcTBytowmin npunHTep (Creality Ender 6,
Creality, Kutai). Takum 0bpa3oM, nosyyanu nosiHopasMepHole
MOZIeNIM NepenoMoB NMUoHa.

MeauUMHCKMIA NepcoHan, NPUHABLLUMIA yyacTue

B UCC/Ie[0BaHUM

WccneposaHue nposefeHo Ha base otfeneHus TpaBMa-
Tonoruun TBY3 «lopoackas kimMHuyeckas bonbHuua Ne 17»
JlenaptaMeHTa 3apaBooxpaHenns . Mocksbl. B HEM (3Tan
3D-nnaHupoBaHus, XUpypruyeckas onepauusi, aHKeTUpoBa-
HWEe) NPUHANKM yyacTve 5 Bpayeil TPaBMATOIOMMYECKOrO OT-
LEeNEHNs, KaXbli U3 KOTOPbIX MMEN BbICLLYH KBanMGMKaLM-
OHHYI0 KaTeropuio, NpoLIEN 6a3oBbIi U NPOABUHYTLIE KYpChl
BHYTpeHHei dukcaumum nepenoMoB AO. UM bbin npepocTas-
NeH NOJHBIA JOCTYN K IMTEPATYPHBIM UCTOYHMKAM O BO3MOXK-
HocTax 3D-nnaHupoBaHus B TpaBMaTonoruv W OpTOMeauM,
06bACHEHDbI 3Tanbl U3roTOBNEHWS Mofiesv, obecneyeH gocTyn
K 3D-npuHTepy.

[pynna
lNokasarenb
3D KoHTponbHas
00LLee KonuyecTBo, Yen. 30 30
OTcnexeHbl pesynbTarthbl, Yen. 25 27
MonoBoi coCTaB, MyX./}eH. 13/12 14/13
CpepnHui Bo3pacT, NeT 42,3193 42,549
CropoHa, cnpasa/cneBa /14 11/16
Knaccudurauus AQ 43C1-7, 43C2-9, 43C3-9 43C1-8, 43C2-10, 43C3-9
Knaccuduraums nopexaeHuii Markux TkaHei AQ IC1-13, 1C2-9, IC-3 IC1-15, IC2-8, IC-4
Bpems OT MOMeHTa TPaBMbi 10 HasoXeHws annapara 945 14
HapyXHOW uKcaLmm, Y
BpeMs ot HanoxeHUs annapata Hapy)Hoii duKcauum 744 643

[0 MOTPYXHOT0 CUHTE3a, AHeid

DOl https://doi.org/10.17816/VT0606713
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MnaHupoBaHue onepauun

[lns ocyLiecTBNEeHNs XMPYPrUYecKoro feyeHns 6onbHbIM
pabouyeit rpynnbl onepauMoHHON bpurage bbina faHa BO3-
MOXHOCTb BbIMONTHUTBL OCTEOCHHTE3 NepesioMa NWoHa in vitro
npu nomowm 3D-Mopenu nepenioMa, NOJIHOCTLH) BOCMPOU3-
BogALLei ero Mopdonoruo. C eé noMoLlbio onpepenanacb
NOKaNN3aumMs OCHOBHBIX (parMeHToB Ans UMKcauuu, Hanu-
Une BanbrycHOW WM BUPYCHOM fedopMaumnu. YuuTbiBas no-
JlyyeHHble AaHHble, BbIBUpanu xupyprdeckuii goctyn. B xoge
CMMYNALMM 0CTEOCUHTE3A MPOM3BOANIWN MAHEBPBI PEMO3ULIUK
OT/IOMKOB U MX GUKcaLmio, Nofbop COOTBETCTBYIOLLMX MNACTUH
W BUHTOB AJ151 No/IHOpasMepHoi Moaenu. MNpu HeobxoguMocTu
BbIMONTHAM MOLLENIMPOBaHUE MNIACTUHBI 1 ULEaNIbHOrO No-
3uumoHupoBaHmna Ha 3D-npototune. B dwuHane cumynsaumm
WMNNaHTbl NOAXOASLLEA AJMHBI YCTaHaBNMBaNW B ONTU-
ManbHOW No3uumu. BeinonHanu dotoduKcaumio cumynaumu
onepauyu, UMNIaHTbI CTEPUIU30BANU M OTOBUIM NS one-
pauu. KaxaoMy 13 nauueHToB Bbiv MPOAEMOHCTPUPOBaHI
3D-Mogenu ux NoBPEXAEHUIA, UMMAHTbI 4151 0CTEOCMHTESA,
06BACHEHBI OCHOBHbIE 3Tarbl OMEpPaLyU.

B KoHTponbHOM rpynne oLeHKa XapaKkTepa nepenoMma
M penosvumu oCyLLecTBAANach Ha OCHOBaHMM AaHHbIX KT-
UCCNefoBaHUS [0 OMepaLvu U MHTPaonepaLmoHHOre 0CMo-
Tpa Ha 3NEKTPOHHO-0NTUYECKOM npeobpasoBatene. loabop
(uKcaTopa, pa3Mepa BUHTOB M MOLENMPOBAHME MNACTUHbI
(Npn HeobxoaMMOCTM) OCYLLIECTBASIUCE MHTPAONEPALMOHHO.

OcTeocuHTe3 AuUcTanbHoro Metasnugusa

6onblebepL,oBoi KOCTH

Xvpypruyeckue BMeLUaTenbcTBa 60NbHBIM M3 06eux
rpynn BbINOSHANA Ta e bpuraja, 4to M ocyLlecTBnsAna
cumynaumio. Bo BpeMs onepauuit NpUMEHSIM [OCTYNb
W NpuéMbl peno3uummn cornacHo npuHuunam AO. Xupypru-
YecKue BMeLLaTebCTBA MPOBOAMIM MOA, CIMHHOMO3rOBOVA
aHecTe3uell Ha CTaHAApTHOM OpTOMEAWYECKOM onepauy-
OHHOM CTOJIE B MOJIOXKEHWUW HA CMMHe (B Cyyae nepemHux
AOCTYNOB) U Ha XuBoTe (npu 3aaHux). pu KoMOUHaLMK
LOCTYNOB U UX CMeHe MauueHTa nepesopaynsanu. [o Bbi-
NOSIHEHMS MOTPYHOTO OCTEOCWUHTE3a annapaT HapyKHOW
¢uKcaumm geMoHTMpoBanu. Beibop mocTtyna ocyuwiectens-
/N B 3aBUCMMOCTM OT JIOKaNU3aLmMM KNoYeBbIX GparMeH-
TOB M corlacHo Tabnuuam BU3yanusauuw CyCTaBHOW Mo-
BEPXHOCTWU AMCTanbHoro otgena 6onbwebepLoBoit KocTH
no Kleinertz [17].

B xone onepaumm KOHTPONb ANs OLEHKM XapaKTepa nepe-
7I0Ma M KayecTBa penosvummn B 0benx rpynnax ocyLlecTens-
JIN C NOMOLLbIO 3NIEKTPOHHO-ONTMYECKOro Npeobpa3oBarens
GE Evolution (CLLA). Xvupypruueckoit 6purage (paboyas rpyn-
na) Bo Bpems onepaumuu 6bin goctynHel 3D-Mogens, 3apa-
Hee 0TODpaHHaA npeMoaenupoBaHHas (Mpu HeobxoauMocTH)
MnacTuHa M BWHTbI COOTBETCTBYHOLLEro pa3mepa. [lpu one-
PUPOBaHUM MALMEHTOB M3 KOHTPONBbHOW rpynnbl nogbop
(MKCaTOpOB U UX MOLENMPOBaHWE OCYLLECTBNSIN BO BPEMS
BMeLLaTeNbCTBa (40 onepaLym TMNopa3MepHbIi pAag MiacTuH
1 BUHTOB NO100paH Ha 0CHOBaHMM AaHHbIX KT).
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MocneonepauuoHHoe BegeHue

BceM bonbHbIM nocneonepauyMoHHbIe MeponpuUaTUs Npo-
BOAWM MO efMHOMY CTaHAapTy, 6e3 pasnuumii no nNpopon-
KUTENBHOCTU aHTMBAKTEPUANbHOM, aHTUKOArYNAHTHOM, 06e3-
bonuBaloLLel Tepanuu, KOHTPONA OTEKA, PeXMMa Harpysku
Ha OMepuUpoBaHHYI0 KOHEYHOCTb. BHeLIHAs UMMobMIM3aums
He NpoBoAMNach.

MapaMeTpb! oLeHKM

WHTpaonepauMoHHO OLEHUBANMCb BpeMsl Omepauuu,
06bEM KpoBonoTepy (FpaBUMETPUYECKUM METOOM), PEHT-
FeHOBCKas 3KCMO3WUMs. YCMeLHOCTb penosvumn nepenoma
OLLeHVBaNM BU3YabHO W MO MIOCKOCTHBIM PEHTTEHOTPaMMaM,
napametpaM Burwell-Charnley [11]. ®yHKuMOHaNbHbIE pe-
3yMbTaTthl BKJIO4aNM B cebs 06bEM ABUMKEHWUN B roieHocTon-
HOM cycTaBe, oLeHuBanuch no Wwkane American Orthopaedic
Foot and Ankle Society (AOFAS) n BM3yanbHo-aHanoroBoi
wkane (BALL). MocneaHss ucnonb3oBanack ANS OLEHKM
bonu, owywaemon naupeHtoM. OHa npeacTaBnseT cobon
HernpepbIBHYI0 LUKany B BUAE FOPWU30HTaNbHOM WKW BepTU-
KaneHol nmHun finHon 10 cM (100 MM) ¢ pacnonoXeHHbl-
MU Ha Hell ABYMs KpalHWMKU TOUKaMU: «OTCYTCTBUE HOMU»
U «CUNbHeMWwas 60Mb, KaKylo TONbKO MOXKHO MPEeLCTaBUTb».
100-6annbHas wkana AOFAS uHtepnpetupyet =90 ban-
NOB KaK OTIMYHbIA pesynbTat, 80-89 — Kak xopowwmi,
70-79 — KaK yaoBNeTBOPUTESbHBIN U <69 — KaK Myioxom
[10]. Takxe ouLeHMBanNM KONMWMYECTBO OCNOXHEHWUN B 0beunx
rpynnax. 3axueneHue nepenoMa QUKCMpOBanM Ha mio-
CKOCTHBbIX PEHTTeHOrpamMMax MNpu PerucTpaumm KOCTHOW
Mo3onu. KoHconupauumio nepenioMa B TeyeHWe 6 MecsLeB
CYMTanm yooBNETBOPUTENBHBIM Pe3ynbTaToM, KOHCONMAALMIO
oT 6 [0 9 MecsiueB — 3aMefneHHON. [lepenoM, He 3aXKuB-
wuit 38 9 MecsLeB, cuuTanu HecpocwuMmcs. HenpasunbHo
CPOCLUMMCS CUMTaCA NEepenoMm C YITI0BOW UM POTALMOHHOV
Aedopmaumeii. [locTTpaBMaTUUeCKNU apTPO3 MOJIEHOCTOMHOTO
cycTaBa (GMKCMpOBanW Npu BONE3HEHHBIX ABUXEHUSX B CY-
CTaBe C PeHTrEeHONIOrMYECKMMI MPU3HAKaMU CYXEHUS CyCTaB-
HOM LUK, 0CTEOCKNIEPO3a M HanuumeM aedhopMaLmy.

[lna aHanu3a pe3ynbTaToB TaKXKE MPUMEHSNIM aHKETH-
poBaHWe XMpYProB M MauMeHTOB COMTIaCHO OLIEHKe WUCMOfb-
30BaHua 3D-Mogenu nepenoma. OnpocHWKKM npencTaseHsb
B Tabn. 2 u 3.

CratucTuyeckas obpaboTka JaHHbIX

AHanu3 [aHHbIX NPOBOAWICA C  MCMOJb30BaHUEM
t-KpuTepusa M aucnepcuoHHoro aHanmsa (ANOVA/MANOQVA).
Onpefensnucb COOTHOLLEHWUSt MEXTpYnnoBon AUCNepcumn
W BHYTPUrpynmnoBoi AMUCNepCUN B U3MepsieMbIX faHHbIX. [1o-
KasaTefeM U3MEeHYMBOCTH CNYXKWUa CyMMa KBaApaToB OTKJI0-
HEHWs NONYYEHHbIX 3HAYEHWIA OT CPeSHero.

3Tnyeckas JKCnepTu3a

Mony4eHo 0f0OpPeHME NOKANBbHOMO 3TMYECKOr0 KOMM-
Teta [BY3 «[opoackas knuHuyeckasa bonbHuua N2 17» [e-
napTameHTa 34paBoOXpaHeHus T. MoCKBbI» Ha NpoBefeHue
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Tabnuua 2. OnpocHuK ans Bpadeii «OueHKa ucnonb3oBaHus 3D-Mofenu nepenoma»

Table 2. Physician questionnaire “Fracture 3D-modelling application”

N2 Bonpoc

1 CoorsetcTByeT m 3D-Mofenb nepesioMa peanbHoi ero aHatomun? (1 — abcontotHo He cootBeTcTBYeT; 10 — NoNHOCTHIO
" COOTBETCTBYET)

9 Bbina nm nonb3a ot npuMeHeHus 3D-Moaenu npu NpeaonepauMoHHOM niaHupoBanun? (1 — abconioTHO He cornacek;
" 10 — nonHocTbiO cornaceH)

3 Bbina nu nonb3a ot npuMeHeHus 3D-Mogenm npu 0bLLEHMM C KonleraMu, onepauuoHHbIMU CECTPaMM, NauueHTaMm?
" (1 — abconoTHo He cornaceH; 10 — nonHOCTbIO cornaceH)

4 Bbl ynoBneTBopeHbl ucnonb3oBatueM 3D-Mopenu nepenoma? (1 — abcontotHo He yaoBneTBopéH; 10 — nosHOCTbI0

YOOBNETBOPEH)

5. Tnanupyete nn Bbl npumeHenne 3D-Mopenv npu cneayowmnx nnaHupoBanmnsax? (1 — TouHo HeT; 10 — HenpeMeHHo Aa)

Tabnuua 3. OnpocHUK AN1A NauneHToB 06 YA0BNETBOPEHHOCTU ieYeHneM ¢ NpuMeHeHneM 3D-Mogenei
Table 3. Questionnaire for the patients “3D modelling-assisted treatment satisfaction”

N |

Bonpoc

Hackonbko 3D-Mopenb nepenoMa noMorna ynydwmTb obLiermne ¢ xupyproM? (1 — HuKak He ynyywuna; 10 — cyLuecTBeHHo

ynyyLumuna)

2. ToMorna nim 3D-Moaenb NOHSATL XapaKTep nosydeHHoro nepenoMa? (1 — HuUKak He noMorna; 10 — cylecTBeHHO NoMorsa)

3. TNomorna nm 3D-Mogenb NoHsTb nnaH onepaumnn? (1 — HUKaK He noMorna; 10 — cyLecTBeHHO noMorna)

YAOBNETBOPEH)

YnosneTBopeHbl v Bbl ucnonb3oeannem 3D-mopenu nepenoMa? (1 — abcontoTHo He yaoBneTBOpEH; 10 — nonHoCTbiO

uccnenoBakua 3D-MofenvMpoBaHus Npu NpeaonepaLoHHOM
NJaHUPOBaHWM B NIEYEHUM NepesioMoB NumoHa (npoTokos N2 1
ot 27.01.2020 r.).

PE3YJIbTATbI

PesynbTathl uccnenoBaHna npencraeeHbl B Tabn. 4 u 5.

lpoBeOEHHBIN AMUCNEPCUMOHHBIN aHANN3 KOJIMYECTBEH-
HbIX MOKa3aTenen NOATBEpAUN npeumyllectso 3D-rpynnbl
M0 CPaBHEHMIO C KOHTPOSIbHOW B BUAE CTAaTUCTUYECKMW 3Ha-
UMMOTO COKPALLIEHUS SIY4YEBOI HArpy3KM, BpEMeHU onepaumm
W, KaK CnefCcTBUE, YMeHbLUEHNS 06bEMa KpoBonaTepu. Takke
y naumenTtoB 3D-rpynnbl CTaTUCTUYECKU 3HAYUMO CHU3MACS
boneBoii cuHApPOM Npyu oueHKe no BALL no cpaBHeHwIo C pe-
3ynbTaTaMm UL, KOHTPOSILHOM FPyNMbI.

OcnoXxHeHus

Y 3 naumenToB 13 3D-rpynnbl ¥ 5 U3 KOHTPOSILHOM FpynNMb
Habntofanack NoBepXHOCTHaA MHMEKLUMSA, KyNMpoBaHHas aH-
TMBMOTUKOTEpaNMeil U eXeaHEBHLIMI NEPEBA3KaMU C aHTU-
cenTukamu. Y ogHoro 6onbHoro B 3D-rpynne v 3 naumeHToB
B KOHTPONIbHOW rpynne cdopMMpoBancs mocTTpaBMatuye-
CKWW apTpO3 ro/eHOCTONHOro cyctasa. llocne HasHaueHus
KOHCepBaTUBHOIO feyeHus (humanotepanus, Ucnonb3oBaHue
WHOMBUAYANbHBIX CTENEK, MECTHOE NMPUMEHEHUE [UMEKCH-
[a W KypC HECTEPOUAHBIX NPOTMBOBOCNANIUTENBHBIX CPEACTB)

DOl https://doi.org/10.17816/VT0606713

Bbina AocTUrHyTa peMuccus. NoBTOPHBIX XUPYPrUYecKux BMe-
LLaTeNbCTB He noTpeboBanoch.

AHkeTupoBaHue

Pesynbtathl onpoca Bpauen nokasanu 6ombluyio nosb3y
npumeHenns 3D-Mogenent M BbICOKUIA YPOBEHb YAOBNETBO-
PEHHOCTM UM. o MHeHuo xupypros, 3D-mopenb sBnseTcs
BbICOKOKQUECTBEHHBIM MOHATHBIM BU3YallbHbIM U3[ENUEM,
CYLLECTBEHHO 0bMeryarmLwmm npeaonepalmMoHHoe MaaHupo-
BaHue (puc. 2).

MauneHTbI TakKe OTMETUN BbICOKYIO0 YA0BNETBOPEHHOCTb
obLeHreM ¢ BpayoM, ucnonb3ytowmm 3D-Mogenb, U NoHK-
MaHMEM MiaHa SIeYeHus.

Knunuyeckuin npumep

Maument H., MyxumHa, 39 net. TpaBMa B pesynbrate
nageHus ¢ BbicoTbl 0Kkono 3 M. Mo gaHHeIM KT amarHocTu-
poBaHbl BHYTpUCYCTaBHble MEPENoMbl OMUCTaNbHOM0 MeTa-
anudu3a 6onbLiebepLoBOd KOCTW CleBa CO CMELLEHUEM
OT/IOMKOB M HWXHEN TpeTW ManobepLioBOii KOCTU co CMeLLe-
HueM otoMkoB (AO 43-2) (puc. 3). KoxHble nokposel IC-2.
ConyTcTBytoLLMX MoBpexaeHuid HeT. Yepes 5 vacoB nocne
MoCTyneHUs B NPUEMHOE OTAENEHUE OCyLLecTBreHa duKca-
uus neBon bonbluebepLOBO/ KOCTU B annapaTe HapyHOM
(MKCaUWK, BbINOIHEHO BOCCTAHOBNEHME AJIMHBI U OCU JIEBOVA
ronenu. lpoBeneHa KoMMbloTepHas ToMorpadms, Ha 0CHOBE
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Tabnuua 4. ucnepcuonHbid (ANOVA Kpackena-Yonnuca) 1 napHblii CpaBHUTENbHBIA aHANM3 UCXOAHBIX 3HAYEHUIA KOMMYECTBEHHbIX MO-
Ka3aTenen

Table 4. Dispersion Kruskal-Wallis (ANOVA) and paired comparative analysis of initial quantitate parameters

pynna

MNokasarenb 3D KoHTponbHas
(n=30) (n=30)

Bpems onepauum, MuH
H (4, N=60) 7348 92+9*
=26,41, p=0,0001

WHTpaonepaumoHHas KpoBonoTeps, M/
H (4, N=60) 118+20,1* 162+24,2*
=21,31, p=0,0001

JlyyeBas Harpyska, M3BT

H (4, N=59) 19+7* 32+6*
=5,79, p=0,22
Bpems 3axmBneHns nepenoma, Mec
H (4, N=59) 5 51
=14,83, p=0,005
MuHuManbHbIi nepuog, HabnioaeHus, Mec
H (4, N=59) 20,2+2,1 199+2,3
=11,56, p=0,02
ToinbHoe crubanue
H (4, N=59) 15,143 16,34
06bEM ABMMKEHMN =13,61, p=0,009
B r0/IEHOCTONHOM
cyctase, 0 MopoLuBeHHoe crubanme
H (4, N=59) 35,9* 23,8*
=6,58, p=0,16

Bonu B roneHocTonHoM cyctase (no BALL)
H (4, N=80) 3,7 2-7)* 31
=26,41, p=0,0001

Mp1MeyaHme. * — pasnnuma CTaTUCTUYECKN 3HAUMMbI MEXAY COOTBETCTBYIOLMMM rpyNnaMy.
Note. * significant difference between corresponding groups.

Tabnuua 5. PesynbTathl SleYeHUs NaLMEHTOB
Table 5. The treatment results

Pesynbtart, n Dlons B npoueHTax
MNokasarenb
3D-rpynna KoHTponbHas 30-rpynna KoHTponbHas
rpynna rpynna

Xopowuee 21 14 84 51
KayectBo penosu-
ummn no Burwell— YnoBneTBOpUTENbHOE 4 10 16 38
Charnley

HeynoBneTBoputenbHoe 0 3 0 il

OTnuyHble 1 xopoluve (77-96) 20/25 14/27 80 52
Mokasatenm AOFAS  YnosneTBoputenbHble (52—74) 5/25 12/21 20 Lb

HeynosnetBoputentHble (47) 1/27 0 6
Konuyectso ocnoxHeHuit 5/25 8/21 20 29
MoBepXHoCTHas MHeKLMs 3 5 12 18
ApTpo3 roneHocTonHoOro cycTasa 1 3 4 1

DOl https://doi.org/10.17816/VT0606713
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Puc. 2. OueHka BpayaMm W naumeHTamu npuMeHenns 3D-Mopenei npu neveHny NepesioMoB NWIoHa (pesynbTaTbl aHKETUPOBaHHS).
Fig. 2. Patients and doctors evaluation of 3D-modelling in pilon fractures treatment.
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Puc. 3. Maument H., 39 ne, coctosiHMe KOCTHBIX parMeHToB 10 BHYTPEHHe uKcaLmm (KoMMbloTepHas ToMorpadms).
Fig. 3. Patient N., 39 years old, the pilon fracture fragments position before internal fixation (CT findings).

Puc. 4. 3D-npoToTun Mopenu nepenoMa B annapate HapyKHOW uKcaLum, npefonepalmoHHoe nnaHupoBaHme.
Fig. 4. 3D fracture model after external fixation; preoperative planning.
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Puc. 5. [laHHble KOHTPONs MeToA0M KOMMbIOTePHOI ToMorpaduu nocne onepaLmm.

Fig. 5. Post-op CT findings.

KoTopoi chopmupoBaH dain STL, Ha 3D-npuHTepe pacneya-
TaH MpoTOTUM NepesioMa.

lpoBedeHo nNpefonepaLMoHHOe NiaHWpoBaHue. Yuu-
TbiBasi Pacrnoyio}KeHWe KIl4eBbIX PparMeHToB MpeuMyLle-
CTBEHHO B 3ajHeii nonychepe, a TakKe Hanmume QNUKTEH
Mo nepefHei NOBEPXHOCTU FONIEHN B HUMHEMN TPETH, NPUHS-
TO peLLeHWe NPOM3BECTU OCTEOCHMHTE3 U3 3aJHEro JocTyna.
[na 6onbluebepuoBoi KocTn nogobpaHa nnactuHa tuna LCP
Medial Proximal Tibial Plate, BoinonHeHo eé npeMogenmpoBa-
HWe U onpegeneHa onTMManbHas AJIMHA BUHTOB, AfS Mao-
bepuoBoii koc — 1/3 TpybyaTas nnacTUHa Ans yCTaHOBKM
W3 3afHenarepanbHoro Aoctyna (puc. 4).

Yepes 7 fHeil OCyLLEeCTBEH AEMOHTaX annapara, nocne
Yero NauMeHT NepeBEPHYT Ha XMBOT W BbINOSHEHA BHYTPEH-
HAA (UKcaums MeTasnUdU30B KOCTEN roNeHW U3 3afHena-
TepanbHOro A0CTyna cornacHo paspabotaHHoOMy npefone-
paLMOHHOMY NfaHy. BpeMmsa onepaumn coctaBuno 57 MWHYT.
WHTpaonepaunoHHas KpoBonotepss — 79 MJI, KOJMYecTBO
CHUMKOB Ha 3NIEKTPOHHO-ONTMYECKOM npeobpasoBatene —
19. Mo kputepusam Burwell-Charnley kauectBo penosuuum
xopotuee (puc. 5).

TeyeHue nocneonepaumMoHHoro nepuoaa magkoe. Ha cne-
[YIOLWMIA feHb D0NbHOM NPUCTYNUN K pa3paboTke ABUMKEHWI
B rOJIEHOCTOMHOM CyCTaBe.

Ha KoHTponbHOM ocMoTpe uyepe3 6 MecsLeB »asnob
He npepbsaenset. OueHka no wkane AOFAS — 77 bannos.

OBCYXOEHWUE

OcHOBHOIA 3apiayeil XMPYPruYecKoro NieYeHus nepeno-
MOB MW/IOHa ABNAIOTCA aHaTOMMYHAs PEno3vLMA OTJIOMKOB
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M BOCCTaHOBJIEHME OCW/LMHBI/POTALMN AMCTANbHOIO OTae-
na 6onbluebepLOBOI KOCTW, YTO NMO3BOMAET HaYaTh PaHHION
pa3paboTKy ABWXEHWUW B FONIEHOCTOMHOM CYCTaBe U HarpysKy
Ha NOBPEXAEHHYI KoHeuHocTb [13]. CnepoBatenbHo, ynyu-
LeHMe NOHUMaHWsa Mopdonorum nepenoMa — 3anor ycnexa
ero JieyeHus. TexHonoruM peHTreHorpaum 1 laxe KOMMblo-
TepHoi ToMorpadum He obecneunBatot 100% e€ noHMMaHMs.
YHMKanbHOCTb MexaHu3Ma nepenioMa U OTCyTCTBUE BCEODb-
eMtoLLel eanMHo06pa3sHoi KiaccudMKaLmm CyLLECTBEHHO 3a-
TPYLHSAIOT 06LLEHME BPaYen U NPUHATUE PELLEHWIA NpU Nna-
HWUPOBAHWM JIEYEHUS 3TUX NEPEIOMOB.

MpumeHenne 3D-neyaty B TpaBMaToNorMM U OpTOMe-
OMW 33 MOCnefHWe rofbl BCE Yallue BXOAMT B PYTUHHYHO
npakTuky [14-21]. B paHHOM uccnefoBaHUM BbIMOSIHEHA
3D-peKoHcTpyKuma paHHbix KT naumenta B dann STL, no-
3BO/IAIOLIAA pacneyataTb MOAHOPA3MEPHLIA TPEXMEpPHbIN
NpoTOTUN NepenoMa, 0becneynB TeEM CaMbIM OTIIMYHYH BU-
3yanu3auuio nepenoMa Bo BCeX NI0CKoCTAX. BMecTe ¢ 3Tum
3D-Mopenb co3[aeT ycnoBus 1S UHAMBUAYANBHOTO, TOY-
HOMO W paLMOHaNbHOIO MIAaHMPOBaHUS. XWpYpry AOCTyMnHa
npocTas BU3yanu3aums BCex LeTanei nepesioMa nepeg one-
paLmen, 4To ABNSETCS 0YEBUAHBIM NPEUMYLLLECTBOM U OCHO-
BaHMEM ANA BbIpabOTKM ONTUMANbHOTO MyiaHa onepauuu.
Bo3MoxHoCcTb cumynaumm octeocuHTesa Ha 3D-mogenu
cnocobHa NOBLICUTb TOYHOCTb PEMO3ULMM U CTabUNBHOCTb
¢ukcaumm [22]. Ucnonb3osanue 3D-Mopeneit npu neveHumn
nepenomoB B 06/1aCTV roNEHOCTONHOIO CyCTaBa AEMOHCTPH-
PYyeT YHWUKanbHble NPeMMYLLECTBa, TaKUE KaK YMEHbLLEHUE
BPEMEHM OMepauuu, MHTPaonepaunoHHON KpoBOMOTEpH
W NpaBWibHOrO Nogbopa MMMNAHTOB, a B [OMOCPOYHOM
nnaHe — YnyylleHWe pe3ynbTaToB JeyeHus (cornacHo
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KPUTEPUAM aHAaTOMUYHOW PEno3uuuu) U YMeHbLUEHWE Ko-
JINYeCcTBa OCNOXHEHMN [23].

B HactosilemM uccnefoBaHUM MpOUM3BELEHO CPaBHEHWE
XMPYPrUYECKOr0 JIeYeHUs NEPESOMOB AUCTAbHOTO METaanu-
¢u3a 6onbLIebepLOBO KOCTU MO COBPEMEHHBIM CTaHAAPTaM
C TPaAMLMOHHBIM NpeAcnepaLMoHHbIM NNaHUPOBaHMEM, C J0-
nonHeHnem 3D-Mopenb-accucTupoBaHueM. B pabouen rpynne
BO3MOXHOCTb NPEeAONepaLyoHHON CUMYNALMM OCTEOCUHTE3]
Mo3BO/UNA CYLLECTBEHHO CHU3UTb 3aTpaThl BPEMEHU Ha MOA-
bop HyXHbIX pa3MepoB, (GopMbl MMNNaHTa U pa3pabotatb
YETKWI NiaH penosvuuu nepenoma. lonyyeHHoe B pe3ynb-
TaTe CUMYNALMM OCTEOCMHTE3a NPEeLCTaBeHne 0 MOMOXKEHUU
MAACTUHbI/NAACTUH U AJIMHbI BUHTOB JONO/HUTENBHO CHUMAET
KONMYECTBO BbIMOSHEHHbIX PEHTTEHOBCKUX CHUMKOB, BpEMS
onepaumu, Kpoeonotepto. [laHHble GYHKLUMOHANBHOIO UCXOLa,
AOFAS v BALLI no3sonsitoT nporHo3vpoBartb yiydLleH1e pesyib-
TaTOB XMPYPreCKOro NeYeHns B LENOM MpU UCMosb30BaHUM
3D-mopenvpoBaHus. KonuuectBo ocnoxHenui B 3D-rpynne
TaKIKe HUXKE M0 CPABHEHMIO C KOHTPOJbHOM, 04HAKO, yYUTbIBas
OTHOCUTENBHO Manyto BblbopKy M HebonbLLoii CpoK Habniope-
Hus, 3TOT NoKasatenb TpebyeT fanbHelilero aHanmsa.

BaxHoil yacTblo neyebHoro npouecca ABASETCA KOM-
MYHUKaumMA Bpada M naumeHTa [24]. Umetotca nybnmkaummn
06 ucnonb3oBaHuu 3D-Mopeneit pasnnUyHbIX NepenoMoB
ONS YNYULLEHWUSA NMOHUMaHWUA CUTYaLUUW NaLMeHTaMy, NoBbiLLe-
HWS €€ KOMMNIAeHTHOCTM [25]. Jlydiuee noHWMaHKWe XapaKTepa
nepenoMa MOXeT MOMOYb MALMEHTY M ero POACTBEHHUKAM
BO BpeMs peabunuTauMoHHOro mepuoga nocie onepauyu.
CraHpapTHble MEAVLIMHCKUE M300paXeHus CITULIKOM CNOX-
Hbl W MHOTAA CTpaLUHbl 1A NALMEHTOB, UX POACTBEHHUKOB
W Jawe MeLMUMHCKOrO NepcoHana Apyroi cneuuanusaumm,
YTO CUNBHO 3aTpPyAHAET KOMMYyHUKauuio. CornacHo AaHHbIM
MPOBELEHHOI0 WUCCNEA0BaHMSA, OLEHKA YPOBHA MOHWMaHMS
W [oBepus MeXay BpayoM M nauueHtom B 3D-rpynne oue-
HuBanacb Ha 9-10 6annos. bonbHble M MX POLCTBEHHWKM
Bbinn yaoBneTBOpeHbI 06LLEHUEM C BpadoM, YTO NOBbLILLANO
MOHMMaHWe XapaKTepa TpaBMbl, MPUHLMMNOB peabunutauum
Y NOBbILLIAN0 NPUBEPKEHHOCTb PEKOMEHAALMAM Bpaya. Cxo-
YUe pe3ynbTaTbl ONMCaHbl Npu Ucnofb3oBaHuu 3D-Mopaeneii
B 06LLeHMM C MaLMeHTaMm NoCAe 3HA0NPOTE3MPOBaHNA Ta30-
benpeHHoro cycTaBa [26].

B nnaHe nepcnextus npumeHenns 3D-Mopeneil B Tpas-
MaTofioruM 1 OpTONEeAWW Henb3s He OTMEeTUTb MX MOoNb3y
npu 06y4eHUn Monoabix xupypros [27].

TeM He MeHee ucnonb3oBaHue 3D-Mopeneit UMeeT He-
KOTOpble OrpaHuyeHus. Bo-nepBbiX, Npu WU3roTOBNEHWM
3D-Mofenn B HaCTOAILLEM WCCNEAOBaHUM WUCMOMb30BaNIUCh
KT-paHHble B KOCTHOM pexuMe 6e3 [aHHbIX 0 COCTOSHUM
MSAFKWUX TKaHen M MX KpoBocHabxeHus. Takke oTcyTcTBUE
MAMKWUX TKaHeW Ha 3D-mopenn MoXeT [e30pMeHTMpOBaTh
XMpypra B NnaHe MecTa YKNafKku NnacTuHbl W Hanpas-
NIeHUs! MPOBEJEHNA BMHTOB, KaK 3TO OMWUCAHO B CTaTbe
0 3D-MoaenvpoBaHUW OCTEOCMHTE3a BEPTNYKHOW Bnagu-
Hbl U Nyye3anacTHoro cycTtasa [28]. Bo-BTopbix, Henocpea-
CTBEHHO NeyaTb 0AHOM 3D-Mofenu 3aHUMMaeT B CPeLHEM
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10-12 yacoB, 4TO 3aTpymHSAET €€ WUCMONb30BaHUE B HEOT-
NOXKHBIX CAlyyasx, a C Y4ETOM BpPEMEHU MPOrpamMMHoi 06-
paboTKM bonee AAMTENbHBIA MpoOLECC NpenonepaLnoHHOM
MOArOTOBKM HECKONBKO [e3aBYMpYeT 3KOHOMUI0O BPEMEHM
B xoge onepauuu [29]. bonee Toro, TexHonorua 3D-neyvatu
nogpasymeBaeT WCMONb30BaHME CrieLudpuyecKoro npo-
rpamMMHoro obecrneyeHus, KBanMPUUMPOBaHHLIA NepcoHan,
Hanuuue cneumanbHbIX MPUHTEPOB M PacXofHbIX MaTe-
pvanoB, YTO MOXET YAOPOXaTb CTOMMOCTb JIEYEHUS, XOTA
CO BPEMEHEM CTOMMOCTb MPUMEHEHUS 3TOW TEXHOIOTMM Mo-
CTEMEHHO CHWKaeTcA. TeM He MeHee CyLLECTBYET MHEHMe,
yto 3D-neyatb, 6e3ycnoBHO Mose3Has NpU MIaHUpOBaHWUM
OCTEOCHHTE3A CNOXHbIX NEpPeNioMoB, He J0MKHA UCNoNb30-
BaTbCs pyTuHHO, B 100% cnyyaes [30]. PasymeeTtcs, npu BHe-
ApeHun npuMeHeHusa 3D-mopeneit HeobX0AMMO YYUTLIBATH
KpuByto 0byd4eHNUs NepcoHana, YTo MOXKET BAMATL HA BPeMS
U3roTOBNIEHNS MOZENEN U UX KayecTBo.

3AKJIO4YEHUE

lpuMeHeHune 3D-Mopeneit B NIaHUPOBaHUM XMpYprde-
CKOr0 JIeYeHs NepesioMoB AMCTaNbHOTO 0TAeNa bonbLuebep-
LLOBOW KOCTM NpefcTaBnsieT coboi HOBbLIM NEPCMNEKTMBHbIN
1 BbICOKOTEXHONOMMYHBINA CNocob, NO3BONSALIMIA COKPaTUTL
BpeMs onepauymm, ONTUMM3NPOBATL PENO3ULMK, YMEHBLUUTL
KpOBOMOTEPH M YNPOCTUTH BLIOOP M afjanTaLyio COOTBETCTBY-
IOLLIMX UMNIAHTOB 1S OCTEOCMHTE3A.

AOMO/IHUTE/IbHO

Brnap, aBTopoB. Bce aBTOpbl NOATBEPXKAAIOT COOTBETCTBME CBOETO
aBTOPCTBa MeXayHapoaHbIM KpuTepusm ICMJE (Bce aBTopbl BHECM
CYLLLECTBEHHBIN BKNTaA B pa3paboTKy KOHLENUMW, NpoBeaeHne uc-
CneaoBaHUs U NOArOTOBKY CTaTby, MPOYAM W 0400puv GuHanbHyto
Bepcuio nepes, nybnaukaumei). Hambonblumin BkNaa pacnpepenéH
cnenyowwm obpasom: M.B. Mapwukos, Ab. KowkuH, H.B. Apbl-
rMH — KOHLenuma 1 ansanH nccneposanus; A.b. Kowkun, C.B. Ho-
BuKoB, AA. MNpoxopoB — cbop 1 obpaboTka Matepuana; M.B. lNo-
BopoB, A.b. KowKuH — cratnctnyeckas obpabotka; A.b. KolukuH,
M.B. Mapwmkos — HanmcaHue Tekcta; P.H. Anues, B.B. I'ypbes,
M.B. MapLuvkoB — pefaKTMpoBaHWe TeKCTa.

WUcTouHuK dmHaHcupoBaHus. ABTopbl 3asBAAOT 00 OTCYTCTBUM
BHELUHero (WHAHCMpOBaHWA NpW MpOBELEHWM WCCReLoBaHWs
W MOLrOTOBKe NMybimKaumw.

KoHbnuKT uHTepecoB. ABTOpLI [AEKNapMPYIOT OTCYTCTBUE ABHbIX
W MOTEHLMANbHbBIX KOHDIMKTOB MHTEPECOB, CBA3aHHBIX C MPOBEAEH-
HbIM MCCNelOBaHMEM W NYBAMKALMEN HACTOALLEN CTaTbU.
WHdopmupoBaHHoe cornacue Ha ny6aukaumio. ABTops! Noay4MM
MCbMEHHOe COrflacue MaLMEeHTOB Ha MybAMKaumMio MeaMUMHCKIX
AaHHbIX 1 GoTorpadmii.
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3¢ deKTUBHOCTb YNpaBNAEMOro pocTa B KOppeKLUM
HepaBeHCTBa AJIMHbI HUKHUX KOHEYHOCTe! B paMKax
MHOrOYpOBHEBbIX 0JHOMOMEHTHbIX OpTONeAUYECKUX
BMELLATENbCTB Y AAeTe C reMUnapeTUYecKuMm
¢opMaMu LepebpanbHoro napanuya

y.®. Mamepos', A.ll. Tomos?, 0.W. Fatamos!, J.A. Monkos'?

1 HaumoHanbHbli MeAMLMHCKWIA MCCef0BaTeNbCKMIA LIEHTP TpaBMaTonori 1 optoneamn uM. [.A. Mnusaposa, KypraH, Poccus;
2 HawyoHanbHbIA MeMUMHCKIUA UCCIe0BaTesbCKUA LEHTp TpaBMarosoru 1 optoneani um. H.H. Mpuoposa, Mockea, Poccust

AHHOTALIMA

06ocHoBaHMe. MHoroypoBHeBblE 0HOMOMEHTHbIE OPTOMEAMYECKME BMELIATENbCTBA NpKU reMUnapeTuyeckux opMax aeT-
CKOro LiepebpansHoro napanuya nofpasyMeBaloT He TOIbKO KOPPEKLMI0 OpTONEeAUYECKUX OCNOMHEHUIA HA BOBNIEYEHHON KO-
HEYHOCTH, HO U YpaBHMBAHWE UMM YMEHBLLEHWE HEPABEHCTBA AJIMHbI KOHEYHOCTelH. OCTaéTca HeW3BEeCTHOM oueHKa 3ddeK-
TMBHOCTM KOPPEKLMM HEPaBEHCTBA AJIMHBI KOHEYHOCTEN METOLMKOM YNPaBAsSeMoro pocTa npu 04HOBPEMEHHOM YITyuLLEHUM
(YHKUMM BOBNEYEHHOI KOHEYHOCTU BbINOIHEHWEM MHOTOYPOBHEBOrO OPTOMNEAUYECKOro BMeLLaTeNlbCTBa.

Lienb. AHanu3 napaMeTpoB KOpPPEKLMM HEPABEHCTBA [JIMHBI CEFMEHTOB HUMXHUX KOHEYHOCTEN METOLLOM YNPaBIIsieMoro pocTa
y A€Teli Co CnacTMYeCKoN reMuUnerveii B paMKax MHOTOYPOBHEBLIX OPTOMeANYECKUX BMELLATENbCTB.

Matepuanbl u MeToapl. Pe3ynbTaTbl KOPpPEKLUMW HEPABEHCTBA ANMHBI HUXHUX KOHEYHOCTEH METOLOM YNpaBnseMoro pocta
(3KcTpadm3apHoro anudusnoae3a), BLINOSHEHHON B paMKaX MHOTOYPOBHEBbLIX 04HOMOMEHTHBIX BMELLATENbCTB, Obln U3y4e-
Hbl y 24 peTen co cnacTUYecKon reMunnerneil.

Pe3synbTtathl. [JnuTenbHoCTb KOppeKLUMK cocTaBuna B cpefHeM 18 MecsLeB Npu BbINOAHeHUM onepauuy Ha beape u 18,5 Me-
CALA NpY TOPMOXKEHUW POCTa Ha rofieHu. B Lenom, yunteiBas AnvHy cerMeHToB W 6enpa, v roieHu, AOCTUTHYTas KOPPEKLIMA
Bbina BnonHe yaoBneTBopuTenbHOM. [lo onepaumu pasHuua B cyMMapHoii AnvHe bepa v ronenm coctaensana 18 (11+23) mm,
a nocne nepuoaa Koppexuun — 4 (—4,5+5,75) MM. VIHTepecHo 0TMETUTb, YTO NPy BbIMOSHEHWM 3NMpU3M0aE3a A0 BO3pacTa
11 neT NpucyTCTBYET TEHAEHLMS MUNEPKOPPEKLIMU YKOPOUEHMS BOBNIEYEHHOW KOHEYHOCTU NPU YYETE pasHULbl B ASIUHE Cer-
MeHTa «beapo—roneHb». o Mepe yBennyeHWs Bo3pacTa B MOMEHT BMeLUaTeNbCTea (0c0beHHO BO BTOPOI NofioBUHE Nybep-
TaTHOro nepuopa) 3GheKTUBHOCTb METOAMKM YNPaBISEMOro pocTa cHKaeTcs. Bo Bcex cnyyasx, Korfa BeMuMHa KOpPeKLnm
cocTaBu/a B UTore MeHee 1 ¢M, BO3pacT nauueHToB npesbiwan 144 Mecaua (12 ner).

3aksioueHme. YunTbiBas NpenMyLLECTBa MHOMOYPOBHEBLIX BMELLATENILCTB MPU LETCKOM LiepebpanbHoM napanuye, Bbinos-
HEHWe YNpaB/IIeMOro pocTa B paMKax efMHON Onepauuu C PeKOHCTPYKTUBHBIMU 3NIEMEHTAMU Ha BOBMEYEHHOW KOHEYHO-
CTU SIBNSETCA NPELNoYTUTENbHBIM. KOHTPONMpyeMbIi M 0BpaTUMbIN XapaKTep 3KCTpapu3apHOro BPEMEHHOIO 3nMdu3noLesa
Mo3BONSAET JOCTUYL TpebyeMoi KoppeKUmM 6e3 BbICOKMX PUCKOB M3DLITOYHOrO TOPMOXKEHUA pocTa. BeinonHeHWe onepauum
ynpaBifieMoro pocta npeAnoyTUTeNbHee He no3gHee Bo3pacta 12—13 net, yuuTbiBas 0CTATOYHbIA NOTEHLManN pocTa.

KnioueBble cioBa: cnacTuyeckas reMunierus; yrlpaBJ'IFIEMbIVI pocCT; MHOroypoBHeBble 0AHOMOMEHTHbIE BMELLATeNbCTBa.
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The effectiveness of controlled growth in correcting
the inequality of the length of the lower extremities
in the framework of multi-level simultaneous
orthopedic interventions in children with hemiparetic
forms of cerebral palsy

Ulvi F. Mamedov', Ahmed D. Tomov?, Orkhan . Gatamov', Dmitry A. Popkov'2

! llizarov National Medical Research Center of Traumatology and Orthopedics, Kurgan, Russia;
2 Priorov Central Institute for Trauma and Orthopedics, Moscow, Russia

ABSTRACT

INTRODUCTION: Multilevel simultaneous orthopedic interventions in hemiparetic cerebral palsy imply correction of orthopedic
complications on the involved limb and equalization or reduction of the inequality of the limb length. The effectiveness of
correcting the inequality of limb length by controlled growth while improving the function of the involved limb by performing a
multilevel orthopedic intervention remains unknown.

AIM: To analyze the parameters of correction of the inequality of the length of the segments of the lower extremities using
controlled growth in children with spastic hemiplegia in the framework of multilevel orthopedic interventions.

MATERIALS AND METHODS: In 24 children with spastic hemiplegia, the results of correction of the inequality of the length
of the lower extremities by controlled growth (extraphyseal epiphysiodesis) performed within the framework of multilevel
simultaneous interventions were studied.

RESULTS: The duration of correction was, on average, 18 months during hip surgery and 18.5 months with growth inhibition in
the lower leg. Generally, considering the length of the segments of both the thigh and lower leg, the correction achieved was
relatively satisfactory. Preoperatively, the difference in the total length of the thigh and lower leg was 18 mm (11-23), and
after the correction period, it was 4 mm (-4.5-5.75). In performing epiphysiodesis before age 11 years, hypercorrection of the
shortening of the involved limb may occur, considering the difference in the length of the thigh—shin segment. As age increases
at the time of intervention (especially in the second half of puberty), the effectiveness of the controlled growth technique
decreases. In all cases, when the correction value was <1 cm, patients’ age exceeded 144 months (12 years).

CONCLUSION: Given the advantages of multilevel interventions in cerebral palsy, performing controlled growth within a single
operation with reconstructive elements on the involved limb is preferable. The controlled and reversible nature of extraphyseal
temporary epiphysiodesis is beneficial in achieving the required correction without high risks of excessive growth inhibition.
Performing a controlled growth operation is preferable when the patient is <12—13 years old, considering the residual growth
potential.

Keywords: spastic hemiplegia; guided growth; single-event multilevel surgery.
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OB0CHOBAHUE

YacTora BCTpeyaeMocTv remunapeTmyeckux GopmM Liepe-
BpanbHoro napanuya y aeteit goxoaut go 15,3% [1, 2]. Bos-
HUKatoLLMe rmobanbHble ABUraTeNbHbIE HApYLUIEHUS, KaK npa-
BWNO, OTHOCATCA K ypoBHAM |-l no Knaccudmkauum Gross
Motor Function Classification System (GMFCS) [3]: 87,8% —
yposeHb |, 7,1% — yposeHb Il no GMFCS [2].

MHOroypoBHeBble O[HOMOMEHTHbIE OpTOMEAUYECKHUE
BMeLLaTeNbCTBa NpyU reMunapeTyeckux opMax AeTcKoro
uepebpanbHoro napannya (ALM) noapasymeBaloT He TOMbKO
KOPPEKLMI0 OpPTONEeANYECKUX OCNOMHEHUI HA BOBMEYEHHO
KOHEYHOCTW, HO U YPaBHUBAHUE WM YMeHbLLEHUE HepaBeH-
CTBa [/IMHbI KOHeYHOCTeN [4—6].

HeobxomnMocTb KOppeKLUMN HEepaBEHCTBA [JIMHBI HUX-
HWX KOHEYHOCTEN MpU CnacTUYecKUX reMunapesax y AeTei
06ycnoBnieHa 3aBUCMMbIMW HapYLLUEHWAMU MOXOAKU: NpU Be-
NM4nHe yKopoyenus 1 ¢M n bonee npu xoabbe 6ocukom 06-
HapyXWM CHUMEHME CKOPOCTU XoAbbbl M MKHBI wara [7],
pasHuua B vHe 1 cM 1 Bonee npeppacnonaraeT K peLmanBy
3KBMHYCHOW KOHTPAKTYpbI MOCNE NEPBUYHOTO €€ YCTpaHeHus
[8]. KpoMe Toro, A0 HacToSALLEro BPEMEHW HeM3BECTEH 3P deKT
0JHOBPEMEHHOW MHOTOYPOBHEBOM KOPPEKLMM opToneauye-
ckux ocnoxkHenuin LM (KoHTpaKTyp, AedopMauui) u, cooT-
BETCTBEHHO, YNyyLleHns GYHKLUMU BOBMEYEHHOW KOHEYHOCTH
Ha napaMeTpbl ypaBHUBAHWUSA [AIMHBI KOHEYHOCTEN NPU OAHO-
BPEMEHHOM WCMOMIb30BaHUW METOAMKM YNIpaBsieMoro pocTa.

Lenb uccnepoBaHus — aHanu3 napaMmeTpoB KOPpeK-
LMW HepaBEHCTBA AJIMHbI CETMEHTOB HUXHWUX KOHEYHOCTEM
MeToA0M YMPaBseMoro pocTa y AeTel CO CNacTUYecKom
reMunierveit B pamMKax MHOTOYPOBHEBLIX OPTOMEAMYECKUX
BMELLIATENbCTB.

MATEPWUAJIbI U METObI

[ln3aiiH uccnepoBaHus

PaboTa nocTpoeHa Ha OCHOBaHMM aHaNM3a NleyeHus
24 NauMeHToB, KOTOPbIM BbINOJHANOCH OMNEPaTUBHOE JIeYeHe
B nepuog ¢ 2017 no 2022 r.

KpMTepMM cooTBeTCTBUA

Kpumepuem eksitoueHus B jaHHOe UccrnefoBaHue SBNs-
CA OuarHo3 uepebpansHoro napanuya (680.2) no MexayHa-
poaHoi KnaccuduKaumm bonesHeii [9] y metei B Bo3pacTte
MeHee 15 neT, Koraa peHTreHoNorMyecku onpeaensmuch oT-
KPbITbIMK 30HbI pOCTa 0011aCTW KONEHHOTO CycTaBa KoHTpana-
TepasnbHoii (340p0OBOI) KOHEYHOCTM.

06s3aTelbHbIM YCNOBWEM ABAANACh BO3MOXHOCTb
CTaHAAPTHON PEHTreHOBCKOW OLEHKU AJIMHbI CErMEHTOB
HUXHUX KOHeYHOCTel nepef onepauuei, a Takxe nocne
3aBepLUeHNs NpUMEHeHUs NNacTUH yNpaBfsieMoro pocTta
(Mx ynaneHus), Koraa peHTreH-TeleMeTpus BbiNOHANACh
C paccTosHua He MeHee 250 cM y feTeil B BepTUKanbHOM
no3e W Npy BO3MOXHOCTM MOJHOTO pa3ribaHus KONeHHbIX
cycrasos [10].
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CoOoTBETCTBEHHO, U3 UCC/IC008AHUS UCK/IOYEHb! [ETH
C WHbIMW OMarHo3am, Ciyyau, KOraa He MPOM3BOAMIMCH
BMELUATE/NbCTBA Ha BOBJIEYEHHOIM KOHEYHOCTH, LETU CTapLue
15 net nnbo cnyyau, Koraa Bbi10 HEBO3MOXHO BhINOJIHEHWE
PEHTIEHOBCKOO0 UCCNeloBaHMS M0 BhbllLeYKa3aHHbIM KpuUTe-
pUsAM.

Ycnosus npoeeaeHusa

Bce onepaTtuBHble BMellaTeNbCTBA MPOBOAWNCH
8 HMUL, TO um. T'A. MnuzapoBa. [Ins BbINONHEHUS AAHHOTO
UCCNeoBaHMA M nevyeHnss HeobxoamMMo HanuuMe B CTaLMo-
Hape BO3MOXHOCTM OCYLLLeCTBNEHUA 0030pHOI peHTreHorpa-
(1M KOHEYHOCTEN ANS OLeHKU pasHULbl UX AJIMHBI U Hannume
B OMEepaLMOHHON 3NEKTPOHHOM0 ONTUYECKOro npeobpasoBa-
Tens.

OnucaHne MeaMLMHCKOr0 BMeLLaTesbCTBa

BbinonHeHHble onepaTvBHbIE BMeLUaTeNbCTBA Nofpa-
3yMeBa/IM KOPPEKLMI0O KOHTPaKTyp M gedopMauni Ha Bo-
B/IEYEHHON KOHEYHOCTM 3a CHET MHOrOYpOBHEBBIX opTOMe-
OMYECKUX BMELLATENbCTB M OJHOBPEMEHHOE BbIMOHEHWE
METOAMKU BPEMEHHOr0 TOPMOXEHWS poCTa Ha 3[0pOBOM
KOHe4HocTu. Yepes Ba focTyna ¢ MeamanbHoM U natepanb-
HOW CTOPOH HaknafbiBanacb 8-obpasHas nnacTHa u GUK-
CUpOBanach COOTBETCTBEHHO K 3num3y U MeTadusy KocTu
Mnof, MHOTOYPOBHEBOI PEHTTEHOCKOMMEN.

Mpu aHanu3e 3pheKTMBHOCTM METOAMKM YNpaBNnsieMoro
pocTa ucciefoBanm:

* W3MeHeHWs ANWHbI CErMEHTOB (34,0pOBOro C TOPMO-
JEHMEM POCTa U KOHTpanaTepanbHoro) B Nepuoj, Ha-
onoaenus;

+ CKOPOCTb TOPMOMEHMSA pOCTa ONepuUpOBaHHOro cer-
MEHTa 3[,0p0BON KOHEYHOCTH (MM/Mec) [11];

* COMOCTaB/IEHME CKOPOCTM TOPMOXKEHMS POCTa B 3aBU-
CMMOCTM 0T BO3pacTa (BblpaXKeHHOro B MecAlax) Bbl-
MOJIHEHUS OMepaLmy;

* [OCTUIKEHWE NaHVUPYEMON KOpPPEKLMM HepaBeHCTBaA
LJIMHBI KOHEYHOCTEMN.

[ins oLeHKM pe3ynbTaToB NeYeHUs AaHHas nybnukaums
YUMTbIBAET KpUTEPUM OLeHKM o wkane Gillette [12]. Bonee
AeTanbHbli aHanu3 napamMeTpoB ABWXEHWA U 0ObeKTUB-
HOW OLEHKW MOXOLKW, BKIOYAs KOMMbIOTEPHbIA aHanus,
TpebyeT LUMPOKOro npeacTaBneHUs Martepuana, YTto Bbl-
XOAMT 33 paMKu JaHHOW paboTbl u TpeboBaHui dopmara
cTaThm.

OnepaTvBHOE BMeLUATe/bCTBO BbINOJHANOCH N0 MeToAU-
Ke 3KcTpadu3apHOro BpeMeHHOro 6noKkupoBaHua pocta [13]
C MCNO/b30BAHMEM OTEYECTBEHHBIX TUTAHOBLIX MAACTHH (pas-
pabotumk — 000 «MeTucy, 1. ToMCK).

OtmeTuM, uTo BBMAY 0bpaTMMOCTU Npoueaypbl ynpas-
NIEMOr0 PoOCTa, a TaKXKe LenecoobpasHoCTW BbIMOSHEHMS
€€ COBMECTHO C OpTOMEAMYECKUMU 3NIEMEHTAMU OMepaLuu
Ha BOB/MEYEHHON KOHEYHOCTU (MOA eLMHCTBEHHOM aHecTe-
3uei) U3y4eHWe KOCTHOrO BO3pacTa Ans OnpeneneHus onTu-
ManbHOro MOMeHTa 3nudu3noaesa He NPOBOAMIOCH.
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CTaTUCTUYECKUM aHaNu3

Ins ctatucTmyeckon 06paboTKM [aHHBIX NPUMEHANN
nporpammy AtteStat 12.0.5. KonndecTBeHHbIe xapaKTepucTu-
K1 BbIBOPOYHBIX COBOKYNHOCTEN NpeAcTaBneHbl B Tabnmuax
B BME MeauaHbl C YPOBHEM pacnpefeneHus npoueHTunei
25+75%.

JTnyeckas JKCnepTusa

Ha nposenenve wuccnepnoBavuii 6b10 monyyeHo pas-
peLLeHMe KOMUTeTa No 3Tuke. WccnenosaHus NpoBoaunmnCh
B COOTBETCTBMM C 3TMHYECKUMM CTaHAapTaMu XelbCWHKCKOI
AeKnapauuu BcemupHoil MeAMUMHCKOI accoumaummn «3Tuye-
CKVe MPUHUMMbI NPOBELEHUS HAyYHbIX MEOMULMHCKUX Ucche-
[0BaHWI C y4acTeM YenoBeKa» ¢ nonpaekamu ot 2000 roaa,
«[paBunamMm KnuHuYecKoit npaktuku B Poccuickoit Qepe-
pauuu», yTBepXAEHHbIMM [Mpukasom Munsgpasa PO Ne 266
ot 19.06.2003 ropa. MaumeHTbl WM POAMTENM NALMEHTOB,
YNOJHOMOYEHHbIE COTPYAHWUKM COLMANbHBIX Y4peXAeHuii
NoATBEpPXAanu CcornacMe Ha MPOBefeHUe MCCNefoBaHus
1 nybnukaumio pesynbTaToB 6e3 uLeHTUPUKaLMM IMYHOCTY.

PE3Y/IbTATbI

N3 cepumn 54 naumenToB aetckoro Bo3pacra ¢ [, npo-
onepupoBaHHbIX B nepuog, 2017-2022 rr. ¢ npUMeHeHUeM Me-
TOAa ynpaB/isfieMoro pocTa, y4anoch BblAEUTb 24 naumeHTa,
COOTBETCTBYIOLLMX KPUTEPUAM BRITKOYeHUS. 1o ypoBHIO Hapy-
LWeHNs ABUraTeNbHbIX QyHKLMIA BCe nauveHTbl b Knac-
cMbUUMPOBaHbI Kak cooTBeTCTBYHOLME ypoBHI0 | no GMFCS.

B 8 cnyyasx meTon ynpaensiemoro pocta npUMeHsncs
Ha benpe (rpynna 1), B 15 — Ha 6onbluebepLoBoii KOCTU
(rpynna 2). B ogHoM cnyyae akcTpadu3apHblii anudmsnoges
“cnonb3oBaM KaK Ha beape, TaK W Ha rofieHu, U Ans aHanu-
3a cerMeHTbl bbln OTHECEHBI K COOTBETCTBYIOLLMM TpynnaM.
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B Tabn. 1 npeacraBneHa obuias xapakTepucTuka rpynn.

B tabn. 2 npuBeaeHbl napameTpbl 3QHEKTUBHOCTM ynpaB-
NIEMOr0 POCTa B CPaBHEHMM C BOBNEYEHHOW beipeHHON Ko-
CThI0.

B tabn. 3 npmBeaeHbI NapaMeTphbl AeiCTBUSA YNpaBiseMo-
ro pocTa Ha rofieHu.

Puc. 1 1 2 pawot npeacraBneque o 3aBMCMMOCTH OT BO3-
pacta BbIMOAHEHUS OMepauuK Kak CKOpPOCTM TOPMOXKEHMA
pocTa 340poBoro cerMeHTa (beapa M rofeHu), Tak U [o-
CTUTHYTOW BEMIMYMHBI KOPPEKLIMHU.

OueBMaHO, 4TO MO Mepe YBEIMYEHUS BO3pacTa B MOMEHT
BMeLLaTenbCcTBa (0cobeHHO BO BTOpOIA MooBuHe NybepraTHo-
ro nep1ofa) 3GPeKTUBHOCTb METOLIMKM YNPaBIAEMOro pocTa
cHuaeTcs. OTMETUM, YTO BO BCeX CrlyyasX, KOrAa BENMUYMHa
KOPpeKLMU CoCTaBuNa B uTore MeHee 1 cM, BO3pacT NavmeH-
ToB npesbiwan 144 Mecaua (12 ne).

B uenom, yuntbiBas anuHy cermeHToB 1 6eapa, 1 roneHu,
[OCTUrHyTas KoppeKums bbina BroHe yo0BNeTBOPUTENBHOM.
[lo onepauuv pasHuua B cyMMapHoi aautHe begpa v ronexu
cocTaenana 18 (11+23) MM, a nocne nepuopa KoppeKUumm —
4 (—4,5+5,75) MM. VIHTepecHoO 0TMETUTD, YTO NpU BbINOSHEHWM
anudu3mnoaesa Ao AOCTUMHEHMA Bo3pacTa 11 nieT npucyTcTBy-
eT TEHAEHUMSA TUMNEPKOPPEKLMM YKOPOUEHUSA BOBJIEYEHHOIA
KOHEYHOCTU NpU YYETE pasHULbl B ANMHE cerMeHTa «beppo—
rofieHb» (puc. 3).

KnuHuyeckun npumep

Maument, 11 net n 8 mecaues, ¢ amarHozom «[LMN, ne-
BOCTOPOHHMI reMunapes» NocTynui B HauuoHanbHblA Me-
OMUMHCKWA  UCCNEAOBaTeNIbCKUI  LIEHTP  TpaBMaTonoruu
W OpTONEeaMM C XanobaMu Ha YKOpOUEeHWEe NIEBOW HUMKHEV
KOHEYHOCTW, XPOMOTY W OrpaHUuYeHuUe ABUXKEHUIA B JIEBOM KO-
NIeHHOM M rofieHoCToMNHOM cyctaBax. Ha 0630pHoii TenepeHT-
reHorpamMMe HUMXKHUX KOHEYHOCTEN CTOS B MPSMON MPOEKLIMK

Tabnuua 1. [leMorpaduyecKme XapaKTepucTUKY rpynm, AUTENbHOCTb NMPUMEHEHUA NTaCcTMH YNPaBNISEMOro pocTa
Table 1. Demographic characteristics of groups, duration of use of controlled growth plates

pynna | Bospact MoMeHTa onepauuu, Mec |

Mon (x/m) | DnutenbHocTb anudu3noaesa, Mec

142 (109+156)
144 (107+154,8)

1-1 (6eapo)
2-51 (roneHb)

2/7 18 (17+23)
5 18,5 (12,8+25,5)

Ta6nuua 2. MNapameTpbl AeACTBUS yNpaBnseMoro pocta Ha beape
Table 2. Controlled growth action parameters on the hip

Pasuuua B anuve, MM

A0 onepauuu Ha MOMEHT yaaJieHMA nnactuH

Bennuuna Koppekuum,

M CKopocTb KoppeKuuu, MM/Mec

10,0 (5+14) -5,0 (-15,0+0,0)

20,0 (15+23) 1,17 (0,88+1,23)

Tabnuua 3. MapaMeTpbl JelicTBUA YNpaBIsAeMOro pocTa Ha roleHu
Table 3. Parameters of controlled growth action on the lower leg

PasHuua B AnvHe, MM

[0 onepauuu Ha MOMEHT yaaneHua nnactuH

BenuuuHa Koppekumu,

M CKopocTb Koppekuuu, MM/Mec

10,5 (6+13,3) -1,5 (-5,25+1,25)

16,0 (8+175) 0,67 (0,32+0,85)

D0l https://doi.org/ 10

17816/V10609554



https://doi.org/10.17816/vto609554

OPUMHATTBHBIE MCCIEJOBAHA T.31,N° 1, 2024 BecTHvK Tpasmatonoriv v opToneaui uM. HH. Mpuoposa

CKopocTb TopMOXKeHUsl, MM/Mec BenuunHa Koppekummn, MM
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Puc. 1. 3aBucuMocTb napaMeTpoB 3 HEKTUBHOCTY YNpaBNseEMOoro pocTa Ha Geppe: @ — BO3pacT—CKOPOCTb TOPMOXKEHHS; b — BO3pacT—
BEIMYMHA KOPPEKLIMM.

Fig. 1. Dependence of parameters of the effectiveness of controlled growth on the hip: @ — age—braking speed; b — age—correction value.
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Puc. 2. 3aBucuMocTb napaMeTpoB 3G EKTUBHOCTM ynpaBAsieMoro pocTa Ans 6onbLebepLoBoi KOCTU: @ — BO3pacT—CKOPOCTb TOPMOXKe-
Hus; b — BO3pacT-BENNYNHA KOPPEKLIMN.

Fig. 2. Dependence of the parameters of the efficiency of controlled growth for the tibia: @ — age—braking rate; b — age—correction value.
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Puc. 3. CyMMapHas pa3HuLa B J/MHe CerMeHToB «Gefpo—TosieHb» 3[0pOBOiA U BOBNEYEHHOH KOHEYHOCTM K MOMEHTY yAarneHns NacTuH
yNpaBngeMoro pocTa.

Fig. 3. The total difference in the length of the thigh—tibia segments of the healthy and involved limb at the time of removal of the con-
trolled growth plates.
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Puc. 4. TenepeHTreHorpaMma CTos B MpsSMOi MpoeKuMM: @ —
[0 onepauun, b — nepep, yoaneHneM MeTaaNoKOHCTPYKLMM, CKO-
pocTb KoppeKuum cocTasuna 10 mec.

Fig. 4. Teleroentgenogram standing in a direct projection: @ —
before surgery, b — before removal of the metal structure, the
correction rate was 10 months.

BbINI0 YCTaHOB/IEHO aHaTOMUYECKOE YKOPOUEHWE JIEBO HUK-
Hel KOHeYHOCTM Ha 15 MM (6eapo — 5 MM, roneHb — 10 MM)
(puc. 4a). 3a oaHy onepaLMOHHY0 ceccuio Bbio NpoBeaeHo
BMeLLaTeNbCTBO Ha 00eMX HUXHUX KOHeUHoCTsX. CnpaBa Bbl-
MOJIHEH BPEMEHHBII 3KCTpadm3apHbIv aNMdU3N0ae3 NPOKCK-
ManbHoro otaena npason bonbliebepuoBon Koctn 8-0bpas-
HbIMU NnacTMHamu. CneBa — TEHOTOMUA MOSYCYXOXMIbHOM
MbILLLbI, ANOHEBPOTOMMS M0SyMeMBPaHO3HOM, MKPOHOMHbIX
MbILLL, N0 Strayer, YKOPOUEHWE CyXOXunusi 3agHen 6ofb-
webepLoBoi MbIlLbl 33 CYET eé aybnuposanus. [uncosas
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UMMOBUIU3aLMA NeBOW HUMKHEM KOHEYHOCTM CcOCTaBuna
4 Hepenu. MNaumeHTy NPOBOAMUANC KOHTPObHBIE U3MEPEHMS
Ha TeNlepeHTreHorpaMMe HUXHUX KOHEYHOCTEN B CPOKYU 6
1 10 Mecsaues nocne onepaumu. Ha 10-i Mecsl, ycTaHoBNEHa
OAMHaKOBas [JIMHA KOHeuyHocTel, (puc. 4b), MeTannoKoH-
CTPYKLMM C NPOKCUMAJIbHOTO OTAeNa npaBoi bonbLuebepuio-
BOW KOCTU Bblnu yoaneHbl.

B pononHeHue K acneKTaM pocta CerMeHToB Tabi. 4 paeT
npeactaeneHve 06 06bEMe onepaTUBHOMO BMeLUaTe/bCTBA
Ha BOBJIEYEHHOM CErMeHTe B COBOKYMHOCTM B Ka)AoM rpynne.

Wcxoppl opTonesuyeckux onepauuii Ha BOBMEYEHHOW
KOHEYHOCTM K MOMEHTY 3aBepLUEHMS KOPPEeKLUMM HepaBeH-
CTBa ANMHbI COOTBETCTBOBANM MOCTaB/IEHHBIM 3aja4yaM
y Bcex naumeHToB. CyMMapHO pesynbTaT MHOMOYpOBHEBbIX
BMELLATEeNbCTB OTPAXKEH B YNYYLLEHUN NAPaMETPOB XOALObI.
Mpu aHanuse pe3ynbTaToB leYeHUs B AaHHOW pabote Bbiin
yuTeHbl Ucxofbl no wkane Gillette (tabn. 5).

OtMeTMM, uto bnarofaps NpOBELEHHOMY JIEYEHMIO
ynyyweHue GYHKUMOHANbHBIX BO3MOXHOCTEN OTMEYEHO
y 22 w3 24 naumeHTos (B 91,7% cnydaes).

ObCYXOEHWUE

Lienblo KoppeKLMM HepaBeHCTBA AJIMHBI HUXHUX KOHeY-
HOCTel NP1 CNAaCcTUYECKUX reM1nape3ax ABNSOTCA Npodunak-
TMKa peLmamBa 3KBUHYCHOM YCTaHOBKY cToNbl [8], ynyuLueHne
napaMeTpoB xofk0bl [7, 14], npenoTBpaLLeHre BTOPUYHBIX Ae-
(opMaumii No3BOHOYHMKA [15] M CTOMbI 340p0OBOM KOHEYHOCTH
[6, 7, 16].

Cnocobbl ycTpaHeHUs HepaBEHCTBA AJIMHBI Pa3NnyHbI:
yrpaBnsieMblii PoCT WM YAJIMHEHWE KOHEYHOCTU, U B Ha-
cTosllLlee BPeMS HET OJHO3HAYHbIX PEKOMEHAALM No Bbl-
bopy MeTopa Koppekuuu [6, 7, 15-17]. Tem bonee, uTo Kpyr
paboT Mo KOppeKUMM HepaBEeHCTBA AJIMHbI HUKHUX KOHeuY-
HOCTEW Y HEBPOJIOTUYECKMX MALMEHTOB BECbMa OTPaHWYeH,

Tabnuua 4. 3neMeHTbl (KONMYECTBO) ONEPATUBHOIO BMELLIATENCTBA Ha BOBJIEYEHHOM KOHEYHOCTH
Table 4. Elements (quantity) of surgical intervention on the involved limb

YanuHenue | YonuHenue VIMHeHMe YKopoyeHue TapaHHo- MoaTapaHHblit | fletopcuoHHas PekoHCTpyK-
pynna | apaykTopos | crubatenen AnH m. tibialis | nagbeBUAHbINA ATap P LMA cTonbl
m. triceps - apTpoapes ocTeoToMms
6eapa rofieHun posterior apTpoges no Evans
1-1 3 3 9 1 1 1 - 1
2-1 4 4 15 3 1 - 1 3

Tabnuua 5. OueHKa ABuratesibHbIX BO3MOXHoCTel no wkane Gillette (ykazaHo KONNMYECTBO NALMEHTOB, ABUraTe/bHbIE BO3MOMXHOCTM KO-

TOpbIX COOTBETCTBOBAM ONPeAeNIEHHOMY YPOBHIO)

Table 5. Assessment of motor abilities according to the Gillette scale (the number of patients whose motor abilities corresponded to a

certain level is indicated)

YpoBeHb Gillette

Mepuo
pioA v Vi VI Vil
[lo onepauun 14 4 1
Yepes 2 ropa - 6 13 5

00I: https://doiorg/1017816/VT0609554
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nsyyaemble cepun Hesenmku [6, 15, 18]. U HeBo3MOMHO
CYMTaThb Hay4yHO 0BOCHOBAHHLIM MOAXOLOM 3IKCTPANONALMIO
pesynbTaToB NpUMeHEHNs METOAA YNPaBAAEMOro pocTa y Jiny,
C BPOXAEHHBIMU UMM NMOCTTPAaBMATUYECKUMM YKOPOUYEHUAMH
C nporHo3upyeMbiM pocToM [19, 20] Ha rpynny nauMeHToB,
Y KOTOpbIX PasHWLa B [UTMHE HOT BO3HUKAET Ha (hOHe HEBPO-
noruyeckux 3abonesaHui.

TeM He MeHee ynpaBnseMbld PoCT BLIMMAAMT MPeAno-
UTUTENIbHEE C TOYKM 3peHus MeHbluero obbEMa onepaumm
W UCKIIOYEHNS BO3AENACTBUS AWNADMKCUPYIOLIMX 3/IEMEHTOB
annapara BHeLUHel QUKCcaLMM Ha BOBNEYEHHYI0 KOHEYHOCTD.
M. Corradin u coaBt. [6], NpUMeHsAs ynpaBnsieMblii PocT,
MNPy UCXOAHOM CpefHel pasHuue B AnuHe 3—4 cM pocTur-
M GWHanbHOW pasHuubl 1-2 cM, Npu 3TOM He Habnwpancs
PELMAMB YBEIMYEHWUS HEPABEHCTBA HUMHWUX KOHEYHOCTEV
B CpefHeM nepuone Habnopenus 6—7 net. Koppekums Hepa-
BEHCTBA [A/IMHbI COMPOBOXKAaNach MCYE3HOBEHUEM KOMMEH-
CaTopHbIX Ype3MepHbIX CrbaTenbHbIX YCTaHOBOK B KOJIEHHOM
1 Ta306eapeHHOM cycTaBax U U3BbITOHHOM ThIIbHOW (eKcum
CTOMbI Ha 3[,0POBOM KOHEYHOCTH.

BennumHa ocTaToyHOro HepaBeHCTBA MPM CNACTUHECKOM
reMUNErn OCTAETCA HepeLEHHBIM BOMPOCOM. YuMTbIBas
HWU3KWI CENEKTUBHBIN KOHTPOSb U €NabocTb ThifbHbIX (rieK-
copoB cronbl, M. Corradin 1 coasT. [6] pekoMeHAayloT ocTa-
To4Hoe HepaBeHcTBO 0,5-1,5 cM. C Apyroi cTOpoHbI, faxe
HepaBeHCTBO AMMHbI 1 CM HeraTMBHO BAUSIET HA KMHEMATUKY
Tasa M Mo3BOHOYHMKA Mpu xofkbe [15, 18] n no-npexHeMy
MMeeT MoKa3aHua K KoMneHcaumn [7, 15]. B Hawei cepun
CpeaHss CyMMapHas pasHuua CermMeHToB Oeppa-roneHu
K MOMEHTY yfaneHus NnacTuH cocTaBnsia 4 MM, YTo yKa-
3blBaeT Ha YnpaB/feMOCTb U BO3MOXHOCTb XOPOLUEr0 KOH-
Tpons 3a NPOLECCOM MOLENMPOBaHUS pocTa. TeM He MeHee
OTMETMUM, YTO TeMMbl KOPPEKLMN HEPABEHCTBA AJIMHBI HE JIU-
HeliHbl, U WX 3HaYeHWs Bbllle ANs AeTei B nepuog 4o npeg-
nybepTaTHOrO TO/YKa pocTa.

C 3TOM TOYKM 3pEHMS BbIYMCIIEHHBIE CPeLHECTAaTUCTH-
YecKue TeMMbl KOpPPEKUWM B Halleil cepuu HOCAT opu-
€HTMPOBOYHbLIN XapakTtep (ans begpa — 1,17 MM/Mec,
ona ronein — 0,67 MM/Mec) M He peKoMeHmylTCS
KaK eQMHCTBEHHbIA KPUTEPUI NAAHWPOBAHWUA LAWUTENb-
HOCTU mpoueaypbl ynpasaseMoro pocta. B nutepatype
Mbl HALLW HEMHOTOYUC/IEHHBIE MCTOYHUKM, YKa3blBaloLLMe
Ha cpefHeCTaTUCTUYECKUE TEMMbI KOPPEKLMUM NPU UCMONb-
30BaHuM 3KcTpadu3apHoro anudusmnoaesa [21] co 3Have-
HUAMM TEMNOB KoppeKuun anmHbl 0,55 MM/Mec ons beapa
u 0,54 mm/Mec ons ronenu [22].

YuntbiBas 0bpaTuUMbI xapaKTep 3KCTpaduM3apHoOro
anuduanogesa [11, 12], Bonpoc 06 onpeneneHUn KOCTHO-
ro Bospacta B nepuof, fo npeAnybepTaTHOro cKauka po-
cTa Ans Bblbopa oNTMManbHOrO MOMEHTA PacnofoXeHus
WMMIaHTaTOB He MMeeT pelualollero 3HayeHus. BaxHo
n3bexarb NO3LHEro BLIMOJIHEHUS ONepaLnn TOPMOXEHUS
pocTa, 4Tobbl B NpoLecce 0CTAaTOMHOrO PoCcTa YCneTb KOM-
MeHcMpoBaTh pasHuLy B AuHe. Halwu AaHHble NoKasbIBaloT,
YTO PUCKM HeLOCTATO4HOMN KOPPEKLMM CEpPbE3HO BO3pacTatT

T.31 N2 1, 2024
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nocne Bo3pacTa 12-13 net. 3T0 0THOCUTCA KO BTOpOIA MoJ0-
BWHe NybepTaTHOr0 YCKOPEHWSA poCTa Ha HUKHWUX KOHEYHO-
CTAX, KOrAa YCKOopeHWe NpPoAO0/IbHOr0 pocTa CMEHSETCS ero
3aMepieHueM [23].

CnoxHocreli fobaBnseT u hakT, YTO METOLOMOMMSA WUH-
TeprpeTauuM KOCTHOro Bo3pacTa Y AeTel C OLHOCTOPOH-
HAMW GopMaMK CMacTUYECKOro Mapanuya NpoTMBOPEYMBa:
T. Erickson u coaBr. [24] He onpepnensioT BAMSHUSA CTOPOHBI
reMuUnapesa Ha yCTaHOBMNEHWe KOCTHOMO BO3pacTa Mo peHTre-
HorpaMMaM Kuctu, a J.S. Lee u coaBr. [25] yKasbIBakoT Ha 0T-
CTaBaHWe 3HaYeHW KOCTHOO BO3pacTa Ha CTOpOHe reMuna-
pe3a B CPaBHEHUM C MHTAKTHOW PYKOM.

Kak npaBuno, mokasaHus K onepaTMBHOW KOppeKuuw
BTOPUYHbIX ocnoxHeHuid [LIN Bo3HWKalOT nocne Bo3pacTta
8-10 net [26, 27]. U uMeHHO 3TOT BO3pacT ABNSETCA OMN-
TUMabHBIM [J11 KOPPEKLMM HEepaBeHCTBA ANMHbI 33 CYET
TopMOKeHua pocta [11, 28]. 06beamHeHune 3TMX AByX ane-
MEHTOB BbIMMISAUT NOrUYHBIM U COOTBETCTBYIOLLIMM MPUHLM-
naM MHOrOYpoOBHEBOr0 OLHOBPEMEHHOTO BMeLLATENbCTBA
npu OUM. Haww pesynbTaTbl MOATBEP}KAAOT 000CHOBaAH-
HOCTb TaKOro NOAX0AA, HAaX0AsA NOLTBEPKAEHME B YryuLle-
HWUW JBUraTenbHbIX BO3MOXHOCTEN B Nepuof HabmoaeHus
He MeHee 2 feT.

KoHeuHo, 0HO TONBKO yCTpaHeHWe HepaBeHCTBA AJU-
Hbl KOHEYHOCTEN HE HOCMT PELLAIOLLEro XapaKTepa B Yyu-
LUEHMN KUHEMATUKMN OBUMXEHUA Yy pebEHKA CO CnacTU4eCKoi
reMUneren, 0gHaKo SBNSETCA BaXKHBIM 3M1EMEHTOM, Yyd-
LWAKLWMM NapaMeTpbl ABWMKEHWUI MW XoAbbe co CTOPOHBI
KaK BOBJIEYEHHOW, TaK U 3[0POBOI KOHEYHOCTU. MHCTpyMeH-
TanbHOE UCCNefoBaHME [JaHHOW KOTopTbl AeTel Mo3BOMUT KO-
JINYECTBEHHO OLIEHWUTb U3MEHEHWS! KUHEMATUKU U KUHETUKM
noxoaku. bonbluoe 3HaueHWe UMeET M onpefeneHue Hepa-
BEHCTBA A/IMHbI HA MOMEHT 3aKpbITUA 30H pocTa beapa u ro-
TeHM, YT TaKKe AIBNSAETCA 3a[iaueil NpOJOMKEHNS AaHHOIO
UCCNefoBaHus.

3AKJIO4YEHUE

YunTblBas npeuMyLlecTBa MHOFOYPOBHEBbLIX BMeLLa-
TenscT8 npu [UM, BbinonHeHue ynpaBnseMoro pocra
B paMKax efuHOI onepauun C PeKOHCTPYKTUBHBIMU 3f1e-
MEHTaMW Ha BOBJIEYEHHOW KOHEYHOCTW AIBASETCA Npesno-
YTUTESbHBIM.

KoHTponupyeMbIn 1 06paTUMBIN XapaKTep 3KCTpadu3ap-
HOro BpEMEHHOro 3nudu3noae3a No3BoNSET AOCTMYL TPedy-
€MOI KOppeKLMM 03 BbICOKUX PUCKOB M3DLITOYHOIO TOPMO-
YEeHWa pocTa.

BbinonHeHne onepawum ynpaenseMoro pocra npeanoyTu-
TenbHee B Bo3pacTe He no3gHee 12-13 nert, yuuTbiBas ocTa-
TOYHbIN NOTEHUManN pocTa.

AOMO/IHUTE/IbHO

Brnap asTopoB. Bce aBTOpbI MOATBEPKAAKOT COOTBETCTBYE CBOEMO
aBTOPCTBA MEXyHapo/aHbIM KpuTepunsm ICMJE (Bce aBTOpLI BHECM
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CYLLLECTBEHHbIN BKNTaf B pa3paboTKy KOHLeNUMM, NpoBeAeHue mC-
CNefoBaHUs M MOArOTOBKY CTaTby, MPOYAM M 0800pUIM GrHanbHyIo
BepCuto nepef nybnmKaLmen).

WUcTounuk dmHaHcupoBaHus. ABTOpbI 3asBMAIOT 00 OTCYTCTBUM
BHELUHero (WHaHCWMpOBaHWA NpU MPOBELEHUU UCCNEefO0BaHNA 1
MOAroTOBKE NybAMKALMN.

KoHdpnukT uHTepecoB. ABTOpHI JeKNapupylT OTCYTCTBUME
ABHbIX M NOTEHLMANbHbIX KOHDIMKTOB UHTEPECOB, CBSA3aHHbIX
C NPOBEAEHHLIM UCCNeL0BaHMEM U NybAMKaLMeN HacToALen
cTaTbu.

WndopMupoBaHHoe cornacue Ha ny6nmkauuio. ABTopbl nosy-
UMMM MUCbMEHHOE COrnacue MauueHToB Ha Nybnukaumio Meau-
LIMHCKMX AaHHbIX 1 hoTorpadmn.
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Comparative characteristics of cervical sagittal
balance parameters and atlantoaxial instability
criteria in normal and Down syndrome children

Alexander A. Kuleshov'!, Anton G. Nazarenko', Vladislav A. Sharov',
Marchel S. Vetrile!, Anatoliy V. Ovsyankin?, Elena S. Kuzminova?, Igor N. Lisyansky',
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1 Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia;
2 Federal Center of Traumatology, Orthopedics and Joint Replacement, Smolensk, Russia;
3 Burdenko National Scientific and Practical Center for Neurosurgery, Moscow, Russia

ABSTRACT

BACKGROUND: Sagittal balance of the spine has received considerable development in recent years. However, most studies
focused on the assessment of vertebral—pelvic parameters. The cervical spine has long received insufficient attention from
researchers, but this trend has been changing. The study of cervical sagittal balance in children with Down syndrome is
beneficial in approaching the preconditions of atlantoaxial instability.

AIM: To perform a comparative analysis of cervical sagittal balance parameters and atlantoaxial instability criteria in normal
and Down syndrome children.

MATERIALS AND METHODS: Radiographs of the cervical spine in the neutral position in lateral projection and postural
radiographs of 110 pediatric patients were analyzed retrospectively. The patients were divided into two groups: group 1
(normal), 60 children aged 4-17 years without spinal pathology, and group 2 (Down syndrome), 50 children aged 4-17 years
with Down syndrome. The parameters of cervical sagittal balance (Oc-C2, Oc-C7, C1-C2, C2-C7, C2-C7H, C7S, Th1S, TIA,
NT) and criteria for atlantoaxial instability (Nakamura angle, ADI, SAC-C1, SAC-C1/SAC-C4) were obtained, and data was
statistically analyzed.

RESULTS: Significant differences in the parameters C7S, Th1S, and TIA increased in children with Down syndrome. These
parameters are involved in cervical lordosis; however, no significant differences in cervical lordosis angles were found.
Furthermore, significant differences were noted in the criteria of atlantoaxial instability ADI, SAC-C1, and SAC-C1/SAC-C4
toward their decreasing in children with Down syndrome.

CONCLUSION: In patients with Down syndrome, the indices of cervical lordosis are statistically greater than those in
normal children. Moreover, the parameters of cervical lordosis in patients with Down syndrome do not differ from those
in normal children. Therefore, during flexion, subcompensation of the cervical spine is observed in children with Down
syndrome. Given the statistically smaller indicators ADI, SAC-C1, SAC-C1/SAC-C4, low neck muscle tone, and ligamentous
hypermobility, these abnormalities can be considered as congenital predisposition factors for atlantoaxial instability in
children with Down syndrome.

Keywords: cervical sagittal balance; Down syndrome; cervical spine; atlantoaxial instability; os odontoideum.
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CpaBHMTeNIbHasA XapaKTepuMCTUKa NnapaMeTpoB
LWeiHOro carutTanbHoro 6anaHca u Kputepues
aT/IaHTOaKCUANIbHOW HecTabunbHOCTU Yy AeTeid B HOpMe
U ¢ cuHapomoM [layHa

A.A. Kynewos', A.T. HazapeHko', B.A. LLlapos’, M.C. Betpuna', A.B. OBCAHKUHZ,
E.C. KysbmuHoBaZ, W.H. Niucanckui!, C.H. Makapos', 10.B. CtpyHuna®

! HaumoHasbHbI MeAMUMHCKVIA MCCTIefL0BATESLCKUIA LIEHTp TpaBMatonorvm v optoneann uM. H.H. Mproposa, Mockea, Poceus;
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AHHOTALIUA

06ocHoBaHMe. KoHuenuus carutTanbHoro 6anaHca NO3BOHOYHMKA MOMYYMia 3HAYUTENLHOE Pa3BUTME B NOCNEAHME oAbl
Ho abcostoTHoe 60NbLUMHCTBO paboT NOCBALLEHO OLEHKE NO3BOHOYHO-Ta30BbIX NapaMeTpoB. LLeliHoMy oTaeny No3BOHOYHM-
Ka AnuTenbHoe BpeMs yOensnoch HeloCTaTOuHO BHUMAHUA CO CTOPOHbI UCCNei0BaTesel, OJHAK0 cermyac 31a TeHAEHLMS 13-
MeHsieTcs. 3yyeHne wenHoro caruttanbHoro banaHca y feteit ¢ cuHapoMoM JlayHa MoXeT NoMoyb NpubausuTbes K npea-
MOChIIKaM PasBUTUSA aTNIaHTOAKCUaNbHON HeCTabubHOCTW.

Liens. MpoBectn cpaBHUTENbHBIA aHANM3 MapaMeTpoB LUEHHOr0 caruTTasbHOro banaHca M KpuTepueB aTnaHTOaKCUaNbHOM
HeCTabunbHOCTW y AeTel B HOPME M € CMHAPOMOM [layHa.

Matepuansl u MeTogbl. [poBeAEH PETPOCMEKTUBHBIN aHaNM3 PEHTTEHOrPaMM LLIEMHOMO OTAENA NMO3BOHOYHWKA B HEUTpasb-
HOM NoJioXeHWM B HOKOBOW NPOEKLMM, @ TakKe MoCTypanbHbIX peHTreHorpamm 110 naumeHToB petckoro BospacTa. [laum-
eHTbl pa3aeneHbl Ha age rpynnbl. [pynna 1 (Hopma) — 60 aeten B Bo3pacTe oT 4 1o 17 neT 6e3 naTonoruu No3BOHOYHMKA.
pynna 2 (cuHapom [layHa) — 50 petei B BospacTe oT 4 fo 17 net ¢ cuHapoMoM [layHa. Bbinu paccunTaHbl napameTpbl
LeHoro carutTanbHoro banaHca (Oc-C2, 0c-C7, C1-C2, C2-C7, C2-C7H, C7S, Th1S, TIA, NT) 1 Kputepuu aTnaHTOaKCManbHOIA
HecTabunbHoctn (yron Nakamura, ADI, SAC-C1, SAC-C1/SAC-C4) n npoBefiéH CTaTUCTUYECKUI aHaNWU3 AaHHBIX.
Pe3ynbTatbl. bbinn BbISBEHbI CTATUCTUYECKM 3HAYMMble pasnnums B napameTpax C7S, Th1S, TIA B cTopoHy Ux yBenudeHus
y AeTen ¢ cuHapoMoM [layHa. 3TM napaMeTpbl y4acTByloT B GOpPMUPOBAHWM LLEIIHOTO OPA03a, 04HAKO CTAaTUCTUYECKM 3Ha-
UMMBIX Pa3fiNuUiA B YTNOBLIX NOKa3aTeNsx LUeHHOro NopAo3a BbIABNEHO He bbino. Takke Oblnu 06HapYKEHbI CTaTUCTUYECKM
3HauYMMble pasNNumMs B KPUTEPUSAX aTnlaHToaKcManbHoi HectabunbHoctn ADI, SAC-C1, SAC-C1/SAC-C4 B CTOPOHY MX YMeHb-
LUeHUA y feTel ¢ cuHapoMoM [layHa.

3akntovenue. Y naumeHToB ¢ cuHApoMoM [layHa nokasatenu, GopMupyloLLMe LUEHHbINA NOPLO3, CTaTUCTUYECKM BOfbLLIE, YeM
y neTeil B HopMe. [lpu 3TOM yrnoBble NapameTpbl LLEHOro IOpA03a Y HUX He OT/IMYAIOTCS OT TaKOBbIX Y 3[40POBbIX AeTen,
cnefoBaTeNbHO, MpY QNIEKCHM LWENHBIW OTAEN NMO3BOHOYHWUKA Y AeTeln ¢ cuHapoMoM [layHa HaxoguTcs B CybkoMneHcaumm.
YuutbiBas cTatuctuyecku MeHblume nokasatenu ADI, SAC-C1, SAC-C1/SAC-C4, HU3KMI TOHYC MBILLL, LWEW WU rMnepMobuib-
HOCTb CBA30YHOTO annapaTa, MOXHO CYMTaTb MOJYYEHHbIE OTKNIOHEHUS BPOXAEHHBIMU (haKTOpaMU NpejpacnonoXeHHOCTH
K aTnaHToaKcuanbHoM HecTabunbHoCTH y aeTeit ¢ cuHapomom [layHa.

KnioueBble cfioBa: LWeiHbIA CaruTTanbHbli banaHc; cuiapom [layHa; WweiHblii 0TAeN NO3BOHOYHMKA; aTfiaHTOaKCHabHas
HecTabunbHOCTb; 3yboBMaHAA KOCTb.

Kak uutupoBarts:

Kynewos A.A., Hazaperko A.l",, LLlapos B.A., Betpuna M.C., OscsHkun A.B., Ky3bmunosa E.C., Jiucanckuin U.H., Makapos C.H., CtpyHuHa 10.B. CpaHuTensHas
XapaKTepuCTKa NapameTpoB LLEMHOM0 caruTTanbHoOro banaHca 1 KpUTepyeB aTNaHToaKCUanbHOM HeCTabUABHOCTY Y AeTelt B HOpMe U C cuHApPoMoM [lay-
Ha // BecTHuK TpaBmatonorvm u optoneammn um. H.H. Mproposa. 2024. T. 31, N 1. C. 55-66. DOI: https://doi.org/10.17816/vt0624245

Pykonucb nonyyena: 05.12.2023 Pykonucb opo6peHa: 21.12.2023 Ony6nukoBaHa online: 19.02.2024
&
3KO®BEKTOP Cratba noctynHa no mmuer3vv CC BY-NC-ND 4.0 International

© 3ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/vto624245
https://doi.org/10.17816/vto624245

OPUTHATTBHBIE VICCTIE JOBAHNA

BACKGROUND

The concept of “spinal balance,” formulated by J.
Dubousset [1], formed the basis of the sagittal balance of
the spine, which, in turn, has been significantly developed
in recent years [2]. This concept is confirmed by an ever-
increasing number of scientific papers that describe the
relationship of various spinopelvic parameters with patient
complaints and treatment approaches. However, most of
the authors of these studies focus on the thoracic and
lumbar spine and, accordingly, their relationship with the
pelvis [3].

For a long time, the cervical spine in the concept
of sagittal balance of the spine received insufficient
attention, primarily because of its distance from the pelvis
and significant mobility [3]. Despite this, the number of
publications related in one way or another to cervical
sagittal balance has been steadily growing. Studies have
described the main angular and numerical parameters of
the cervical sagittal balance and conditional norm and
search for a methodology for measuring and assessing
these parameters. However, most studies are based on
measurements performed in adults [4—6]. However, very
few studies have described cervical sagittal balance
in pediatric patients and do not follow a clear unified
methodology.

D.A. Glukhov and A.Yu. Mushkin et al. (2022) contributed
significantly to solving this problem. They performed a
statistical analysis of data obtained when calculating the
main parameters of the cervical sagittal balance in 73 children
without spinal pathology based on the results of postural
radiographs. As a result, they established age norms for the
main indicators of cervical sagittal balance for children, their
sex differences, and differences from the normal parameters
of the adults [3].

Moreover, children with Down syndrome are
predisposed to various disorders of the musculoskeletal
system [7, 8], and its predisposing factors include
hypermobility of the ligamentous apparatus, decreased
bone mineral density, and congenital bone anomalies [9,
10]. Up to a third of such patients have one or another
cervical spine pathology [11]. Our study confirmed this
finding based on the results of a screening examination of
patients with Down syndrome for the presence of cervical
spine pathology [12].

These findings suggest that cervical sagittal balance
parameters in children with Down syndrome may be
statistically different from the normal values in children.
Despite this, no studies have presented the parameters of
cervical sagittal balance in children with Down syndrome,
which motivated us to conduct this study.

This study aimed to conduct a comparative analysis of
the parameters of cervical sagittal balance and criteria for
atlantoaxial instability in healthy children and those with
Down syndrome.

T.31 N2 1, 2024
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MATERIALS AND METHODS
Study design

A multicenter cohort retrospective comparative study was
performed.

Eligibility criteria

Radiographs of the cervical spine in a neutral position
in a lateral view and postural radiographs of 110 pediatric
patients were analyzed. Radiographs taken in an upright
position, with the head in a neutral position, were selected.
The selected radiographs capture the skull base, entire
cervical spine, and upper thoracic spine with the manubrium
of the sternum. The patients were distributed into two
groups.

Group 1 (normal) included 60 patients aged 4-17
years. The average age was 11 (7.0-14.0) years. There
were 26 boys and 34 girls. By age, there were 17 children
aged 4-7, 19 aged 8-11, and 24 aged 12-17 years. This
group included patients who applied for an outpatient
appointment at the Federal Center for Traumatology,
Orthopedics and Endoprosthetics of the Russian Ministry
of Health (Smolensk) with complaints of pain in the back,
cervical spine, or impaired posture. To rule out pathology
of the musculoskeletal system, these patients underwent
postural radiographs.

The inclusion were as follows:

« Age 4-17 years

« Able to maintain independently an upright posture

+ Successful performance of postural radiographs of the
spine

+ Absence of musculoskeletal pathologies according to
the results of postural radiographs of the spine in two
views.

The exclusion criteria were as follows:

« Age <4 years or >17 years

+ Musculoskeletal pathology

+ Any genetic syndrome or congenital disease associated

with connective tissue dysplasia.

Group 2 (Down syndrome) included 50 patients with Down
syndrome aged 417 years. The average age was 9 (7.0-12.0)
years. There were 24 boys and 26 girls. By age, there were
16 children aged 4-7, 18 aged 8-11, and 16 aged 12-17
years. This group included patients with Down syndrome
who underwent a screening examination for the presence
of cervical spine pathologies at the N.N. Priorov National
Medical Research Center of Traumatology and Orthopedics
of the Ministry of Health of Russia (Moscow).

The inclusion criteria were as follows:

+ Genetically confirmed Down syndrome (any of the
forms)

 Age 4-17 years
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« Ability to maintain independently an upright posture

» Successful performance of functional radiographs of
the cervical spine in the lateral view

« Absence of cervical spine pathologies according to
the functional radiographs of the cervical spine in the
lateral view.

The exclusion criteria were as follows:

- Age <4 or >17 years

» Cervical spine pathologies or spinal deformities

+ Presence of genetic syndromes other than Down
syndrome, or nonsyndromic ones.

Assessment of target indicators

Based on X-ray data, the angular parameters of the cervical
sagittal balance, most frequently mentioned in the literature,

Vol 31 (1) 2024
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assessed by the Cobb method (0c—C2, Oc-C7, C1-C2, C2-C7,
C2-C7H, C7S, Th1S, TIA, and NT), were calculated [3, 5]. The
method of calculating these parameters is presented in Fig. 1.

The parameters for atlantoaxial instability assessed in
the sagittal plane (Nakamura angle, ADI, SAC-C1, and SAC-
C1/SAC-C4) were also calculated [13, 14]. The methodology
for calculating the criteria is presented in Fig. 2. Table 1
presents the description of the parameters and criteria.

To avoid errors introduced by the use of various software
tools, all measurements were performed in the licensed
version of the RadiAnt DICOM Viewer program version 2022.1
(64 bit.) (Copyright© 2009-2023, Medixant).

Statistical data analysis

Statistical data analysis was performed using the statistical
programming language and the R environment (version 4.3.1) in

Fig. 2. Methodology for measuring atlantoaxial instability criteria: @ — Nakamura angle, b — SAC-C1, SAC-C1/SAC-C4, ADI.

DAl https://doi.org/10.17816/VT0624245
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Table 1. Cervical sagittal balance parameters and criteria for atlantoaxial instability

Parameter Designation Method of assessment
High cervical angle 0cC2 Angle between the McRae line and the line tangent to the inferior
endplate of C2
. Angle between the McRae line and the line tangent to the inferior
Common cervical angle 0c-C7
endplate of C7
Atlantoaxial angle C1-C2 Angle betwgen a line parallel to the inferior surface of C1 and tangent
to the inferior endplate of C2
Low cervical curvature C2—C7 Angle formed by the intersection of the tangents to the lower endplates
of C2 and C7
Harrison's angle C2—CTH Angle formed by a llne parallel to the posterior surface of C2 and a line
parallel to the posterior surface of C7
C7 slope C7S Angle between the horizontal line and superior endplate of C7
Th1 slope Th1S Angle between the horizontal and superior endplate of Th1
Angle between the line perpendicular to the middle of the superior
Thoracic inlet angle TIA endplate of Th1 and the line connecting this point and the superior
point of the sternum
Neck tilt NT Angle between the vertical line and the line between the apex of the
sternum and the middle of the cranial endplate of Th1
Angle formed by a perpendicular line drawn with respect to the tangent
Nakamura angle Nakamura line of the posterior surface of C2 and the line connecting the central
sections of the anterior and posterior arches of C1
Distance, estimated in millimeters, from the posterior surface of the
Anterior atlantodental interval ADI anterior arch of the C1 vertebra to the anterior surface of the tooth of
the C2 vertebra
Space available for the spinal cord at the Distance, estimated in millimeters, from the anterior surface of the
p P SAC-C1 posterior arch of C1 to the posterior surface of the tooth of the C2

C1 level

vertebra

Coefficient of the ratio of the space
available for the spinal cord at the level
of C1 and C4

SAC-C1/SAC-C4  Coefficient SAC—C1/SAC-Cé: <0.9 indicates spinal cord compression

the IDE RStudio (version 2023.09.0). The Shapiro-Wilk test was
used to assess the compliance of the sample with a normal
distribution. Statistical hypotheses about the differences in the
distribution of quantitative variables in the independent samples
were tested using the Mann-Whitney method and Pearson’s
chi-squared test. Correlation between quantitative values was
assessed using the Spearman correlation coefficient. The null
hypothesis in statistical tests was rejected at a significance
level of p <0.05.

Ethical considerations

All procedures performed in the study involving human
participants followed the standards of the local ethics
committee, meeting No. 7 of August 5, 2021, and the
1964 Declaration of Helsinki and its later amendments
or comparable ethical standards. All patients (or their
representatives) provided informed consent.

RESULTS

The age distribution, assessed using the Shapiro—Wilk
test, did not correspond to normal (Fig. 3). No statistical

DAl https://doi.org/10.17816/VT0624245

differences were found between groups by sex (Pearson test,
p=0.766) and age (Mann—Whitney test, p=0.333).

In group 1 (normal, n=60), values for the parameters of
cervical sagittal balance and criteria for atlantoaxial instability
were calculated. The obtained parameters were taken as the
conditional norm for children.

For group 2 (Down syndrome, n=50), the values of similar
parameters and criteria were calculated.

Statistical hypotheses about the differences in the
distribution of quantitative variables in independent samples
were tested using the nonparametric Mann—Whitney test. As
a result, statistically significant differences were obtained in
the parameters characterizing the relationship of the cervical
spine and chest, namely, inclination of the C7 vertebra (C7S),
inclination of the Th1 vertebra (Th1S), and thoracic inlet angle
(TIA), toward their increase in patients with Down syndrome
(Fig. 4). Statistically significant differences were also obtained
in the criteria for atlantoaxial instability, namely, anterior
atlantodental interval (ADI), value of the space available for
the spinal cord at the level of the C1 vertebra (SAC-C1), ratio
of SAC at the level of the C1 and Cé4 vertebrae (SAC-C1/SAC-
C4), toward their decrease in patients with Down syndrome
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IZl Shapiro-Wilk Test

2

2 4 6 8 10 12 14 16 18
= p-value = 1-p-value = Statistic

P-value = 0,01249 W=10,948
IZl Shapiro-Wilk Test

15

2 4 6 8 10 12 14 16 18
= p-value ——1-p-value = Statistic

P-value = 0,0006545 W =0904

Fig. 3. Evaluation of normality of age distribution in the groups using with Shapiro—-Wilk test: @ — group 1 (normal), b — group 2 (Down
syndrome).

(Fig. 5). No statistically significant differences were found The statistical relationship between all studied criteria in
between other parameters and criteria. Table 2 presents data  groups (normal) and 2 (Down syndrome) was assessed using
obtained using median and quartiles. Spearman’s rank correlation coefficient (Fig. 6).
Mann-Whitney U test Mann-Whitney U test
p-value = 0,006 p-value = 0,026
80-
60-
60-
= 40- = ‘
5 sl Z40
315} = (35,5 |
25,1 - 293 |
2- 2- ’
Norm Down si{ndrome v Norm Down si(ndrome
N =60 N =50 lz, N =60 N =50
Mann-Whitney U test
p-value = 0,038
150-
125-
:'z 100 ‘
) =S 837
5| 776 |

’ Fig. 4. Graphs of statistically significant differences in cervical
sagittal balance parameters between groups presented using the
Mann-Whitney test: a — C7 tilt (C7S), b — Th1 tilt (Th1S), c —

Norm Down sf/ndrome L
N- 60 N-50 thoracic inlet angle (TIA).
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Mann-Whitney U test
p-value < 0,001

ADI

- 2,145

2. ALl

1-

Nor‘m Down sy;\drome
N=60 N=50

Mann-Whitney U test
p-value = 0,018

1 1,235

2 BAE

SAC-C1/SAC-C4

Norm Down syndrome
N =460 N =50

Statistically significant correlations were found in both
groups (p <0.05). A very high positive correlation was
obtained between the parameters of the inclination of the
C7 vertebra (C7S) and the Th1 vertebra (Th1S), which was
due to the adjacent position of the vertebrae. A high positive
correlation was noted between the parameters C2-C7H

T.31 N2 1, 2024
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Mann-Whitney U test
p-value < 0,001

{ 15,95 |

SAC-C1

Norm Down syllndrome
N =60 N=50

Fig. 5. Graphs of statistically significant differences in atlantoaxial
instability criteria presented using the Mann-Whitney test: ¢ —
anterior atlantodental interval (ADI), b — space available for cord
at C1 level (SAC-C1), c — coefficient of ratio of space available for
cord at C1 level and C4 level (SAC-C1/SAC-C4).

and C2-C7 because both values describe cervical lordosis.
A similar correlation was noted between TIA and C7S, and
TIA and Th1S, and this trend indicates the high association
between the relatively biomechanically stable structures
that combine the spine and chest. In addition, a high positive
relationship was noted between the Nakamura angle and the

Table 2. Comparison of cervical sagittal balance parameters and atlantoaxial instability criteria between groups (data are presented using

medians and quartiles)

Parameter Group 1 (Norm) Group 2 (Down syndrome) p
0c-C2, ° 22.80 [18.10, 29.33] 24.55 [19.45, 31.70] 0.305
0c-C7, ° 34.00 (2775, 44.32] 34.40 [26.10, 50.05] 0.625
c1-C2,° 24.50 [20.55, 31.15] 22.40 [18.05, 30.68] 0.318
c2-c7,° 9.65 [5.58, 20.17] 10.70 [3.77, 20.42] 0.845
C2-C7H, ° 17.70 [11.17, 32.48] 15.20 [5.90, 29.70] 0.221
s, ° 25.10 [18.00, 32.05] 31.50 [24.82, 39.25] 0.006
Th1s, © 29.30 [24.98, 36.52] 35.50 [28.08, 45.88] 0.027
TIA, ° 71.60 [67.18, 85.30] 83.70 [72.53, 95.20] 0.038
NT, ° 4720 [42.10, 51.93] 48.95 [41.65, 55.75] 0.492
Nakamura, ° 14.05 [8.92, 16.97] 11.25 [7.53, 15.20] 0.079
ADI, mm 2.88 [2.55, 3.21] 2.1411.90, 2.75] <0.001
SAC-C1, mm 21.00 [19.78, 22.13] 15.95 [14.25, 17.82] <0.001
SAC-C1/SAC-C4 1.23 [1.17,1.30] 1.19 [1.09, 1.28] 0.019
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ficient: @ — group 1 (normal), b — group 2 (Down syndrome).

C1-C2 angle because both parameters reflect the anatomical
relationships between the C1 and C2 vertebrae. A statistically
significant noticeable positive correlation was determined
between the inclination angles of the C7 and Th1 vertebrae
(C7S and Th1S) and parameters reflecting the magnitude
of cervical lordosis (Oc—-C7, C2-C7, and C2-C7H). Based on
the totality of the correlation dependencies identified, the
parameters characterizing the relationship of the spine and
chest (C7S, Th1S, and TIA) indicate the formation of cervical
lordosis, which has also been confirmed by other related
studies [15, 16].

Although the described correlations are typical for both
normal children and those with Down syndrome, group 2 had
lower correlation coefficients. This finding can be interpreted

as a smaller segmental relationship between the anatomical
structures of the cervical spine and the chest in children with
Down syndrome. This is probably due to the greater mobility
of the ligamentous apparatus and the reduced tone of the
neck muscles, which is a characteristic of these patients
(Table 3).

DISCUSSION

The constantly increasing number of studies assessing
sagittal balance parameters in children indicated a significant
increase in interest among researchers in the problem.

J.C. Le Huec et al. made the greatest contribution to
the description of the methodology for calculating the

Table 3. Comparison of Spearman’s rank correlation coefficient values between parameters with the strongest statistical relationship

(p <0.05)
Parameter Spearman's rank correlation coefficient
Group 1 (Norm) Group 2 (Down syndrome)

C7S and Th1S 0.91 0.85
C2-C7H and C2-C7 0.87 0.95
TIA and C7S 0.71 0.63
TIA and Th1S 0.70 0.71
Nakamura and C1-C2 0.71 0.72
C7S and Oc-C7 0.63 0.69
C7S and C2-C7 0.68 0.66
C7S and C2-C7H 0.73 0.60
Th1S and Oc-C7 0.61 0.55
Th1S and C2-C7 0.64 0.62
Th1S and C2-C7H 0.69 0.56
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parameters of global sagittal balance. Over a long period
of paying special attention to the parameters of spinopelvic
relationships, this group of authors has accumulated vast
experience in assessing and searching for normal values
of sagittal parameters for various groups of patients. In
2015, they addressed the problem of finding a method for
calculating and assessing the parameters of cervical sagittal
balance. They described reference parameters for analyzing
the sagittal balance of the cervical spine in asymptomatic
volunteers [6]. This work became the basis for many
subsequent studies on cervical sagittal balance.

In 2020, Iranian authors published a prospective study
to search for the relationship between the magnitude of
cervical lordosis and the parameters of segmental and global
sagittal balance. A study of the radiographs of 420 adult
patients revealed a relationship between cervical sagittal
balance and spinopelvic parameters [5]. This study assessed
the parameters of both healthy volunteers and patients
with various spinal pathologies accompanied by sagittal
imbalance.

S.H. Lee et al. examined the relationships between the
parameters of the cervical sagittal balance and concluded that
the TIA parameter is constant for each patient, representing
a constant similar to the Pl parameter in the lumbar spine.
Subsequently, they proved that the parameters C7S, Th1S,
and TIA varied slighlty during flexion and extension. A study
also confirmed the high significance of these parameters in
the development of cervical lordosis [15]. In their study of
the normal values of cervical sagittal balance parameters
in children, D.A. Glukhov and A.Yu. Mushkin et al. (2022)
concluded that these correlations were also valid for pediatric
patients, although most parameters of cervical sagittal
balance differed from those in adult patients [3].

In our opinion, children with Down syndrome must be
included whenevaluating cervical sagittal balance in children.
This is a rather well-studied group of patients, both from
the point of view of orthopedic pathology in general and
atlantoaxial instability in particular. Patients with Down
syndrome experience various musculoskeletal disorders.
Pathological conditions associated with the cervical spine can
have the greatest effect on the quality of life of these patients
[7, 12]. Transligamentous and transdental dislocations caused
by the presence of the odontoid bone of the C2 vertebra are
most common in these children compared with nonsyndromic
children and can lead to severe neurological deficits [11, 17,
18].

Generally, this type of dislocation is accompanied by a
decrease in local lordosis at the C1-C2 level (high cervical
angle and Nakamura angle) [13, 14]. Further displacement
leads to a decrease in the reserve space for the spinal cord
in the upper cervical spine with subsequent compression.

In this study, the parameters characterizing the
relationship between the cervical spine and the chest (C7S,
Th1S, and TIA) are statistically greater in children with Down
syndrome. These same parameters, being a constant for
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each child, determine the degree of cervical lordosis. Based
on the formulas and ratios presented by various researchers,
the magnitude of cervical lordosis in children with Down
syndrome should also be significantly greater; however, this
trend could not be confirmed in this study. This finding can
be due to the greater mobility of the ligamentous apparatus
in children with Down syndrome and weakness of the neck
muscles as described previously [9, 10]. In our opinion, this
can be interpreted as more pronounced intersegmental
mobility.

Moreover, the identified statistical differences in the
coefficients of SAC and anterior atlantodental interval (SAC-C1,
SAC-C1/SAC-C4, and ADI) downward in children with Down
syndrome were interpreted as an anatomically determined
predisposition to a more pronounced neurological deficit with
anteroposterior dislocations. Consequently, pediatric patients,
being predisposed to hypermobility in the atlantoaxial and
subaxial parts of the spine, are also at risk of earlier and
more pronounced development of myelopathy, which can
often be noted in practice, for example, in patients with the
odontoid bone of the C2 vertebra.

CONCLUSION

Compared with healthy children, patients with Down syn-
drome have statistically higher values of cervical lordosis
parameters. These parameters, which are constant, can be
described as one of the anatomical manifestations of this
syndrome. Moreover, the angular characteristics of cervical
lordosis do not differ from those in healthy children. During
flexion, the cervical spine in children with Down syndrome
is in subcompensation because smoothing of the cervical
lordosis, up to its transition to kyphosis, is a compensatory
mechanism for this type of movement. Considering the statis-
tically smaller SAC in the cervical region, lower ADI, low tone
of the neck muscles, and hypermobility of the ligamentous
apparatus, the resulting deviations can be considered con-
genital factors predisposing children with Down syndrome
to atlantoaxial instability. Determining the parameters of
cervical sagittal balance in various patients requires further
study to identify the applied significance of this concept both
in surgical treatment and prevention of various pathological
conditions.
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Success predictors of decompressive surgical
treatment for lumbar degenerative spinal canal
stenosis

Aleksandr V. Krutko, Anton G. Nazarenko, Gleb E. Balychev, Evgenii S. Baykov,
Olga N. Leonova

Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Decompressive surgical treatment for degenerative lumbar stenosis significantly improves patient clinical
status. However, in some cases, patients are not satisfied with the outcomes. Various studies have examined clinical and
morphological factors to improve the results of surgical interventions.

AIM: To identify clinical and morphological predictors of the success of decompressive surgical interventions for lumbar
degenerative stenosis.

MATERIALS AND METHODS: This retrospective study included 61 patients who underwent surgery for mono- and postsegmental
lumbar degenerative stenosis. Clinical and demographic data and the stage of degenerative changes in the functional spinal unit
and sagittal balance of the spine were assessed. The success of surgical treatment was defined as simultaneous compliance
with three criteria after 6—18 months: achievement of MCID for 0DI (>12%), recalibration of the spinal canal at the level of
intervention according to MRI data (Schizas regression to >1 stage), and improvement of the patient’s subjective feeling (4-5 on
the Likert scale). Logistic regression analysis was used to identify predictors of treatment outcome.

RESULTS: A significant decrease in the intensity of pain syndrome (VAS in back and leg) and an improvement in the quality of
life (ODI) after surgery (p <0.001) were found in all patients. In 73.8% of cases, the MCID threshold exceeded for ODI, whereas
in 75.41%, patients were satisfied with surgical treatment. The success rate of surgical intervention was 65.57%. In one-
factor regression analysis of clinical, demographic, and morphological parameters, the only independent predictor of surgical
treatment was neuropathic pain before surgery according to the DN4 questionnaire (OR=1.52; p=0.011).

CONCLUSION: Decompressive surgical treatment for degenerative lumbar stenosis is an effective treatment method,
regardless of the extent and degree of degenerative changes in the spinal-motor segments and concomitant degenerative
pathology, including disruption of sagittal balance. The predicting factor of the success of decompressive intervention is the
severity of preoperative neuropathic pain.

Keywords: degenerative stenosis; lumbar spine; decompressive surgery; neuropathic pain syndrome.
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"peAMKTOPbI ycnexa AeKOMINpeCCUBHbLIX
XUPYpruyecKkux sMeLlaTenbCcTB
npu pereHeparuBHoM NOACHUYHOM CTEHO3e€

A.B. Kpytbko, A.l'. HazapeHkKo, I'.E. banblues, E.C. baitkos, 0.H. JleoHoBa

HaumoHanbHbIM MeaWUMHCKWIA UCCeoBaTeNbCKUIA LIEHTP TpaBMatosiorum u optonegun uM. H.H. MpuopoBa, Mocksa, Poccus

AHHOTALIMA

O6ocHoBaHMe. [leKOMMpeccuBHbIE XMPYPruYeckue BMeLLaTenbCTBa NpU ereHepaTBHOM MOSICHUYHOM CTEHO3e 3HauuMMo
YNYYLIAKT KIIMHAYECKUIA cTaTyc naumeHToB. OgHaKo B psfe CydaeB NocniefHue He yOO0BNeTBOPEeHbl UCXOAO0M NieyeHus. B Ha-
cToslLiee BpeMs B IUTepaType BeAETCA MOUCK MOAUGULMPYEMBIX KIIMHUKO-MOPHONOrMYeckux GaKTopoB, C MOMOLLbK KOTO-
PbIX BO3MOXHO YNYYLIMTb Pe3yNbTaThl XMPYPriyecKMX BMeLLATeNbCTB.

Lienb. BbisBUTb KNMHUYECKME M MOPDONOTMYECKME NPELUKTOPbI YCMeXa JeKOMMNPECCUBHBIX XUPYPrUYECKUX BMELLATENbCTB
Yy NaUMEHTOB C AereHepaTMBHBIM NOSICHUYHBIM CTEHO30M.

Matepuanel u Metoabl. [poBeaéH aHamM3 AaHHbIX 61 ucTopum 6one3Hu NauMeHToB, ONEpPMPOBaHHLIX N0 MOBOAY MOHO-
M NONMCErMEHTApHOr0 AereHepaTMBHOTO MOSCHWYHOrO CTeHo3a. BbinonHeHa oOLEHKa KNMHMKO-AeMorpadmueckux haH-
HbIX, @ TaKKe CTEreHM, XapaKTepa WU NPOTSIKEHHOCTU [ereHepaTUBHBIX U3MEHEHMIA NO3BOHOYHO-[BUraTeNbHbIX CErMEHTOB
W caruTTanbHoro 6anaHca no3BoHOYHMKA. oA yCNexoM XMpypruyeckoro NeYeHUs NOHUManu OfHOBPEMEHHOe cobnofeHne
yepes 6—18 MecaLeB TPEX KpuTepues: 1) AOCTUHKEHWUS MUHUMASBHOM KIIMHWMYECKM 3HauMMon pasHuLbl MCID ans uHiaekca Oc-
BecTpu 0DI (=12%); 2) pekanubpaLummn NO3BOHOYHOTO KaHasa Ha YpoBHe BMeLLATeNIbCTBa MO AaHHbIM MarHUTHO-Pe30HaHCHOM
ToMorpagmu (perpecc Schizas Ha =1 cTaguio); 3) yny4wweHus cyObeKTUBHOTO OLLYLLEHMA NaumeHTa (4-5 no wkane Jlukepta).
[ins BbISIBNEHMS NPEAMKTOPOB UCX0[A JIEYEHUS UCMOJIb30BaNach JIOrMCTUYECKas perpeccus.

Pe3ynbTtathl. Bce naumeHTbl 0TMETUM 3HAUMMOE YMEHbLLEHWE MHTEHCMBHOCTU 60M1eBOro cuHApOMa (BU3yanbHO-aHamoroBas
WwKana bonu, cnuHa U Hora) U ynydileHne Kadectsa xw3Hu (ODI) nocne onepaumu (p <0,001). B 73,8% cnyyaes oTMeyeHO
npeofonenue noporosoro 3Hadenus MCID gnsa ODI; B 75,41% naumeHTbl ObinK yA0BNETBOPEHBI OMEPATUBHBLIM JIEYEHUEM.
Ycnex xvpypruyeckoro BMeLuaTesbCTBa bbi AOCTUTHYT B 65,57%. Mpu 0gHOGMAKTOPHOM perpeccMoHHOM aHanu3e KIUHW-
Ko-AeMorpaduyeckux 1 Mopdonornyecknx napamMeTpoB eMHCTBEHHBIM HE3ABUCUMBIM NPEAVKTOPOM YyCrexa onepaTuBHOMO
neyeHus Obin HerMponaTyeckuii boneBoi CUHAPOM Nepes onepauuen no faHHLIM onpocHuka DN4 (OR=1,52, p=0,011).
3aksioueHmne. [JeKOMNpPeCCUBHbIE XUPYPrUYECKME BMELLATENbCTBA NpU AereHepaTMBHOM MOSAICHUYHOM CTEHO3e ABMAKTCA
3G (EKTUBHBIM METOAOM JIEYEHUS BHE 3aBUCUMOCTU OT MPOTSIKEHHOCTU U CTEMEHW [lereHepaTUBHbIX M3MEHEHUI NO3BOHOY-
HO-[BUraTeslbHbIX CETMEHTOB, COMYTCTBYIOLLEN [EreHepaTUBHOW MaTosiorku, B TOM YUCNE C HapyLUEHWEM CaruTTaibHOro
banaHca. [peAMKTOPOM ycrexa AEeKOMMPECCMBHOMO BMeLLATENbCTBA SBASIETCA CTENeHb BbIPaXeEHHOCTU A00MNepaLMoHHOro
HeliponaTuyeckoro 601eBoro cMHApoOMa.

KnioueBble cnoBa: ﬂeFEHepaTMBHbIVI CTEHO3; MOACHWYHBbIA 0TAEe1 N03BOHOYHUKA; AEKOMNPEeCCMBHOE XUpyprun4yeckoe sMe-
LIaTeNIbCTBO; HEMponaTUYecKuii 601eBON CUHLPOM.

Kak uutnpoBartb:
KpyTsko A.B., HasapeHko AT, banbiues I".E., baikos E.C., JleoHosa O.H. [peavKTopel yenexa LeKOMMPECCHBHBIX XMPYPriYECKMX BMELLIATENLCTB MpU AereHepa-
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BACKGROUND

Degenerative lumbar stenosis, despite its widespread
occurrence in the population, has different degrees, forms,
and mechanisms of development, which present in a variety
of clinical manifestations. Intense pain syndrome, neurogenic
intermittent claudication, and peripheral paresis, often detected
in patients with spinal stenosis, worsen significantly the quality
of life and functional capabilities of patients [1]. Although
various modern conservative methods are available, surgical
treatment techniques are more effective and predictable [2, 3].
The standardized approach to treatment is currently replaced
by a more personalized one, with a tendency toward less
traumatic techniques, less use of immobilizing structures [4,
5], and relatively higher safety, with predictable outcomes [3, 4].

Spinal stenosis affects several spinal motion segments,
the patient's condition, and their function [1, 6]. To
improve the clinical condition, neural structures must be
decompressed. The decompression volume is assessed by
magnetic resonance imaging (MRI) based on a decrease in
the severity of stenosis according to the Schizas classification
[7]. Moreover, competing conditions, such as degenerative
scoliosis and spondylolisthesis, can independently affect
the condition of patients by reducing the success rates of
interventions, discouraging the technique.

The regression of the Oswestry disability index (ODI) is
the main feature in assessing the improvement of functional
indicators of patients with degenerative spinal diseases. To
determine whether improvement is achieve after surgery or
not, the minimum clinically important difference (MCID) is used.

In some cases, despite achieving the ODI threshold,
patients remain dissatisfied with the surgical outcomes.
The reasons may be the persistence and occurrence of
postoperative neuropathic pain syndrome, high levels of
anxiety and depression, which can decrease the quality of life
of the patients, and sagittal balance disorders that cannot be
eliminated because of the unsatisfactory quality of bone tissue.

Thus, studying the treatment outcomes by identifying
success predictors and patient satisfaction is the key to
achieving optimal treatment and diagnostic algorithms.

This study aimed to identify clinical and morphological
predictors of the success of lumbar decompression surgery
in patients with degenerative lumbar stenosis.

MATERIALS AND METHODS

Study design

This retrospective cohort study considered the STROBE
recommendations.

Compliance criteria

The inclusion criteria were as follows:

« Primary surgical intervention involving microsurgical
decompression of neural structures without using
stabilizing structures
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+ Preoperative MRI, computed tomography, postural
radiography of the spine, and postoperative MRI (not
earlier than 1 month and up to 12 months)

+ Central spinal canal stenosis in the lumbar spine

« 0Dl quality of life scales, Likert scale, DN4 neuropathic
pain syndrome scale, and pain intensity scale (visual
analog scale [VAS]) completed before and after surgery
(up to 18 months).

The non-inclusion criteria were as follows:

+ Repeated decompressive or decompressive-stabilizing
interventions on the spine

« Clinically significant foraminal, unilateral lateral spinal
canal stenosis

+ Nondegenerative lesions of the spine

+ Inability to undergo clinical assessment and completion
of clinical questionnaires at follow-up

The exclusion criteria were as follows:

+ Refusal to participate in the clinical study (three
clinical cases)

« Concomitant pathology in the acute stage, significantly
affecting the general clinical condition of the patient
(one clinical case)

Study conditions

data from adult patients who underwent surgery for
degenerative spinal lesions between May 2021 and December
2022 were analyzed. Surgical treatment was indicated for
vertebrogenic compression syndrome (radicular or neurogenic
intermittent claudication) in combination with or without
neurological deficit resistant to conservative therapy for at
least 3 months. The morphological risk factors of the clinical
manifestations include mono- or polysegmental degenerative
lumbar stenosis with or without other degenerative lumbar
pathologies (spondylolisthesis, scoliosis, and sagittal
imbalance). All patients who had sagittal balance disorders
had a marked decrease in bone tissue density based on the
results of computed tomography at the level of interest in
Hounsfield units (HU<110), which was a contraindication for
corrective surgical interventions with implantation of metal
structures.

Study duration

the study design included two visits: (1) before and (2)
after surgery (from month 6 to month 18).

Description of the medical intervention

surgical treatment was performed in accordance with the
principles of clinical and morphological correspondence and
minimal sufficiency. Microsurgical bilateral decompression of
neural structures was performed from a unilateral approach at
clinically significant levels using the “over-the-top” technique
proposed by Mayer et al. [8]. From a unilateral approach,
interlaminectomy was performed on the most clinically
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significant side with medial facetectomy, ligamentum flavum
resection, and ipsi- and contralateral decompression of neural
structures at the involved levels. Sufficient decompression
was considered the simultaneous achievement of certain
criteria, namely, absence of compression from the bone and
other dense formations with possible free displacement of
neural structures, distinct pulsation, and nonconstriction of
the dural sac.

Clinical and demographic data included sex, age, body
mass index (kg/m2), ODI, DN4 neuropathic pain scale, and
numerical back and lower limb pain-rating scale scores.

Main study outcome

to assess the success of surgical treatment, simultaneous
compliance with three criteria was used: (1) achievement of
MCID for ODI at the follow-up examination, (2) recalibration
of the spinal canal at the intervention level according to
MRI data of the lumbar spine, and (3) improvement of the
patient's subjective sensation (on the Likert scale). For the
0ODI scale, the outcome was considered successful if the
score decreased after 1 year (MCID by >12%) [9-11]. Because
the “spinal canal recalibration” category was achieved in
all patients (100%), the identification of treatment success
predictors was based on the achievement of MCID according
to ODI and patient satisfaction.

Additional research outcomes

Subgroup analysis

Patients were distributed to binary groups according
to the achievement of MCID based on ODI regression (>12)
and satisfaction (4-5 and 1-3 points). Surgical success
was assessed based on a combination of achieving MCID
according to ODI and satisfaction with surgical treatment.

Methods for recording outcomes

Lumbar MRI was performed to assess the stage of
intervertebral disc degeneration according to the Pfirrmann
classification, Modic-type changes (MC), endplate defects
(total endplate score [TEPS]), and spinal canal stenosis
according to the Schizas classification before and after
surgery [12-15]. Progression of the spinal canal stenosis to
the symptomatic level was considered significant when the
degree of stenosis decreased by at least 1 grade according
to the Schizas classification. The study included patients with
types C and D according to the above classification. Patient
satisfaction was assessed using a Likert scale; patients
with scores of 4 (“a little better than before surgery”) and
5 (“much better than before surgery”) were considered
satisfied with the treatment outcomes, whereas those with
scores of 1 (“much worse than before surgery”), 2 (“a little
worse than before surgery”), or 3 (“condition unchanged”)
were considered dissatisfied with the outcomes. Using
spinal postural radiography, the Roussouly type and sagittal
balance parameters (pelvic incidence [PI], pelvic tilt [PT],
sacral slope [SS], segmental angles LL [L1-S1] at each
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lumbar level, low LL (L4-S1), sagittal vertical axis [SVAI,
sacrum-—bicoxofemoral distance, Barrey index, and PI-LL)
were assessed. Global imbalance was assessed using the
Barrey index. If the score was <1, balance was considered not
impaired, and if the score was =1, balance was considered
impaired.

Ethical considerations

the study was approved by the local ethics committee
of the N.N. Priorov National Medical Research Center
of Traumatology and Orthopedics (Meeting No. 1/23 of
05/05/2023).

Statistical analysis

Sample size calculation
The sample size was not precalculated, and all patients
meeting the inclusion criteria were selected.

Statistical data analysis

For guantitative variables, mean values, mean-square
deviations, medians, quartiles, minimum and maximum
values, and number of valid observations are presented as
descriptive statistics. For categorical variables, frequencies
and percentages relative to the number of valid observations
are given. Pre- and postoperative scores were compared
using paired t-tests, as well as the nonparametric Wilcoxon
matched-samples test as a supporting analysis, showing
consistent results. Groups formed according to predefined
criteria, namely, ODI achievement, satisfaction, treatment
success (a combination of spinal canal recalibration, clinical
success, and satisfaction), were compared using analysis of
variance (as well as the Mann-Whitney test as a supporting
analysis, with consistent results) for quantitative attributes
and the Pearson chi-square test for categorical attributes.
Logistic regression models were also created for binary
indicators, namely, ODI achievement, satisfaction, and
treatment success.

RESULTS

Study participants

From May 2021 to December 2022, in Department 12
of the N.N. Priorov National Medical Research Center of
Traumatology and Orthopedics, 98 decompressive surgeries
were performed on patients with clinical signs of degenerative
lumbar spinal stenosis. In total, 61 (62.24%) patients met the
inclusion criteria for the study.

The median age of the patients was 67.0 [61.0; 71.0] years.
Most patients were female (43/61, 70.49%), were overweight,
and had grade I-II obesity (29.697 [25.6; 33.1]). In addition,
42.62% (35/61) of the patients had clinical signs of neurogenic
intermittent claudication, and 36.1% (22/61) had compression-
ischemic radiculopathy. In 18/61 (29.51%) patients, grade D
spinal canal stenosis according to the Schizas classification
was detected preoperatively at any level, and the remaining
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70.49% had grade C spinal canal stenosis before surgery. The
most common types were Roussouly types Il and IV ( 83.6%).
Sagittal profile abnormalities (Barrey index =1) were detected
in 19/61 (31.15%) patients.

Regarding the prevalence of intervertebral disc
degeneration, Pfirrmann stage IV was detected most often
at all lumbar spine levels (180/305, 59.02%). At all lumbar
spine levels, in MC 0 and 2 changes were identified in
comparable proportions (259/610 and 333/610 [42.46 and
54.59%]), respectively, whereas MC 1 and 3 were quite
rare (13/610 and 5/610 [2.13% and 0.82%], respectively).
Endplate defects (TEPS) were distributed evenly with a
tendency toward moderate and significant changes, that
is, grade 3 in 159/610 (26.07%) measurements, grade 4 in
180/610 (29.51%), grade 5 in 164/610 (26.86%), and grade 6
in 107/610 (17.54%).

Main study results

after surgical treatment with the implementation of
all three intraoperative components to ensure sufficient
decompression in the postoperative period, lumbar MRI
revealed recalibration of the spinal canal at the intervention
level. In 62.29% (38/61) of cases, the degree of stenosis
decreased by one grade, that is, from grade C to B in 47.54%
(29/61) of cases and from grade D in C in 6.56% (4/61) of
cases. In 37.70% (23/61) of the patients, the degree of stenosis
decreased by two or more grades, that is, from grade C to
A'in 14.75% (9/61), from grade D to B in 19.67% (12/61), and
from grade D to A in 3.28% (2/61).

All patients included in the study noted a significant
decrease in pain intensity and improvement in the quality of
life after surgery, with back pain VAS score of 8.0 [5.0; 10.0]
versus 4.0 [2.0; 6.0] points (p <0.001), leg pain VAS score of
7.0 [8.0; 4.0] versus 3.0 [2.0; 6.0] points (p <0.001), and ODI of
55.00 [42.22; 62.22] versus 28.00 [11.11; 42.22] (p <0.001). The
intensity of neuropathic pain also significantly regressed, that
is, DN4 5.0 [3.0; 6.0] versus 2.0 [1.0; 4.0] (p <0.001).

In addition, 45/61 (73.8%) patients had exceeded the
MCID threshold value for ODI; in 16/61 (26.2%) patients, no
significant improvements were registered. Based on the
achievement of MCID by ODI, patients were distributed into
those who achieved success (n=45) and those who did not
achieve success (n=16).
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Moreover, 46/61 (75.41%) patients were satisfied with
surgical treatment, and 15/61 (24.59%) patients had either
no subjective improvement or deterioration.

Surgical success was defined as objective improvement
in the functional state based on spinal canal recalibration
and satisfaction with surgical outcomes. Surgical success
was achieved in 40/61 (65.57%) patients. Failure to achieve
MCID and dissatisfaction with surgical treatment were
registered in 11/61 (18.03%) patients, and 10/61 (16.39%)
patients were included in the intermediate group, where
the patients were dissatisfied with the treatment despite
significant improvement in function according to the ODI and
recalibration of the spinal canal.

Additional study results

Achieving the MCID

When comparing clinical and radiological parameters
between patients who achieved and did not achieve clinical
success, those who achieved MCID experience greater pain
intensity in the leg and back before surgery and a lower
pain intensity after surgery, that is, 8 [7; 10] versus 7 [4.5;
8.5] for leg pain before surgery (p=0.024), 3 [1; 5] versus
5.5 [4; 7] for leg pain after surgery (p=0.003), 7 [5; 9] versus
4 [2; 7] for back pain before surgery (p=0.002), and 3 [2; 4]
versus 5.5 [3; 6] for back pain after surgery (p=0.007) and
greater functional disability before surgery (57.8 [51.1; 64.4]
for the successful treatment group versus 42.4 [35.3; 55.9]
for the unsuccessful treatment group, p=0.001). The analysis
also revealed differences in morphological characteristics.
Patients who achieved MCID had more pronounced lumbar
lordosis, corresponding to Roussouly type lll, whereas in the
other group, patients with Roussouly type | were predominant
(p <0.05). The success group had less severe endplate lesions
(p <0.05) (Table 1).

All other parameters, including demographics, MRI
findings, and sagittal balance parameters, were not significant
between the groups (p >0.05).

According to the univariate regression analysis between
patients who reached and did not reach the MCID threshold
values, preoperative VAS scores of the leg (OR=1.67,
p=0.005) and back (OR=1.47, p=0.026) pains were identified
as predictors of clinical success when performing lumbar
decompression surgery.

Table 1. Comparison of instrumental and radiological parameters of patients who achieved and did not achieve clinical success, significant

differences (p >0.05).

Parameter Success Failure p
LL (L1-L5) 48 [41; 56] 39 [35,5; 499] 0.044F
EP-LT\ower 4[3; 5] 43; 4] 0.015°
EP-L2,q1yer 4[3; 5] 43; 4] 0.017°
EP-L3 pper 4[3; 5] 4[3; 4] 0.026°
EP-L5 5 [4; 6] 413; 9] 0.010°

upper

Note. F — Fisher's exact test (two-tailed), P — Pearson's chi-square test.
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Treatment satisfaction

In a detailed assessment of the clinical and radiological
parameters of patients satisfied and dissatisfied with
treatment, patients satisfied with treatment had a greater
leg pain intensity before surgery and lower intensity after
surgery (8 [7; 10] versus 6.5 [4.0; 8.0] before surgery, 3.0 [2.0;
5.0] versus 6.0 [4.0; 7.0] after surgery, p=0.027 and p <0.001,
respectively), lower back pain intensity after surgery (3.0
[2.0; 5.0] versus 6.0 [3.0; 7.0], p=0.003), lower neuropathic
pain intensity after surgery (6.0 [3.0; 7.0] versus 4.0 [3.0; 7.0],
p <0.001), greater regression of functional disability and its
lower value after surgery (ODI change for patients satisfied
with treatment -35.3 [-44.4; -20.0] versus 0.9 [-15.5; 6.7]
for those dissatisfied with treatment, both p <0.001), and
these patients also had less pronounced endplate defects on
preoperative MR images (L3, — 4 [4; 4] versus 4 [3; 3],
p <0.05).

According to the univariate regression analysis,
predictors of satisfaction with lumbar decompression
surgery were determined by the VAS scores of the leg
pain before surgery (OR=1.32, p=0.045) and the severity
of neuropathic pain according to DN4 scale scores before
surgery (OR=0.61, p=0.003); the higher the intensity of
leg pain before surgery and/or the lower the intensity
of neuropathic pain, the more probable the patient’s
satisfaction with surgical treatment.

Treatment success

In the comparison of patients who achieved MCID and
were satisfied with surgical treatment with those who did
not achieve MCID and were dissatisfied with treatment, the
results revealed that the former group had higher leg and
back pain intensity before surgery than after surgery (8
[7; 10] versus 7 [4; 8] for leg pain; 7 [5; 8] versus 4 [2; 7]
for back pain, p=0.027 and p=0.015, respectively), greater
functional disability according to ODI (57.50 [47.50; 62.22]
in patients who achieved MCID and were satisfied versus
42.22 [35.00; 57.78] in patients who did not achieve MCID
and were dissatisfied with treatment, p=0.034), lower
leg pain intensity leg at the control examination (2 [1; 5]
versus 6.5 [4; 7], p=0.000), lower back pain intensity after
surgery (3 [2; 4] versus 6 [2.5; 6.5], p=0.009), and lower
neuropathic pain intensity after surgery (2 [0; 3] versus 4.5
[2; 7], p=0.003), and these patients also had less severe
endplate defects on preoperative MR images (p=0.015).

According to the univariate regression analysis, the
predictor of surgical outcome of lumbar decompression is
neuropathic pain before surgery based on DN4 (OR=1.52,
p=0.011); if the DN4 neuropathic pain questionnaire score
was high, the surgical outcome was highly probably
negative.

Adverse events
No adverse events were registered in this retrospective
study.
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DISCUSSION
Summary of main study result

Surgical treatment of patients with clinical manifestations
of degenerative lumbar stenosis can significantly improve their
quality of life [3, 4]. Advance age is associated with a high
comorbidity index, decreased hone density, and other conditions
that limit the permissible scope of surgical treatment, mainly
associated with the use of implants [16, 17].

Discussion of the main study result

The extent of degenerative lumbar stenosis (number of
levels) and its severity increase with age [4]; however, these
parameters do not affect the treatment outcomes. In patients
with different severities and durations of degenerative spinal
canal stenosis, M. Minetama et al. obtained identical results
when they analyzed the treatment outcomes of 325 patients
with single-level stenoses and 260 patients regardless of the
number of levels [18, 19].

The effect of other degenerative changes in spinal motion
segments remains controversial. The negative effect of MC
on the surgical outcomes of degenerative spinal stenoses
[20, 21] is refuted by current multicenter studies and meta-
analyses [22-24]. According to A. Lawan et al., the effect
of MC, in contrast to endplate defects, was insignificant.
Endplate defects are one of the causes of intense lumbar
pain, which was identified in a meta-analysis that included
26 original studies [18, 25], which agrees with our results,
that is, patients who did not achieve MCID had more severe
changes in the endplates L1y L2gyen L3yppen LOypper than
patients who achieved success; however, these indicators
were not independent predictors of success.

The elimination of the risk factors of neural structure
compression at clinically significant levels improves
the condition in up to 80% of patients when sufficient
anteroposterior size of the spinal canal is achieved [26].
Decompression is considered sufficient when recalibrating
the spinal canal by one grade or lower according to the
Schizas classification, which enables us to predict surgical
success [7]. Moreover, excessive decompression, as reported
by R.V. Khalepa et al. who studied the treatment outcomes
of 107 older patients who underwent surgery for single-
level stenoses, did not improve the medium-term treatment
outcomes [26]. In the present study, recalibration of the
spinal canal was noted in all patients using the minimally
invasive “over-the-top” method, which technique is described
in detail by A.A. Grin [27]. The degree of stenosis decreased
by one grade in 62.29% of the cases, and in 3771% of the
patients, a decrease by two or more grades was noted.
This result helped achieve morphological success in 100%
of cases; however, with a higher degree of decompression,
no differences in clinical manifestations and improvement in
condition were found.

Several studies have reported that spinal sagittal balance
had major contributions to the quality of life of the patients
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[28, 29]. Sagittal imbalance influences clinical success.
Patients operated on using metal fixators without correction
of sagittal imbalance are susceptible to intense pain, worse
functional results, and proximal transitional kyphosis [30];
however, the influence of impaired sagittal parameters on the
outcomes of isolated decompressions remains controversial.
Based on the results of a retrospective analysis of 109
patients who underwent surgery for degenerative spinal
stenosis, distributed into groups with (SVA =50 mm) and
without (SVA <50 mm) impairment of the global sagittal
balance, in the presence of compensated disorders, the
SVA decreased after decompression, and in patients with
severe disorders (SVA >80 mm), sufficient correction was
not achieved, which affected the quality of life and functional
outcomes of the patients [31, 32]. According to the results
of the present study, sagittal imbalance, as well as SVA
parameters, Barrey index, and other criteria, did not affect
the outcomes of decompression in the mid-term follow-up
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(p >0.05). A representative case of treating a patient with
severe sagittal imbalance is presented in Fig. 1.

K. lkuta et al. analyzed the treatment outcomes of 69
patients who underwent endoscopic decompression for
degenerative spinal stenosis and identified the “vacuum
phenomenon” as a predictor of an unsatisfactory outcome.
Outcome assessment was performed upon achievement
of MCID according to ODI [33]. Moreover, Z.0. Knio et al.
evaluated 68 patients who underwent surgery using the “over-
the-top” technique and found that 24.5% of the patients had
poor outcomes, and predictors, according to the results of
the multivariate analysis, were female sex and smoking [34].
However, the effect of smoking on treatment outcomes at
1-year follow-up was refuted in a study of 195 patients [35].

Chronic preoperative pain (>3 months) and persistent back
pain after decompression (>2 months) negatively influence
the clinical outcomes of treatment [36]. Psychological,
social, and many other characteristics of the patient can also

Fig. 1. Patient B., 83 years old. VAS in back — 5 points; VAS in leg — 8 points. 0DI=47.5%. DN-4 — 2 points. MRI of the lumbar
spine — degenerative stenosis L4-L5 Schizas grade D, degenerative spondylolisthesis L4 grade I. (Fig. 1, a, b). Postural radiography of
the spine — Barrey Index = 1.76 (Fig. 1, c). Surgical treatment — microsurgical “over-the-top” decompression at L4-L5. Lumbar spine
MRI after 1 year — recalibration of the spinal canal to Schizas grade A4 (Fig. 1, d, e). 0Dl — 4.0%, VAS in leg — 0 points, VAS in back —
3 points. Regression according to ODI by 43.50%, recalibration of the spinal canal confirmed, satisfaction with surgical treatment on the

Likert scale: 5 — “Much better than before the surgery”. Treatment success achieved.
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Fig. 2. Patient |., 62 years old: VAS in back — 4 points, VAS in legs — 5 points, 0DI=64.44%, DN4 before surgery — 7 points; a, b —
MRI lumbar spine — degenerative stenosis L3-L4, Schizas grade C (Fig. 2, a, b); Postural radiography of the spine — Barrey Index =0.71
(Fig. 2, c). Surgical treatment — microsurgical “over-the-top” decompression at L3-L4. Despite the achieved recalibration to Schizas
grade B, the patient continues to have pain in the lower extremities. ODI — 48.89%, VAS in legs — 4 points, VAS in back — 3 points.
Clinical success achieved — 0DI regression by 15.5% recalibration of the spinal canal, but the patient is not satisfied with the result of
surgical treatment — 3 on the Likert scale (“state without change”). The high value of neuropathic pain remains: DN4=7 points. Surgical

treatment defined unsuccessful.

significantly affect the surgical outcomes [37, 38]. However,
our study did not aim to analyze the above parameters, so
they should be considered in other works.

A. Hiyama and E. Vagaska analyzed the intensity
of pain syndrome in patients who underwent surgery
for degenerative spinal diseases with nociceptive and
neurogenic pain; they revealed that with greater pain
intensity before surgery, the incidence of neuropathic pain
syndrome was higher, with a tendency for persistently
higher pain scores after surgery [39, 40]. In the analysis
of predictors of neuropathic pain development, two
independent factors, namely, sex and pain intensity, were
identified. Pain syndrome with VAS score >4.5 points during
the last 4 weeks and female sex were associated with a
higher incidence of neurogenic pain syndrome, whereas the
nature and degree of lumbar degenerative changes had no
effect [40]. According to S.. Park et al., who analyzed 86
patients distributed into groups depending on the prevailing
type of pain, neuropathic pain often developed in patients

DOl https://doi.org/10.17816/ V10623807

with compression radiculopathies (in approximately 1/3 of
clinical cases), which must be considered in patients with
degenerative spinal stenoses [41]. A representative case
of treating a patient with neuropathic pain is presented in
Fig. 2.

In certain clinical cases, post-decompressive neuropathy
develops, characterized by non-dermatomal pain that
differs from the initial one, mainly in the legs, which often
disrupts sleep and can cause persistent pain that significant
affects surgical outcomes [42]. The present study revealed
an association between patient satisfaction with treatment
and neuropathic pain as the only independent predictor of
surgical success, which can be due to the development of
post-decompression neuropathy. The wide distribution of the
timing of neuropathic pain emergence and the ambiguity of
symptoms complicate significantly the diagnostics and may
underestimate an important predictor of a negative outcome.
The need for antidepressants, anticonvulsants, and other
therapies that affect neurogenic pain is justified at all stages
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of treatment to reduce the influence of this factor on the
treatment outcomes of patients with high risks identified
before surgery.

The intermediate group of patients, who achieved
clinically significant improvement in their condition, but were
dissatisfied with surgical treatment, is of particular interest.
No factors differed significantly between the groups. This
can be explained by patients’ inflated expectations, sagittal
profile disorders, and psychological, social, and many other
characteristics, which may have led to the formation of a
group of patients with successful clinical outcomes but were
not satisfied with their health status after surgery. The study
of such parameters requires more data.

Study limitations

« This retrospective study did not evaluate the
comorbidity index, depression and anxiety (CES-D,
GDS, HADS), which excluded the analysis of the
psychological component of patients’ health and its
effect on the surgical outcomes.

» Concomitant diseases of patients, such as diabetes
mellitus and its complications, particularly diabetic
polyneuropathy, which could potentially affect the
clinical manifestations and treatment outcomes, were
not considered.

+ The duration of pre- and postoperative pain syndrome
was not assessed, which could be a predictor of the
development of chronic pain syndrome and increased
anxiety levels.

+ The identified higher value of the Barrey index before
surgery in patients with severe stenosis indicates
the presence of sagittal imbalance; however, this
parameter can be both functional and structural, which
was not differentiated in this study, and its dynamics
after surgery were not analyzed.

The level of evidence for the study according to the Oxford

system is “-2."

CONCLUSION

Lumbar decompression surgery for degenerative lumbar
stenosis is an effective treatment method with predictable
positive results, including degenerative sagittal deformities.
A comprehensive standardized examination of patients before
surgery, identifying risk factors such as neuropathic pain
syndrome, will help reduce the incidence of complications
and unsatisfactory outcomes.
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Exploring shoulder joint pain: a comparative
analysis of dynamic ultrasonography and magnetic
resonance imaging

Sparsh Varma, Praveen K. Sharma, Afwaan Faizal, Ajay Lucas

Saveetha Medical College and Hospital, Saveetha Institute of Medical and Technical Sciences (SIMATS), Chennai, Tamil Nadu, India

ABSTRACT

BACKGROUND: To evaluate shoulder joint pain, the study concentrated on evaluating the diagnostic accuracy of ultrasonography
and magnetic resonance imaging.

AIM: By comparing the results from both modalities within the same patient group, the study aimed to identify potential
challenges in image interpretation, underscoring the limitations of ultrasonography and magnetic resonance imaging.
MATERIALS AND METHODS: Patients with shoulder joint pain were included through purposive sampling. These patients
underwent ultrasonography and magnetic resonance imaging, and the results were correlated. Various shoulder pathologies,
including tendon tears, bursitis, degenerative changes, calcifications, and impingement, were analyzed.

RESULTS: The study comprised 35 patients who underwent ultrasonography and magnetic resonance imaging detecting
pathologies such as subscapularis and supraspinatus tendon injuries, partial and full-thickness tears, peribicipital tendon fluid,
subcoracoid and subacromial-subdeltoid bursitis, acromioclavicular joint degeneration, tendon calcification, and impingement.
Comparative analysis showed varying sensitivities, specificities, positive predictive values, negative predictive values, and
accuracy for different pathologies.

CONCLUSION: Compared with ultrasonography, magnetic resonance imaging demonstrated greater sensitivity and specificity
in identifying conditions causing shoulder pain. Ultrasonography’s affordability, real-time capabilities, and ability to compare
results with the unaffected side make it a useful first diagnostic step for shoulder pain. Ultrasonography, although a quick and
cost-effective initial diagnostic tool, has limitations, including operator dependence and lower sensitivity in certain conditions.
In contrast, magnetic resonance imaging is employed as a confirming measure or in instances where diagnosis is challenging.
The study emphasized the complementary roles of ultrasonography and magnetic resonance imaging in the diagnosis of
shoulder joint pain, with magnetic resonance imaging as the more accurate and complete imaging modality.
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bonu B nneyeBoM cyctaBe: CpaBHUTEJIbHbIN
aHanu3 faHHbIX AUHAMUYECKOW ynbTpacoHorpadum
U MarHMTHO-pe3oHaHCHOW ToMorpaguu

C. Bapma, .K. LLlapma, A. Qaisan, A. Jlykac

MeauumHekmiA Konnemx 1 6onbHULa CaBuTta, MHCTUTYT MeaMUMHCKUX 1 TexHuueckux Hayk Casuta (SIMATS), YenHau, Tamun Hagy, Haovs

AHHOTALIMA

06ocHoBaHue. [lpu u3yyeHun boneit B NneyeBOM CycTaBe OLEHMBANAch AMArHOCTUHECKAs TOYHOCTb Y/bTPa3BYKOBOrO MC-
Cnef0BaHUs U MarHUTHO-Pe30HaHCHOI ToMorpadum.

Lienb. BbisBuTb NoTeHUManbHbIE NPobneMbl B MHTEpPNpeTaLmMn N306paxeHuid, Moy4eHHbIX C MOMOLLbH YNbTPa3BYKOBOrO MC-
CNefi0BaHMs U MarHUTHO-Pe30HAHCHOM ToMOrpaduu, ¢ yKasaHWEM WX OrpaHWYeHUI NYTEM CpPaBHEHMs pe3ynbTaToB 06omx
MEeTO[,0B AMArHOCTUMECKOMN BU3Yannu3aLmumu B OHOM W TOW JKe rpymnmne NauueHToB.

Matepuanbl U MeToAbl. B nccnefoBaHKe BKIIOYEHbI NALMEHTBI, JanytoLmecs Ha 60nb B nieYeBOM CycTaBe, KOTOPbIX OTOM-
pann MeTofoM npefHaMepeHHO BbIbopKKM. Bce naumeHTbl NpoLwAmM ynbTpa3ByKoBOe MCCNeA0BaHUE U MarHUTHO-Pe30HaHC-
Hyto ToMmorpaduio. PesynbTatel 0bcnefoBakns BnocneAcTBUM CpaBHUBaNMCh. B xode uccnenoBaHus OLeHWMBaNM pasnuuHble
naTonoruv NeyYeBOro CycTaBa, BKIIKOYAsA Pa3pbiBbl CyXOXKWWUW, OypcuT, AereHepaTUBHbIE U3MEHEHUS CYCTaBOB, KanbLU(K-
KaTbl, UMMUHAXMEHT-CUHIPOM.

Pesynbtatbl. B uccnenoBaHue BKOYEHbI 35 MALMEHTOB, Y KOTOPBIX C MOMOLLbIO YNbTPA3BYKOBOrO MCC/EL0BaHUA U Mar-
HWTHO-PE30HaHCHOW TOMorpadum bbinv BbIABEHBI TaKNE MATOMOMMM, KaK NOBPEXAEHWUA CYXOXWUAWIA NOAJSI0NATOYHOM U Ha-
AOCTHOM MBblLLULbl, YaCTUYHBIE W MOSTHOC/ONWHbIE Pa3pbiBbl CYXOXKWUAMIA, BbINOT B CYXOXWUAMM AJMHHOW FONOBKW [BYr/IaBou
MbILLbI MNieya, cybKopakomnzanbHbIM U CybaKpoMUanbHO-CybaenbTOBUAHBIN BypcuT, AereHepaums aKpoMUabHO-KITlUNY-
HOro CycTaBa, KanbUM(UKaLMA CYXOXKWIMA U UMNUHLKMEHT-CUHAPOM. CpaBHUTENbHBIA aHanM3 MoKasan pasfinius B YyB-
CTBMTENBHOCTH, CNELUPUYHOCTH, NONOKUTENBHON U OTPULLATENbHOM MPOrHOCTUYECKON LIEHHOCTH, TOYHOCTM 000MX METOL0B
BM3YaNn3aLmuu Npy BbISBIEHWM Pa3iMyHbIX NaTONOMUA.

3aknovenune. CpaBHeHMe [aHHBIX MOKa3ano, YTO MarHUTHO-pe30HaHcHas ToMorpadus obnapaet 6onbluei YyBCTBUTENb-
HOCTbIO M CeUM@UYHOCTLIO NPU BbisiBAeHUM 3aboneBaHni, Bbi3biBatowmx 6onb B nneye. OpHako bnarogaps LOCTyMHOCTY,
BO3MOXHOCTU paboTbl B pexuMe peanbHOro BpEMEHW U CPaBHEHMS MOJTyYeHHbIX Pe3yNbTaToB C [aHHbIMU HEMOpaXEHHOM
061aCTH yNbTpa3BYKOBOE UCCNEA0BAHNE CHUTAETCA METOL0M BU3yanM3aLuv NepBoi IMHWAM NpU OLLEHKE COCTOSHUSA MIleYeBbIX
CcycTaBoB. TeM He MeHee yNbTPa3ByKOBOE WUCCNe0BaHUE UMEET OrpaHUYeEHUs: 3aBUCUMOCTbL OT OnepaTopa U bonee HU3KYI0
UYBCTBUTENLHOCTbL MPU ONPEAENEHHbIX COCTOSHUAX. MarHUTHO-pe3oHaHCHYK ToMorpaduio LienecoobpasHee UCMONb30BaTh
B KauecTBe MOATBEPIKAAIOLLEr0 METOAA WM B CNydyasX, KOr4a AMArHoCTMKa 3aTpydHeHa. [laHHoe uccnepoBaHWe Noguép-
KMBAeT B3aMMOA0MOJTHSIOLLYIO POSib YNbTPa3BYKOBOIO MCCNEA0BaHNS U MarHUTHO-Pe30HAHCHOM TOMOrpadum B AUArHOCTUKe
bonm B nneyeBoM CycTaBe, NpU 3TOM MarHUTHO-pe30HaHCHas ToMorpadus senseTcs 6oniee TOYHBIM M MOMHBIM METOA0M
BM3YaNN3aLmu.

KntoueBble cnoBa: BpallaTe/ibHas MaHKeTa; NeYeBoii CYCTaB; MarHUTHO-pe30HaHcHas ToMorpadus; yibTpacoHorpadus;
6onb B nneye.
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BACKGROUND

The scapula and humerus form the ball-and-socket
glenohumeral (GH) or shoulder joint. It is a major joint that
connects the upper limb to the trunk and has a wide range
of movements across various planes. The scapula, clavicle,
and humerus make up the shoulder complex. This system
is made up of four ingeniously formed joints, namely, the
acromioclavicular (AC), GH, sternoclavicular (SC), and a
“floating joint” called the scapulothoracic (ST) joint. The upper
extremities are joined to the axial skeleton at the thorax via
the GH, AC, and SC joints. The scapula may easily follow
the curves of the posterior thoracic wall because of the ST
joint. Normal shoulder-girdle movements are accomplished
by the combined action of these four joints. To offset the
unstable bony anatomy, the rotator cuff tendons and a
capsule protect the shoulder anteriorly, posteriorly, and
superiorly. The tendon may experience “wear and tear” from
daily activity. Shoulder pain can arise from various etiologies,
including acute trauma and a range of degenerative illnesses
associated with impingement syndrome. Shoulder pain is one
of the most common complaints in orthopedics, often leading
to substantial impairment. Clinical evaluation has lower
accuracy than arthroscopy, although many clinical studies
have used this to diagnose painful shoulders and are thought
to be reliable in locating the site of the periarticular lesions,
which are the most prevalent causes of shoulder pain [1, 2].
Shoulder pain is frequently caused by rotator cuff pathologies,
particularly tears. Clinical examination has limited usefulness
in establishing the management of the underlying cause. The
severity of the underlying rotator cuff injury and an appropriate
diagnosis determine whether to proceed with conservative
therapy or surgery [3, 4. The excellent accuracy of diagnosing
rotator cuff pathology can be attributed to advancements in
ultrasonography (USG) resolution, redefined techniques, and
a better understanding of pathology. High-resolution USG and
magnetic resonance imaging (MRI) are the recommended
when evaluating suspected rotator cuff tears. Each technique
has advantages and disadvantages. Several crucial factors
influence the selection of the optimal modality, including skills,
cost-effectiveness, availability, and accuracy [5]. To identify
rotator cuff and nonrotator cuff pathologies, USG is a highly
sensitive, harmless, less expensive, and non-ionizing approach
[6]. It is a supplementary tool for shoulder MRI. High-resolution
USG demonstrated >90% sensitivity, accuracy, and specificity
in identifying tears of any size, full or partial thickness. High-
resolution USG can detect abnormalities that may resemble
a rotator cuff rupture, such as tendinosis, tenosynovitis,
subacromial-subdeltoid bursitis, calcific tendinosis, and
fracture of the greater tuberosity. MRI and USG are now of
greater use than arthrography for determining the integrity
of the rotator cuff. At this point, MRl is regarded as the “gold
standard” for assessing the overall joint structure and detecting
internal derangements [6]. MR arthrography is utilized to
detect instability [7]. Thus, this study aimed to analyze the
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quality of USG with MRI in evaluating shoulder joint pain in the
same patient and to identify image interpretation pitfalls and
limitations for both USG and MRI.

Aim — to evaluate a patient with shoulder joint pain
in terms of assessment by USG as the first line of imaging
modality as compared with MRI.

MATERIALS AND METHODS

Research design

Patients with pain in their shoulder joints who were sent
to our department for investigations underwent a year-long
study. Purposive sampling was used.

Conformity criteria

The study included patients with a history of shoulder
joint pain in any setting, regardless of age or sex, and
those who had a clinical suspicion of rotator cuff injuries or
disorders that affect the shoulder joints. Individuals with a
medical history of metallic implants, cardiac pacemakers,
foreign bodies, previous shoulder surgeries, or prosthetics,
and those who had previously experienced claustrophobia
were excluded.

Research facilities

The study was conducted in the Department of
Radiodiagnosis, Saveetha Medical College and Hospital,
Chennai, Tamil Nadu. Patients referred for investigational
procedures to the Department of Radiodiagnosis, Saveetha
Medical College and Hospital found to have shoulder joint
pain were examined.

Medical procedure description

Magnetic resonance imaging protocol

The MR procedure was first explained to selected patients.
A thorough medical history was obtained. Written informed
consent and prior medical records were acquired. Then,
patients were positioned and checked for metallic objects.
A correlation analysis was performed between the USG and
MRI results.

For MR, a Philips Multiva 1.5 Tesla MRI with an 8-channel
SENSE MSK surface coil was used, and the patient was
placed in a supine position, focusing on the injured shoulder.
The sequences used were proton density images (SPAIR) with
3-mm slice thickness in the axial, coronal oblique, and sagittal
planes, T1-weighted imaging in the coronal oblique plane with
a 3-mm slice thickness and T2-weighted imaging in the same
plane and T2-weighted gradient imaging in the coronal oblique
and oblique sagittal planes with a slice thickness of 3 mm.
Board-certified radiologists with at least 5 years of expertise in
musculoskeletal imaging interpreted the MRI results.

Ultrasound examination of the shoulder
Using a 5-12 MHZ high-frequency linear transducer, a
Philips Affinity 70 ultrasound machine was used to assess
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the affected shoulder. The rotator cuff muscles and tendons,
posterior side of the joint, and acromioclavicular joint (ACJ)
were evaluated in various positions. In addition, a comparison
of the contralateral shoulder was made. USG examinations
were conducted by experienced sonographers specializing in
musculoskeletal imaging, each with a minimum of 5 years
of practice in the field. To maintain consistency, all USG
examinations were conducted within 1 day of MRI, minimizing
potential variations caused by temporal factors.

Ethical review

The study was approved by Saveetha Medical College
Institutional Ethics Committee (No. SMC/IEC/2018/12/002(B)
on 11/12/2018). Consent to participate in the study/publication
of data for research and educational purposes was obtained.

RESULTS

The study group comprised 35 patients aged >40 (40-81)
years. There were 19 male (54.29%) and 16 female (45.71%)
patients, indicating minor male majority. The affected side
was the right shoulder in 24 (68.57%) patients and the left
shoulder in 11 (31.43%). Thirty-three patients were right-hand
dominant, and only two were left-hand dominant. Six patients
(17.14%) had a history of shoulder trauma.

USG detected subscapularis pathologies in 8.57% of
cases, whereas MRI detected this pathology in 11.4%. For
supraspinatus pathologies, the USG pickup rate was 71.43%,
whereas the MRI pickup rate was 82.85% (Fig. 1, 2). The
detection of subscapularis tendon pathologies had 75%
sensitivity, 93.55% specificity, 100% positive predictive
value (PPV), 96.877% negative predictive value (NPV),
97.14% accuracy, and a P-value of 0.005 (significant).

%
90 82,85
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70 -
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40

30 +

Vol. 31 (1) 2024

NN. Priorov Journal of Traumatology and Orthopedics

For supraspinatus tendon pathologies, USG had 82.76%
sensitivity, 83.33% specificity, 96.00% PPV, 50.00% NPV,
82.86% accuracy, and a P-value of 0.001 (significant)
(Fig. 3).

USG had a pickup rate of 34.29% for partial-thickness
supraspinatous tears compared with MRI's pickup rate of
37.14% (Fig. 2). USG demonstrated 78.57% sensitivity, 90.47%
specificity, 84.61% PPV, 86.36% NPV, 85.71% accuracy, and a
P-value of <0.001 (significant).

The pickup rate of full-thickness supraspinatous tears by
USG was 17.14% compared with the 17.14% pickup rate of
MRI (Fig. 2). USG exhibited 100% sensitivity, 100% specificity,
100% PPV, 100% NPV, 100% accuracy, and P-value of <0.001
(significant).

The pickup rate of peri-bicipital tendon fluid by USG was
37.14%, compared with the 80% pickup rate of MRI (Table 1).
USG had 42.86% sensitivity, 85.71% specificity, 92.31% PPV,
27.27% NPV, 51.43% accuracy, and P-value of 0.16 (not
significant) (Table 2).

The pickup rates for subcoracoid bursitis and subacromial-
subdeltoid bursitis by USG were 17.14% and 37.14%,
respectively, compared with the pickup rates of 57.14%
and 77.14% by MRI (Table 1). For subcoracoid bursitis, USG
had 30.00% sensitivity, 100% specificity, 100% PPV, 57.72%
NPV, 60% accuracy, and P-value of 0.019 (significant). For
subacromial-subdeltoid bursitis, USG had 44.4% sensitivity,
87.50% specificity, 92.31% PPV, and 31.82% NPV, 54.29%
accuracy, and P-value of 0.10 (not significant) (Table 2).

The pickup rate of ACJ degenerative changes by USG
was 11.4% compared with the pickup rate of 51.4% by MRI
(Table 1). USG had 22.222% sensitivity, 100% specificity,
100% PPV, 54.844% NPV, 60% accuracy, and P-value of 0.038
(significant) (Table 2).

m USG pick up rate
m MRI pick up rate

0 0 0 0

Subscapularis

Supraspinatous Infraspinatous

T 1

Teres Minor  Biceps tendon

Fig. 1. Correlation of USG findings with MRI findings — pathology (tear): an observation.
Note (here and in fig. 2, 3). USG — ultrasonography, MRl — Magnetic resonance imaging.
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Fig. 2. Detailed correlation of USG findings with MRI findings: pathology (tears).
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Fig. 3. Correlation of USG findings with MRI findings — pathology (tears): an evaluation.
Table 1. Correlation of USG findings with MRI findings — pathology (others): an observation
Findings | TP | FP | TN | FN | USG pickup rate MRI pickup rate Total

Peribicipital tendon fluid 12 1 6 16 3714 80.00 35
Subcoracoid bursa 6 0 15 14 17.14 5714 35
Subacromial-subdeltoid bursa 12 1 7 15 3714 77.14 35
ACJ degeneration 4 0 17 14 1.4 51.4 35
Calcification 4 1 70 0 2.8 2.2 175
Impingement 2 0 66 2 2.6 5.3 70

Note. USG — ultrasonography, MRl — magnetic resonance imaging, TP — true positive, FP — false positive, TN — true negative, FN — false
negative, ACJ — acromioclavicular joint.
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Table 2. Correlation of USG findings with MRI findings — pathology (others): an evaluation

Findings Sensitivity Specificity PPV NPV | Accuracy | P-value
Peribicipital tendon fluid 42.86 85.71 9231 21721 51.43 0.16
Subcoracoid bursa 30.00 100.00 100.00 5772 60.00 0.019
Subacromial-subdeltoid bursa bbbk 87.50 92.31  31.82 54.29 0.10
ACJ degeneration 2222 100 100  54.84 60 0.038
Calcification 100.00 99.42 80.00  100.00 99.43 <0.0001
Impingement 50.00 100.00 100 97.06 97.14 <0.0001

Note. USG — ultrasonography, MRl — magnetic resonance imaging, PPV — positive predictive value, NPV — negative predictive value, ACJ — acro-

mioclavicular joint.

The pickup rate of tendon calcification by USG was 2.8%
compared with the pickup rate of 2.2% by MRI (Table 1).
USG had 100% sensitivity, 99.42% specificity, 80% PPV, 100%
NPV, 99.43% accuracy, and P-value of <0.0001 (significant)
(Table 2).

The pickup rate of impingement by USG was 2.6%
compared with the pickup rate of 5.3% by MRI (Table 1).
USG had 50% sensitivity, 100% specificity, 100% PPV, 97.06%
NPV, 97.14% accuracy, and P-value of <0.0001 (significant)
(Table 2).

DISCUSSION

Patients with shoulder pain are evaluated using various
methods, such as clinical examination, radiography, USG, CT,
MRI, arthrography, and arthroscopy. With MR arthrography,
accuracy is at its highest. However, traditional MRI, which is
sensitive and particular, cannot be a starting point of inquiry.
Nonetheless, USG is a helpful and harmless method that is
cost-effective.

According to our analysis, shoulder pain was most
frequently caused by rotator cuff issues. Among the
diseases were tendinosis and full and partial-thickness
tears. In this study, the supraspinatus tendon was the most
commonly affected tendon, and conditions associated with
this tendon were found in 25 and 29 patients by USG and
MRI, respectively. This is similar to the study by Zlatkin
et al. [8]. Other pathologies causing shoulder joint pain
in our study group included peribicipital tendon fluid,
subcoracoid bursitis, subacromial-subdeltoid bursitis, ACJ
degeneration, tendon calcifications, and subacromial and
subcoracoid impingement.

To assess shoulder joint disorders, USG and MRI are
frequently utilized and effectively replace the necessity for
traditional arthrography. The 1979 publication on the use of
USG in rotator cuff assessment by Seltzer S.E., Finberg H.J.,
and Weissman B.N. [9] was followed in 1986 by the study
by Kneeland J.B., Carrera G.F, and Middleton W.D. [10]
regarding MRI. These two techniques have matured as a
result of technological advancements and discoveries in the
anatomical and pathologic properties of the rotator cuff.

DOl https://doiorg/10.17816/VT0626367

In 2001, Martin-Hervas C. et al. used MRIs and USGs to
evaluate every patient who reported shoulder pain. According
to their findings, full-thickness tear diagnosis was precise on
both imaging modalities (100% for USG and 97.1% for MRI)
but not sensitive (67.9% for USG and 75.5% for MRI). Because
of its specificity, they believe that USG should be a promising
imaging method for the initial evaluation of all shoulder joints
that cause pain. However, because of the low sensitivity, an
additional MRI is required [11].

Bryant L. et al. (2002) examined the ability to use
clinical estimation, diagnostic USG, MRI, and arthroscopy to
determine the size of rotator cuff tears. The results of open
surgery were compared with estimates of the rotator cuff
tears in 33 consecutive individuals suspected of having one.
The best association was found between the estimated size
of the rotator cuff tear from arthroscopy and the actual size
of the tear (Pearson correlation coefficient, r=0.92; p <0.001).
MRI (r=0.74; p <0.001) was comparable to USG (r=0.73;
p <0.001) [12].

Ostlere S. (2003) stated that plain radiographs are helpful
as a first screening tool for patients with shoulder joint pain.
USG and MRI are the best methods for identifying rotator
cuff illness. USG is ideal for providing flexible access to
instant-access clinics. MR or CT arthrography is required to
investigate instabilities [13].

Martinoli et al. (2003) suggested that USG is noninvasive,
quick, and cheap, allowing for greater resolution and the
capacity to analyze tissues in both dynamic and static
states with the patient in different positions. This warrants
the broader use of USG in evaluating nonrotator cuff
pathologies [14].

Middleton et al. (2004) examined 108 cases of shoulder
joint pain with a clinically suspected rotator cuff injury.
After USG and MRI, the patients completed satisfaction
guestionnaires. The satisfaction levels were greater for
54 patients in USG, 13 in MRI, and both in 50 patients
(p <0.001). Ten patients were not willing to have an MRI
(p=0.002), whereas all patients were willing to have repeat
USG. Eight patients preferred MRI, 93 preferred sonography,
and 17 patients had no preference. The study found that most
shoulder pain patients preferred USG over MRI [15].
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Vlychou M. et al. (2009) evaluated 56 individuals with
symptomatic impingement syndrome; all patients had USG
scans and MRIs before surgery. The two imaging modalities
identified 44 instances of partial supraspinatus tendon
injuries. Results for USG imaging showed 95.6% sensitivity,
70% specificity, 91% accuracy, and 93.6% positive predictive
accuracy. For MRI, the corresponding figures were 91.7%,
63.6%, 91%, and 97.7%, respectively. They concluded that USG,
which focuses mainly on the supraspinatus tendon, is nearly
as valuable as MRI in identifying partial rotator cuff injuries.
When surgical intervention is required before placing nearby
structures, MRI may be saved for uncertain or complicated
instances [16].

Zlatkin M.B. et al. conducted MRI studies on painful
shoulders and reported that rotator cuff tears in 51% of
patients are associated with type 3 acromia, os acromiale,
or anteroinferior bone spurs. By employing traditional MRI,
they ascertained that the sensitivity, specificity, and accuracy
of rotator cuff injuries, whether partial or total, were 91%,
88%, and 89%, respectively [8].

The study’s focus remains on evaluating the diagnostic
accuracy of MRI and USG in identifying various shoulder
pathologies associated with joint pains. Comparative analysis
revealed the superiority of MRI in accuracy, sensitivity, and
specificity, particularly in identifying full-thickness tears,
bursitis, and ACJ degenerative changes. Conversely, USG
demonstrated value in diagnosing partial-thickness tears,
exhibiting comparable sensitivity and specificity to MRI. The
discussion underscores the complementary roles of both
modalities, with MRI providing detailed anatomical insights
and USG offering real-time assessment with minimal
patient preparation. Acknowledging study limitations,
including potential operator-dependent variability in USG
and the need for further research to validate findings across
diverse patient populations, emphasizes the need for future
investigations to address remaining gaps in knowledge
comprehensively. Ultimately, the study underscores the
importance of leveraging the strengths of MRI and USG
to optimize diagnostic accuracy and facilitate tailored
treatment strategies for patients presenting with shoulder
pain.

CONCLUSION

In assessing labral and capsular conditions, USG is less
sensitive than MRI. USG has a high sensitivity of 78.57% and
specificity of 90.47% for partial-thickness tears and sensitivity
of 100.0% and specificity of 100% for complete-thickness
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tears. The most precise and sensitive diagnostic method
for shoulder pain is MRI. It can be employed in troublesome
cases with an uncertain USG diagnosis. USG can be nearly as
practical as MRI when assessing rotator cuff injuries. A well-
performed USG is a quick and inexpensive primary diagnostic
technique that can adequately screen all bothersome shoulder
joints; however, it is operator dependent. Because MRI has a
lesser chance of artifacts and gives more information on the
extent of tendons, it is used.
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ABacKynApHbIA HEKpPo3 roioBKM 6epeHHOM
KOCTU B COYETaAHUMU C CENTUYECKUM apTPUTOM
TasobeapeHHoro cycraBa

[.C. Kynawes, I'.H. CsetnoBa, M.H0. CedeamnHosa, C.[. 3yeB-PaTtHukos, A.A. Knsses

CaMapckuil rocynapcTBeHHbIN MeAULMHCKMIA YHuBepcuTeT, Camapa, Poccus

AHHOTALIUA

Beepenune. Kpaitie peakoi 1 He Bcerfa CBOeBPEMEHHO AMArHOCTUPYEMOIA NaToNorueid ABNSETCA COYETaHHOe TeYeHWe aBa-
CKYNSPHOr0 HEKPO3a rofoBKY GeapeHHOM KOCTW M CENTUYECKOro apTpuTa Ta3obepeHHoOro cyctaa. AHanu3 cneuuanvsmpo-
BaHHOW 3apybeHoi NuTepaTypbl BbISIBUM BCEr0 HECKOJIbKO OMMCaHMIA KITMHUYECKUX CNly4aeB KOMOMHMPOBAHHOTO NOPAXEeHMs
Ta300eApeHHOro cycTaBa (aBacKynspHbIA HEKPO3 rONOBKU DeAPEHHOM KOCTU W cenTuyeckuii apTpuT). OAHAKO B YKa3aHHbIX
paboTax OTCYTCTBYET OMWCaHWe afropuTMOB OMEPaTMBHOMO JIEYEHUA MauMeHTOB. [1py aHanu3e UCTOYHMKOB OTEYECTBEHHOM
nuTepaTypbl 3a nocnegHue 10 feT Mbl He BCTPETUNW ONMMUCaHUA NOA0OHBIX KIIMHUYECKMX CIy4YaeB.

OnucaHue KMHUYecKoro ciyyas. Y nauuenta C., 38 neT, AMarHOCTUPOBaH aBaCKyNIAPHLIA HEKPO3 rOJ10BKM DeapeHHOM Ko-
CTW C CONYTCTBYIOLLMM CENTUYECKUM apTPMTOM Ta3obeapeHHoro cyctaBa. B npeponepaunoHHOM nepuoae npoBefeHa Aua-
THOCTMYECKas NyHKLUMA Ta300eApeHHOr0 CycTaBa C NOCNELYIOLMM LUTONIOMMHECKUM U MUKPODMONOTMYECKUM UCCNIeL0BaHM-
eM CMHOBWanbHO JuakocTu. MonyyeH poct wramma Staphylococcus aureus. B cBAi3n ¢ TeM, YTo NpoBefeHUe NepBUYHOTO
3HAO0MPOTE3UPOBaHMSA Ta300epPEHHOr0 CycTaBa B [LaHHOM Cilyyae MPOTUBOMOKA3aHO, a M30/IMPOBaHHOE KOHCEpBaTUBHOE
neyeHue bakTepuanbHoOro apTpuTa ycyrybnset TeueHne aBacKynspHOro HEKPO3a, NaLMeHTy NPOBEAEHO [BYX3TarnHoe onepa-
TUBHOE neyeHue. [NepBbli 3Tan — pe3eKums rofoBKW beApeHHON KOCTM C YCTAHOBKOM LIAPOBUAHOTO LLEMEHTHOO Creiicepa,
MMMNPErHMpoOBaHHOTO aHTMBMOTMKAMK; BTOPOI 3Tan — MOC/ie KynUpoBaHWUA BOCMANMTENbHOMO NPOLLECca BbIMNOHEHUE TOTaslb-
HOr0 3HAONPOTE3MPOBaHMS Ta3obeapeHHoro cyctasa. [locneonepaunoHHbI NepUOL, NOCe KaXaoro XMpYpruyeckoro atana
npoTeKan 6e3 oCNoXHeHuiA. Yaanoch L06UTHCA 3pafuKaLMM MUKPOOPraHU3Ma, IMKBUAMPOBATb XPOHUYECKUA BOCNANUTESb-
Hbli NpoLecc, YTo BblNo NOATBEPHAEHO KIMHUYECKM U nabopaTopHo, 06ecneynTb BO3MOXHOCTb BbINOSHEHWS TOTaNbHOMO
3HA0MNpOTE3MPOBaHUA Ta306epeHHOr0 CycTaBa U B KOHEYHOM CHETE BOCCTAHOBWUTb OMOPOCMOCOBHOCTb KOHEYHOCTH, 0OBEM
ABWXKEHWUA B CYCTaBE W KAYeCTBO XU3HM NaLMeHTa.

3akntouenue. lpeactaBneHHoe KIMHUYECKOE HabNoLeH e NOATBEPKAAET He0OXOAMMOCTb NPOBEAEHNS AeTaNbHOWM AnarHo-
CTUKM Y NALMEHTOB C HETUMUYHBIM TEYEHUEM aBACKYNSAPHOr0 HEKpo3a rofioBKU OeapeHHON KOCTM W AeMOHCTPUPYET 0auH
W3 yCreLUHbIX BapUaHTOB TaKTUKU NIeYeHUs B MOA0BHBIX Cy4asX.

KnioueBble cnoBa: aBacKynspHbIi HEKPO3 FONI0BKM BeApeHHOM KOCTW; OCTEOHEKPO3; CENTUYECKMIA apTpuT; Criencep; peBu-
3MOHHOE 3HAO0NPOTE3MPOBaHNE Ta306eipeHHOr0 CyCTaBa; KIIMHUYECKMIA ClyYai.
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Avascular necrosis of the femoral head
in combination with septic arthritis of the hip joint

Dmitriy S. Kudashev, Galina N. Svetlova, Maria Yu. Sefedinova, Sergey D. Zuev-Ratnikov,
Andrey A. Knyazev

Samara State Medical University, Samara, Russia

ABSTRACT

BACKGROUND: The combined course of avascular necrosis of the femoral head and septic arthritis of the hip joint is extremely
rare and not always timely diagnosed. Analysis of specialized foreign literature revealed only single descriptions of clinical
cases of combined lesions of the hip joint (avascular necrosis of the femoral head and septic arthritis). However, these studies
do not describe the surgical treatment algorithms of patients. While analyzing the sources of domestic literature for the last
10 years, we did not encounter descriptions of such clinical cases.

CLINICAL CASE DESCRIPTION: A 38-year-old patient was diagnosed with avascular necrosis of the femoral head with
concomitant septic arthritis of the hip joint. During the preoperative period, a diagnostic puncture of the hip joint with subsequent
cytologic and microbiological examination of synovial fluid was performed. Growth of the Staphylococcus aureus strain was
observed. Because primary hip arthroplasty was contraindicated and isolated conservative treatment of bacterial arthritis
aggravated the course of avascular necrosis, the patient underwent two-stage surgical treatment. The first stage was femoral
head resection with installation of a spherical cement spacer impregnated with antibiotics, and the second stage was total hip
arthroplasty after the inflammatory process had subsided. The postoperative period of each surgical stage proceeded without
complications. It was possible to achieve microorganism eradication; eliminate the chronic inflammatory process, which was
confirmed clinically and laboratory; ensure the possibility of total hip arthroplasty; and restore the limb-bearing capacity, extent
of motion in the joint, and quality of life of the patient.

CONCLUSION: The clinical observation confirms the need for detailed diagnosis in patients with an atypical course of avascular
necrosis of the femoral head and demonstrates a successful treatment option in such cases.

Keywords: avascular necrosis of the femoral head; osteonecrosis; AVN of the hip; septic arthritis; spacer; revision hip re-
placement; case report.
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KIHHECKIAN CIY YA

BBEJEHUE

ABacKkynspHbId 0CTEOHEKPO3 roI0BKM BeapeHHol Ko-
ctn (AHTBK), unu acentuyecKkuit HeKpo3, — TAKENOe no-
paXkeHue, XapakTepusyiolieecsi GOpMUPOBAHUEM HEKPO-
33 KOCTHOM TKaHW, NPUBOASLLEE K Pa3BUTUIO BTOPUYHOTO
0CTe0apTpo3a Ta3obefpeHHOro cycTaBa C MOCNeAyHLLen
MHBanuau3aumeit naunenTos [1, 2]. B nogasnswoLLeM bonb-
LUMHCTBE CNyYyaeB AaHHasA NaTofiorus pasBMBaeTCs Y Jiuu
MOJ10[10r0, TPYA0CNOCOBHOro Bo3pacTa (cpefHUiA Bo3pacT —
35-45 nert), 4YTO BbIPaXKEHHO CKa3blBAeTCA Ha UX TPYHO-
cnocobHocTn u KavectBe #m3Hu [3-5]. 3tmonorus AHIBK
BHKJIl0YaeT B cebs pasnuuHble oblume u MecTHble BaKTopsl,
Cpeay KoTopbiX B KayecTBe Haubonee 3HauUMMbIX Bblfens-
0T cnepytolme: nepeHecéHHas TpaBMa (KaK 3HauuTeNb-
Has OfHOKpaTHas, TaK U Cepusi XPOHUYECKUX MUKPOTPaB-
MaTu3aumii), XPOHWYECKUE WHTOKCUKALWKW, BPOXKAEHHbIE
W NpuobpeTEHHbIE KoarynonaTuu, AAuTeNbHbIN NPUEM psfa
NIeKapCTBEHHbIX NMpenapaTtoB, B TOM YMC/IE FOKOKOPTUKO-
ctepongos (TKC) [6]. CnepyeT oTMeTUTb, YTO B HacTosiLLee
BPEMS OCTEOHEKPO3, B TOM YMC/E C NOpaXKeHUEeM roNIOBKM
BeapeHHOI KOCTW, paccMaTpUBAKOT Kak OAHO M3 NaTtomoru-
YECKUX NpOSBAEHUN cuHApoMa «anutenscHoro COVID-19»
(long COVID-19), Habniopatoweecs y 5-58% naumeHToB,
nepeHecLumx Taxenyto dopmy COVID-19 [3].

XapakTepHo, 4To NporHo3 nporpeccuu 3aboneBaHus ac-
couMMpyeTcs C pa3MepoM MaToyioryeckux U3MEHeHWI: Nno-
pakeHus, 3axBaTbiBalowme MeHee 15% ronoBku beapeHHoi
KOCTM, MOrYT MOJIHOCTbIO BOCCTAHOBUTBCS Ha (OHe Jieye-
HWS, a nopaxeHus, 3aHuMatowme bonee 50% ronoeku Ge-
Apa, C BbICOKOM BEPOATHOCTLIO NPOrpeccUpyioT 0 Konnanca
1 B uTore TpebyHoT TOTaNbHOMO 3HA0NPOTE3MPOBAHNA CyCTaBa.
Mpu atom bonee yeM 50% naumenTam B nepBble 3 roga nocne
Hauyana 3aboneBaHus BbINOHAETCA TOTaIbHOE IHA0NPOTE3N-
poBaHue Ta3obeapeHHoro cyctasa [7].

CenTuyeckuin apTpuUT B M30/IMPOBAHHOM BapuaHTe mpej-
cTaBnset coboii 3aboneBaHWe, XapaKTepusyloLleecs Heno-
CpeaCTBEHHOW WHBa3Wel CMHOBWAbHOM 060/104YKM MUKpO-
opraHM3mMamu, Haubonee vacto baxtepuamu [9]. Begywmm
3TMONOrMYECKUM areHToM sBnsetca Staphylococcus aureus
(no 80%), npu 3ToM B Noc/eaHee BPeMS YBENMYMBAETCS KO-
nMyecTBO WTaMMoB Staphylococcus aureus, pesnCTEHTHBIX
K Metuumnimny (Methicillin-resistant Staphylococcus aureus,
MRSA) [9, 10]. CenTu4ecKuiA apTpUT HEPEAKO OCNIOXKHSIET Teye-
HWe ayTOUMMYHHBIX 1 CUCTEMHbIX 3ab0sIEBaHUN COeAMHUTENb-
HOI TKaHW, Haubonee YacTo peBMaTOMAHOTO apTpuTa, noja-
TPUYECKOr0 apTpUTa, a TaKKe 0CTEOMUENUTUYECKOTO NpoLiecca
M NOCNeaCTBMiA TPaBM KPYMHBIX CycTaBoB. HecBoeBpeMeHHas
[VarHocTvKa bakTepranbHOro apTpuTa UM e€ oTCYTCTBUE MO-
JKET NPUBECTU K BbIPAKEHHBIM [LECTPYKTUBHBIM U3MEHEHUAM
CYCTaBHbIX NOBEPXHOCTEN C HOPMMPOBAHUEM OBLUIMPHBIX Xpsi-
LLeBbIX M KOCTHbIX AedeKToB, aHkunosy [11, 12].

KpaitHe peokuM M He Bceraa CBOEBPEMEHHO AMAarHoCTW-
PYeMbIM SIBASIETCS COYETAHHOE TEYEHWEe aBaCKYNsApHOro He-
Kpo3a roiioBkM DefpeHHON KOCTW M CenTUYecKoro apTputa
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Ta3obespeHHoro cyctasa. lpu aHanu3e 3apybexkHoi nuTepa-
TYpbl Mbl BCTPETUIIW BCEM0 HECKOJIBKO OMMCaHMIA KIIMHUYECKUX
CyyaeB KOMOMHMPOBaHHOIO NopaxkeHus TasobepeHHoro
cyctaa (AHIBK u cenTuyeckuit apTpuT) ¥ NaLMEHTOB C UM-
MYHOCYNPECCUBHBIMU UMM OHKONOTUYECKUMM 33b0eBaHNAMM
[13]. OpHaKo B yKa3aHHbIX paboTax OTCYTCTBYET onucaHue an-
rOPUTMOB OMEPaTMBHOTO JIeYeHUs NauMeHToB. B cuctematu-
ueckoM 0630pe, NOCBALLEHHOM HabrlofeHWI0 paaa cnydyaes
aBaCKyNspHOro OCTEOHEKPO3a rosioBKM BeapeHHON KocTw
y naumeHToB, nepeHéciumx COVID-19, KonnekTMBoM aBTOpPOB
npoaHanusupoBaHo 104 KIMHUYECKMX Crydyasl, U3 KOTOpbIX
COMYTCTBYIOLUMI CENTUYECKUIA apTpuT Habnoganca nuib
B 4,4% [14-16]. MNpu aHanM3e MCTOYHUKOB OTEYECTBEHHOM K-
TepaTypbl 3a nocnenHve 10 NeT Mbl He BCTPETWIM ONUCAHKA
NMOA0OHbBIX KNIMHUYECKMX Cy4aeB.

OMUCAHWUE KNTMHUYECKOIO CJTYHAA

Maumenr C., 1985 roga poxaenus, 5 oktabpa 2021 ropa
noctynun B COVID-rocnutanb LleHTpanbHoii paoHHoI 60b-
HWLBI MO MECTY MUTENbCTBA C JKanobamu Ha NUXOPaAKy,
KalleNb C OTXOXAEHMEM MOKpOThI, 0bLiee HesoMoraHue,
cnaboctb. Mpu goobcnefoBaHM AnarHOCTMpOBaHa LBYCTO-
POHHSAA NMHEBMOHUSA. Bbino HauyaTo KOHCEpPBATMBHOE NleYeHWe
COMAcHO aKTyabHbIM Ha TOT MOMEHT BPEMEHHBIM KIIMHU-
YECKUM PeKOMEHJALMAM, BKI0Yas CUCTEMHOE MpUMEHEeHWe
ITOKOKOpTUKocTepouaos. [lebiot 6onesoro cuHapoma B 06-
nactu nesoro begpa nauMeHT OTMETUN CNyCTA 2 Hepenu
oT cTapTa 3aboneBaHus. bonb nokanusoBanack B obnactu
MPOKCMManbHOro OTAeNa eBoro beapa ¢ ppaguauueit B ne-
BbIA KOMEHHbIN CYCTaB, IEBYIO FOfIEHb, HOCUNA BbIPAXEHHBIN
W NOCTOAHHBIN XapaKTep. B nocneaytoLeM 6onesoi cMHAPOM
MPUBEN K Pe3KOMy OrpaHMYeHno 0nopocnocobHOCTH KoHeu-
HocTu. [aLmeHT NPOBOAKN CAaMOCTOATENbHOE NleYeHne HecTe-
pouaHbIMM NpoTuBOBOCTanUTeNbHbIMKA cpegcTBamu (HIBC),
aHanbreTMkamu; nocne obpalleHus B NeyebHoe yupexeHue
Mo MecTy XMWTeNbCTBa eMy BbiM Ha3HaueHbl neyeHne beta-
METa30HOM 1 M1 BHYTPMMbILLEYHO OfHOKPaTHO M Kypc HITBC
BHYTPUMbILLe4Ho N2 5. Ha 3ToM doHe naumeHT cTan oTMeyatb
yIyuLLEHKeE.

C Hosbpsa 2022 ropa nauueHTa BHOBb CTanu becroko-
uTb 60nM B 06nacTu NeBOW HUKHEN KOHEYHOCTU B MOKOE
W npu Harpyske. boneBoi cuHOPOM NauMeHT KynupoBan
camocTosaTensHo npuémom HIBC. AMbynaTopHo Gbina Bbl-
MojHeHa MarHUTHO-pe3oHaHcHas ToMorpadmsa (MPT) nosc-
HWYHOTO OTLENa MO3BOHOYHWKA, NaLUMEHT KOHCYNbTUPOBaH
HeMpOXMpyproM, 1 eMy bbina Ha3Ha4eHa Tepanua LeKcaMe-
Ta3oHoM B/B N2 7. Ha ¢oHe nieyeHmns ctan oTMedatb Yyulle-
HWe obLero camouyscTBus. Cnycta Mecsy anu3op, bonesoro
CMHAPOMA MOBTOPWUNIC BHOBb U OblN BrepBble COMPSXEH
C noBbILLEeHNEM TeMnepaTypbl Tenia ao 38,5 °C. C 28 nekabps
2022 r. Haxo@MNCcs Ha CTaUMOHAPHOM NIEYEHUN B HENPOXMPYP-
TMYECKOM OTZLENEHUH, T MOSTy4as KOHCEPBATMBHYIO TEpanmio
(TKC, aHTMbaKTepuanbHas Tepanus, HINBC) 6e3 BbipaeHHO-
ro KSiMHuyeckoro agdekta. MoBTopHO Obina BhiNonHeHa MPT
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MOACHMYHOrO OTAeNla MO3BOHOYHMKA C 3axBaToM Ta3obe-
LPeHHBbIX CYCTaBOB, M0 pe3y/bTaTaM KoTopoi BriepBble Hbino
[MarHoCTUpOBaHO ABYCTOPOHHEE MopaXKeHWe rofloBoK 06eux
benpeHHbIX KoCTei.

Ha doHe nocTosHHbIX 3MM3040B NMXOPaLKK, @ TAKKE Yuu-
ThbiBasl BbICOKWE 3MMUAEMUONOTMYECKME PUCKU TOMO Nepuoaa
BPEMEHW NaLWeHTy BHOBb Obliia NMPOBEAEHA KOMMbIOTEPHAS
ToMorpacms opraHoB rpyaHOM KIETKU M AUarHOCTUPOBaH pe-
UMAVB [BYCTOPOHHEW MHEBMOHMM, C BbICOKOW BEPOSTHOCTbH
BMpYCHOTO reHe3a. Ha doHe oTCYTCTBUA NONOXKMTENBHONM AU-
Hamuku 19.01.2023 r. naumeHT BbIN rOCNUTaNN3UPOBaH B UH-
(eKumMoHHoe oTAeneHne KMHUK CamMapcKoro rocyfapcTBeH-
HOro MeAMUMHCKoro yHuBepcuteTa (CamIMY). B 3to Bpems
bonu B 0bnacTv neBoro Ta3obeLpeHHOro CycTaBa yCUIMIUCH,
W NaUMeHT AN NepeABUXKEHWS Havan UCMoNb30BaTh A0NON-
HUTENbHbIE CPELCTBA 0NOpbI. U306 NOBLILLEHUS TeMMepa-
Typbl TeNla coxpaHsnnce Ao cybdebpunbHbix umdp. pu no-
CTYMNIEHUN OTMEYEHBI U3MEHEHMS B KITMHUKO-1abopaTopHbIX
noxasatensx: neikouutel — 9,7x10%/n, C-peaKTvBHbIi be-
nok (CPB) — 162,2 Mr/n, ckopoCTb OCefjaHWsi 3pUTPOLIMTOB
(C03) — 33 MM/vac.

Ha ¢oHe amMnupuyeckon aHTUOaKTepManbHOM Tepanuun
ObINI0 OTMEYEHO CHUXEHWE YPOBHS NabopaTopHbIX MOKa-
3ateneil MapkepoB BocnaneHus — CPbB, konuuectsa nei-
KOLMTOB, YPOBHA NMPOKaNbLMTOHWHA. B npouecce neyeHus
naumeHT bblN KOHCYNBTUPOBaH TPaBMaTo0rOM-0PTONEAOM,
KOTOpbIM Obil MoCTaBneH AMarHo3 — acenTUYecKUi He-
Kpo3 ronioBoK beapeHHbIX KocTel: cneea — Il cTenenu,
cnpaBa — | ctenenn (no ARCO). BTopuuHbIin ocTeoapTpos
Ta3obeapeHHoro cyctaea lll ctenenn (Kellgren—Lawrence)
(puc. 1).

Puc. 1. PentreHorpamma Ta3obenpeHHoro cyctaBa nmaumedta C.,
38 ner, B NpAMOiA NpOEKLMM [0 Onepauuy.

Fig. 1. Preoperative radiograph of the hip joint in direct projection
of patient S., 38 years old.
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B cBA3M C HEBO3MOXHOCTbH BbINOSIHEHUSA TOTaJIbHOMO
3HA0MPOTE3NPOBaHMA Ta306eapeHHOr0 cycTaBa, 00ycnoBneH-
HOW KpalHe BbICOKUM PUCKOM MHAEKLIMOHHBIX OCOMHEHWH,
naumeHTy bbina HasHaueHa KOMMJEKCHas KOHCepBaTMBHaS
Tepanus.

B mapre 2023 roga naumeHT Bbin rocnuTanmavpoBaH B Xu1-
pyprudeckoe otaeneHne N® 2 KAMHMKM NponefeBTUYECKON
XMpyprum (oTaeneHne rHoiHOA Xupyprm) KinuHuk CamIMY
C NMOAO3PEHMEM Ha CENTUYECKMIA KOKCUT CrieBa, HEKPO3 ro-
NOBKM NeBoi beapeHHoM KocTu. Mpu nocTynneHun ypoBeHb
neitkoumTos coctaensn 11,3x10%/n, CP6 — 97,3 mr/n, C03 —
24 MM/4ac. [lononHUTENbHbIE UHCTPYMEHTaNbHbIE MCCNeno-
BaHWSA He BbISBUIN CEMTUYECKWUX 04aroB MHOM JIOKanM3aLum.
Mpn nosTopHOM npoBefeHny MPT Ta306eapeHHbIX CyCcTaBoB
ObinW BbISBNEHBI CNEAYOLLME U3MEHEHWS: PE3KO BbipaXeH-
Hblii CUHOBWT, BbIpaXKEHHas runepTpodua CyCTaBHOW Kancy-
Nbl, OTEK NEPUAPTUKYNAPHBLIX MATKUX TKaHEW, He CBOWCTBEH-
Hble AN TUNUYHON KapTuHbl AHTBK (puc. 2).

C LenbHo OLEHKM KITMHUKO-(YHKLMOHANBHOIO CTaTyca na-
LiMeHTa HaMK BbINW MCMOMb30BaHbI LKasbl-0NpocHUKK: Harris
Hip Score (pesynbtaT nauneHta — 17 6annoB), BU3yanbHas
aHanoroBas LWKana 6onm (BALL) (8-9 6annos).

HeoaHokpaTtHO BCTaBan BOMpoC 0 MPOBELEHUM PE3EKLNM
rofI0BKM N1EBOI 6epeHHON KOCTU B Ka4eCTBe eAMHCTBEHHOMO
BO3MOXHOI0 BapMaHTa CaHaLMu CeNnTUYECKOro oyara. YuuTbl-
Basl, YTO OCHOBHbLIMM MPEAUKTOPaMM, YKa3blBalOLLMMM Ha Hea-
CeNTUYECKUIA XapaKTep NpoLiecca, 0CTaBaCh 3MU30AbI NIMX0-
PagKy, CTOMKOE MOBbLILLEHWE MapPKePOB BOCMANEHNS, @ TaKKe
beps Bo BHMMaHWe AeKoppensauuio nabopaTtopHbix NoKasare-
new, KIMHUYECKMX U UHCTPYMEHTaNbHbIX METOAO0B MUCCNeno-
BaHWSA, HE XapaKTepHbIX ANS aBacKYNSPHOr0 OCTEOHEKPO3a,

Puc. 2. lpenonepaumoHHas MarHMTHO-pe3oHaHCHas ToMorpamma
Ta3obespeHHbIX cycTaBoB naumeHTa C., 38 net, B KopoHapHo# npo-
eKumu.

Fig. 2. Preoperative MRI of hip joints in coronary projection of pa-
tient S., 38 years old.
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Bbino NpuHATO pelleHue o Bonee AeTanbHOM AMArHOCTUKE
U NOATBEPXAEHMM DaKTepuanbHOW Npupoabl 3aboneBaHus.
C noMoLLblo MYHKLUMOHHOMW acnupauuy CUHOBUAbHON KUA-
KOCTM Ta3006eapeHHOro cycTaBa NMoj, PEHTTEHOCKOMUYECKUM
KOHTponeM Obin npousBeaéH 3abop Matepuana. MakpocKo-
MUYECKN CMHOBWANbHAs XUAKOCTb 6e3 B3BecH, naTonoruye-
CKUX BKJIKOYEHUIA, GUOpPUHA, reMOopparMyeckoro KOMMOHEHTA.
TecT Ha neiiKoUMTapHY0 3cTepasy MONoXUTENbHbINA. bakTe-
pUOSIOrMYecKoe MCCNenoBaHue BepudUUMpOBano MUKpob-
Hyt0 KoHTaMuHaumto Staphylococcus aureus. J1abopaTopHble
noKasaTenu NpoaoKanu AeMOHCTPUPOBAaTb POCT MapKepoB
Bocnaneus: CPb — 152,1 mr/n, C03 — 25 Mm/yac. Yuutbl-
Bas HECTaHAAPTHOCTb KJIMHWUYECKOW CUTyaUuW U OTCYTCTBUE
WU3BECTHbIX anropuTMOB JIeYeHUs B NOAOOHbBIX KIMHUYECKMX
Ccnyyasix, OblNo0 NPUHSATO peLleHue O NPOBEAEHUM MaLMeHTy
ABYX3TarHoro OnepaTMBHOTO NEYeHMWs: Nepebld 3Tan (CaHu-
PYHOLLMIA/PE3EKLMOHHBIN) — pe3eKLMs FONoBKW OeapeHHoi
KOCTU C YCTaHOBKO/ LUAPOBMAHOIO LEMEHTHOMO Creicepa,
WMMPErHMPOBaHHOIO aHTUOMOTUKaMK; BTOPOW 3Tan (PEKOH-
CTPYKTUBHbIIA/NNACTUYECKMIA), NOCne KynupoBaHMs Bocna-
JIUTENbHOTO Mpouecca, — ToTajlbHoe 3HAOMPOTe3NpoBaHMe
Ta300e/peHHOro cycTaBa.

MepBblit 3Tan onepaTUBHOTO JieYeHUs

Onepaums BbinonHeHa 05.05.2023 r. MpousseaéH goctyn
K Kancyne cyctasa. [pu peBusuv Habnoaaetcsa runeptpodms
nocnefHei, NepuapTUKYNAPHbIX MArKUX TKaHel. ocne Kan-
CYNOTOMMM B PaHy BbIAENWI0Ch 06MITBHOE KONIMYECTBO MYTHOIA
CMHOBMAIbHOW XMAKOCTU C reMOpparMyeckuM KOMMOHEHTOM
(6onee 50 mMn). MHTpaonepaLMOHHLII TECT Ha JIEAKOLUTaPHYIO
3CTEpasy MoOKMTENbHBIA. VIHTpaonepaLMoHHoe LmToNnoru-
YecKoe MCCNeNoBaHUe CUHOBUANBHOW KWAKOCTU: LMTO3 —
22 543 c npeobnapanmeM Heittpodunos (91,3%). McceuéHHble
napaapTUKYNApHbIE TKaHW OTMPaB/EHbl Ha TMCTONOMMYECKoe
3JKCMpecc-uccnefoBaHne: Npy NOACYETE B NATW MONSX 3pe-
Hua ¢ yBenndeHneM x400 BbisBNeHbl NonMMopdHoALEPHbIE
HeMTPOdUNbI C YETKO ONpeaensieMoi LUTONa3MaTU4eCKon
rpaHuULIEN B KOIMYECTBE 3HAUMTENBHO bonee NATU 3NeMEHTOB.

lonoBKa M LWelKa beapa BbIBUXHYTHI B OMEpaLMOHHYI0
paHy. CycTaBHOW XpsLll ronoBku 6efpeHHOM KOCTU MpaK-
TMYECKU OTCYTCTBYET, KauecTBO KOCTHOM TKaHW rONOBKY,
LIEMKN U MPOKCUMAnNbHOM0 MeTasnudusa benpeHHoI KocTu
PesKo CHuxeHo. Mpu ocyllecTBNeHUN BblBMXa MPOM3OLLEN
naToyiornyeckuin nepenoM (MPoAc/bHbIA packon) B obnactu
Wwenkn benpeHHOM KocTu. bbin npou3BedéH 0CTEOCMHTE3
MeTannodukcatopoM (BUHTOM). BbinonHeHa LwabnoHHas pe-
3eKums LWelikn beppa, ronoeka ypaneHa. pousseneHo oc-
B0OOX/1eHWE BEPTNYXKHOW BNaguHbl 0T GUOPO3HO U3MEHEH-
HbIX MSAKUX TKaHeW, C MOMOLLbI0 PUMMEPOB OCYLUECTBIEHO
yAaneHue natofloryeckm M3MEHEHHOTO CYCTABHOM XpALa
U CybXoHAPanbHON KOCTHOM TKaHW BEPTIYXHOM BMafMHbI.
Mepen, ycTaHOBKOM Crielicepa BbIMOSHEHbI CaHaLms, YrbTpa-
3BYKOBAs KaBUTaLMA BEPTIYXHOM BNagyHbI, NapaapTUKynsp-
HbIX TKaHel ¢ pacTBopoM beTaauHa (B KoHUeHTpaumu 1,3 r/n).
K koctHoMy uementy Surgical Simplex P (40 r) pobaeneHo
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2 T NOpOLUKA BaHKOMMLMHA M 2 T NOpOLUKa LedTpMaKCcoHa,
¥ CMOZENMPOBaH LUApOBMAHLIN cneiicep. B KauecTBe opueH-
TMpa ans dbopMupoBaHNa crercepa Heobxoanmoro avame-
Tpa Mbl CMONL30BaNM PUMMEP, KOTOPLIM MpefBapUTENbHO
onpejenuan AMaMeTp BEPTITYHOWM BNaauHbl (B HaLLeM cy-
yae amameTp cocTaensa 47 mm). ChopMmpoBaHHbLIN chevicep
MOMeLLEH B BEPTNY)KHYKO BNaauHy. locne BnpasneHus npo-
BefleHa peBU3Ns: 00BbEM NaCCUBHBIX ABUMEHWUIA B Npeaenax
(1310NorMyecKoit HopMbI, TEHAEHLMW K MUTpaLum cnelicepa
HeT. Onepaumsa 3aBeplueHa MOCNOMHBIM YLUMBAaHWEM paHbl
6e3 octaBneHus apeHaxeil. Ha KOHTPONbHOW peHTreHOrpaM-
Me orpefenseTcs LeMeHTHbIN LapoBUAHbIN Crieicep B BEPT-
NyXHoW BnaauHe (puc. 3).

B nocneonepauMoHHOM nepuoge NaUMEHTY HasHauyeHa
napeHTepanbHas aHTMbaKTepuanbHas Tepanus: BaHKOMULMH
1,0 r B/B 2 pa3a B aeHb, pudamnuumnd 300,0 Mr B/B 2 pasa
B [eHb. JlabopaTopHbIii KOHTPOMb Ha BTOpblE CYTKW Mochne
onepatuBHoro BMeLuatenbcTBa: CPb — 26,7 mr/n, ¢ubpu-
HoreH — 4,72 r/n, CO03 — 47 mM/u. Ha 11-e cyTku nocne
onepaTueHoro BMeLuatensctea: CPb — 20,2 mr/n, ¢ubpu-
HoreH — 4,0 r/n, C03 — 25 MMm/u. PaHa 3axuna nepsuu-
HbIM HaTSXEHWEM, NaLMEHT BbIMUCaH Ha 16-e CyTKU nocne
onepaLmu.

Mpu BbINKCKE NaLMEHTY Ha3HaYeHa aMbynaTopHas cxeMa
nepopanbHoii aHTUbaKTepuanbHOM Tepanuu: LUNpodIoK-
caumH 750 Mr 2 pasa B fieHb, pudpaMnuumH 450 Mr 2 pasa
B [eHb B TeyeHue 6 Hepenb. Ha ambynatopHoMm atane na-
LIMEHT CTan 0TMeyaTb CHUXeHWe boneBoro cMHApPOMa, nepe-
[BUrancs C MOMOLLbI0 KOCTbINEW, 3NM30A0B MOBbILIEHNS
TeMnepaTtypbl Tena He Habnwoganock. B auHamuke — cTom-
KOe CHWXeHWe 1abopaTopHbIX MapKepOB CUCTEMHOTO BOCNa-
neHus: yepes 3 Hepenm nocne onepauum CPb — 15,4 mr/n,
¢ubpuHoreH — 3,53 r/n, C03 — 23 MM/u. Yepes 6 Hegenb

Puc. 3. MocneonepaumoHHas KOHTPOsIbHas peHTreHorpaMMa nauu-
eHta C., 38 net, Ha 5-e CyTKM nocne onepauuu.

Fig. 3. Postoperative control radiograph on the 5" day after the
operation of patient S., 38 years old.
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nocne onepauum CPb — 13,2 mr/n, ¢pubpuHoreH — 2,8 r/n,
CO3 — 18 mMM/u. Yepes 9 Hemenb nocne onepauwm CPb —
8,0 mr/n, ¢ubpuHoren — 2,8 r/n, CO3 — 13 mMMm/u. OueH-
Ka no wwkane Harris Hip Score — 36 6annos, no BALl —
4-5 bannoB. OueHKa YKa3aHHbIX K/MHMKO-NabopaTOpHbIX
JaHHbIX M03BOAMIA MPEANONOXMTL KYNMpoBaHWe BoCNa-
nMTeNbHOMO npouecca. [Ing noaTBepXAeHUs 3Toro ambyna-
TOpHO 6blna BbINOHEHa MyHKUMs Ta3obepeHHOro cycTasa
Moj, PEHTrEHOCKOMWUYECKUM KOHTponeM ans nabopatopHoii
OLIEHKM CMHOBMANBHON MUAKOCTW. IKCNpeCC-TeCT Ha NeKo-
LMTapHYI0 3CTepasy OTpuLaTeNbHbIA, MUKPOBUONOrMyecKuil
aHanu3 CWMHOBWanNbHOW upKocTM — 6e3 pocta. Ha Kok-
TponbHoi MPT Ta3obenpeHHOro cyctaBa Npu3Haku apTpuTa
TaKKe oTCyTCTBOBaM (puc. 4).

YuuTbIBas NONOMUTENBHYIO AMHAMMKY, KYNMpOBaHUe BOC-
nanuTenbHOro npoLiecca, HopManu3auuio NabopaTopHbIX no-
KasaTesien, NauMeHTy B NIaHOBOM MOpsiAKe NPOBeLEH BTOPOiA
3Tan onepaTuBHOID JieYeHUss — ToTanbHOe 3HA0NPOTE3NPO-
BaHWe Ta30befpeHHOr0 cycTaBa.

Bropoii aTan onepaTmBHOro neyeHus

Onepauus BbinonHeHa 19.07.2023 r. TpoBenéH po-
CTYN K Kancyne CycTaBa M NpoKcMManbHoMy otaeny begpa
B NPOEKLMM Noc/eonepaLmoHHoro pybua ¢ ucceyeHueM no-
cnegHero. BoinonHeHo ucceyenue pybuoBbiX U GubposHo
W3MEHEHHBIX NapaapTUKYNAPHbIX MATKUX TKaHel. WHTpa-
onepauuoHHOe WCCNEeAoBaHNE CUHOBMANBHOW KWUAKOCTU:
TECT Ha NeWKOLUMTapHYK 3CTepasy oTpuuaTeNbHbIi. MHTpa-
OnepaLMoHHOE LIMTONOMMYECKOE MCCNe0BaHWe CMHOBUAMb-
HOM KMAKOCTH: UMTo3 — 355 KN/MKN. TucToNornyecKoe aKc-
npecc-uccnefoBaH1e NapaapTUKYNIAPHbIX TKAHEW: B MATU No-
NAAX 3peHns ¢ Haubonee NOTHLIM KIETOUHBIM MHOWILTPATOM,
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c ysenuyeHneM x400 nonumopdHosaepHble HerTpoduUbl
C YETKO OnpenensieMoil UMTONNa3MaTUHECKoW rpaHuLen
He BbISIBNEHbI.

B obnactu npokcumanbHoro otaena 6eapeHHoON KocTu
BM3yanu3upoBaH MeTannodukcatop (BUHT), MPOMU3BEAEHO €ro
yaaneHue. lpoKkcuManbHbIn oTaen benpa BbiBeEH B onepa-
LIMOHHYIO paHy, NpW PeBM3UM OTMEYAETCS BbIPAXEHHOE CHU-
JKEHME KOCTHOW MIOTHOCTU MPOKCUManbHoro othena beapa.
Mpy panbHemwlel peBM3MM BM3Yanu3vpoBaH LUAPOBUAHBIA
cneicep, npousBefeHo ero yaaneHuwe. [locne Lwapswero
PUMMMPOBaHWSA B MPaBUIbHOM aHAaTOMWYECKOM MONOMEHUMN
YCTaHOBMEH BEPT/YXHbII KOMMOHEHT 3HAoNpoTesa press-fit,
BKJTAAbILL U3 BbICOKOMOJEKYNAPHOMO MoMaTUNeHa. PeBuaus:
BEPTNYIKHbIA KOMMOHEHT cTabuneH. KocTHO-Mo3roBoi KaHan
benpa obpabotaH paLLnunsamu, B NpaBWILHOM aHaTOMUYECKOM
MONOKEHUN YCTaHOBNEH beApPEHHBIN KOMMOHEHT 3HA0NPOTE3a
press-fit. [ocnie npuMepKK ycTaHOBNEHa rofioBKa 3HA0MPOTe3a
Ta30beapeHHoro cyctaBa. BripaeneHue, peBusus: cyctaB cTa-
BuneH. Onepaums 3aBepLueHa NOCNOWHBIM YILMBAHWEM PaHbl.
KoHTponbHas peHTreHorpadms BbINOHEHa Ha 2-e CYTKU nocrie
NPOBEAEHHOTO 0MepaTUBHOIO NeyeHus (puc. 9).

Mocne npoBeaEHHOTO ONEpPaTUBHOMO JIEYEHUs B paMKax
nepBoro 3tana AOCTUTHYTa 3IMMUHALMA MUKPOOHOMO areH-
Ta U CUCTEMHOTO BOCMANIUTENLHOMO OTBETA C COXpaHEHWEM
onopocrnocobHocTU U 0b6bEMa ABUKEHUS| KOHEeYHOCTU. JT0
ObIN0 NOATBEPHAEHO KJIMHWYecKU M nabopatopHo. Heob-
XOLMMBIMM [AWarHoCTUYECKUMM METOAaMK UCCNEeA0BaHUS
B MepuonepauroHHOM Nepuoe ABASKTCA NyHKuMsA Tasobe-
LPEHHOr0 CyCTaBa, KOHTPOb sabopaTopHbIX MOKasaTenew,
OLEeHKa obLero cTaTtyca. AHanu3 CMHOBMANBHON KULKOCTH
HaTMBHOrO cycTaBa — St. aureus, nepep BTOPbIM 3TanoM
PEBM3MOHHOIO 3HAONPOTe3MpoBaHus — 6e3 pocra. Liutos

Puc. 4. MocneonepauuoHHas MarHUTHO-Pe30HaHCHas TOMorpamMma
Ta3o0beapeHHbIX cycTaBoB nauueHTa C., 38 net, B KOpoHapHoW npo-
eKLMK.

Fig. 4. Postoperative MRI of hip joints in coronary projection of
patient S., 38 years old.

DAl https://doiorg/1017816/VT0611077

Puc. 5. PeHtreHorpadus TazobenpenHoro cycrasa naumeHta C.,
38 net, Ha 2-e cyTKM nocne NPOBEAEHHOMO TOTANILHOMO 3HAOMPO-
Te3MpoBaHMS.

Fig. 5. Radiography of the hip joint on the 2" day after total endo-
prosthetics of patient S., 38 years old.
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CMHOBMAJLHOM XMAKOCTW [0 YCTaHOBKM cneiicepa — 22 543
¢ npeobnapanneM Heitpogunos (91,3%); Bo BpeMst BTOPOro
atana — 355 kn/MKN. KnuHuKo-dyHKUMOHaNbHas OLeHKa
nposegeHa no wkane Harris Hip Score: go onepauum cymma
bannos cocraBnsana 17, nocne npoBefEHHOrO MEpBOro 3Ta-
na — 36, yepe3 3 MecsAUa nocse 3HAO0NPOTe3NPOBaHUS — 6.
OueHKa boneBoro cMHApPOMa OLEHMBaNach Mo BU3yaslbHO-
aHasIoroBoM LUKane: B NpefonepaLMoHHOM Nepuoae oHa Co-
ctaBuna 8-9 6annos, nocne nepBoro stana — 4-5 6annos,
yepe3 3 MecsiLa Nocsie 3HAONPOTe3upoBaHua — 1 bann.

ObCYXOEHWUE

lpoBeaeHWe ABYX3TAMHOrO OMEpPaTUBHOMO NEYEHWUS Mo-
XET ObITb KpaiiHe aKTyanbHbIM 151 NALUMEHTOB C COYETaHHbIM
TEYEHWEM aBaCKYNAPHOr0 HEKPO3a rofioBKW benpeHHon Ko-
CTU, OCNIOKHEHHOO CENTUYECKWUM apTpUTOM Ta30beapeHHOro
cyctaBa. 310 06yCNOBMIEHO TeM, YTO B JaHHOM Cy4ae, C OA-
HOI CTOPOHBI, NPOBEAEHWE NEPBUYHOIO 3HA0NPOTE3MPOBAHMS
Ta3o0beapeHHOro CycTaBa MpOTMBOMOKAa3aHo, a C Apyrol —
M30/IMPOBAHHOE KOHCEPBATMBHOE JIeYeHWe BaKTepuanbHOro
apTpuTa ycyrybnsert TeyeHue octeoHekpo3a [18]. Hecmotps
Ha To, YTO B HacTosLLEe BPEMS HET 0OLLENPUHATBLIX KpUTEpU-
€B AWarHoCTMKU NMpu NMOLO3PEHUN Ha HanMuMe CENTUYECKOro
apTpuTa, HeobX0aMMO, Ha Hall B34, MOMUMO 0OLLEKNNHM-
YecKUX U GU3NKanbHBIX UCCNefoBaHuiA B 06s3aTenbHOM no-
PSAKe MPOBOAMTH [LeTanbHOe UCCNef0BaHUe CMHOBUATbHON
MUOKOCTU. Mukpobuonornyeckoe uccnefoBaHue npu 3ToM
HeobX0AMMO BbINOMHATL MPU OTCYTCTBUM POHOBOM aHTUDAK-
TepuanbHoi Tepanuu (C €€ OTMEeHOM MUHUMYM 3a 14 [Heil
[0 UCCNefoBaHWs), Ha MOAXOAALMX KYNbTypanbHbIX CPefaX.
06s3aTenbHbIMKU - ABNAKOTCA  LIMTONOTMYECKOE MCCNEAOoBa-
HWe W NOACYET KonmuecTBa neiikountoB B 1 MKN. [lpn bak-
TepuanbHOM apTpuTe ypoBeHb LMTO3a € npeobnagaHuem
Hentpodunos (bonee 85%) npeBbillaeT TaKOBOM NPU WHBIX
BOCMaNMTENbHbIX NpoLeccax. YCTaHOBNIEHO, YTO €C/U YuC-
N0 NIEMKOLMTOB B CMHOBUANbHOM xuakoctu bonee 25 000,
50 000, 100 000 MM?, BepoATHOCTL BaKTepUanbHOro apTpuUTa
Bo3pactaeT B 2,9, 7,7 n 28 pa3 cootBeTcTBEHHO. Kpome 3T0-
ro, OAHMM U3 0653aTeNlbHbIX METOA0B AMArHOCTUKM A0MKHO
ABNATLCA IKCTPEHHOE MHTPAONEPALIMOHHOE FUCTONOMMYECKOE
uccnenoBaHue 3aMOPOXKEHHbIX 00pa3LIoB NapaapTUKYNAPHbIX
TKaHen. OcHoBbIBasicb Ha Kputepusx QenbaMaHa (BbisBne-
Hue bonee 5 HeUTPOdMIOB He MeHee YeM B 5 NONAX 3peHMs
NP1 MUKPOCKOMKUYECKOM yBennyeHun x400), MoXHO u3Me-
HWTb TaKTWUKY ONEpPaTUBHOIO JIEYEHUS B MOMEHT NMPOBELEHMS
PEBM3MOHHOIO BMeLLaTeNbCTBa.

Wcnonb3oBaHue LUapoBMAHOrO cneicepa, UMNPerHupo-
BaHHOMO aHTUOMOTUKAMK, NO3BONIAET IMKBUAMPOBATL CENTU-
YECKW apTpUT 3a CYET UTOMPOBaAHUA aHTUBMOTMKA B TKaHM
W Hanbonbluen NOWaAN KOHTaKTa C BEPTTYKHOM Braau-
HOM W NPOKCMManbHLIM oTAenoM beppa be3 aucceMuHaumu
MWUKpPOGOpbI M0 KOCTHO-MO3rOBOMY KaHaiy befpeHHoN Ko-
cTH; obecneunBaeT NpoPUNAKTUKY YKOPOUEHUS KOHEYHOCTH
U coxpaHeHne obbEMa [BUMMeEHWH B cycTaBe. Kpome Toro,
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

LwapoBuaHasa ¢opMa crneiicepa MaKCUMasbHO KOHIPY3HT-
Ha Mo OTHOLLUEHWIO K BEPTNY}KHOW BnafuHe, 4To No3BonseT
COXPaHUTb aHaTOMWIO MOCNefHel LA nocieayloLen ycra-
HOBKW BEPT/TY}KHOTO KOMMOHEHTA Ha BTOpOM 3Tane onepa-
TMBHOTIO JieyeHus. VIHTpaonepaUMoHHOe W3roTOBNEHUE LLa-
POBMOHOIO Crercepa C Y4ETOM pa3mepa ronoBku beapeHHon
KOCTW KOHTpanaTepasnbHoi KOHEYHOCTY NO3BOJIAET COXPaHMTb
(hYHKUMOHaNbHYI0 [OCTAaTOMHOCTb cycTaBa. [lpoBenéHHoe
JBYX3TarHoe pPeBW3UOHHOE 3HAOMPOTE3MPOBAHUE MO3BONSA-
€T MOJHOCTLI0 BOCCTAHOBUTL (YHKLMIO M 0MOPOCMOCOBHOCTb
KOHeyHocTU. YTo KacaeTca nepurofa HaxoxAeHus cnelicepa
¥ CPOKOB BbIMOJIHEHUS BTOPOrO 3Tana XMpypruyeckoro fe-
UeHus, To 3[1eCb B KAYECTBE aHaN0rm Mbl MOXEM OpPUEHTU-
POBaTbCA MCKIIIOYUTENBHO Ha OMbIT ABYX3TAMHOIO JieYeHMs
MaLuueHToB C NepUNpoTe3HOM MHBEKUMeN Ta3obeapeHHOro
cycraBa. Cnepyet, 0fHaKo, OTMETUTb, YTO U OH Ha CEroAHsLL-
HWA LeHb HE JIMLLEH AUCKYCCUOHHBIX MOMEHTOB, K KOTOPbIM,
B 4aCTHOCTW, OTHOCWUTCA U BOMPOC KPUTEPMEB BO3MOXHOC-
TM KOHBEPCUMM aHTMMWKpPOOHOro creiicepa Ha 3HAOMPOTES.
B 3T0M oTHOLIEHNM, C HALIEW TOUKM 3peHUs, OQHUM W3 KJlio-
UeBbIX ABNSETCA NonoxeHue Matepuanos |l MexayHapon-
HOW COrNacuTeNbHOM KoHdEepeHLUN N0 CKENETHO-MbILLEYHON
uHdeKuum (2018), yKasbiBaloLLee, YTO «ONTUMabHbIE CPOKMU
peuMMniaHTauuy Npy ABYX3TanHOM 3HAONPOTE3UPOBAHMM Ta-
306epeHHOr0 UK KOMIEHHOTO CyCTaBa He YCTaHOBJeHbI. Pe-
MMNNaHTauMs AOMKHA BLIMOHATLCSA, KOTAA Jlevalui Bpau
nosaraet, YTo MHPeKLMA KynupoBaHa» [19].

3AKJIO4YEHUE

JlaHHbIN KIMHUYECKWI NPUMEp AEMOHCTPUPYET, YTO B X04€
AMarHoCTUYECKOro MOMCKa Mbl CTONIKHYIICh € BepudMKaLmen
ABYX NMaToN0rMYecKMX COCTOSIHMIA, OGHO W3 KOTOPbIX, NPpeaCcTaB-
NeHHoe 0CTeOHEeKpo30M ronoBkM beapa lllb ctagmm, conpo-
BOX[AlOLWMMCA (OPMMPOBAHUEM BTOPUYHOIO OCTE0APTPO3a,
SBNAETCS NOKa3aHWEM A1s MPOBeLEHNUS SHAONPOTE3NPOBAHMS
CycTaBa, a BTOpOe — CEMTUYECKUIA apTpuUT TazobeapeHHoro
CycTaBa — BbICTYNaeT B KayecTe abCcoMOTHOrO NPOTMBOMNO-
Ka3aHus K ero BbiNoiHeHut. MpeAcTaBneHHbIN HaMKU MeToq,
[BYX3TanHOro OMepaTMBHOMO JIEYEHWUSI C MCMO/Ib30BaHWUEM
Ha NepBOM 3Tare LIApOBWAHOMO Crelicepa, MMMpEerH1poBaH-
HOro aHTMBMOTMKAMM, MOXKET BbITb He JINLIEH ANCKYCCUOHHBIX
MOMEHTOB, HO B JaHHOM Cilyyae SIBNSETCA OHUM W3 nartore-
HeTUYecKy 060CHOBaHHBIX BapMaHTOB ONEPATUBHOIO NEYEHMS.
JlaHHBIN KIIMHWYECKUI CRyYaid YCNeLLHOro onepaTuBHON Jie-
UeHWs MOKa3bIBAET, YTO BbiDpaHHas TaKTWKA BMOJIHE OMpaB-
[aHa, Korga nepBUYHOE TOTalbHOE 3HAOMPOTE3UPOBaHME
Ta306epeHHOro cycTaBa NpOTMBOMOKA3aHO MPW HafMuMm Co-
NYTCTBYIOLLLEr0 CENTUYECKOro NpoLecca.

JOMO/IHUTE/IbHO

Bknap aBTopoB. ABTOpbI MOATBEPXOAlOT COOTBETCTBME CBOEMQ
aBTOPCTBa Mex/ayHapooHbiM Kputepusam ICMJE (Bce aBTopbl BHeEC-
NN CYLLECTBEHHBIA BKNaf B pa3paboTKy KOHLENnuwu, nposefeHve
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WCCNe0BaHUA W MOArOTOBKY CTaTby, NPOYNM 1 040bpuamn huHanb-
Hyto Bepcvto nepep nybmKaumei). HanbonbLumi BKaa pacnpeseneH
cnepytowwm obpasom: [1.C. Kypalies — xupypriyeckoe nedeHme na-
LiMeHTa, pedaKT1poBaHwe cTatby; IH. CBeTnoBa — pefakTvpoBaHye
craton; M.H0. CedeamHoBa — XMpYprudeckoe JiedeHne NauyeHTa,
0630p nMTEpaTyphl, CHOp M aHanNM3 NUTEPaTypHBLIX UCTOYHMKOB, Nof-
FOTOBKA W HanmcaHme Tekcta cTatby; CJ1. 3yes-PatHukoB — xupyp-
rMYecKoe fieveHue MauumeHTa, chop W aHanm3 IMTepPaTypHbIX UCTOY-
HWKoB; AA. KHa3eB — Kypaums, 063op nuTepartypsl, cbop 1 aHanms
NUTEpaTYpHbIX MCTOYHWKOB, HaMMCaHWe TEKCTa CTaTby.

WUcTounuk duHaHcmpoBaHus. ABTOpbl 3asBRAKOT 00 OTCYTCTBUM
BHELUHero (WHaHCVMPOBaHWA MpU MPOBELEHUU UCCNef0BaHNA 1
MOAroTOBKE MyBAMKALWMN.

KoHdbnuKT uHTepecoB. ABTOpbI [JEKNAPUPYIOT OTCYTCTBME BHBIX U
MOTEHLManNbHbIX KOHDMKTOB MHTEPECOB, CBA3aHHbIX C NPOBEAEH-
HbIM MCCNEl0BaHMEM W NYBIMKALWMEN HACTOSLLEN CTaTbX.
WHdopMupoBaHHoe cornacue Ha nybnukaumio. ABTopsl Nosy4m-
TN MUCbMEHHOE COrnacue NaLMeHTa Ha MybanKaLmMio MeaMLMHCKWX
AaHHbIX 1 doTorpadmii. MaumeHT fobpoBosbHO noanucan hopmy
MHhOPMMPOBAHHOMO COrnacusa Ha NybiMKaLMio NepcoHanbHoM Me-
OVLMHCKOA MHdopMaumm B 0be3nmndyeHHon GopMe (aata noanmca-
Hug: 03.05.2023 r.).
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JletanbHocTb NpM NepesioMax AUCTANIbHOIO OTAeNa
6eapeHHoi KocTu (0630p NnUTepaTypbl)

K.P. LLiepmaros', M.B. Mapiumkos?, K.M. Mepmpaos!

! loMoaenoBcKas 6onbHMLa, JoMopenoso, Poccus;
2 MoCKOBCKMI rocyAapCTBEHHbII MeUKo-CToMaToslorudeckui yusepeuteT uM. AW, Esokumosa, Mockea, Poccua

AHHOTALIUA

MepenoMbl gucTanbHoro oTaena beipeHHoN KOCTM y NOXMAbIX JI0AeN MOryT NPUBOAUTL K 060CTPEHMIO XPOHUYECKUX 3abone-
BaHWM U JieTanbHbIM UCX0AaM, CXOAHBIM C TeMW, YTO HabnofalTca Npy NepenioMax Lueiku beApeHHON KOCTU Y UL, TOW e
KaTeropuu. Takum obpa3soMm, Lienibio Haluel paboTel ABNSeTCA onpefeneHre GaKkTopoB, BAUAIOLWMX Ha NETaNbHOCTb NaLMeH-
TOB C NepesioMaMu SMCTaNbHOMO oTAena beipeHHoN KOCTH, Ha OCHOBaHWM aHanu3a 3apybexHbix uccneoBaHuid. Mouck 3a-
PYOEIKHBIX IMTEPATYPHBIX MCTOYHUKOB NpoBOAMNCA B Ha3ax AaHHbIX MeAMLMHCKUX nybnukaumii PubMed, «Kubep/leHnHKan,
Google Scholar, Scopus, Medline, KokpeiHoBckux 6asax AaHHbIX Cpeay cTaTel Ha aHTTIMIACKOM, KUTANCKOM, UTaMbsHCKOM
W PYCCKOM f3bIKaX, @ Takie ¢ nomolubio nnatpopmsl Web of Knowledge. B ocHoBHOM u3ydeHuio noaBeprannch nybnuka-
unm 3a nocneghuve 10 net. AHanu3 NUTepPaTypHbIX AaHHBIX MOKa3al, YTo NepesioMbl AUCTaNbHOMO 0TAena bepeHHoON KocTu
COMPOBOX[AIOTCS BbICOKOW CMEPTHOCTHIO NALMEHTOB B MepBble MecsALbl W rofsl nocne Tpasmbl (0T 18 mo 35%), npeumy-
LLECTBEHHO cpeay noxunbix 6onbHbIX 6e3 onepatnBHoro neyenns (90-100%) M Npu HaNMUMK HECKOMBKUX COMYTCTBYHOLLMX
3aboneBaHuii. PaHHee xupyprideckoe BMeLuaTenbCTBO (B nepBble 48 yacoB) sBnseTcs IQPEKTUBHEIM METOLOM JIEUEHMS,
3HaUMUTENTbHO CHUKAIOLMM feTanbHOCTb (B 2,8 pa3a).

KnioueBble cnoBa: nepesioM AuUCTanbHOro oTaena 6e,u,peHH0171 KOCTHU; CMEPTHOCTb; NOXXunble noaun.

Kak uutnpoBartb:
LLlepmatos K.P., Mapwwukos M.B., Memxupaos K.M. JletanbHocTb npu nepenoMax AuCTarnbHoro otaena beapeHHoi koctv (063op nntepatypsl) // BecTHuk
TpaBMartoniorum 1 optoneduu uM. H.H. Mpuopoea. 2024. T. 31, N2 1. C. 101-108. DOI: https://doi.org/10.17816/vt0582010

Pykonucb nonyyena: 17.09.2023 Pykonucb opo6peHa: 21.11.2023 Ony6nukoBaHa online: 26.03.2024
&
SKO®BEKTOP Bce NpaBa 3al/LLEHbI

© 3Ko-BekTop, 2024

101


https://eco-vector.com/for_authors.php#07
https://doi.org/10.17816/vto582010
https://doi.org/10.17816/vto582010

102

REVIEWS Vol. 31 (1) 2024 N.N. Priorov Journal of Traumatology and Orthopedics
DOI: https://doi.org/10.17816/vto582010

Mortality in fracture of the distal femoral bone
(review)
Kymbatbek R. Shermatov', Mikhail V. ParshikovZ, Kamal M. Medjidov'

! Domodedovo Hospital, Domodedovo, Russia;
Z Moscow State Medical University named after A.l. Evdokimova, Moscow, Russia

ABSTRACT

Distal femur fractures in the elderly can lead to the exacerbation of chronic diseases and fatal outcomes similar to those
observed in femoral neck fractures in the same category of individuals. Thus, this study aimed to determine the factors
influencing the mortality of patients with distal femur fractures based on the analysis of foreign studies and results of treated
patients. Review of foreign literature was conducted using the databases of medical publications PubMed, CyberLeninka, Google
Scholar, Scopus, Medline, and Cochrane among articles in English, Chinese, Italian, and Russian, as well as through the Web
of Knowledge. We analyzed publications for the last 10 years. Evaluation of treated patients included patients aged >60 years
with distal femoral fractures between 2021 and 2023. Analysis of the literature data showed that distal femur fractures are
accompanied by high mortality in patients in the first years after injury (from 18% to 35%), commonly in elderly patients without
surgical treatment (90%—100%), and the presence of several concomitant diseases accompanied by contractures of the femur,
knee joint, and false joint and displacement or fracture of the metal retainer. Early surgical treatment (first 48 h) is an effective
treatment method that significantly reduces mortality after distal femur fracture (by 2.8 times).

Keywords: fracture of the distal femur; mortality; elderly people.
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0B30PHI

OB0CHOBAHUE

MepenoMbl gucTanbHoro otaena beapeHHoW KocTu y no-
MUNbIX NIO4EN MOryT BbiTb paspyLUUTENbHBIMU TpaBMaMy,
NPUBOJALLMMK K 0DOCTPEHMI0 XPOHMYECKUX 3aboneBaHwuii
W NeTanbHbIM UCX0AAM, CXOLHBIM C TeMM, YTO Habnofanuch
Nnpu nepenoMax LUeiku BeApeHHON KOCTU Y JIUL, NOXKMNIOro
Bo3pacTa [1-8].

AxTyanbHocTb npobneMbl 06ycioBneHa BbICOKUM YpOB-
HEM CMEePTHOCTM Y NOXWUNbIX NaLMeHToB C nepenomamm be-
ApPeHHO KocTu. [0 [aHHBIM pa3fMyHbIX aBTOPOB, YPOBEHb
NeTanbHOCTU NpY NepesioMe €€ AMCTaNbHOro OTAeNa [oCTU-
raet o1 9 go 35% [1, 5, 7, 8], 4to HaMHorO BbiLLe NO CpaBHe-
HWIO CO CMEPTHOCTBH NPY NEpeNioMe NPOKCMMANBHOTO 0TAeNa
(o1 4,1 mo 18,7%) [9-11].

06LLen3BECTHO, YTO CTAaTUCTUYECKW 3HAYMMBbIMU Npej-
CKasaTeNiiIMM CMepTHOCTU SABMIAKOTCA MOXWAOW BO3pacT,
yBeNMYeHUe MHAeKca KomopbuaHoct Yapncona (Charlson
Comorbidity Index, CCl) n yBenudeHHbI MHAEKC KOMOpOMAHO-
cT1 YapricoHa ¢ nonpa.koii Ha Bo3pacT (an age-Comorbidity
Charlson Index, aaCCl) [7].

Llenbto Hawwen paboTbl ABNANOCH ONpefeneHe 0CHOBHbIX
(aKTopoB, BIMAILLMX HA NETaNbHOCTb NALMEHTOB C Nepeno-
MaMM LUCTaNbHOMO OTAeNa befpeHHOM KOCTH, Ha OCHOBaHUM
aHanu3a 3apybexHbIx uccnefoBaHui.

MET0/0J10r1s NOUCKA UCTOYHUKOB

MpoBeaeHo n3ydeHWe NIUTEpPaTYpHbIX UCTOYHUKOB No ba-
3aM JaHHbIX MeaMLMHCKKUX nyonukauuii PubMed, «Knbeplle-
HWHKa», Google Scholar, Scopus, Medline, KokpenHoBckuMm
6asaM [JaHHbIX CPeAu CTaTel Ha aHMWUMACKOM, KWUTAWCKOM,
UTaNIbSHCKOM U PYCCKOM A3blKaX, a TaKKe C NOMOLLIbK NaaT-
dopmbl Web of Knowledge. B ocHoBHOM aHanusy noaBepra-
mvcb nybnukaumm 3a nocneghue 10 net. M3yyanuck BospacT-
Hble 0COBEHHOCTH, CPOKW M BbIGOP OMEpaTMBHOIO JIeYeHNs,
ypoBeHb netanbHocTv Yepe3 30 aHei, 90 aHeii n 1 rog.

OBCYXAEHUE

MepenoMbl aucTanbHoro otaena benpeHHoi KocTu y mo-
UNbIX Nofen NpUBOAAT K 060CTPEHMIO XPOHUYECKMX 3a-
boneBaHuii U BLICOKOMY neTanbHoMy ucxopy [4-8, 12, 13].
B uccneposanusx 0. Wolf ¢ coaBT. fons naumeHToB ¢ BbICO-
Koi conyTcTBytoen natonorueii (CCl »3) 6bina Hue cpeau
BonbHbIX C AucTanbHbIMKM NepenoMamu (9%) No cpaBHeHMID
€ nMuamm ¢ auacmsapHbiMm (16%) unm npoKcMManbHBIMM Ne-
penoMamu (14%) [5]. 0aHaKo ecTb HEKOTOPbIE CBUAETENLCTBA,
Mo3BONIAIOLLME NPEAMONOKUTL, YTO NMALMEHTHI C Auadm3ap-
HbIMW W AUCTaNbHBIMK NepesioMamMm bepeHHoN KOCTM UMetoT
TaKoM e PUCK CMEPTHOCTW W Pa3BUTUS KOHTPaKTYPbl B KO-
JIEHHOM CYyCTaBe, KaK 1 nula ¢ nepesioMaMmu NPOKCUManbHOro
otaena [4, 8, 14, 15]. Mo paHHbIM uccnemoBanua PN. Streubel
C COaBT., NoKasatenu cMepTHocTn yepe3 30 gHen, 6 Me-
caueB 1 1 rog nocne onepaumn coctasuim 2, 13 n 23%
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AN NauMeHToB C MepesioMaMn AucTanbHoro otaena beadpa
n 0, 14 n 22% pns nuy ¢ nepenioMamMn NPOKCMMANbHOMO OT-
nena beapeHHon Koctu cooteetcTBeHHO [8]. 0. Wolf ¢ coasrT.
coobwatt o 6,3% netanbHoctn yepes 30 gHew, 13% —
uepe3 90 nHelt u 21% — yepes rof y NaLMEHTOB, NepeHec-
UMX NepesioM aucTanbHoro otgena bempeHHon Koctu [5].
Y My}UMH BEpOSTHOCTb CMEpTH B TEYEHWE NepBOro rofa no-
cne nepenioMa AMUCTabHOro oTaena begpeHHON KOCTU MOXKeT
ObiTb B 2,6 pasa BblLUe, YeM Y XeHLWWH [4, 13], ogHaKo aBTopbl
He YKa3blBaKOT MPUYWH 3TOW PasHULbI.

06wenpuHsaTeIn MHaekc CCl aABnsetcs yTBepAEHHLIM
MoKasatenieM A OLEHKM BO3MOXKHOW CMepTHOCTU M Npef-
CTaBnseT coboii B3BELLEHHYI0 CYMMY UMEIOLLMXCA Y NaLMeH-
Ta 3abonesanuii [16, 17]. CornacHo 3TOMy MHAEKCY, Hanuuue
B aHaMHe3e WH(papKTa MMOKapha, 3acCTOWHOW CepaeyqHoN
Hefo0CTaTo4HOCTH, 3aboneBaHuii nepudepuyeckux cocyaos,
JEMEHLMN, XPOHUYECKMX 3aboneBaHuii NErkux, 3aboneBaHni
COEAMHUTENBHON TKaHW, A3BEHHOW Bone3HM XenyaKa, 3abo-
NeBaHWI MeYeHN NErKoW CTENeHW M HEOCNTOXHEHHOMO Auma-
Bera cooTBeTCTBYET 0AHOMY banny; ABa banna onpefenstTcs
npu remMunneruu, 3abonesaHnsAX NOYEK CpefHen U TAXKENOK
CTENEHM, OCNOXHEHHOM AuabeTe, 3/710KA4eCTBEHHBIX HOBO-
0bpa3oBaHusX, B NpeAenax NaTv IeT NOCTaHOBKM [MarHo3a
neiikeMun unn numdoMel; Tpu banna — npu 3aboneBaHnax
MeyeHn CpefHei Unn TAXENON CTeneHn W WwecTb bannos —
npu auarHoctposaHHoM ClMMe (He BUY) n metactatnye-
CKOW conmaHoi onyxonu. [ofoBas cMepTHOCTb, N0 Pa3/INYHbIM
nokasarensM, oueHusaetca B 0 6annos (12%), 1-2 banna
(26%), 3—-4 6anna (52%), 5 6annos (85%) [18]. Co BpemMeHeM
Obin gobaeneH LONONHUTENbHBIN NOKa3aTeNb — Bo3pacT. U3-
MeHEeHWe JaHHOro MHAEKCa ¢ nonpaBKoi Ha Bo3pacT (aaCCl)
nobaBnseT oauH OONOMHUTENbHBIA 6ann 3a Kaxpoe fecs-
tunetne nocne 50 net [19]. MHaekc aaCCl ocTaéTcs wmpoko
UCMOMb3YEMbIM UHCTPYMEHTOM A1l OLEHKW COCTOSIHUS 3[0-
PoBbA HaceneHus B UccrefoBaHUAX no Tpasmatonoruu [17].
CraTUCTMYECKM 3HAYMMBIMU MPELCKA3aTeNIAIMU OfJHOJETHEV
CMEepTHOCTM Oblnn noxunoi Bospact (82+9 npotus 769,
p <0,001), yeenuyenue CCI (4,5+2,5 npotus 3,3+2,1, p <0,02)
1 yBenuyerHblit aaCCl (7,2+2,3 npotus 5,4+2,2, p <0,001) [7].
Myers ¢ coaBrT. coobuuator, uto cpenHuii bann CCl B TeyeHune
O0JHOr0 roAa Bbi 3HAUMTENBHO HUMKE Y BBIXKUBLLMX MaLMeH-
0B (1,81) No cpaBHeHuo ¢ yMepLummm (2,84) [15].

Ewé onHWM nokasateneM OLEHKM e€ BepOSTHOCTU ABNSA-
€TCS PUCK aHecTe3nm No Knaccuduraumm AMeprKaHcKoro 06-
LecTBa aHecTesuonoros (American Society Anesthesiologists,
ASA), Wupoko ncnonb3yeMoii aHecTesnoI0raMu-peaHnMarto-
noramu. Beicokuit 6ann ASA cBsa3aH ¢ bonee BbICOKOM fle-
TaNbHOCTBI0 KaK NpU NPOKCUMANbHbIX, TaK U NPU AUCTaNbHBIX
nepenoMax benpeHHon koctu [7, 20]. Takue XpoHuueckue 3a-
BoneBaHus, KaK XpoHMYecKas CepfeyHas HeoCTaTouHOCTb,
HapyLleHWe MO3roBOr0 KpoBoobpalueHus, 3aboneBaHus
MeyeHn NIEFKOM W YMEePEeHHOW CTENeHW TAXECTU, Bbinn 3Ha-
UAMBbIMK MpeLCKa3aTensMn NeTaNbHOCTM B TeYeHWe rofa
Y NauMeHTOB C MepesioMaMu AUCTanbHOro othena bepnpeH-
HO KOCTM, NEpPeHECLUMX Xupyprudeckoe nedenue [7, 8, 21].
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B npotMBONOMOXHOCTL 3TOMY OTCYTCTBME ULLEMUYECKON 60-
NEe3HN CepaLa M/MM XPOHWUYECKOW CepaeyHoN HefocTaToy-
HOCTM, aKTUBHOrO paKa u Bo3pacT go 80 neT geicToBanm
KaK 3aluTHble (aKTopbl C TOYKW 3peHUst cMepTHoCTH [3, 5,
7, 171.

Mo paHHbIM UccnepoBanmi T. Jennison ¢ coaBT., Npy cpaB-
HEHUM MALMEHTOB C NEepenioMamMu NPOKCMMANbHOM M auc-
TanbHoro otaenos beppeHHoi Koctu 30-gHeBHas cMepT-
HocTb cocTaBuna 7,7 u 9,1% cooTBeTCTBEHHO. 3HaUUMbIMM
dakTopammn pucka 30-LHEBHOM CMepPTHOCTU MPW NepenoMe
MpoKcMManbHoro otgena benpeHHo KocTu bbinn yBennye-
HWe BO3PacTa, MYKCKOW MoJ, MOBbILLIEHHbIN ypoBeHb ASA,
He[oCTaToYHas aKTMBHOCTb, MPOXWBAHWE B MaHCMOHaTax
WM caHaTopusiX [0 TPaBMbl M CHUXKEHHas MOOWUNBHOCTb,
TOra Kak npu nepesioMe AUCTaNbHOMO OTAENa eAuHCTBEH-
HbIM 3HauuMMbIM QakTopoM pucka 30-AHEBHON CMepPTHOCTH
bbino yeennyenme Bo3pacta [9]. Mo panHbiM J.S. Hoellwarth
C COaBT., CPeAHMIA BO3PaCT BbIXKMBLLMX MOCTE NEPEHECEHHOTO
nepenoMa aucTanbHoro otaena 6epeHHoN KOCTU B TeYeHMe
0HOrO rofia coctaBun 77 NeT, TOrAa Kak A1 yMepLuvX nauu-
eHToB OH coctasnan 85 net [17]. AHanornyHble pesynbTarhl
nostyyanu u Lpyrue uccnefoBatenu, coobluas, YTo roaosas
CMepTHOCTb Y AL, cTaplue 80 net 6bina 3HaYUTENBHO BbILLE
(p=0,01), ueM B Bo3pacte 60—69 unu 70-79 ner, coctansan 33,
11 u 17% cootsetcTBeHHO [/, 13]. Ecnn cpaBHUTL NeTanbHOCTb
CPeAn aMepUKaHCKWX FpaXKAaH Toro e BO3pacTa, He CBf-
3aHHYI0 C Kakoi-nnbo TpaBMoii unn 3aboneBaHueM, To OHa
cocraenseT 1-2% ons nuuy B Bospacte 60-69 net, 2-4% —
B Bo3pacte 70-79 net n 5-13% — B Bo3pacte 80-89 ner
[22]. CraHoBMTCA AICHO, YTO NaUMEHTbI C 3TOM TPABMOWA BO BCEX
M3y4eHHbIX BO3PACTHBIX Fpynnax yMUpatoT ropasno beicTpee,
4eM MOHO Bbl0 66l NPOrHO3MpoBaTh.

Hannuve B aHaMHese conyTcTBylowmMx 3aboneBaHui,
TaKUX KaK XPOHWYECKas CcepheyHas HefocTaToqHoOCTb /v
nweMmnyecKas bonesHb cepaua, aKTMBHBIN PaK, KOTHUTUBHbIE
HapyLLEHMs, YacTo BCTPeYanoch y MalMeHTOB C NepesioMamu
AuCTanbHoro otAena 6espeHHON KOCTU W NeTanbHbIM UCXO-
oM [3,5,7 8].

R.W. Jordan c coasr. coobuiatot 0 38%-M ypoBHe cMepT-
HOCTU Y AaHHOI KaTeropuu B0NbHBIX 33 OUH rof, NPUYEM
76% ¥3 HUX NpPoOXoaMAW KoHcepBaTMBHOE NeveHue [23].
P. Larsen c coaBT. NOly4nin Cxoxune AaHHble: KOHCepBaTUB-
Hoe NeyeHue B 2,8 pasa yBenmunBaso BepOATHOCTb CMEPTH
B TEYEHWe MepBoro rofia y NalMeHToB € nepesoMamMu auc-
TanbHoro otaena befpeHHoi KOCTM BHE 3aBUCUMOCTM OT Xa-
paKTepa neyeHns [4]. Takas BbICOKas CMEPTHOCTb, BO3MOX-
Ho, 0DycnoBneHa NpoBeLEHNEM KOHCEPBATMBHOIO NEYEHUS
y BONbLUMHCTBA NALMEHTOB, NPUBOLALLMM K NPUKOBBIBAHUIO
MOKM/0ro YenoBeKa K nocTenn, 060CTpeHUo conyTcTBYlo-
wmx 3aboneBaHui, NpMCoeSUHEHNEM TMMOCTAaTUYECKMX OC-
JIOKHEHWUI M KOTHWUTUBHBIX Hapywwenuid. OgHako A. Loosen
C COABT. CYMTAIOT, YTO CMEPTHOCTb NALMEHTOB MOCIIe onepa-
UMM Mo NoBody MepesioMa AWCTanbHOro oTaena bespeHHoi
KOCTU TOXE [OCTMraeT 3HauYUTENbHOrO MPOLEHTa CNyyaes.
Mo ux paHHbIM, OHa cocTaBnsAna 3a 1 Mecau, 3 Mecaua
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u 1rog 12, 29 n 35% cooteetctBeHHo [1]. 06Lienpu3HaHo,
4To MepenioMbl, 3aTparvBaloliMe AMCTaNbHbIA oTgen be-
OPEHHOW KOCTW, CNeAyeT JIeYUTb aHaNorMyHo nepenomam
MPOKCUMAnbHOro oTAena beapeHHoN KOCTU B OTHOLLEHWM
CPOKOB XMPYpruyecKkoro BMewwatensctea [9, 12, 13, 15, 16,
24]. Tlpu 3TOM MHOrVe aBTOpPbl MPUAAKT boNbLLIOE 3Ha4e-
HWe paHHeMy ornepaTMBHOMY BMeLLATENbCTBY — B MeEpPBbIE
48 yacos. B nopaepxKy bbICTpOro XMpYpruyecKoro ieHeHus
AMCTanbHbIX NepesioMoB 6efpeHHON KOCTU BLICTYNAeT aHa-
N3 pe3ynbTatoB fleyeHUs NepenoMoB e€ MPOKCUMalbHbIX
otgenos. 06a Buaa nepenoMa NpensaTcTBYOT Mobunusauum
M MOTyT BbI3BaTb 3HAYMTENbHOE KPOBOTEYEHWE, YTO CO3-
OQET Harpysky Ha M 6e3 Toro «XpynKyio» rpynny naumeH-
T0B. BnnsHWe 3apepKM XMpypruveckoro BMeLLaTenbCTBa
Ha NeTanbHOCTb NMpW NepenoMax NpoKCUManbHOro OTAena
DeapeHHOM KOCTM MCCNeaoBanoch HeCKombKo pas [13, 20].
Mo AaHHLIM HEKOTOPLIX AaBTOPOB, 3a[EPHKA XMPYPrUYeCKo-
ro BMeLLaTeNbCTBa YBEIMYMBAET PUCK CMEPTHOCTH, a TaKKe
UNCTIO OCTIOKHEHUIA U NpU MepeNioMax AUCTaNbHOro oTge-
na benpeHHon KocTu. Kak cnepcTsue, B HacTosiee Bpe-
MSl B HECKOJIbKMX PEKOMEHALMAX B KayecTBe HaulyuLlen
NPaKTUKW NpeAnaraeTcs XUpypruyeckoe BMeLLATeNbCTBO
B TeyeHue nepsbix 36—48 yacos [3, 4, 16, 21]. NauueHTl,
KOTOpbIM onepaumsa Bbina NpoBefeHa B 3T CPOKU, MOKa-
3a/M NyyLiMe pe3ynbTaTbl C TOYKU 3PEHUS BbIXKMBAEMOCTH,
0e3 cyLecTBEHHbIX pa3nMuniA B 3aBUCUMOCTM OT TUNa nepe-
noMa, TMna uMmnnaxTata [3, 8, 13-16, 24]. Myers ¢ coasT.
OMMcanu CHueHue cMepTHocTH yepe3 30 aHen, 6 Mecs-
LeB M OOMH rof, B 3aBUCMMOCTM OT CPOKOB ornepauum —
11,0% cMepTHOCTM Npu paHHei onepauumn (<48 4) npotmB
25,0% npu no3aHen onepaumn (>48 y) [15]. UccnenoBaHus
R.W. Jordan c coaBrt. nokasanu, 4to 6onbHbIE, KOTOPBIX Jie-
UMM XUPYPTUYECKWUM NYTEM, UMENW NyyLIMe pesyNbTaThbl
C TOYKM 3peHns MobunbHoCTM (HenoaBuxHocTb 21% nocne
BesonepaunoHHOro nepuoaa neyexus npotue 5% nocne
XMpYPrUyecKoro BMeLLaTenbCTBa) U neTanbHocTh (47 npo-
TmB 28%) [8, 23]. OnHaKo B 3aBUCMMOCTW OT TSKECTM CO-
NyTCTBYIOLMX 3aboneBaHN yBENMYEHNE BPEMEHU [0 One-
pauuu NPUMBOAMIO K YBENMYEHMIO cMepTHOCTH [8, 15, 20, 23].
[lpyrue ke aBTOpbI COOBLLAIOT, UTO MYXKCKOW NOJ1, yBEUYE-
HWe Bo3pacTa W nokasatens ASA >2 3HauuTeNbHO yBeNU-
umBanm Kak 30-aHeBHyto, Tak M 90-AHEBHYID CMEPTHOCTD,
HO He MPOAEMOHCTPUPOBANM KaKoh-1nbo CBA3N MeXAay
3a[lePIKKON XUPYPrUYECKOro BMeLLATeNbCTBa U CMepTHO-
ctbto [6, 17, 20]. Takke PN. Streubel ¢ coaBr. coobuiator,
yto 3a 30-AHeBHbI nepuog, He Bbino 0bHapyXeHo pasnu-
YWW B NIaHe CMEPTHOCTM B 3aBUCMMOCTM OT 3a[EPHKN XU-
PYPrMyecKoro BMeLLaTenbCTBa, B TO BPEMS KaK 6-MecayHas
W roaMyHas NeTanbHOCTb 6bia Bhbille Y JIUL C 3afePIKKON
XMpYPryecKoro BMeLUaTeNnbcTBa NpU CpaBHEHWW NaLlMeH-
TOB, MEPEHECLUMX OMepaLuio B TeueHne nepBbix 48 yacos,
M TeX, KTO MepeHEc onepaumio yepe3 bonee yeM 4 JHS
nocne noctynnenus: 5 npotue 35% u 6 npotus 47% co-
otBetcTBeHHO [8]. L.R. Merino-Rueda c coaBrt. coobuiator,
yTo J0NA yMmepLimx Obina Bhbile CPeaun Tex, KTo monyyan
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KOHcepBaTUBHOe JieueHue (5 naumueHToB), B OTMYME OT NIL,
MePEeHECLUMX XMPYPruyecKoe BMelLaTenbCcTBO (54 naum-
eHTa): 100 npotus 48,1%, npu 3toM obLias CMepTHOCTb
3a oayH rog coctaeuna 23,7% [3], no gaHHbIM Myers ¢ co-
aBT. — 13,4% [15]. B To e BpeMs [pyrve aBTOpbI He BY-
LAT CBSA3W YBENIMYEHWUS CMEPTHOCTU CO CPOKOM BpPEMEHM
no onepauun [4, 7, 17, 25]. Mo faHHBIM HEKOTOPbLIX UCCNEAO-
BaTenen, bonee BbICOKMI ypoBEHb KBAMGBUKALMM Xupypra
Bbin CBA3aH CO CHWIKEHWMEM CMEPTHOCTM NMPU MPOKCUMab-
HbIX, HO He NP AUCTaNbHBIX NepenoMax beapeHHON KocTy
[20, 26]. Pesynbtathl uccnepoBanui N. Yamamoto ¢ coasr.
MOKa3anu, YTo paHHee XUPYPruyeckoe BMeLLaTenbCcTBO —
B TeYeHMe ABYX AHel nocne rocnuranusaumm — He 6bino
CBA3aHO €O CHUMXeHneM 30-LHeBHOM CMepTHOCTH, HO Bblno
3HaYMTENBHO CBS3aHO CO CHUMXKEHUEM NOCNEONEPALMOHHBIX
OC/I0XKHEHUN, C JYYLIMMMU KIMHWUYECKUMUW pe3yribTaTaMu,
CHUXKEHMEM NPOLOMKUTENBLHOCTM NpebbiBaHNA B 6onbHMLE
1 0BLwmx 3aTpart Ha rocnutanu3aumio [25]. P. Larsen ¢ coaBr.
n J.S. Hoellwarth ¢ coaBT. He cMorM yBUAETb 3HAYMMYLD
CBA3b MEX[Y 3a[lepXKKOW onepaunm U CMEepTbIO B TEYEHME
ogHoro roga [4, 17]. C. Kammerlander ¢ coaBT. coobuiator,
YTO paHHee NeyeHWe OCTEOMNOpO3a CHUKAET CMEepPTHOCTb
Y NaLMEHTOB C MEPesioMOM AMCTanbHOro oTaena beapeH-
HoW KocTu [6].

MepunpotesHble NepenoMbl AUCTaNbHOIO 0TAeNa beapeH-
HOM KOCTW COCTaBnIAlT npubnmautensHo okono 20% ot Bcex
BCTpevartowmxca nepenoMoB. 1o AaHHBIM WCCE0BaHUS
B. Hernefalk c coaBT., netanbHocTb bbina HECKONBKO HIKE
B rpynne fML C NepunpoTe3HbIM NepesioMoM AUCTaNbHOTO
otnena benpeHHon koctu (19%), YeM B rpynne nauueHToB
C MEepenoMoM AMCTaNbHOMo OTAena beapeHHon Koctu (22%)
[21]. CornacHo knaccudmraumm nepenoMos AO/OTA, Hannuve
WM OTCYTCTBME 3HAOMPOTE3a KOMEHHOMO CYCTaBa He Koppe-
JIMpYeT Co CMepTHOCTLHO [7]. [ipyrue e aBTopbl YTBEPIKAAIT,
YTO HanMume 3HAONPOTE3a KONEHHOTO CycTaBa MpuW nepeno-
Max AucTanbHoro otaena 6espeHHoN KOCTU CHUKAET BbIKMU-
BaeMocCTb naumeHTos [8].

B HeKoTOpbIX Cyyasx B MOXM/IOM BO3pacTe Y NaLMeHTOB
BbISBNAETCA Ae(OpMUPYIOLLMIA apTPO3 KOJEHHOTO CYCTaBa,
KoTopblit 6ecriokoun ux paHee. M3-3a HepeaKo WMelOLLMXCS
MIOXUX Pe3ynbTaToB M Heyaay, BO3HMKAIOLWMX MPW OCTEO-
CMHTE3e NMEpUapPTUKYNSPHOMO NepenoMa KONIEHHOMo CyCTaBa,
BONbHBIM MOKMIOr0 BO3pacTa C 0CTEONOPO30M MOXET bbiTh
MPeaJIoXEeHO 3HAOMPOTE3NPOBaHNE KONEHHOTO cycTaBa [27-
31]. HekoTopble aBTOpbI COOBLLAKT O XOPOLUMX KIIMHUYECKUX
1 PYHKUMOHaNbHBIX pe3ynbTaTax (90%) npy 0AHOMOMEHTHOM
3HJ0MPOTE3NPOBAHUM M OcTeocuHTE3e. Mo MX MHEHMIo, pe-
3ynbTaT 06ecneunBaeTCs paHHel akTMBU3aLUMEN U paHHei
MOJIHOW Harpy3Koi Ha ONepUPOBaHHYI0 KOHEYHOCT. [pK 3TOM
neTanbHOCTb B MX HabniofeHusx comocTaBUMa C TakoBOM
B Apyrux coobuuenmsx [27-32].

MoBbIWeHHBbIH MHAEKC Macckl Tena (MMT), no gaHHbIM
G.B. Moloney ¢ coaBT., He bbin (aKTOpoM puUCKa yBeNU-
yeHMs opHoneTHen cMepTHocTu [7]. MNpu atom yMepLumx
NaLMeHToB, He CMOCOBHLIX XOAMTb, ObINO 3HAYMTENILHO
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bonblue, YeM Tex, KoTopble bbLM akTuBHbIMK [3]. R. Elsoe
C coaBT. coobLualoT, YTo nepenoMbl TUNa A no Knaccuu-
Kaumuv AO/OTA (BHecycTaBHble NepenoMbl) bbinn Hanbonee
pacnpocTpaHéHHbIMM M3 Bcex nepeniomoB (38,6%) [33].
PN. Streubel c coaBT. cuuTaloT, 4o Mo, NPMBBIYKA KYpHTb,
WUMT u xapakTep nepesioMoB He BAWAAM Ha NETalbHOCTb
He3aBMCUMO Apyr oT gpyra. OCHOBHbIMW MoKasaTensamu,
BAMAIOLWMMMU Ha NETaNbHOCTb, MO JaHHLIM 3TUX UCChefo-
Batenen, 6oinu CCl, aaCCl 1 cpoK BbINOAHEHUS XUPYprut-
yeckoro neyenus [8].

BHenpeHne Moaeneit KOMMIEKCHOTO YX0[a 3a MOXWUIbIMM
MaureHTaMm ¢ NepenoMaMm QUCTaNbHOIO oTaena beapeHHou
KOCTH, NoAobHbIX TeM, KoTopble NoApo6HO onucaHbl Npy ne-
penioMax LUeiiku bepeHHON KOCTU, MOXET NPUBECTM K aHa-
NOTUYHBIM YNyYLLIEHHBIM pe3ynbTatam [34].

3AKJTIOHEHUE

TakuM 00pa3oM, COracHo AaHHbIM 3apybeXxHoN nuTepa-
TYpbl, HaI4KUe CONYTCTBYIOLLMX 3a001EBaHWI, NOXMON BO3-
pacT ¥ MasionNoABUKHOCTb ABNAIOTCA OCHOBHBLIMU (haKTopaMm
pUCKa CMEePTHOCTM MaUMEeHTOB C NMEepesioMaMu AWUCTabHOro
otaena beapeHHon Koctu, Torga Kak WUMT, Tun nepenoma
no AO/QTA, Hannume unm OTCYTCTBUE IHAONPOTE3A KONIEHHO-
ro CycTaBa He BAMSIKOT Ha CMEPTHOCTb. Take BOMbLIMHCTBO
uccnefoBaTesiei CYMTAIOT, YTO 3afEpKa XMPYPru4ecKoro
BMELLIATeNbCTBA YBESIMUMBAET PUCK NIETANIbHOM UCXOA.

AOMO/IHUTE/IbHO

Brnap, aBTopoB. Bce aBTOpbl NOATBEPXKAAIOT COOTBETCTBME CBOETO
aBTOPCTBa MeXayHapoaHbIM KpuTepusm ICMJE (Bce aBTopbl BHECM
CYLLLeCTBEHHBIN BKIAZ, B pa3paboTKy KOHLENLMM U MOArOTOBKY CTa-
TbM, MPOYTM 1 0A0BPUAN BMHANBHYIO BEPCUIO Mepes nybimKaLmen).
HanbonbLumin BkNaf pacnpefenéH cnefytolmm obpasom: K.P. LLep-
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e HaCTOSALLIEN CTaTby.
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OueHka 3¢(eKTMBHOCTU JIOKaANIbHO KpUOTEpanum
nocne 3HAONPOTE3UPOBAHMA KOJIEHHOr0 CycTaBa
B paHHEM NocsieonepaLMoHHOM Nepuope.
CucrteMaTuyeckuit 063op nutepatypbl

N.W. Kasanues', A.A. Oukypenko?, B.A. Meneranuyk!, 10.M. Batpak!

! DepepanbHbIi LLEHTP TPaBMATONIONM, OPTONEANN W SHAOMPOTE3NPOBaHMs, bapHayn, Poccus;
2 HaumoHarbHbIi MeMLMHCKMIA UCCNe0BaTeNbCKMIA LIeHTp TpaBMartonorii u optoneaun uM. H.H. Mpuoposa, Mocksa, Poccusa

AHHOTALIMA

MpencTaBneH 0630p nMTEpaTypbl, NOCBALLEHHON KIMHUYECKOW 3D(EKTUBHOCTM PasfIMHbIX METOA0B NOKaNbHON KpUoTepa-
MWK nocrne 3HAOMPOTE3UPOBaHMS KONEHHOr0 CycTaBa B paHHeM MocsiecnepauMoHHOM nepuoge. Mouck auTepaTypbl NpoBo-
AUNCA N0 KITIOYEBbIM CIIOBAM «KpUOTEpanus», «3HA0NPOTE3MPOBaHMe KONIEHHOro cycTaBax B 6asax AaHHbIx Medline.ru, «Ku-
bepJleHnHkax, E-Library, PubMed, Cochrane. [Jata npoBeaeHus noucka — 01.07.2023 r. B 0630p BK/l0YEHbI UCCIEA0BaHMS,
B KOTOpbIX MPOBOAMMACH OLEHKa 3QhEKTMBHOCTU KpMOTepanuu Mocie 3HA0NPOTE3UPOBaHNA KOEHHOr0 CycTaBa B paHHEM
nocneonepauMoHHoM nepuoge. CornacHo cTpaTermm 3ieKTPOHHOTO MOWCKA, HaigeHo 562 pedepata, B 0030p BKIYEHO
16 vccneoBaHuiA. XoTa NaUMEHTBI UMENN CXOXME XapaKTEPUCTUKM, MEXAY UCCNeAO0BaHUAMM Habmoaanach 3HauMTeNbHas
reTeporeHHoCTb No cnocobaM KpuoTepanuu, SAMTENBHOCTU M KpaTHOCTM X0NI040BOr0 BO3LeNCTBUSA. BeposTHo, 310 mocnyxu-
710 MPUYMHO MPOTUBOPEUMBLIX PE3YNbTaToB AaHHOro o63opa. B HacToAWwmMiA MOMEHT TpyAHO caenatb 0JHO3HAYHbIA BbIBOS,
0 MpeuMyLLeCTBaX M HelOCTaTKax MCMOoNb30BaHWSA KpUoTepanum nocsie SHA0NPOTe3MPOBaHUA KoNleHHoro cyctasa. Heobxopm-
Mbl BbICOKOKA4eCTBEHHbIE MCCE0BaHMA NO OLeHKe 3Q(EKTUBHOCTM KpUoTEpanim.

KnioueBble cnoBa: KpuoTepanus; 3HA0NpoTe3npoBaHue; KOJIEHHbIN CyCTasB.
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The evaluation of the effectiveness of cryotherapy
after a knee replacement in the early postoperative
period. Systematic review

Dmitriy I. Kazantsev!, Aleksandr A. Ochkurenko?, Vladimir A. Peleganchuk!, Yurii M. Batrak'

! Federal Center for Traumatology, Orthopedics and Endoprosthetics, Barnaul, Russia;
2 Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

A literature review of the clinical efficacy of various methods of local cryotherapy after knee endoprosthesis in the early
postoperative period is presented. A literature search using the keywords “cryotherapy” and “knee arthroplasty” was conducted
in the databases Medline.Ru, CyberLeninka, E-Library, PubMed, and Cochrane. The search date was January 7, 2023. The
review included studies that assessed the effectiveness of cryotherapy after knee replacement in the early postoperative
period. After electronic search, 562 abstracts were found, and 16 studies were included in the review. Although the patients
had similar characteristics, significant heterogeneity was noted in the studies according to cryotherapy modality, duration,
and frequency of cold exposure. This may have been the reason for the contradictory results of the review. It is challenging to
draw a clear conclusion on the advantages and disadvantages of using cryotherapy after knee replacement. Thus, high-quality
studies should examine the effectiveness of cryotherapy.
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BBEJEHUE

ToTanbHoe 3HAONPOTE3MPOBAHME KOMEHHOMO CycTa-
Ba (T3KC) sBnsetcs 3dEKTUBHLIM XUPYPrUYECKUM Je-
YeHWeM No3fHel CTaguu apTpo3a KoneHHoro cyctaea [1].
Yepes 3-6 MecsLeB nocne onepaTMBHOM NEYeHUs 0TMeYa-
l0TCA 3HAUMTENBHOE CHUXEHME DONEBOr0 CUHAPOMa, YBENU-
ueHne 06bEMA ABMKEHMIA, ynydlleHne QYHKLMM U KayecTBa
JM3HW, CBA3aHHOrO co 3p0poBbeM [2-8]. WccnepnoBanus
C KPaTKOCPOYHbIM W CPefHECPOYHbIM HabmiofeHneM MoKa-
3anu OT/IMYHbIE Pe3yNbTaThl C BbICOKOW CTEMEHbI0 YAOBNET-
BOpEHHOCTU. OfHaKo paHHMW NocneonepauMoHHbIN Nepuos,
MOJET COMpOBOXKAATLCA OCTPoW Gonblo [9], NoKanbHbIM
OTEKOM M 3HauuTenbHon KposonoTepen [10, 11] Kak pe3ynb-
TaTOM MOBPEXEHUSA MATKUX TKaHel B Xofe OnepaTMBHOTO
BMelLLaTenbcTBa. 0TBETHas BOCNaNUTENbHAsA PeaKLMs yeuim-
BAET OTEK, OrpaHWYEHNE ABUMKEHWI KONIEHHOTO CYCTaBa, CHU-
JKEHME CWbl YeTbIPEXITIABOM MBbILLLbI W, HAKOHEL, NPUBOAUT
K 3a/lepXKKe BbI3JOPOBMEHUS W AJMTENBHOMY NpebbiBaHuIo
B CTaumoHape [12, 13]. Ina cHuxeHus NposiBNeHM Bocna-
NMTENBHOIO MpoLiecca v obneryeHns 6om yacTo Ucnonb3ytoT
HEMEJMKaMEeHTO3Hble MeTOfbl, TaKUe KaK JIOKasnbHas Kpuo-
Tepanua [14, 15]. OHa 3aKu04aeTCa B HapyHOM MpUMeHe-
HUM Xonoga (OXNaMOEHHbIA ras, oXNaXAEHHbIE MWIKOCTH,
Nén) Ha 0b6nacTb XMpYpryecKoro BMELLATENLCTBA C LESbo
MWHUMU3aLMM BOCMANEHNs MAMKUX TKaHeW nocne 3HAomnpo-
Te3MpoBaHuUA KomeHHoro cyctasa [10, 11]. Xonoa, npoHuKas
B MSArKME TKaHWU, CHWUXKAEeT BHYTPUCYCTaBHylO TeMmepatypy
[12], TeM caMbIM 3aMeanss NpOBEAEHNE HEPBHbIX UMMYb-
coB [13], 1 yMeHblUaeT NOKanbHbIA KPOBOTOK [14, 15]. 3!
W3MEHEHMs, B CBOI 04Yepefb, CHUXalOT 6ONeBylo YyBCTBYU-
TeNbHOCTb, BOCMA/UTENBHYI0 peaKLmio, YypoBeHb KpOBOMOTEPH
1 MECTHbIN OTEK.

HecMoTps Ha 6onbluoe KonnyecTBO nybauKauwid, no-
CBALLEHHBIX KpUOTEpanuW, CyLLECTBYIOT MPOTUBOPEYMBLIE
[aHHbIE O PONW JIOKAMNbHOW KpUoTepanuu B paHHeEM noce-
0onepaLroHHOM NepUoAe Mocne TOTanbHOro 3HA0MpOTe3Upo-
BaHWA KONEHHOro cycTaBa. AHanus cucTeMaTuyeckux 063o-
POB MOKa3bIBaeT, YTO HET €IHOr0 MHEHUA 0O onpeaeneHuu
Hanbonee aQheKTUBHOI METOAMKM NOKANBHOM KpuoTepanuu
nocne 3HA0NPOTE3MPOBAHMA KoneHHoro cyctaea [16-20].
OcTaloTca aKTyanbHbIMM BOMPOCHI BbibOpa OX/1aAaloLLero
areHTa (OXnaAEHHbIN ra3, KoNoTbl NEQ, refnesble MoAyLL-
KM, KpUoTepaneBTMYECKMe YCTPOWCTBA), TeMNepaTypbl BO3-
LeWCTBUA, YaCTOTbl NPUMEHEHUS, BJIMTENBHOCTU 3KCMO3NLIMH
1 NPOJOIIKUTENBHOCTM Kypca. 3ToT 0630p nMTepaTypbl Ha-
npaBJieH Ha AanbHeliLee U3y4YeHne KIMHUYeCKon 3 deKTMB-
HOCTW pasfiNyHbIX METOAOB JIOKaNbHOW KpuoTepanuu nocne
3H[0NPOTE3MPOBaHMS KOMIEHHOTO CycTaBa B paHHEM nochne-
onepauLvoHHOM nepuoge.

MET0/0J10rus MNOUCKA UCTOYHUKOB

Mouck NiuTepaTtypbl npoBoAMNCA no Kiw4deBbiIM CNoO-
BaM «Kpuotepanua», «3HAONPOTE3MpOoBaHWE KOJIEHHOro
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cyctaBa» B 6aszax faHHbix Medline.ru, «KubepJleHutkan,
E-Library. [lns 6a3 gaHHbix PubMed n Cochrane kntoyeBbiMu
cnoBamm 6binu «cryotherapy», «knee arthroplasty». [lata
nposegenns noumcka — 01.07.2023 r. OrpaHnyeHme noucka
Mo A3bIKy U BpeMeHW nybnukaumm u dunbtp ons 6as paH-
Hblx Medline.ru, E-Library, «KnbepJlennuka» n Cochrane
He npumeHsnuck. Mpu noucke B 6ase maHHbIX PubMed
ucnonb3oBanca GUALTP No TUNY CTaTel, U3 MoUCKa Oblu
UCKJTIOYEHbI 0030pbl, CUCTEMATUYecKUe 0030pbl M CTaTby
C MeTaaHan130M AaHHbIX.

Kpumepuem sksitoueHus bblan KNMHUYECKWe nccrefoBa-
HWS, B KOTOPbIX:

+ MpoBOAMNAch OLEHKa 3DMEKTUBHOCTU NpUMEHEHUS

NOKaNbHOM KpUOTepanuu y MauMeHTOB Nocsie ToTaslb-
HOro 3HAOMPOTE3UPOBAHMSA KOIEHHOTO CYCTaBa;

+ cpaBHMBanach 3¢ $EKTMBHOCTL UCMOMb30BaHA toboM
(opMbI TOKaNBLHOW KpMoTepanuu B 0CTPOM nocrieone-
paumoHHOM nepuoge (mo 48 yacos);

* BbINOMHANAC OLEHKA IQMEKTUBHOCTU 04HUM U bonee
U3 MHTEPECYIOLLMX Hac NoKasaTenen.

Kpumepuu HesknoqeHus:

* MPUMEHEHME KpUoTepanun B KOMOMHUPOBAHHOM feye-
HWM C OpYrvYMWU METOAMKAMU, 33 UCKJIOYEHWEM KOM-
npeccuu;

*  UCnoNb30BaHMe KpuoTepanuu Yepes 48 u bonee yacos
nocne onepaTMBHOIO BMELLATENbCTBA;

+ 0630pbl AMTEpaTyphbl, CUCTeMaTnyeckue 0630pbl, Me-
TaaHanmsbl;

* HENOJIHOTEKCTOBLIE CTaTb.

KoMmnpeccuoHHoe Bo3feicTBME HA CYCTaB WUCKIIIOYUTD

He NpeACTaBseTC BO3MOXHBIM, TaK KaK B paHHEM nocre-
onepaLvoHHOM NEPUOAE UCMOJb30BaCA KOMNPECCUOHHBIN
TPUKOTaX C Lenblo NPoduNaKTUKM TpoMB0o3MbOMYeCcKnX
ocnoxHeHuin. K ToMy e 6OMbLUMHCTBO YCTPOMCTB ANA
Kp1oTepanun 0Ka3blBalT KOMMPECCHOHHOE BO3[EWCTBUE
Ha cycTaB.

N3 BKNIOYEHHBIX B UCCNe0BaHUe CTaTell U3BNEKaIUCh
06wwas vHdopMaLms, MeTOAMKA MPUMEHEHUS KpUoTepanuu
U Kputepuu oueHkM 3ddpektuBHocTU. 06wWan nHdopmaums
BK/IOYana B cebs Au3aiiH UCCNefoBaHNs, aBTOPOB, KOMU-
YECTBO YYaCTHMKOB WUCCNELOBAHUA W KOHGIIMKT MHTEPECOB.
MeToauKa npuMeHeHmMs BKITIoYana cnocob KpuotepanesTuye-
CKOro BO3JENCTBMA (C MPUMEHEHUEM NY3bIPS CO JIbOM, re-
1IeM UAM C NOMOLLBIO YCTPOWCTB), BpEMS CTapTa KpuoTepanum
(HemocpenCTBEHHO NOCIIE ONEpaLKW UK OTCPOYEHHO), a TaK-
XKe NMPOLOITKUTENBHOCTb BO3AEACTBUS, YacTOTy MPUMEHEHUS
W BJMTENBHOCTb Kypca Tepanuu.

Kputepusamm oueHku apdekTuBHOCTH Bbinm:

+ 60nb (wKanel);

+ OTEK (OKpYXHOCTb CycTaBa BOKpPYr (MKCMPOBaHHOIA

TOYKW B MUITIMMETpAX);

+ 06BEM KpoBOMOTEpPH (M3MEPANICA B MUTMAMTPAX CO-
LEpXUMOro ipeHaxa/CHXKeHue reMornobuxa);

+ 00BEM BMKEHMs cycTaBa (B rpagycax);

 CWUna Mol (BbIBpaHHas aBTOPOM OLIEHKA);

m
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* MPOAOSIKMTENBHOCTb CTALMOHAPHOO JieyeHus (M3Me-
psnacb B KOIMYECTBE AHEW, MPOBEAEHHBIX B CTALMO-
Hape nocne onepauum);

* MoTpebHOCTb B onMoupax (MUIMIPaMM Ha KUNOrpaMM
Macchl Tena).

Cuna MbiwL, SBNseTcs cobupaTeNbHBIM NOHATUEM, KOTO-
poe CKNaAbIBAeTCA U3 JaHHbIX anbrodyHKLMOHANbHBIX LKan,
BblbpaHHbIX aBTopoM (KSS, 6MWT, xoabba 6e3 noctopoHHelk
MOMOLLM U T.4.).

CornacHo cTpaTermm 31eKTPOHHOTO MOMCKA HaWAeHo
562 pedepara: Medline.ru — 0 uccnegosaHui, «Knbeplle-
HWUHKa» — &4 uccneposatus, E-Library — 424, PubMed —
29, Cochrane Database — 65. lMocne aHanu3a pedepatos
546 vccnenoBaHuii b UCKNOYEHbI M3 0630pa, TaK Kak
He OTBEYaSIN KPUTEPUAM BKJTKOUEHWS U/ COOTBETCTBOBAU
KpUTepMAM HeBKItoYeHus (puc. 1).

B naHHbIi 0630p 6bino BrUOYEHO 16 MccnesoBaHwiA
[21-36]. Bcero B HUX BbiN0 M3y4eHO BAMAHWE KpuoTepanuu
Ha 1300 KoneHHbIX CYCTaBOB MOCAe 3HAOMPOTE3UPOBAHMS
KoneHHoro cyctaBa Yy 1241 naumeHTa (y 59 nauueHToB Bbl-
nosnHeHo apyctopoHHee TIKC).

B tabn. 1 npencraBneHa cBoHas OLEHKA KaMOoro BKI0-
uéHHoro B 0630p uccnenoBaHus. Bce uccnenoBaHus 6Gbinm
NPOCNeKTUBHbIMX. B 0HOM U3 HUX He Obina NpoBeseHa paH-
pomusaums [25]. Ocnennenne oS KpuoTepanuu 3aTpyaHEHo
13-3a XapaKTepa BMeLLaTe/bCTBa, HO bblio JOCTUrHYTO B 3 Uc-
cnepoBahusx [27, 34, 35]. Ctout oTMeTUTb, YTO ABOE aBTOPOB
[OKJTafAbIBAIOT O CYLLIECTBYHLLEM KOH(IMKTE MHTEPECOB, B TPEX
UCCnenoBaHWsAX 0TMeYeHo (UHAHCOBOE yyacTue KoMMepuye-
CKMUX OpraHm3aumi, B AByX pabotax MHPOopMaLmMmn 0 KOH(NMKTe
MHTEpPecoB WU GUHAHCUPOBaHWUM He NPENOCTaBMEHO.

XoTA nMauuMeHTbl WUMENM CXOXME XapaKTepUCTUKM,
MeXAy uccnefoBaHUAMM Habnopanacb 3HauuTeNbHas

MoTeHuManbHO NoaxoasALMe pedeparbl,
Mosly4eHHble B pesynbTaTe Moucka B 6asax
JaHHbIX (n=562)
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reTeporeHHOCTb Mo cnocobaM KpuoTepanuu, LUTENBHOCTH,
KpaTHOCTW XONOAOBOr0 BO3AEHCTBUA M OLeHKe 3 deKTMB-
HocTW. B natn uccnepoBanmsx [21, 24, 25, 30, 31] cpaBHu-
BaeMble Mpynnbl pasnMyanncb HanuumeM nubo oTCyTCTBUEM
BO3[EeMCTBMA X0/104a Ha KONEHHbIN CycTaB. B 4eTbIpEX U3 HUX
UCMoMb30BasIoch YCTPOMCTBO NS HEMPEPBIBHOM JIOKasbHOI
KpuoTepanuu, B NATOM WUCCNEA0BaHUMA NMPUMEHANN KONOTbIN
nén. MNogpobHas MHpOpMaUMs 0 MeToLMKax KpuoTepanuu
[aHHOMN rpynnbl UCCNEeA0BaHUiA NpeacTaBieHa B Tabn. 2.

B oouHHapuatn paborax [22, 23, 26-29, 32-36] nposo-
OMIOCh CPaBHEHWE pasHbiX CriocoboB KpuoTepanuu. B BocbMu
W3 OIMHHaALATV UCCIIEN0BaHMIA CpaBHMBaNach 3QMEKTUBHOCTb
TPaAMUMOHHOrO crocoba KpuoTepanum (NakeT co NbaoM/renem)
€ 3QQEKTUBHOCTBIO KpUOTEPANEBTUHECKUX YCTPOUCTB C MaH-
YeToW Ha cyctaB [23, 27-29, 32-35]. B aByx M3 oauHHagUaTH
UCCNefoBaHUiA CpaBHMBaNach 3GMEKTUBHOCTb PasHbIX TEMMe-
paTypHbIX pexumoB [22, 36]. B ogHOM uccnefoBaHuW aBTop
MPOBOAWIT CPABHUTENBHYIO OLEHKY 3QhEKTUBHOCTU TPEX Me-
TO[OB KpWOTEpanuy: NakKeTa C resieM, BO3AYLLIHOM KpuoTepanuu
1 YCTPOICTBA A8 KpUOTEpanuM C MaHKETOM Ha CycTaB [26].
MoppobHas vHbopMaLms 0 METOMKe NIOKaNBHOM KpUoTepanuu
NpeAcTaBrneHa B NpUIoxeHun 1.

OBCYXAEHUE

B naHHbIN cucTeMaTyeckun 0630p BKoYeHO 16 uc-
cnepfoBaHui. bbina oxupaeMa npobnema reteporeHHOCTU
UccnefoBaHuMii No METOMKe BMeLLaTeNbCTBa (TeMneparypa,
yacToTa U ANMTENbHOCTL BO3LAEHCTBUA, NPOLOMKUTENBHOCTL
Kypca) U KpUTepUsM OLeHKW. [nA oueHKM 3 EeKTMBHOCTH
BCe UCCen0BaHNA ObK pa3aeneHbl Ha age rpynnbl. B nep-
BOW rpynne MCCNeaoBaHWA cpaBHMBaNach 3GheKTUBHOCTb
KpWUOTepanuu C KOHTPONIbHOW Tpynnoid, roe nauueHTam

WcknioueHbl U3 aHanusa (n=544):
0630pbl; CpaBHeHWe KOMBUHALMM KpuoTepanuu

\4

MonpobHbIit aHanM3 NONHOTEKCTOBLIX CTaTeM
(n=18)

Y

C ApyrMMun MeToAamu; Kpuotepanus
npoBoaunack nosgHee 48 yacos nocne
onepauuy; OTCYTCTBYET MOJHBIA TEKCT CTaTby

WckoueHbl u3 aHanusa (n=2):

\ 4

\4

MccnepoBaHua, BKNOYEHHbIE B 3TOT
CUCTEMATUYECKUIA 0030p IUTepaTypbl
(n=16)

BbINOJIHANNOCb 0O4HOMBILLEJIKOBOE
3HAoNpoTesanpoBaHue

Puc. 1. CxeMa oT6opa UCTOYHMKOB IMTEPATYPbI MO KPUOTEPANWM NOCAE SHAONPOTE3NPOBAHNS KONEHHOTO CyCTaBa.
Fig. 1. A literature source selection scheme for cryotherapy after knee endoprosthesis.

DOl https://doiorg/10.17816/VT0611023
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He NpUMMeHAN0Ch X0N0A0Boe Bo3AeiicTBue. Bo BTopoii rpyn-
ne nccnef0BaHUA NPOBOAMNACL OLieHKa cnocobos Kpuote-
panuu.

3¢ddheKTMBHOCTD NPUMEHEHMS KpuoTepanum
(KOHTpONbHasA rpynna — OTCYTCTBUE X0JI040BOI0
BO3/JeACTBUA)

B Tpéx u3 nATM uccnepnoBaHWN KpuoTepanus nokasana
3(deKTMBHOCTb B OTHOLLEHMM BoneBoro cuHapoma [21, 25,
31]. A. Levy oTMeTun cHwxeHue notpebHocT B onvompaax
B rpynne Kpuotepanum [21]. B nByx pabotax 3HauuMMom pas-
HWLbI MO0 60NeBOMY CMHAPOMY BbISIBIEHO He Obino [24, 30].
C. Gibbons He BbisBMN NpenMyLLIECTB KpUOTEPANUM OTHOCK-
TeNbHO NOTPeBHOCTM B onuomaax [24]. BeposiTHo, 310 cBA3aHO
C pasNM4HON TEMMEPATYPOIi OXNTaXAEHNS KOXHbIX NOKPOBOB.
Wccneposatenm L. Jutte [37] u R. Bugaj [38] B cBoMx paboTax
€006LLMnK, YTO TEMNEpaTYpa KOXKHbIX MOKPOBOB 13,6° Bbi3bl-
BaeT MECTHYI0 aHaNbresuto, a CHIKEHUe TeEMMepaTypbl KOXM
Ao 12,5° npuBOAMT K LeCATUNPOLEHTHOMY CHUXEHUIO HEpB-
HOW NpoBoAMMOCTH. B gaHHOW rpynne uccnenoBaHuin TONbKO
E. Morsi [25] KoHTponMpoBan TeMnepaTypy KOXHbIX NOKPOBOB
Ha NpOTSXKEHWUM BCEro MCMbiTaHusa. MoxHo caenaTth BbIBOL,
YTO reTepOreHHOCTb pe3yrbTaTa CBA3aHa C pasHbIM TeMnepa-
TYPHBIM PEXXMMOM BO3[EICTBUSA Ha CYCTaB.

OueHka 06bEMa KpoBonoTepu bbina NpoBeAeHa B YeTbl-
PEX uccnepoBanuax [21, 24, 25, 31]. B Tpéx 13 HUX BbIABNIEHO
3HaYMMOoe NpeuMyLLLecTBO KpuoTepanuu [21, 24, 25]. Crout ot-
MEeTUTb, 4To 061EM KpOBOMOTEpH bbiN 3HAYMMO MEHBLLE B UC-
CNefoBaHuAX, rae KpuoTepanus NpUMEHsANach HenpepbiBHO
nnbo He MeHee 6 YacoB B AeHb. E. Kuyucu oka3biBan Bo3feit-
CTBME Ha CycTaB 2 4aca B [ieHb, NMPEUMYLLECTB KpUoTepanuu
OTHOCWUTENIbHO 06BbEMa KPOBOMOTEPH BbISBAEHO He bbino [31].
BeposTHo, 06BbEM KpoBonoTepu Bbin MeHbLUE 33 CHET AMM-
Te/bHOW JOMOHUTENBHON KOMMPECCUM KOMEHHOro CycTaBa,
KOTopas NpuBena K yMeHbLUEHUIO MofiocTy cycTasa. Ho aak-
Has runotesa TpebyeT fanbHeiLLero uccnenoBaHus.

06bEM aBuKeHW Obin MUccnenoBaH B YeThIpEX pabo-
Tax [21, 24, 25, 31], addeKTMBHOCTb KpMoTepanuu [oKa3a-
Ha B Tpéx u3 Hux [21, 25, 31]. B coBpeMeHHON nuTepaType
OMUCLIBAETCA HECKONBKO (aKTOpoB, BAMAIOWMX HA 00BEM
LBVWKEHWI KONIEHHOMO CYCTaBa Moc/ie 3HAOMPOTE3UPOBAHMS:
ucxogHas pgedopmaums cyctasa, BbIBOp MMNnaHTaTa, Xu-
pyprudecKas TexHUKa, COMyTCTBYlOLAs natonorus, peabu-
JIMTALMOHHBIN NoTeHUMan naumeHTa. J. Litzner [39] B cBoeit
pabote NpoBEN MHOrO(AKTOPHLIA aHanM3 W MPULEN K Bbl-
BOAY, YTO [0ONEPALMOHHbIN 00BEM ABUMEHWUI KONEHHOrO
cycTaBa bl eAMHCTBEHHBIM 3HAYMMBIM (DAKTOPOM, BIUAI-
UMM Ha 06BEM [ABMKEHUI NpU NOCNEAYHOLLEM HaboaeHUH.
B Hawem 0630pe oTMeyeHa Koppensiuma Mexay 6onesbiM
CMHOPOMOM U 06BEMOM ABUMXEHWI B CYCTaBe: YEM MeHblLue
boneBoii CMHAPOM B rpynne, TeM 6onblue 00bEM ABUMMEHMI
B CyCTaBe, MpU YCNOBUM, 4TO MEXAY CPaBHMBAEMbIMU pyn-
namu He Bbl0 CTAaTUCTUYECKW 3HAUMMBIX Pa3fINyKiA MO anbro-
(YHKUMOHaNbHBIM LKanam n 06 bEMy ABUMKEHMIA Nepes, BMe-
LwaTensCcTBOM [24, 31].
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lpoBoaunachb OLEHKA BIUSHWA KpUOTEPanuM Ha OTEK
KOJIEHHOr0 CyCTaBa, CWUAY MbIWL W NPOLOMMKUTENBHOCTD
CcTaumoHapHoro neyenums. E. Morsi B cBOEM uccnenoBaHumn
He BbISIBUI NMPEUMYLLECTB KpUOTEpanuM L1 OTEKA CyCTaBa,
HEeCMOTpS Ha [0Ka3aHHy 3 hEKTUBHOCTb B OTHOLLEHMU bo-
NeBOro CMHAPOMa, 06BEMa KpoBONOTEPM U 0ObEMA ABUIKE-
HWit [25]. Cuna MblLL UMena NoNoXUTENbHY0 KOPPEeAaLMIo
C 06BEMOM ABUMEHWN U OTpULIATENBbHYI0 — C BOEBBLIM CUH-
apomoM [31]. C. Gibbons He BbisiBUN BAMAHWSA KpuoTepanum
Ha NpOAOCMKMTENBHOCTb CTALMOHAPHOMO JIeYeHUs, a TaKKe
Ha 0oneBoM CMHAPOM, NOTPebHOCTL B OMMOMAAX U 0OBEM
ABVXKEHUI [24].

KpuTepun BbINUCKM M3 CTaumMoHapa BKIOYakT B cebs
cnocobHocTb K camoobenyxmsanuio [40]. TMaumeHT pomkeH
CaMOoCTOATENIbHO NepefBUraThCs, NPOM3BOAUTL CMEHY Moio-
YEeHUs Tena, X0AuTb € KocTbinsiMu bonee 70 MeTpoB. Peanu-
3aUMSA [aHHBIX KPUTEPUEB BO3MOXKHA B YCITOBUSIX YMEPEHHOIO
60neBoro cMHAPOMA, JOCTAaTOYHOTO 06BEMA ABUMEHNI, CUITbI
MBbILUL, M OTCYTCTBMSA NOTPebHOCTM B NapeHTepasbHbIX 06e3-
BonuBatoLLMX, B TOM YKCNIE ONMaTax.

Bbicokas reTeporeHHoCTb METOAMK JIOKaNbHOW KpuoTe-
panuu Heu30eKHO MPUBOAMT K PasfiMyHbIM pe3yrbTaTaM,
4To He MO3BOJISET HaM OJHO3HAYHO YTBEPIKAATb O MPeumy-
LLecTBe OAHOM M3 HUX. K TaKOMy Ke 3aKNHYeHUI0 NPULLIEN
B cBoen pabote P. Krampe: uccnefoBaHms, BKIIOYEHHbIE B €0
cucTeMaTMYecKuin 063op, MMeNM MHOXECTBO MeTofoNoruye-
CKMX OLIMOOK, M NPOBEAEHHBIA UM METaaHanu3 He CMor nog-
TBEPAMTb KITMHUYECKYI0 3 dEKTUBHOCTb JIOKANBHOM KpUoTe-
panum [18].

3ddeKTMBHOCTD NPUMEHEHUA KpUOTEpanum
(uccnepyeMbie rpynnbl 0TIMYAIOTCA CNOCO60M
X0/10,0BOr0 BO3J,eACTBUS)

M. Ivey [22] u E. Thijs [36] B cBOMX MCcCRea0BaHusX oLle-
HWM 3QPEKTUBHOCTb KPMOTEpanuM B 3aBUCMMOCTU OT TeM-
nepaTtypHoro pexuma. M. Ivey cpaBHuBan BnusHWe TPEx
TeMnepaTypHbIX pexxumoB (10, 16, 21°) Ha ypoBeHb bonesoro
cuHapoMa M notpebHocTb B onvompax [22]. 3HaumMon pas-
HWLbI MEXAY CPaBHWUBAEMbIMU FPYNNaMW HU MO OLHOMY KpU-
TepUto nosyyeHo He 6bino. E. Thijs cpaBHun addeKTMBHOCTL
ABYX TemnepatypHbix pexumos (10-12, 21°) B oTHOLEHUM
boneBoro cMHApOMa, OTEKa CycTaBa M NOTpebHOCTM B OMM-
ougax, bbina nonydeHa 3HauMMas pasHULA Mex[y CpaBHU-
BaeMbIMW rpynnamu no 6oneBoMy CUHAPOMY U NOTPeBHOCTH
B ONMOMAAX, HO He BblNo 0TMEYEHO pasfMyni B OTHOLLIEHU
0TEKa cycTaBa [36]. U3 31oro nccnepoBaHns MoXHO caenatb
BbIBOJ, YTO TEMMEPATYPHBIN PEXUM BIUSIET Ha B0NEBOIA CUH-
apoM. OTcyTcTBME pasHULIbl MEXAY CPaBHWUBAEMbIMU rpyn-
MaMu B OTHOLLEHMM OTEYHOCTW CycTaBa MOXHO 0OBACHUTL
OOMHAKOBbBIM PEXWMOM KOMMPECCUOHHOTO BO3JENCTBUS
Ha KOMEHHBbIN cycTaB. [poTMBOMONOXKHBIE Pe3ymbTaThl 3TUX
UccnefoBaHuii B OTHOLIeHWW boneBoro cuHapoMma U mo-
TpebHOCTM B oMMaTax, BePOSTHO, CBA3aHbl C NMPUMEHEHUEM
Pa3HbIX MOC/e0nepaUmnoHHbIX NOBA30K: M. Ivey npuMeHsn
MapnieBylo MOBA3KY [N 3aKpbiTUS MOCNE0NnepaLmnoHHOM
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paHbl [22], E. Thijs — apresusHyto nossasky [36]. T. Ibrahim
B CBOEM 3KCMEPUMEHTalNbHOM WUCCNef0BaHUM JOKa3an Bus-
HuWe TONLLMHBI NOCNIe0NepaLMoHHON NOBA3KK Ha TeMnepaTypy
KOXHbIX NMOKPOBOB NP NPOBEAEHUN KpUOTepanuu y 3[0po-
BbIX naumeHTtoB [41]. AaresuBHas noBs3Ka He OKasbiBaeT
3HauMMOro TEMSIOM30NMPYIOLLEr0 AENCTBUA Ha KOXHble Mo-
KpOBbl B CPaBHEHWM C pYNMoiA, rae NoBsi3Ka OTCYTCTBOBaNa.
TemnepaTypa KoXHbIX NOKPOBOB NOA 06bEMHbLIMU NOBA3KaMU
3Ha4MMO OT/INYanach.

TpaguumoHHas KpuoTepanus BKIlouaeT B cebs uc-
Mo/b30BaHUe MaKeToB CO JibAOM uiu reneM. CoBpeMeHHas
KpuoTepanusi npefcTaBnsieT coboi ycTporcTBa, cnocobHble
YOEPXKUBATb 3afiaHHyl0 TeMnepaTypy LnUTeNbHOe BpeMS,
a TaKXe OKa3blBaTb KOHTPOIMPYEMYK KOMMPECCUIO Ha Cy-
cTaB. B ceMu uccnenoBaHMsAX aBTOpbI OLEHMBANMW KITMHUYE-
CKyl0 3 (EKTUBHOCTb COBPEMEHHBIX YCTPOMCTB B CpaBHe-
HWW C TPAAMLMOHHBIMKM cniocobamu Kpuotepanum [23, 27-29,
32-34]. BaxkHO OTMETMTb, 4TO BCE MaLMEHTbI B TOM UK UHOM
Mepe MojTy4any KOMMpeccuio NpoornepupoBaHHON0 CyCTaBa,
TaK KaK B O0NbLUMHCTBE K/IMHUK NPUMEHEHME KOMMpeccu-
OHHOTO TPUKOTaXa C Lenblo NpodunakTuku TpomMboambo-
JINYECKUX OC/IOKHEHWA B NOCNEONEepaLMOHHOM nepuoje
ABnsAeTcA 00643aTeNbHbIM.

Bo3Mo3HO, 3TUM (aKTOM 0BbACHSETCS OTCYTCTBUE 3Ha-
UMMOW pasHuUbl B 06BEME KpOBOMOTEPU M OTEKE CYCTaBa
MeXay TPafMLMOHHOM M annapaTHON KpuoTepanuei Bo BCEX
ceMu uccnefoBaHmsx. K ToMy ke KOMNpeCccUoHHBIA TPUKOTaX
CO3[,@ET JONOJHUTENbHYIO TENIOU30MIALMIO, YTO NPEnsATCTBYeT
LOCTUXEHMIO TEPaNeBTUYECKM 3HAUMMOI TEMNEepaTypbl KOX-
HbIX NoKpoBoB [37, 38]. 310 06BACHSET OTCYTCTBME 3HAYUMBIX
pa3nuymii B paHHEM NOC/IE0NepaLyroHHOM nepuoge no bone-
BOMY CUHAPOMY M NOTPEBHOCTU B OnMaTax B NATU U3 CEMU UC-
cnepoBaui [23, 27-29, 33]. M. Schinsky nonyuun 3Haunmoe
CHWXeHue 6oneBoro cMHApoMa B rpynne C TpaguLMOHHOV
KpuoTepanuen yepes 6 Hegenb mocne onepauun. B gpyrux
UCCNenoBaHMAX TaKOro pesynbTaTa He Habnwpanoch [32].
BeposTHo, B 3TOM MccneoBaHUM UMENUCh SOMOHUTENbHbIE
(aKTopbl, BAMAIOLLME Ha 60NEBOW CUHAPOM.

E. Su nonyuun 3HauMMoe CHUKeHMe NoTpeGHOCTM B ONK-
atax B rpynne ¢ KpuoTeparneBTUYECKUM YCTpOWACTBOM [27].
MaKeT co SbAOM HaKNaAbIBanCs Ha KOMMPECCMOHHO-3NacTU-
YECKYH0 MOBSA3KY, 4TO TEOPETUYECKM MOFJI0 MOCAYXMTb npe-
MATCTBMEM ANS AOCTUMEHMSA LIeNIeBOM TeMNepaTypbl KOXHbIX
nokpoBoB. KpuonHeBMaTyecKoe YCTPOWMCTBO HaKnafblBa-
nocb Ha cyctaB 6e3 JOMoHUTENBHOM KOMMPECCUOHHOM Mo-
BSA3KM.

B nccneposanum P. Sadoghi HaknaabiBanuch 0AMHAKOBbIE
MnocneonepaLmnoHHbIe MOBA3KW M KOMMPECCUOHHBIN TPUKOTaX
[34], ogHaKO [LMTENBbHOCTb XONOAOBOIr0 BO3AEHCTBUA Tpa-
AVLMOHHBIMK crocobamm KpuoTepanuu bbina 3HauUMTeNbHO
MeHblue. K ToMy e B rpynne c NpMMEHeHWeM YCTpOWCTBa
AN KpUoTepanuu XoNofoBoe BO3[EWACTBME OKa3blBanoCh
nepes onepaTMBHbIM BMELLATENLCTBOM. 3T0 MOITO Mocny-
YKUTb NPUYKMHON MEHBLLETO YPOBHS HONEBOr0 CMHApPOMA Y Na-
LIMEHTOB C UCMO/b30BAHUEM YCTPOIACTBA.
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06bEM [BMKEHMIA CycTaBa U3y4yancs BO BCEX CEMU WUC-
CnefoBaHusaX, rae NpoBOAMIOCH CPaBHEHWE TPaaULMOHHON
W annapaTHoi KpuoTepanuu, a cuna Mol — B Tpex [27-29].
B BbiluenepeyncneHHbIX UCCNENOBaHMAX OTMEYAeTCs B3au-
MOCBS3b MeX Ay 60MeBbIM CUHAPOMOM, 06LEMOM ABUKEHMI
u cunont Mbiwl. WcknioueHne cocTaBnsieT ucciefoBaHue
E. Thienpont [28]. B aaHHOM MccneaoBaHum HeT nNpeaonepa-
LIMOHHOM OLEHKM 0OBEMA ABMMEHWIA CycTaBa B CPaBHMBA-
eMbIX Tpynnax, 4to runoTeTMYecKU MO0 NpUBECTU K CTa-
TMCTMYECKOW OLUMOKEe. 3HaYMMOI Pas3HULbl B [JTUTESTBHOCTH
CTaLMOHAPHOIO NeYeHUs B aHHbIX UCCNeN0BAHNAX BbISBIIEHO
He bbino.

BoiLenepeuncneHHble UccnenoBaHUs pasnnyatoTcs No Bbl-
Bopy mocneonepauMoHHOM NOBA3KM, 3N1aCTUHECKOIO TPUKOTa-
Ka, NPOLOKMTENBHOCTM XONIOLOBOI0 BO3AENCTBUS, KOHTPOTO
TeMrepaTypbl KOXHbIX MOKPOBOB U NpeaonepaLmnoHHoi hyHK-
LiMOHabHOM OLeHKe. B HacTosLleM 0630pe Mbl He HaLLM [aH-
HbIX 0 SIBHBIX K/IMHUYECKMX MPEUMYLLLECTBaX KpuoTepanesTuye-
CKMX YCTPOWCTB Nepes TPaguLMOHHOW Kpuotepanuen. B atom
HaL BbiBog coBnagaet ¢ A. Thacoor M. Liu [17, 19], Kotopble
B CBOMX paboTax TakKe OTMEYaloT 3HauWUTeNbHYK reTeporeH-
HOCTb METOAMK JIOKaJIbHOM KpuoTepanim.

C. Demoulin cpaBHuMBan 3gdeKTUBHOCTL TPEX crocoboB
KpuoTepanuu: BO3AYLIHOW KpUOTepanuu, NaKeTa C renem
W YCTPOMCTBA [J1A1 KpUOTEpanum ¢ MaHxeTou [26]. B naHHoM
UCCnefoBaHUM NPOBOAUICA KOHTPO/b TEMNePaTypbl KOKHbIX
MOKPOBOB. TepaneBTUYECKM 3HAYMMas TeMmepaTypa KoM
Bbina fOCTUTHYTa TONBKO B rpynne BO3AYLUHOM KpuoTepanum,
Ho Bo3geiicTeue anunock 90 cekyHa. TeMnepaTtypa KOMHbIX
MOKPOBOB A0CTUMA 22—24° B rpynnax TPaaMLUMOHHON Kpuo-
TEpanuM U C NPUMEHEHUEM YCTPOWCTBA, HO MH(OpMaLms
00 3KCno3vuMM JaHHOW TeMmnepaTypbl OTcyTcTBYeET. B rpyn-
ne C NPUMEHEHUEM Tefifl LOMOSHUTENBHO WCMOMb30Banoch
MosioTeHLe, YTO MOIJI0 MOB/MATL Ha pe3ynbTaTl. ABTop uc-
nosib30Ba cpaBHeHMe 6oneBoro cuHApOMa Mocne ornepauum
C NpeaonepaLyoHHLIM YpoBHeM bonu. B ceasm ¢ atum p <0,05
B Ipynnax BO3AYLUHOW U TPafULMOHHON KpUOTepanuW roBo-
PUT 0 3HaUUTENbHOM pasHuLe BoneBOro CMHAPOMA B CTOPOHY
€ro YBeNIUYEHMS.

Z. Karaduman npoBén cpaBHeHue Tpéx rpynn [35]. B aByx
rpynnax WCnonb3oBanoch YCTPOMCTBO AMA KpuoTepanuu:
B OJHOM M3 HUX KproTepanus NpUMeHsach A0 U nocne one-
pauuw, Bo BTOPOI rpynne — ToJIbKO Mocie onepauum. Tpetbs
rpynna nauueHToB noayyana TPaLMLUMOHHYI0 KpuoTepanuio.
B rpynnax, rae npuMeHsnoch YCTPOMCTBO ANS KpuoTepa-
nuM, NoKasaTenu 6onu, oTEKa cycTaBa, 06 bEMa KpoBOMOTEPH
¥ NPOJOSIKMTENBHOCTU CTALMOHAPHOIO JieYeHus Bbiin 3Ha-
YMMO NYYLLMMK, YeM B rpynne TPaguLMOHHOM KpuoTepanuu.
B rpynne, roe KpuoTtepanus npuMeHsnach nepeg, onepaumen,
noKasatesb 60511 1 00BEM ABMIKEHWIA B CyCTaBe BbIM 3HAUM-
TesbHO JyyLLie, YeM BO BTOPOM M TpeTbeli rpynnax. BeposTHo,
MPUMEHEHWE KpUoTEpanuu Neper, onepawyeii 0KasbIBaeT no-
NOXUTENbHBIA 3QdEKT Ha boneBoi CUHAPOM W, KaK cref-
CTBME, Ha 0OBEM [BUKEHWUW B paHHEM MOCNEonepaLoHHOM
nepuoge.
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B naTv paboTax yuuTbiBancs MHAeKC Maccol Tena (UMT)
naumeHToB [26, 28, 33, 35, 36]. CpaBHMBaeMble rpynnbl bbiin
oaHopoAHbl no UMT. CywiecTByeT runotesa, YTo Ha BHYTPUCY-
CTaBHYI0 TeMMNepaTypy BO BPeMS KpUoTepanuy MOXeT NoBu-
ATb TONLWMHA MATKMX TKaHel. Y.H. Kim B cBOEM uccnenoBaHmm
OLieHUBAJ BIMSHME Fa30BOW KPUOTEpPanuUM Ha TeMnepaTypy
KOXHbIX MOKPOBOB UM BHYTPUCYCTaBHYK TeMnepartypy [42].
3HaunmMon Koppensumn mexay UMT v auHaMukoi m3Me-
HEHMs TeMMepaTypbl KOXHbIX NMOKPOBOB WM B MOAOCTU KO-
JIEHHOTO CyCTaBa HU BO BPEeMS KpuoTepanuu, HU nocje Heé
He BbIsiBNeHo. Crout oTMeTUTh, Yto MT MoKeT HeTouHo oT-
paxaTb TONLLMHY NMOAKOMKHO-}KUPOBOW KNeTHaTKu obnactu
KONeHHoro cyctasa. [peactaBnseTcs HeobXxoouMbIM U3Me-
PeHue TONLLMHBI NOAKOXHO-KMPOBOW KNETYaTKW 001acTy Ko-
NEHHOTO CycTaBa Npy OMpefeneHn COOTHOLIEHUS AMHAMMUKM
OXJTaXAEHUA KOXHbIX MOKPOBOB M NOSIOCTW CyCTaBa BO BpeMSA
KpuoTepanuu.

Bo Bcex 16 uccnenoBaHmusx He BbIN0 OTMEYEHO OCNOXKHE-
HWI, aCCOLMMPOBAHHBIX C OX/IAXAEHUEM KOMHbIX MOKPOBOB.
BcTpeuanuch TpoMb03bI rnyb0oKMX BEH HUKHUX KOHEYHOCTEH,
MOBEPXHOCTHasA U MyboKas nepunpoTesHble MHdeKumm [21,
24, 35]. OpgHaKo 3HAUMMON pasHULBl B KONMYECTBE OCIIOK-
HEHMIA B CpaBHWBAEMbIX rpynnax He Obino 06HapyXeHo
HW B 0HOM UCCNEe0BaHMN.

3AKJIKYEHUE

KoHTponb bonesoro cuHapoMa nocne 3HAONPOTE3UPO-
BaHUSA KONIEHHOTO CycTaBa MO-MPeXHeMYy SBNSETCA Ba-
HbIM acneKTOM B paHHEM MOCNeonepaLuoHHOM Nepuoae.
JlokanbHas KpuoTepanus Kak MeToA HeMeUKaMEeHTO3HOIO
B0O34eiCTBUA Ha BoneBoM CMHAPOM cTaHoBWTCA BCE 60-
nee nonynapHou. Pe3ynbTaThbl faHHOro 0630pa Mo OLEeHKe
3Q(PEKTMBHOCTU NPUMEHEHUS JIOKaJbHOM KpuoTepanum
AOCTaTOYHO MpOTUBOpPEYMBLI. BeposATHo, 3T0 CBA3aHO
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C reTeporeHHOCTbIO X0/I0A40BOr0 BO3AENCTBUA: CNocoboM
KpuoTepanuu, TeMnepaTypon BO34eNCTBUS, HacTOTON Npu-
MEHEHUS, LJIUTENIbHOCTBbI) 3KCMO3ULMM W MPOACIIKUTENb-
HOCTbIO Kypca.

B HacTosiLiee BpeMs TPyAHO cAenatb 0AHO3HAYHbIN Bbl-
BOJ, 0 NPeMMYLLECTBAX U He[OCTaTKaxX UCMONb30BaHMS KpUO-
Tepanuu. HeobxoamMbl BbICOKOKAYeCTBEHHbIE UCCIef0BaHMS
no oueHKe 3 EKTUBHOCTM NIOKANbHON KpUoTepanuu nocne
3HAONPOTE3MPOBAHMA KOJIEHHOTO CYCTaBa.
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MpuopoBckue yrenua — 2023

AHHOTALIMA

15 1 16 pexabps 2023 ropa B otene «PaguccoH CnaesiHcKas» B . MockBe B TopecTBeHHO 0bcTaHOBKe npoxoaumna X Bee-
pOCCUIiCKas Hay4HO-NpaKTUyecKas KoHepeHums «[pruopoBckue UTeHnsi», noceAWwEHHas 100-neTuio co AHS poXAeHNs aKa-
aeMuka Mctucnaea BacunbeBuya BonkoBa. B cooblueHnn npuseféH KpaTkuin 0630p Meponpuatyus.
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Priorovsky Readings — 2023

ABSTRACT

On December 15 and 16, 2023, the X All-Russian Scientific and Practical Conference “Priorovsky Readings” dedicated to the
100t anniversary of the birth of Academician Mstislav Vasilievich Volkov was held in a solemn atmosphere at the Radisson
Slavyanskaya Hotel in Moscow. The report gives a brief overview of the event.
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KPATKIE COOBLLEHNA

15 u 16 pekabpsa 2023 ropa B otene «PagmuccoH Cna-
BAAHCKas» B I. MOCKBe B TOpXeCTBEHHOW 06CTaHOBKeE Mpo-
xoguna X Bcepoccuiickas HayyHo-npaKkTUYecKas KoHbe-
peHums «[lpuopoBCcKue YTeHus», nocaweHHan 100-neTuio
CO [HS POXAEHUs aKajeMuka Mcrtucnaea BacunbeBuua
Bonkoga.

KoHdepeHumto oTKpbin avpekTop HauuoHanbHoro meau-
LIMHCKOro MccnenoBaTtenbckoro LeHTpa (HMUL) TpaBmato-
norun v optoneaum uM. H.H. Mpuoposa (LMTO) Munsppasa
Poccun, [OKTOp MemMUMHCKMX HayKk, npodeccop Poccuii-
CKon akagemmm Hayk (PAH) AHToH [epacumoBuy HasapeHKo.
OH No3apaBun y4acTHWUKOB KOHdepeHUMU ¢ HavanoM pabo-
Thbl, NOAYEPKHYN BaXKHOCTb EXETOLHbIX BCTPEY ANs pasBUTUs
POCCUIACKOI TPaBMaTONIOMUK 1 OPTOMEAMM.

0T MeHn MunucTepcTBa 3apaBooxpaHeHus PO ¢ npu-
BETCTBEHHOI PeYbl0 BLICTYNWUA 3aMeCTUTENb AUPEKTOpa
[lenaptameHTa opraHu3aumm MeAULIMHCKOWM NOMOLLM U ca-
HaTOpPHO-KypopTHOro Aena Mwun3ppaBa Poccum OMutpuii
lOpbeBny baTypuH. «YBepeH, YTO CeropHsLIHee Meponpus-
THe N03BOJIUT Y4aCTHUKAM MOBbICUTb CBO NpodeccuoHanb-
HblIil YpOBEHb, PacLUMPUTL KPYro3op, TBOPYECKUIA NOTEHL K-
an MonofblX YYéHbIX W NpaKTuKosly — cKasan [Imutpun
HOpbeBny.

C npuBetcTBMEM K rocTaM obpatuncs npeacenatens Ca-
MapCKoii rybepHCKOM AyMbl, Npe3uaeHT Accoumaumm Tpas-
Matonoros-opTonenoB Poccun (ATOP), npesuaeHT u noyeT-
Hblii pekTop CamapcKoro rocynapcTBeHHOr0 MeAvLMHCKOro
yHusepcuteTa (CamI'MY), akageMuk PAH [eHHagwi MeTpoBuy
KotenbHuKoB.

Banepuin Bacunbesuy beperosbix, 3aMecTUTeNb aKage-
MWKa-CeKpeTaps 0TAENEeHUA MEANLMHCKUX HayK, aKaeMUK
PAH, B cBO€l1 peun NpUBETCTBOBAN YHaCTHUKOB KOH(bepeH-
LMK, NPU3Ba U B JaNbHEMILEM YKPENATb B3aMMOCBA3U
KIIMHWUYECKOW M (YHOAMEHTANbHOW HayKW, NOLYEPKHYN
Ba)KHOCTb Pa3BUTMS Hay4YHbIX OCHOB TPaBMaTOJIOMMM U 0Op-
TOMeauu.

Mpodeccop lanuHa EBreHbeBHa MBaHoBa, npeacenatenb
«Coto3a peabunutonoroB Poccuu», rnaBHblii cneumanuct
no MeOMUMHCKOA peabunutaumm Munsapaea PO, 3aBeayto-
Las 0TAEN0M MeAMKO-COLMANbHOM peabunuraumm MHCynbTa
HayyHo-uccneposatensckoro uHctutyta (HAW) uepebposa-
CKYNAAPHOW NaToNOrMM M MHCYNbTa, 3aBedyloLlas Kadenpon
MeAMLMHCKOW peabunutaumum dakynbTeTa AOMOHUTENBHOTO
npodeccroHanbHoro obpasoBanus PegepanbHoro rocynap-
CTBEHHOr0 6loKeTHOro 00pa30BaTENbHOMO YYPEAEHUS
BbiCLLEro 06pa3oBaHns «POCCUMCKWMI HaLMOHanbHbIN Uccie-
[0BaTeNIbCKMIN MeAULMHCKUI yHuBepcuTeT uM. H.U. Muporo-
Ba», NpuU3Bana K TeCHOMY COTPYAHWYECTBY TPaBMAaToOroB-
OpTONenoB M peabunuTonoros, YTo MOMOXKET CYLLECTBEHHO
YNYYLWWTb PesynbTaThl JIeYeHUs TpaBM U OPTOMEAMYECKUX
3aboneBaHuii.

C TénnbIMW HaMyTCTBEHHBIMU U MPUBETCTBEHHBIMU CII0Ba-
MM K y4acTHUKaM «[1pMopoBCKUX YTEHMIA» 06paTUmCh Npesu-
AeHT QefepanbHOro rocynapCcTBEHHONO OIOAXETHOMD YUpex-
nenus (OIbY) «HMWULL peTcKoii TpaBMaTonorum U optoneamm

T.31 N2 1, 2024

DAl https://doiorg/1017816/VT0627302
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uM. [W. TypHepa» MunspgpaBa Poccuu, Buue-npesvaeHT
ATOP, akapemuk PAH Anekceii [eoprueBud bamHaypalusum
u npe3ugeHT BocTouHo-EBponelickoii rpynnbl no u3ydeHuio
capkoM EESG, akapemuk PAH Mamep [xaBagosuy Anues.
Ot umenm Konner u3 CaHkT-leTepbypra npuBeTcTBOBaN OT-
KpbiTe «[TpUOPOBCKMX YTEHUIA» W MOXeNan ycneLuHoi pabo-
Tbl aupextop OrbY «HMWUL, TO um. P.P. BpeneHa» Munaapa-
Ba Poccum, Buue-npesnpeHT ATOP, uneH-koppecnoHaeHT PAH
Pawwup, Myptysanuesudy Tuxunos.

C oHNaiH-NpUBETCTBUAMM U MOXKENAHWUAMMU YCNELUHOM
pabotbl BbicTynuu JleoHnn Mwuxainosuy Powanb, npe-
3uaeHT HAW HeoTnoXHOW LETCKOW XMpyprum v TpaBmaTto-
noruu, lTepon Tpyaa Poccum, npesmpeHT «HauuoHanbHom
MeAWLMHCKOW nanaTbl»; AnekcaHap lpuropbeBuy PyMsH-
ues, npe3augeHT HMULL peTckoi remMaTonoruu, OHKONOrMu
U uMMyHonoruu uM. [iMutpusa Porauyésa, akapeMuk PAH;
Angpein Imutpuesny Kanpuu, aupektop OrBY «HMULL
paguonorum» Munsgpasa Poccuu, rnaBHbIA BHELUTATHBIN
oHKonor MuHspgpaea Poccuu, akageMuk PAH; Anekcanap
Muxainosuy Jluna, oupektop @PepepanbHoro rocyaap-
CTBEHHOr0 OI0[)KETHOr0 HayyHoro yupexpenus «HayuHo-
uccnefoBaTeNnbCKUN MHCTUTYT peBMatonoruv uM. B.A. Ha-
COHOBOW», MMaBHbII BHELUTATHBIA CMELMaNUCT-PeBMATONON
MuH3pgpasa Poccum, uneH-KoppecnoHaeHT PAH.

OT MMeHn Benopycckux Konner, TpaBMaTonoroB-opTone-
[0B, NpUBETCTBOBAN YYaCTHWUKOB W BbIPa3wi YBEPEHHOCTb
B ycnewHoi pabote KoHdepeHumn Muxaun AnekcaHgpoBud
[epacumMenKo, aupekTop PecnybnukaHcKoro Hay4Ho-npak-
TMYECKOTO LEHTPa TPaBMaToyiorMM M OPTOMeAuMM, YNeH-
KoppecnoHAeHT HaumoHanbHoOW akageMuu Hayk benapycu,
[OKTOP MeMUMHCKUX HayK, Npodeccop, 3aBedyloLmi Kade-
Apoii TpaBMatonoruu v optoneaun benopycckoro rocynap-
CTBEHHOMO MeLMLIMHCKOIO YHUBEpPCUTETA.

OcobbiMK rocTAMM KOHGEPEHUUM CTanM 04b M BHY4YKa
akagemuka M.C. BonkoBa, KoTopble MOQEennINcL BOCMOMY-
HaHusMM 0 McTucnase BacunbeBuye v npousHeciu crosa
BnaroaapHoCTV opraHu3aTopaM MeponpusTUs.

B X BcepoccuicKon Hay4yHO-NpaKTUYECKON KoHdepeH-
umMm «lpMOpOBCKME YTEHUS» MPUHANM ydacTMe Aenerauum
cneunanuctos u3 ctpaH CHI, Utanum n Mekcukn. Quno
Ha KoHdepeHuun npucytctoBanu 700 y4acTHUKOB, AMUCTaH-
LMOHHO noakmioumnuck bonee 400 cneumnanuctos. HayyHas
nporpamMma coctosina u3 21 cekuuu, npoxoguna B 4 3anax
W BKJIl0Yana obcyaeHus [OKNafO0B Mo KIOYeBbIM Hanpas-
NeHMAM — apTPOCKOMNUA, SHA0MNPOTE3UPOBaHWe, NaTonorus
KOCTHOM CUCTEMBI, XMPYPris MO3BOHOYHMKA, O0eBas TpaBMa;
OJHOM M3 [NaBHbIX TEM KOH(epeHUMM cTano obcyxpaeHue
yyudlleHns opToneauyeckoir noMowmn petaM. CymmapHo
136 0uHbIX CMKepoB 1 15 NOAKIOYEHHBIX OHNAIH NPOYMTa
nopsaka 200 yHuKanbHbIX OKNanoB. Ha BbicTaBKe 0bopyao-
BaHua 30 NapTHEPOB MPOLEMOHCTPMPOBANN MHHOBALMOHHBIE
TEXHONOrUM.

B pamkax «[IpuopoBCcKMX 4TEHWI» NpOLM COBe-
LlaHue Ha TeMy MOArOTOBKM KajpoB B TpaBMaToJsiorum
W OpTOMEeAMM, CaTeSUIUTHBIA CUMNO3UYM MO NPUMEHEHUIO
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COBPEMEHHBIX MaTepuanoB W MeTOAMK ANA YNyulleHus
KJTMHWYECKUX Pe3ynbTaToB, a TaKKe KPYrblid CTON Ha TeMY
HOpPMaTUBHO-NPaBOBOr0 PErynMpoBaHUs TKaHeBbIX HaHKOB.
OTaenbHas cekuus bbina BblAeNeHa AN KoHbepeHLun Mo-
NOAbIX YYEHbIX.

Ha coBewanuy no obpasoBaHWio B TpaBMaTonorum
W opTOneauu MofepaTopamu sBnsauck npeacenatens Ca-
MapcKoii rybepHckoii oymbl, npesuaeHT ATOP, npesupeHT
n noyétHbln pektop CamIMY, akapemuk PAH TeHHagwuii
MeTpoBuy KoTenbHWKOB; rMaBHbIA TPaBMaToNIOr-0pTOMNef
r. MockBbl, 3aBeaytowniA kKadeapoil TpaBMaToNIoruK, opTo-
neauu v YpesBblyanHbIX CUTyauuii MockoBcKoro rocyaap-
CTBEHHOro yHuBepcuteTa uM. M.B. JlomoHocoBa npodeccop
Bagum 3purosny [lybpos; npodeccop Kadeapbl TpaBMa-
Tonoruu v optoneamn HMULL TpaBmaTonorum u optoneaumn
uM. H.H. MNpnopoBa MuH3ppasa Poccum AnekcaHpp Anek-
ceeBmny OuKypeHKo.

OtkpbiBas obcyxpaenve, M. KoTenbHukoB obpatun
ocoboe BHMMaHWe Ha BaKHOCTb MOArOTOBKU KIIMHUYECKUX
M Hay4yHO-Nefarornyeckux KagpoB B obnactu TpaBmaro-
noruK U opTOMeAMN ANA AANbHEWLIEro pasBUTUA CMeLm-
aNbHOCTU U COBEPLUEHCTBOBaHUS MELMLMHCKON MOMOLLY
HaceneHuo. B BbICTyNneHUM KaHAMAATa MeLMLMHCKUX
Hayk [.C. EpwoBa, cotpyaHuka Kadenpsl, v npodeccopa
K.A. ErvasapsHa, 3aBegytoLuero Kadeapon TpaBMaTosiorum,
opTOMeauu U BOEHHO-MOMEBOM XMpyprum Poccuiickoro Ha-
LMOHabHOr0 UCCeA0BATENIbCKOr0 MeANLMHCKOr0 YHUBEp-
cuteta uMm. H.W. Muporoea, geTansHo bbina npeacTaBneHa
COBpeMeHHast cucteMa oby4eHus CTYAEHTOB Mo TpaBMaTo-
norvv W opToneaun B MeAWLMHCKOM By3e. [NaBHblIii Bpay
OIBY «®epepanbHblit LEHTP TPaBMaTo0ruM, opTonennm
W 3HAOMpOTE3UPOBaHMA» MUHUCTEpCTBA 3[paBoOXpaHe-
Hua Poccuiickoit ®epepaunn (1. CmoneHck) A.B. OBCAHKMH
paccka3an 06 onbiTe obyyeHus Bpayeit TPaBMaTONOroB-
OpTONeAoB M MOATOTOBKM KaApOB BLICOKOW KBanuduka-
umn. MNpodeccopa E.A. JiuteuHa u B.3. [lybpos BhICTynum
C [AOKJIAZL0M O LUKOJIe MOJIOLLOr0 TpaBMaTosora Kak dopme
nocTAMNNOMHOro obpasoBaHus. MpefnoxeHo pacnpocTpa-
HATb 3TOT OMbIT B CTPaHE AJ1S KAYeCTBEHHOM MOLrOTOBKM
cneuuanuctos. lpodeccop AnekcaHap AnekceeBuy Ouky-
PEHKO paccKasas 0 NOCTAMNAOMHOM 0bpa3soBaHum B HMULL
TpasMatonoruu u optoneauu um. H.H. Mproposa, noaro-
TOBKE B OPAMHATYpE, MyTAX AOCTUKEHUS KaueCTBEHHbIX N0-
KasaTenen B obpa3zoBaHum byayuero cneumanucta. Ocobbiii
uHTepec BbI3Ban onblT LUMTO no co3panuio cneunanusu-
poBaHHOM 0bpa3oBaTenbHoW nabopaTopuu onepaTUBHOM
XMpyprum u Tonorpaduyeckoit aHatoMun. B 3aknioueHue
NpoBe/eHa ANUCKYCCUS 0 BO3MOXKHOCTU YBEJIMUEHUSA CPOKOB
0byyeHns B OpAMHATYpe No TPaBMaToNorku U opTonesuu.

bonbLuoe BHMMaHKe NpuBREK Kpyribii cTon «CocTosHue
TpaBMaToJ0ro-opToneAMYecKoi cnyxbel B ctpaHax Coapy-
JKecTBa He3aBUCUMbIX rocyaapcTs. CoBpeMeHHbIe MUPOBLIE
TEHZEHLMM, ONbIT 3apybeXHbIX CTPaH. epcnekTuBbI paseu-
TUs TPaBMaTonoruM 1 optoneamn. AKTyanbHble nNpobiemMbl
obpa3oBaTe/ibHOM [eATeNIbHOCTU» NOA NpeAceaaTeIbCcTBOM
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uneH-KoppecnoHaeHTa PAH, npodeccopa H.B. 3aropogHe-
ro. C npuBeTCTBMEM K yyacTHUKaM obpaTuincs no Tenecss-
3u bagma Hukonaesny balwaHkaes, 3aMecTuTeNb pyKOBO-
ouTens KomuteTa [ocyaapcTBeHHon aymbl PO no oxpaHe
310poBbsA. B cBOEM BbicTynieHun pekTop Poccuiickoro
XMMUKO-TEXHONOrMYECKOro yHuBepcuteTa uMm. [L.U. Mek-
neneesa, aenyTat locyaapctBeHHoi aymbl PO AnekcaHap
leoprueBuy Maxyra BblAennMn BaXKHble HanpaBneHus ae-
ATENbHOCTM — COBEpLUEHCTBOBaHWe cTaHAapToB obpaso-
BaHMsl, BHEAPEHUE UCKYCCTBEHHOIO WHTEN/IEKTa, pa3BuTue
Hay4HbIX KOMMYHUKALWA Ha PYCCKOA3BIYHOM NMPOCTPaHCTBE
CHI, n3panne npodeccuMoHanbHbIX XypHanoB. JupekTop
OrbY «HMULL TO um. H.H. Mpuopoa» MuH3gpasa Poccum,
npodeccop PAH, Buue-npe3naent ATOP, rnaBHbIN BHeLUTAT-
Hblli cneumanucT Tpaemartonor-opTtones Munsgpasa Poc-
cum AuToH lepacumoBuy Ha3apeHKo BbICTYMUA C CEepbEs-
HbIM MHOrOM/1aHOBbLIM A0KNaA0M «[lepcnekTuBbl pa3BuTus
TpaBmaTtonorun u optoneauu». Ocoboe BHUMaHUE B HEM
Oblf0 yoeneHo Kak COBPEMEHHBIM KJIMHWYECKWUM pa3pa-
boTkam B obnactu BepTebpoOOrMKM, 3HAONPOTE3NPOBAHMS,
HOBbIX MaTepuasnoB, TaK W Hay4HbIM MEpCreKTUBaM, pas-
BUTHUIO CTBIKOBBIX HaMpaB/IEHWI, BKJTI0UAs pereHepaTuBHYH
MeAMULMHY, aAaUTUBHBIE U UHPOPMALIMOHHBIE TEXHONOTUM,
MCKYCCTBEHHbBIN UHTENNEKT.

bonblioe BHMMaHWe NpUBNEKN AOKNAAbl Y4aCTHUKOB
u3 ctpaH CHI — 3aMecTutens AupekTopa No Hay4HoM
pabote PecnybnuMkaHcKoro HayyHo-NpaKTUYECKOro LieH-
Tpa TpaBmatoniorum u optoneamn Pecnybnuku Benapycb
B.C. AHocoBa «TpaBmaTosioro-optoneguyeckas cnyxba
Pecnybnukn benapycb. CoBpeMeHHOe coCTOsiHME, nep-
CMEKTUBbI PasBUTUA», @ TaKXKe INaBHOrO TpaBMaTosora
MuHMCTEpPCTBA 34paBOOXPAHEHUSA U COLMANBHOM 3aLUMThI
HacenieHus Pecnybnvku TaTapcTaH, fOKTOpPa MeAMLIMHCKMX
HayK, npodeccopa Kadenpbl TpaBMaToNOrUK, OPTONEANUN
U BOEHHO-MoNeBO xupyprumn focyaapcTBeHHoro obpaso-
BaTeJIbHOTO yupexaeHus «TafKUKCKUIA TocynapCTBeH-
HbI MEAMLMHCKWIA yHMBEpCUTET UM. ABy anm mbH CuHa,
npeacepartens obwecTsa TpaBMaTosloroB WM OpTONeoB
Pecnybnukn Tapxwukuctan C.X. KypboHoBa, nupeKkTtopa
PecnybnukaHcKkoro cneuuanu3vpoBaHHOr0 Hay4HO-NpaK-
TUYECKOro MeAMLMHCKOro LieHTpa TpaBMaTofioruu u op-
Tonegun Munsppasa Pecnybnukn YsbekucTaH, LoKTOpa
MeaMUMHCKMX HayK M.J. WpucMeToBa, MMHMCTpa 3apaBo-
oxpaHeHus Pecnybnukn KapakannakctaH M.U. KypbaHo-
Ba, 3aBefytoLLlero Kadeapoii TpaBMaTonoruu U opTonesuu
HaumoHanbHoro MHCTMTYTa 34paBooXpaHeHns pecnybnkm
Apmenunsa H.I. 3axapsHa. beina npefcrasneHa noapobHas
MHpOpMaLMS 0 COCTOSHUM TPABMaTO/I0r0-0pPTONeANYECKO
nomowm B Pecnybnuke benapyck, Pecnybnuke Tapmuku-
ctaH, Pecnybnuke Y3bekuctan, Pecnybnuke Kapakannak-
cTaH, Pecnybnuke ApmeHus.

Ocoboit YacTblo MeponpuATAA CTano BpydeHre npemun Ac-
couvaummu TpaeMaronoros-optonenos Poccun «Cuna apuke-
Husi». TOPIKECTBEHHYIO LIEPEMOHUIO BPYYEHUS NPEMUM BEN U3-
BECTHbIN XypHanucT «HTB» Mapart Cetamkos. [pucytctBoBanv



https://doi.org/10.17816/vto627302

KPATKIE COOBLLEHNA

KpynHeWlLMe TpaBMaTosiorU-opToneabl U Herpoxupypru Poc-
cum. lNobeantenamu B HOMUHALIMAX CTamM:

«Jydwas onepauus, obecneumBwan (BoccTaHo-
BMBLLAs) MOABWMKHOCTb 6onbHOrO» — npodeccop
J.A. TTawHuKoB;

«HOBaA pa3paboTKa, HOBbI METOA JIeYeHWs B TpaB-
MaTosiorMm-opToneaun» — aupextop Hoeocubup-
ckoro HUW tpaBmatonoruu v opToneamn npodeccop
A.A. KopbITKuH;

«BKJ1aJ, B POCCUMCKYID TPaBMaTOMOMM0 U OPTONEAMIo
npencTaBUTENA OpraHU3aTopoB 34PaBOOXPaHEHMA
UIN HEMEeIULIMHCKMX CrieLManbHOCTeN» — KOMMaHus
«OcTeoMepy;

T.31 N2 1, 2024
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«BeTepaH 0TEYeCTBEHHOM TPaBMAToJIOMMW W OpTone-
amn» — npogeccop A.0. Jlasapes;

«3a JyyLyl Hay4Hylo paboty mMonogoro (go 35 ner)
TpaBMatonora-optonefa» — I.A. KyKkoBeHKo;

«3a OKasaHWe TpaBMaTosoro-opToneauyecKon mno-
MOLLM B Ype3BbIYaiHbIX CUTyaLUusix» — rpynna Bpa-
yen u3 Jlyrancka Bo rnaee ¢ [.10. Kotyxa, a Takxke
W.C. basapoB 13 BoeHHO-MeAMLMHCKON aKageMuu
uM. C.M. Kuposa;

«3a BK/ap B pa3sutue Beptebponorum B Poccun» —
npodeccop M.B. MuxaiinoBckuii.
Pedkonneaus xcypHana «Becmnuk mpasmMamonozuu

u opmoneduu uM. H.H. lpuopoea»
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¢ 75-netuem!

AHHOTALMA
Kpatkas buorpaduueckas cnpaBka u HaydHble aocTuxenus MeHHaaus MetpoBuya KotenbHuKoBa, no3apasneHue ¢ 75-net-
HUM tobuneeMm.

KnioueBble cnoBa: KotenbHukoB leHHaaui [eTpoBuy; 1obuneit; TpaBMaTonorms 1 opToneams.

Kak uutnpoBarb:
Mosppasnsem akagemuka PAH .M. KotenbHukoBa ¢ 75-netvem! // BectHuk TpaBmatonorum 1 optoneamu um. H.H. Mpuroposa. 2024.T.31,N° 1. C. 133-136.
DOI: https://doi.org/10.17816/vt0626761

Pykonucb nonyyena: 11.02.2024 Pykonucb opno6peHa: 11.02.2024 Ony6nukoBaHa online: 16.02.2024
&
3KO®BEKTOP Cratba noctynHa no mmuer3vv CC BY-NC-ND 4.0 International

© 3ko-BekTop, 2024

133


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/vto626761
https://doi.org/10.17816/vto626761

134

ANNIVERSARY Vol. 31 (1) 2024 N.N. Priorov Journal of Traumatology and Orthopedics

DOI: https://doi.org/10.17816/vt0626761

Congratulations to Academician of the Russian
Academy of Sciences Gennadiy P. Kotelnikov
on his 75 anniversary!

ABSTRACT
Brief biographical information and scientific achievements of Gennadiy P. Kotelnikov, congratulations on the 75™ anniversary.
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I0BMTIEN

T.31Ne

1,2024

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

TaTbsl NOCBSLLEHA l0bMNel JOKTOpa MEAMLIMHCKUX HayK,

npodeccopa, 3aCNyXeHHOro aeaTens Hayku Poccuitckon
®epepaummn (PO), naypeata locynapcTeeHHoN npemun PO
W Tpuxabl naypeata npemum [pasutensctea PO, akage-
MuKa Poccuitckoit akapemun Hayk (PAH) leHHagus MeTpo-
Buya KotenbHukoBa. 11 axBapa 2024 ropfa Bblfatolemycs
0TeYeCTBEHHOMY TpaBMaTonory-oproneny, akagemuky PAH
l[enHaguio MetpoBuyy KoTenbHUKOBY MCNOAHMNOCL 75 neT.

leHHaamm Netposuy poguncsa 11 sueaps 1949 ropa B cene
JlewwmHoBo [MeH3eHckon obnactu. B 1966 rogy okoHumn c ot-
NnumeM cpepHioo wrony u B 1972 ropy — Kyiibbiwes-
CKUA MEAMLMHCKMIA MHCTUTYT uMenn [.W. YnbsHoBa (Bno-
cneacteun — CaMapcKuin rocyfapCcTBEHHbIN MeLULMHCKMIA
yHuBepcuteT, CamIMY). C Tex nop Bcs yyebHas u TpynoBas
pestenbHocTb [eHHaaus lleTpoBuya HepaspbiBHO CBfi3aHa
€ MEAMLIMHCKUM YHUBEPCUTETOM — OT CTYZLEHTa U OpAMHaTopa
[0 peKTopa U npesnaeHTa By3a. B nepuop 0byyerus 1. Ko-
TeNbHUKOB U3bupancs NpeLceaaTeneM CTyLeHYECKOro npod-
KoMa u cekpetapéM KomuteTa BJTKCM uHcTuTyTa. Paboras
aCCUCTEHTOM, OLHOBPEMEHHO 3aBeA0Ba MOJMKIIMHUYECKUM
bnokoM Kadenpbl TpaBMaToNOrUK 1 OpTONEauUH, BO3IABNAN
JeKaHart niedebHoro dakynbteta. B 1984 rogy 6bin m3bpaH
CEKpeTapéM NapTKoMa MHCTUTYTa 1 pabaTan Ha 3Ton JONKHO-
ct1 go 1989 ropa. B 1989 rogy 6bin HasHayeH Ha LOMKHOCTL
MpopeKTopa no y4ebHoM 1 BocnuTaTeNbHOM pabore.

bymyun ydeHukoM u nocnepoBateneM akagemuka PAH
A.0. KpacHoBa, B CTeHax pOLHOTO By3a OH 3alLMTUN KaHOM-
[ATCKyI0, a 3aTeM U [IOKTOPCKYH AMccepTaLmio, NOCBALLEHHbIE
NeYEHI0 MALMEHTOB C NOCTTpaBMaTYecKuMmM AedopMaLmsamMm
HWXKHUX KOHEYHOCTEM U MaTonioruen KpynHbIX CycTaBoB. I
Hay4Hble HaNPaB/IEHNS 3aJI0XWIM OCHOBY €ro MOC/eayHoLLel
Hay4Hon pestenbHocTn. B 1998 r. TeHHaoui MeTpoBuy BO3-
masun CamI'MY. TpuHAB pyKOBOACTBO BY30M, OH He TOJbKO
CYMEJT COXPaHWUTb YHUBEPCUTET M KIIMHUKY KaK efiuHoe 0bpaso-
BaTe/IbHOE, le4ebHOe M HayyHOE YYpEeXAEeHMe, HO U NPeBPaTUN

DAl https://doiorg/10.17816/VT0626/76]

CamI'MY B oauH 13 NyyLLMX MEMUMHCKKUX BY30B PoccuiicKon
®epepaumn. C ero UMeHeM CBSA3aHO OTKpbITUE Ha 6ase CaMI MY
HOBbIX Hay4HO-UCCNEAOBATENBCKUX MHCTUTYTOB U (aKyNbTETOB,
LIEHTPOB XMPYPriW U TPaHCMNAHTaLMM, UHHOBALMOHHBIX MOA-
pa3aenieHnit — MHCTUTYTA MHHOBALMOHHOTO Pa3BUTHS, LIEHTPa
MPOPbIBHBIX MccneaoBaHuii «HPOPMaUMOHHbIE TEXHONOMMU
B Me[yLMHE», Hay4YHO-MPON3BOACTBEHHOMO TEXHOMAPKA, MeX-
JYHapOofHbIX Hay4HO-MHHOBALMOHHLIX nabopatopuit. B 2003,
2008 n 2013 ropax KonneKkTMB By3a eAWHOIMAcHO nepensbu-
pan [1. KotenbHuKoBa Ha JomKHOCTL peKTopa, a B 2019 roay
OH CTaJ1 NepBbIM NPE3VAEHTOM U NOYETHBIM PEKTOPOM POSHOIO
YHMBEpPCUTETA.

[N. KoTenbHUKOB BHEC BECOMBIW BKIA B pa3BuUTUe OTe-
4ecTBEHHOV TpaBMaronoriu 1 optoneauu. C 2003 roaa no Ha-
crosiLiee BpeMsl OH 3aBefyeT Kadeapon U KIMHWUKOW TpaB-
Matosioruu1, OpToneaun U 3KCTPEMAIbHOW XUPYPrv UMeHH
aKkapemuka PAH A.®. KpacHosa. B 2002 romy u3bpaH une-
HOM-KoppecnoHaeHToM, a B 2005 rogy — akageMukom Poc-
CUIACKOM aKaaeMuu MeamumMHCKux Hayk (PAMH), ¢ 2013 ropa
OH — aKapeMuK Poccuiickoii akapemun Hayk. C 29 ceHTabps
2023 r. [N. KotenbHnkoB — npe3ngeHT 06Liepoccuiickon
06LLEeCTBEHHOM OpraHu3auMm «Accouuaumus TpaBMaTosoroB-
opTonenos Poccumy.

OCHOBHbIMM HarpaBeHUsIMU ero Hay4HoN AesTeNbHOCTH
AB/IAKOTCS: COBEPLUEHCTBOBAHME METOAO0B AMArHOCTUKY U ne-
UEeHUs AeCTPYKTUBHO-AMUCTPOdUUECKUX 3aboneBaHuin onop-
HO-JBUraTeNIbHOM CMCTEMBI; ONTUMU3ALMUS LUArHOCTUYECKUX
U neyebHbIX MEPONPUATUI NPWU NOCTTPAaBMAaTUYECKON HeCTa-
BunbHOCTM cycTaBoB; pa3paboTka NpobneMbl CyxoXMNbHO-
MBILLEYHOW NJACTUKKM B TPaBMaToNOrMW M OpToNneamm; pas-
BMTUE KOHLIEMLMW TpaBMaTMueckon bonesHu; nccnenoBaHus
Mo NPUMEHEHWIO rPaBUTALMOHHON Tepanuu B TPaBMaToiorim
W XMPYpruW; U3y4eHue 0CTeONopo3a; pasBUTME METOAOB CH-
CTEMHOIO aHanM3a, MaTeMaTU4ecKoro MoAEeNMpoBaHus 1 1o-
Ka3aTesNbHOM MeLuULMHI.
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3a pa3paboTKy M BHEAPEHUE CYXOMMIIbHO-MbILLEYHOM
MNacTMKW B CMCTEMY KOMMJIEKCHOrO JleYeHWs TpaBMaToo-
ro-oproneauyeckux bonbHbix B 1997 rogy IN. KotenbHukosy
bbina npucyxaeHa locynapcteeHHas npemus PO B obnactu
HayKW U1 TeXHUKW. 3a pa3paboTKy HOBOro HanpaB/eHuMs B Me-
LVLUMHE — rpaBUTaLMOHHON TepanuuM — OH CTan NaypeaToM
npemuu Npaeutenbctea PO n HaumoHanbHon npeMun «[Mpu-
3BaHue». JlaypeatoM npemum lpasutensctea PO [eHHaauil
MeTpoBKUY CTAHOBUACA TPUMKABI.

.M. KotenbHukoB — aBTop bonee 900 HayuHbIX TPYAOB,
B YMC/e KOTOpbIX 22 MoHorpaguu, 13 yuebHUKOB ans CTyAeH-
TOB ¥ NOCNEAMMNIOMHON NOAFOTOBKM Bpayei, 15 pyKoBoACTB
LNs Bpayeil M CTYAeHTOB, a Takxe 17 MOHOTeMaTUYecKux
cbopHUKOB HayuHbIX pabort, 16 yuebHbIx nocobun n 16 Me-
TOAMYECKUX PEKOMEeHAauuin, 163 aBTOpPCKUX CBUAETENbCTBA
Ha u3o6bpeteHus. OH ABNSETCA COABTOPOM HALMOHAMbHbIX
PYKOBOACTB Ans Bpayen «TpaBMatonorus» u «Optoneamsy.
Mon pykooacteom [M1. KotenbHuKoBa 3almiLeHbl 26 [OK-
TOPCKMX M 59 KaHAMOATCKUX AUCcepTaLmi.

Nms TeHHaamnsa TeTpoBuya HepaspbiBHO CBA3aHO C 06-
LecTBEHHON desTenbHocTblo. OH — npeacenartent CoBeTa
pekTopoB By30B Camapckoii obnactu ¢ 1999 r., ocHoBatenb
COBETa PEKTOPOB MeAMLMHCKUX U GapMaLeBTUYECKUX BY30B
Poccuu (c 2007 no 2014 r. — npeacepatens, ¢ 2014 r. — 3a-
MecTuTeNb Npefceaartens), uneH npaenexus Poccuiickoro
coto3a pektopos ¢ 2002 no 2014 r., uneH coBeTa Poccuiicko-
ro coto3a pektopoB ¢ 2014 r. [eHHagui leTpoBuy ABnseTCs
uneHoM Konnerm Munsgpasa Poccun ¢ 2012 r., yneHoMm
npe3vanyma HayyHoro coBeta Munsgpasa Poccum ¢ 2013 .,
uneHoM MexxBeJOMCTBEHHOIO COBETA MO NPUCYKAEHMIO Npe-
muii NpaButensctea PO B 06nacT Hayku 1 TexHuku ¢ 2008 T.

C 2012 no 2018 r. leHHagui [leTpoBUY ABNANCA YNEHOM
Beicwero coseta BcepoccuidcKOM NOAMTMYECKOW NapTuu
«EnwnHan Poccusi». Ha Bbibopax MNpesuaenta Poccuitckon Qe-
Aepauuy [11. KotenbHUKoB Tpu3K bl ObiT A40BEPEHHBIM IMLIOM
B.B. MytuHa. 28 centabpsa 2021 r. [.M1. KotenbHUKOB Obin m3-
bpaH npeacenarteneM CaMapcKom rybepHCKoOM LyMbl 7-ro co-
3biBa. flensetcs uneHoM CoBeTa 3aKoHoaaTenen Poccuiickon
®epnepaummn npu GepepansHoM cobpatum PO.

[estensHocTb [M1. KoTenbHWKOBa KaK yYEHOro-MeaumKa,
OpraH13aTopa BbICLLEN LUKOMbI, aBTOPUTETHOIO 0BLLECTBEH-
HOro U MOJIUTMYECKOIO AEesTeNs OTMeYeHa BbICOKMMU rocy-
AapCTBEHHbIMU Harpajamu. B ux uucne opgeH «3a 3acny-
rv nepen, OteuectBoM» IV ctenenu (2008 r.), opaeH lMouéTta
(2004 r.), opneH Hpyxbbl (1996 1.), 3HaK ommuma «3a Ha-
CTaBHMYecTBO» (3a Homepom 001, 2018 r.), nouéTHoe 3BaHMe
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«3acnyxeHHbIN festenb Hayku Poccuitckoit @epepaumu»
(1999 r.), locynapcTBeHHas npemus Poccuiickoin Qeaepaumu
B 006n1acTvt Hayku u TexHuku (1997 r.), npemus MNpaButenscrea
Poccuiickon ®epepaunm B obnactn obpasoanma (1999 r.),
npemus [pasutenbctBa Poccuiickon Qenepaumm B 0bnactu
HayKu 1 TexHukm (2006, 2018 rr.), bnarogapHOCTM M NOYETHbIE
rpamortbl MpesnpeHta PO (2002, 2004, 2019 rr.), noYéTHble
3Haku locynapcTeeHHoii aymbl u Coseta Qenepaunn Qepe-
panbHoro cobpanus PO «3a 3acnyrvt B pa3BuUTUM NapiaMeH-
TapusMa» (2019 r.).

MHorouncreHHbl U 0bLlecTBeHHbIe Harpafbl [eHHagus
MetpoBuya. B ux uucne HaumoHanbHas npemus nyyiumm
BpayaM Poccum «[pussanue» (2003, 2004 rr.), Nepeas npe-
mus PAMH, meganb H.H. lMpuopoBa «3a BKnaa B pa3sutine
TpaBMatonoruu 1 optoneamm» (2005 r.), opaeH [Mnnokpata
(2008 r.), opaeH Hukonas Muporosa (2010 r.), NOYETHBIN 3HaK
rybepHatopa [leH3eHcKoi obnactu «Bo cnasy 3emnm [leH-
3eHckon» (2003 r.), opoeH Pycckoii npaBoC/aBHOM LiEpKBY
npenogo6bHoro Ceprua PamoHexckoro |l ctenenm (2004 r.),
3BaHMe MOYETHOro AoKTopa HauuoHanbHoro MeamKo-xvpyp-
rmyeckoro ueHTpa um. H.W. Muporosa (2014 r.), nouétHoro
noktopa CaMapckoro yHuBepcuteTa (2018 r.).

B uucne BemoMcTBeHHbIX Harpapn leHHapus [leTposu-
4ya — Mepanb MuHucTepcTBa 3apaBooxpaHeHmns Poccuitckon
(®epepaumn «3a 3acyrv nepep, oTe4eCTBEHHBIM 3[,paBOOXPa-
HeHueM» (2014 r.), Mepanb MuHKcTepcTBa 060poHbI Poccuii-
ckon Qepepaumnn «3a yKpenneHue BoeBOro CoLpyKecTBa»
(2002 r.), mepanb ®epepanbHoii cnyxbbl Poccuiickon Qepe-
pauuu Mo KOHTPONK0 3a 000pOTOM HapKOTUKOB «3a copei-
CTBME OpraHaM HapKoKoHTpons» (2013 r.).

B uncne obnacTHbIx Harpag — NOYETHBbIN 3HaK rybepHa-
Topa Camapckoi obnactu «3a Tpya Bo bnaro 3emnu Camap-
CKo¥i» (2005 r.), 3HaK otnnuma «3a 3acnyrv nepeg, CaMapcKoi
obnactbio» (2009 r.). [M. KotenbHukoB — naypeart [ybepH-
ckom npemun (2005 r.), npemun rybepHatopa CamapcKoii 06-
nactm (2007 r.).

B 2013 r. lTeHHaguio [lleTpoBMYy NpUCBOEHO 3BaHMWe
«[lToyéTtHbIn rpaxpaanmH Camapckoii obnactux», a B 2019 .
OH CTan 66-M NOYETHLIM rPaAaHUHOM rOpOACKOro OKpyra
Camapa.

CepreyHo no3apaenseM lerHaams Metposuya KotenbHu-
KoBa C tobuneeM, KenaeM 340p0OBbS, YCMEXOB M HOBbIX Ha-
YWMHaHWIA B JanbHeNLLeM Tpyae Ha bnaro poccMcKoi Meau-
LMHBI, TPAaBMaToIoru M OpTOMEAMU.

Pedkonneaus xcypHana «BecmHuk mpasmMamonozuu
u opmoneduu uM. H.H. lpuopoea»
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I0BMTIEN

T.31Ne

1,2024

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

OHCTaHTUH MuTpodaHoBuy CuBaw poauncs 23 ¢espa-

na 1924 ropa B r. KoHotone Cymckoii obnactu YkpauH-
ckoit CCP. Mocne oKOHYaHWA cpefHel LWKOAbI OH NOCTynuA
B MOCKOBCKMIN TEXHOMOTMYECKUIA MHCTUTYT NErKOW Mpo-
MBILLIEHHOCTM, HO JOYYMTBLCS He ycnen: Hayanach Benvkas
OteyectBeHHas BoiHa. K.M. CuBaw BcTynun obpoBonb-
uem B KpacHyto apmuio 1 yyacTBoBan B 60sx no obopoHe
MockBbl. 3aTeM OH 3aKOHYMN Kypc 0byueHus PsizaHckoro
MEeXOTHOrO Y4YMIULLA M Nocne 3Toro Obin HanpaBneH B feil-
CTBYIOLLYH0 apMuio, BoeBan Ha bpsHwuHe. Jocnyxuncs
[0 3aMecTuTens KOMaHAMpa NofiKa B 3BaHWW KanWTaHa
u B boax nog bpsHckoM B 1943 romy monyuun Tsxénoe
paHeHue B XMBOT W nérkoe. [lo 1944 ropa B ThINOBBIX ro-
cnuTansx BMecTe C BpayaMu 6oponics 3a CBOKO KM3Hb.
Mon BneyatneHneMm ot paboTbl MEAMKOB, KOTOPYIO eMy Mpu-
Wwocb Habnpate Boounio, noctynun B 1-i MocKoBCKui
MELMLMHCKUIA UHCTUTYT U YCNELUHO OKOHYMA ero B 1949 r.
MenomuuHckyto pestenbHocTe K.M. CuBaw Hayan xupyp-
roM B MOCKOBCKOM Hay4YHO-UCCNE0BATENbCKOM UHCTUTYTE
TybepKynésa. 3aecb OH pa3paboTan HOBbI MeTOf, pe3ek-
UMM M apTpOLe3a KOJIEHHOro CycTaBa npw TybepKynésHom
FOHWUTE C MCMOJIb30BaHMEM KOMMpEeccUpyloLLero anmnapara
cobcTBeHHOM KOHCTpyKuuu (1950). Bnepsbie B CoBeTcKOM
Cotoze K.M. CvBawuoM Obinn M3yyeHbl NpoLecckl penapa-
TMBHOW pereHepaummn rybuyatoit KOCTM B pe3eLypOoBaHHbIX
3nudu3ax KONEHHOTO CycTaBa B IKCMEPUMEHTE Ha cobakax.

Mocne 3awmMThbl KaHaupatcKod auccepTaumm (1959)
M U3[aHMA OBYX MOHOrpadui no KOCTHO-CYCTaBHOMY Ty-
bepkynésy K.M. CuBaw nepewén Ha paboty B HayyHo-uc-
CnefoBaTeNbCKUA WHCTUTYT XMPYPrUYecKoi ammnapatypbl
n uHctpymeHToB (HUMUXAW) n opHoBpeMeHHo pabotan
xvipyprom B 6onbHuue N° 40 r. Mocksbl. B HUMUXAWM Koh-
CTaHTMH MutpodaHoBMY pa3pabatbiBan NacTUHbI U UHTpa-
MeaynnsapHble WTUGTLI, LUCTPAKLMOHHO-KOMMPECCUOHHBIE
MNacTMHbI M annaparbl.

DOl https://doiorg/10.17816/VT0626762

B 1959 rogy oH nomyuun aBTOPCKOE CBUAETENIbCTBO
Ha MepBblii BapuaHT 3HAOMpoTe3a Ta3obefpeHHoro cycTa-
Ba, XOTA BMEPBbIE MPEANOXWN €r0 HaMHOro paHblue —
B 1956 rogy. 370 Gbin NepBbId B MUpe LiefbHOMeTanamye-
CKUI BecLieMeHTHbI HepasbeMHbINA TOTaslbHbIA 3HAONPOTES
C MeTan/o-MeTajyIMYeCcKUM Y310M BPaLLeHUs U NPeccoBoi
(«npecc-¢uT») NocagKoi Npotesa B BEPTIYKHYIO BraauHy
B0 BpeMs onepauuu. B 1959 . enepsble B CCCP oH BbinonHmn
onepaumio ToTanbHOMe 3HAONPOTE3UPOBAHUSA NPU aHKWIO3N-
pytoLieM cnoHaunoaptpute (bonesHn bextepesa). B 1965 rony
K.M. CuBaw ycnewwHo 3alMTun [OKTOPCKYK AMCCEPTaLMIo
Ha TeMy «MeTop nonHoi 3aMeHbl TazobefpeHHOro cycTasa
MeTanIM4ecKUM MPU aHKWIO3UPYIOLLEM CTIOHAMIOAPTPUTEY.
B 1967 romy oH bbin yTBEpHAEH B KavecTBe npodeccopa,
a B 1969 rogy emy bbino NPUCBOEHO MOYETHOE 3BaHMe «3a-
CIyXeHHbI n3obpeTatens PCOCP».

YpessbiyaitHo BaxHbiM ana K.M. CuBawa u passutus
3HOOMPOTE3NPOBAHNA B LIESIOM CTalo MPUINaLleHne ero
Ha [OMMHOCTb PYKOBOAMTENA HayYHO-TEXHUYECKOIO OTAENa
LleHTpanbHoro Hay4Ho-WCCe0BaTeNbCKOro MHCTUTYTa Tpas-
maronoruv u optoneaum (LIUTO) um. MpropoBa ¢ KMHUYEeCKN-
MM KOWKaMm €0 CTOpOHbI anpekTopa LITO0 — akapneMuka Aka-
aemun MepmumnHcknx Hayk CCCP, npodeccopa M.B. Bonkosa.
Ha onbiTHo-3KcnepuMeHTansHoM npegnpustun LIUTO BMecte
C WHXeHepaMu 1 eauHoMbiwneHHukamm K.M. CuBalu cosep-
LIEHCTBOBAN 3HA0MPOTE3, HEOAHOKPATHO BblE3Kasl B PErUOHbI
CTpaHbl C NOKa3aTeNbHbIMY onepauuamu. 3Hponpotes Cusalua
MoNy4nn MUpPOBOE NpWU3HaHWe, aBTop OnepupoBan NaLueHToB
C MCMoNb30BaHWEM CBOEM0 3HAOMPOTe3a B 47 cTpaHax Mupa
1 B Bcex pecnybnmkax Cosetckoro Cotosa. B 1971 . imueHsuto
Ha MpaBo U3roToBNeHUA 3Haonpote3a Cusawwa y CCCP kynunm
CLUA, a B 1976 r. — bonrapus v HeKoTopble Apyrue CTpaHbl.
K.M. CuBaLu 6bin uneHoM MexayHapoLHOro 0bLiecTa opTo-
nenos-TpaBMatonoroB SICOT u npuHUMan yyactve Bo MHOTUX
HaLMOHANBHBIX, PEFMOHANBHBIX U MEXLYHAPOAHbLIX HaYYHbIX
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dopyMax TpaBMaToNoroB-opToneaoB, U3a HECKONIbKO MOHO-
rpaduir. B 1974 rogy K.M. Cusaw BMecTe c npodeccopamm
B.H. TypbesbiM n M.WU. MaHoBoi, uHxeHepammn A.A. Kosané-
BbiM 1 E.M. [yceBbIM bbin yaocToeH ocyaapcTBeHHOI NpeMum
3a BHeApeHWe COBCTBEHHOrO 3HAOMPOTE3a B MPOMBILLIEHHOE
MPOM3BOACTBO WM MeAMUMHCKYl0 npakTuky. B 1990 roay, yxe
nocMeptHo, K.M. CuBawy BMecTe C rpynnond WHXeHepoB
U Bpadeir bbina npucywpeHa npemus Coseta MunucTpoB
CCCP 3a ucnonb3oBaHMe TUTAHOBLIX CM/1IaBOB B TPaBMATo/o-
M1 1 opTONeauy.
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B 1989 ropy KoHcraHtMHa MutpodaHosuya Cusawa
He cTano. Ha Haprpobum BenuKoro TpaBMatosiora-opTonesa,
nepBoMpOXoALa 3HAONPOTE3UPOBAHUSA, BbICEUEHI €0 JIbK-
Mble CrioBa: «f cienan BCE YTo Mor, MycTb Apyrue caenatt
bonbLe...». leno K.M. CuBawa — Bpaya, Y4EHOrO, MHXKeE-
Hepa — MMBET U YCMELLUHO Pa3BMBAETCA €ro yYeHUKamu
W KoJneramu.

Pedkonneaus xypHana «BecmHuk mpasmamosozuu
u opmoneduu uM. H.H. lpuopoea»
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