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Uavonatuyeckuit ckonmos:

OTAANEHHbIE pe3yabTaTbl JieYeHUs 60JbHbIX
METOA0M TPaHCNEeAUKYNAPHOU UKcaLMUM.
PeTpocnekTuBHOE NpoA0abHOE UCC/IeA0BaHUE

10.11. 3eitHanos’, A.B. Bypues?

! TocnuTank BOEHHO-MeaMULMHCKOro yripaenenns Cnyx6bl rocynapcTeeHHoil besonacHocTi Pecnybnukm AsepbanixaH,
baky, Pecnybnuka Asepbaiaxat;
2 HMUL, TpaBmaTonorvu v opToneamm uM. akap,. I.A. Wnusaposa, KypraH, Poccuitckan ®epepauys

AHHOTALUNA

06ocHoeaHue. AHanu3 pe3ynbTaToB feYeHUs DOMbHBLIX UAMONATUYECKUM CKONIMO30M LOSIKEH BKIIOYATh KaK 00bEKTUB-
Hble MeToAbl OLEHKM, TaKWe KaK peHTreHorpadus U MynbTUCNIMpanbHas KOMMbOTEpPHas TOMOrpadus, TaK U CyObeKTUBHbIE,
OTHOCSILLMECS K peakumuu NaLMeHTa Uim ero poauTenen Ha nedenne. ToNbKO aHanu3 KOMMeKca nokasatenen no3soamT 06b-
€KTUBHO OLIEHUTb OTAANEHHBIN Pe3yNbTaT JIeUeHus.

Llestb. N3yunTb oTAanEHHbIE pesynbTaThl JIeYeHUst METOAOM 3aJHeil TpaHcneauKynsapHoN duKkcaumu 6onbHbIX UauonaTu-
YECKWUM CKOJIMO30M PasfIMYHOM CTEMEHU TSKECTU.

Mamepuaner u Memodel. VccnepoBaHbl pe3ynbTaThl JIEYEHUS METOLOM 3afHel TPaHCMeAMKYNApPHOM duKcaLmm
300 6onbHbIX MAMONATUHECKUM CKOMIMO30M Pa3fIMYHON CTeNeHn TSKECTU. [ns oLeHKM 3QPEeKTMBHOCTM NIeHEHNS NPUMEHSTU
KIIMHUYECKWE U JIy4eBble METOLbI ANarHOCTUKM, a Takke onpocHukn SRS30 n SRS22.

Pe3synemamei. OTpanéHHble pesynbTaTtbl HabnopeHus yepes 1 roa nocne onepaunu usydyersbl y Beex (100%) 6onbHbIX,
uepes 2 rona —y 225 (75%) naumeHTos, ewé y 150 (50%) bonbHbIX OTAANEHHBIA pe3ynbTaT IeYeHuns UCCNeL0BaH Yepes 5 eT,
y 15 u3 Hux (10%) — cnycts 10—12 net. AHanu3 pe3ynbTaToB fleueHWs NoKasas, YTo JOCTUrHYTas BeNUYMHA KOpPPEKLMM Co-
XpaHsnacb ¢ HeboMbLLUOK €€ noTeped B 3aBUCUMOCTU OT BEMYMHBLI UCXOLHOW AedopMaLnn U LOCTUrHYTOW KOpPpeKuuu
nocne onepauun. AHanu3 aHkeTbl-onpocHuKa SRS22 yepes 2 ropa nocne neyenus npwu Il ctenenu TaxecTv aedopmauum (no
YaknuHy) nokasan, 4to nokasartenu dyHKumm 1 6onn nocne onepaumm NpaKkTUYECKU He U3MEHWUNCh, CAMOOLIEHKA, BHELLUHWN
BMJ, U OTHOLLIEHME OKpYXaloLwmx uMenn bonee Bbicokue bannbl (p <0,05). Mpu [V cTenenmn TaxecT AedopMaLmm BHELLIHWI
BM[, OTHOLLIEHWE OKPYKaIOLLMX Obln OLIEHEHBI Bhbillie 6e3 [LOCTOBEPHBIX OTIUYMIA.

3axnoyeHue. MeTof [0pCanbHON KOPPEKLMM MO3BOHOYHMKA C TOTasbHBIM MCMOJb30BaHUEM TpaHCNEAUKYNSPHbIX UM-
NNaHTOB Y 6ONBHBIX MAMONATUYECKUM CKONIMO30M MO3BOASET MOYYMUTb XOPOLUME Pe3ynbTaThl NEYeHUs, NOLTBEPHAEHHbIE
U3y4YEHMEM COXPaHEHUS| KOPPEKLMM NMPU AMHAMMYECKOM PEHTTEHOBCKOM WCCNEA0BAHWM WM OLEHKOW COCTOSHUA DOMbHbIX
Mo onpocHuKy SRS22.

KnioueBble cnoBa: anonaTMYeCcKMi CKONMO3; 3aAHAA TpaHCneguKynAapHaa d)VII{CElLIMFI; OTAanEHHbIE pe3ynbrathl 1Ie4EHUA.
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Idiopathic scolioosis: long-term results of treatment
of patients with the method of transpedicular fixation.
Retrospective longitudinal study

Yusif L. Zeynalov', Alexander V. Burtsev ?

!Hospital of the Military Medical Department of the State Security Service of the Republic of Azerbaijan, Baku, Azerbaijan;
Z|lizarov National Medical Research Center for Traumatology and Orthopedics, Kurgan, Russia

ABSTRACT

BACKGROUND: The study of the treatment results of patients with idiopathic scoliosis should include both objective
assessment methods, such as radiography and multispiral computed tomography, and subjective methods related to the
response of the patient or his/her parents to treatment. A set of indicators will only allow an objective assessment of the long-
term treatment outcomes.

AIM: To examine long-term treatment results of posterior transpedicular fixation in patients with idiopathic scoliosis of
varying severity.

MATERIALS AND METHODS: Long-term treatment results by posterior transpedicular fixation were studied in 300 patients
with idiopathic scoliosis of varying severity. To assess the effectiveness of treatment, clinical and radiological diagnostic
methods and SRS30 and SRS22 questionnaires were used.

RESULTS: Treatment results in 1 year were studied in all patients and in 2 years in 225 patients (75%). In 150 patients (50%),
the long-term treatment results was studied in 5, and in 15 of them (10%) in 10-12 years. The achieved correction value was
maintained with a slight loss depending on the magnitude of the initial deformity and correction achieved after the operation.
The SRS22 questionnaire 2 years after treatment of grade Il deformity (according to Chaklin) showed that the indicators of
postoperative function and remained practically unchanged, and the scores on self-esteem, appearance, and attitude were
higher (p <0.05). In grade IV deformity, the scores on the appearance and attitude of others were high without significant
differences.

CONCLUSION: Dorsal correction of the spine using transpedicular implants in patients with idiopathic scoliosis allows
obtaining good treatment outcomes, which was confirmed by the preservation of correction during dynamic X-ray examination
and assessment using the SRS22 questionnaire.

Keywords: idiopathic scoliosis; posterior transpedicular fixation; long-term results.
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BACKGROUND

In the surgical treatment of patients with idiopathic
scoliosis (IS), vertebrology surgeons address a set of
tasks, namely, the elimination of spinal deformity, while
maintaining the maximum number of free motor segments,
the prevention of progression of the deformity, good clinical
results, and patient satisfaction with the treatment. [1-5]
These tasks were formulated more than a century ago;
however, new diagnostic technologies and the improvement
and development of instruments and surgical techniques
have enabled surgeons to address these required outcomes
at a higher methodological level. [6—10] An analysis of data
from the literature showed that posterior transpedicular
fixation in the treatment of patients with IS was especially
significant in addressing this problem and improved
treatment results. [5, 11-14] Surgical intervention is one
of the stages of the therapeutic process, which includes
diagnostics, preparatory actions, direct therapeutic
measures, and evaluation of results. The success of the
surgery is determined not only by the doctor, who is
extremely important, but also by patients and their parents
as well, in the case of younger patients. [15] Long-term
results of treatment are of the greatest interest since they
reflect most fully the clinical effect achieved. The function,
appearance, psychological feelings of the patient, and the
characteristics of pain are taken into account. The patient’s
response to surgery is analyzed using various scales and
questionnaires. [13, 16—19] Recently, the SRS22, SRS24,
and SRS30 questionnaires have been used widely, and are
most suitable for assessing the results of treatment of
patients with spinal pathology. [13, 16, 20-22] Currently,
the SRS22 questionnaire is used more often, but we also
used the SRS30 questionnaire which enables clinicians
to compare the scores before and after surgery. [21, 23]
Nevertheless, it is also important to study objective data
on the state of the spine to assess the loss of correction.
[24-27]

The study aimed to analyze the long-term results of
treatment with posterior transpedicular fixation in patients
with IS of varying severity.

MATERIALS AND METHODS

Study design

The work was conducted as part of a retrospective
longitudinal study, and the evidence level was IV.

Eligibility criteria
Inclusion criteria:
« IS in patients aged 11 to 50 years.
Exclusion criteria:
» Scoliosis of another etiology in patients older than
50 vyears.

T.29.Ne 2, 2022
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Target values assessing methods

According to clinical and radiological diagnostic
methods, in 225 out of 300 (75%) patients with IS of
varying severity, long-term results of treatment were
studied after 2 years; in 100 patients (33.3%) these were
studied according to the SRS30 and SRS22 questionnaires.
In 150 (50%) patients, long-term results were recorded in
the period from 5-6 to 10-12 years. The X-ray method
was used to examine 300 patients before and after
surgery; all patients underwent multi-slice computed
tomography (MSCT) and magnetic resonance imaging
(MRI) before surgery. After the surgery, MSCT and MRI
were performed according to indications.

Ethical considerations

The Declaration of Helsinki of the World Medical
Association “Ethical Principles for Medical Research
Involving Human Subjects,” as amended in 2000, was
used as a fundamental document for observing ethical
principles. Before hospitalization, patients signed documents
containing sections on consent to surgery and the publication
of the anonymized study results. When completing the
questionnaires, patients also indicated their consent to their
use as data without the identification of personal details. The
study was not approved by the Local Ethics Committee.

Statistical analysis

The study results were processed using the AtteStat
v software. 13.1 (Russia). The normality of distribution was
determined by the Kolmogorov—Smirnov test. The data were
presented as M + o, where M was the sample mean and ¢
was the sample standard deviation. The level of statistical
significance of differences was p <0.05.

RESULTS

All patients were operated on by posterior transpedicular
fixation, following the algorithm of complex diagnostics and
preparation for surgical treatment, with careful adherence to
the treatment methodology, taking into account the structural
aspects of the fixed vertebrae, adequate postoperative
follow-up, and subsequent rehabilitation. An analysis of the
examination of patients with IS before treatment showed
that 215 (72%) patients had scoliosis severity IV (according
to Chaklin; Fig. 1).

The largest number of patients had a deformity of 51-80°
(n=128, 42.7%); in 45 patients, the deformity was within the
range of 101-130°. Long-term results were studied in all
patients 1 year after surgery, and in 75% of patients 2 years
after surgery; in 150 (50%) patients, the long-term result of
treatment was studied after 5 years, and in 15 of them (10%),
results were analyzed after 10-12 years.

During control examinations, the clinical situation was
assessed, and the angles of deformity were studied using
radiographs in comparison with the postoperative images.
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Fig. 1. a — distribution of patients according to the deformity severity (according to Chaklin), b — diagram of the distribution of the

spine deformity value in patients with IS (n=300).

Figure 2 presents a diagram of changes in the angles
of deformity before and after the surgery, depending on the
average value of the initial deformity.

An analysis of the treatment results revealed that the
correction value achieved was maintained with a minor loss,
depending on the magnitude of the initial deformity, and the
correction achieved through surgery. When evaluating the
results of long-term treatment, one of the most important
indicators was the study of the deformity magnitude in the
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various periods after treatment, depending on the initial
angle of deformity (Fig. 3).

To demonstrate the long-term result of the treatment
of 82° scoliotic spinal deformity, we present the data of
patient A., 13 years old, who was admitted to the Department
of Traumatology and Orthopedics on February 5, 2020, with
a diagnosis of idiopathic progressive right-sided thoracic
scoliosis degree 1V; Cobb angle 82°; with a posterior
right-sided costal humpback. On February 6, 2020, the
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Fig. 2. Diagram of changes in deformity angles before and after surgery, depending on the average value of the initial deformity (1-28.4 °;

2-42.3°;3-73.7 °; 4-88.3 °; 5-117.5°).
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Fig. 3. Diagram of changes in the magnitude of deformity at 2 and 10 years after surgery, depending on the initial angle of deformity

(1-28.4 °; 2-42.3 °; 3-73.7 °; 4-88.3 °; 5-117.5 °).

patient underwent surgical intervention, namely, posterior
transpedicular stabilization of the spine. After surgery, the
residual deformity was 25°. After 5 days (02/11/2020),
the patient had no postoperative complications and
was discharged for outpatient treatment. At the control
examination at 16 months, the long-term result of treatment
was studied using clinical and radiological methods. There
was no loss of correction, the patient had no complaints, and
he is now a college student (Fig. 4).

The results of treatment, in addition to studying the X-ray
and MSCT data, were also evaluated by using questionnaires.
The clinical result of the data of the SRS30 questionnaire at
the deformity degree Ill (according to Chaklin) is presented
in Fig. 5a. The graph indicates that 2 years after surgery,
the scores assessing appearance, the attitude of others, and
self-esteem were higher. The clinical result of the data of the
SRS30 questionnaire at the deformity degree IV (according to
Chaklin) is presented in Fig. 5b.

The diagram of clinical results before and after treatment
in patients with degree IV deformity was somewhat
different from the previous one. The differences relate to
the assessment of appearance, which can be explained by
lower ratings before treatment in degree IV. The results
of the SRS22 questionnaire showed that patients rated
self-perception and mental health more highly. Pain and
functional limitations, as with the SRS30 questionnaire,
scored lower after surgery.

D0l https://doiorg/10.17816/VT0110815

We present the data of patient S., born in 1985, as a
long-term result of treatment (9 years and 5 months). Her
diagnosis was right-sided progressive thoracic scoliosis,
with a deformity angle of 92° according to Cobb; with a
posterior right-sided costal humpback. On 04/05/2013, the
patient was operated on. Posterior transpedicular fixation
was performed, with the length of fixation of Th,-L,. In 2019,
the patient gave birth to a child; her daughter is now 3 years
old and she is planning a second pregnancy (Fig. 6).

The patient feels well and has no complaints. Sometimes
she notes insignificant fatigue after exercise. Because she
is planning a second pregnancy, she came for a follow-up
examination. On radiographs 9 years and 5 months after the
surgery, the position of the implants is stable, and there is
no loss of correction compared to radiographs previously
performed 5 years after the surgery.

DISCUSSION

Many years of experience in monitoring patients
operated on for IS using posterior transpedicular fixation
indicates that the correction value achieved is maintained
with any minor loss relating to the magnitude of the initial
deformity. A minor residual deformity, inevitable in some
cases due to a large initial deformity, does not affect the
results adversely and is well-tolerated by patients without
causing functional limitations. Our data are consistent
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with the results of other authors on the successful use
of posterior transpedicular stabilization of the spine in IS
when assessed by radiography and MSCT to determine
the preservation of correction achieved and the extent of
its loss in the long-term. [1, 2, 4, 5, 9, 25, 26, 28, 29]
According to our data, there was no loss of correction in
patients with deformity of less than 90° (p > 0.05), and it
was minimal with an initial deformity greater than 110°
(p <0.05). However, the assessment of treatment outcomes
is not only based on objective methods of clinical and
radiological diagnostics. The reaction of patients, or their

D0l https://doiorg/10.17816/VT0110815
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Fig. 4. Appearance (a, b), X-rays (c, d) of the spine in patient A.,
13 years old, before treatment, MSCT before treatment (e). The
spine appearance and X-rays of 13-year old patient A. after surgery
(f, g). The spine appearance and X-rays of patient A., one year and
4 months after surgery (h, i, j).

parents in the case of younger patients, to the treatment
efficacy is also important. [30] In this case, various scales
and questionnaires are of the greatest importance and are
currently widely used by patients for self-assessment of
their condition before and after surgery. For this purpose,
we used the SRS30 and SRS22 questionnaires; the latter
is recommended by AO Spine for studying the state of the
spine in patients with deformity. Analysis of the SRS22
questionnaire 2 years after treatment with degree Ill of
deformity (according to Chaklin) showed that the self-
esteem of patients increased by 1.5 points, self-assessment
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Fig. 5. The clinical result of the data of the SRS30 questionnaire in points at degree Il of deformity (a); the clinical result of the data of
the SRS30 questionnaire in points at degree IV of deformity (b).

of appearance increased by 2 points (p <0.05), and the self-esteem was 0.5 points lower than with degree lIl,
perception of the attitude of others increased by almost  appearance was 1 point higher, and the attitude of others
2 points (p <0.05) compared with preoperative survey was 0.6 points higher. Interim follow-up of patients
data. With degree IV of deformity (according to Chaklin), treated with posterior transpedicular fixation, according to

Fig. 6. Appearance of patient S., born in 1985 (a, b). Spine X-rays in frontal and lateral views before treatment (c, d). The spine X-ray of
the spine in frontal view after surgery (e). Photo from the operating room and the patient after the surgery (£, g). The spine X-rays in frontal
and lateral views five (5) years after surgery (h, /). The spine X-rays in frontal and lateral views 9 years and 5 months after surgery (j, k).

The patient photo 9 years and 5 months after surgery ().
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Hwang et al., revealed that SRS total and domain scores
demonstrated a significant improvement after 2 years, but
decreased slightly after 5 years (p=0.06). The SRS self-
esteem scores improved significantly after surgery with
minimal changes after 5 years. Change in total SRS scores
from 2 to 5 years was associated with differences in pain
and mental health SRS scores (p <0.05). [25] Our results
are consistent with Schlosser et al. that the SRS-22r
questionnaire enables the detection of differences between
groups with varying severity of curvature; patients with
severe scoliosis had significantly lower pain and self-
esteem scores than patients with relatively mild scoliosis.
[22] The works of Russian and international authors
concerning the SRS22 questionnaire showed its sufficient
validity and focus on problems associated with idiopathic
scoliosis, which also enabled its use in evaluating the
efficacy of treatment of patients with IS. [22, 31-34]

Study limitations

for treatment, we used only one technique; this decision
was due to the need for a more detailed study of patients
before and after surgery to develop surgical and rehabilitation
measures, taking into account the changes identified in the
musculoskeletal system.

CONCLUSION

The method of dorsal correction of the spine with
the total use of transpedicular implants in patients with
IS provides good treatment results. This is subject to
the algorithm of complex diagnostics, preparation for
surgical treatment, careful adherence to the treatment
methodology, and takes into account the structural
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MukonnasMa Kak BO3MOXXHbIW TPUITep pa3BUTUSA
MAMONATMYECKOro aBacCKyIAPHOro HeKpo3a rosoBKU
6eapeHHON KoCTH

A.C. Muxainos, H.M. Mpuwena, [1.B. Kosanés, A.B. Epumos, I1.B. Degotos,
M.U. UBaHos, H.A. Kptoukos

(OepaepanbHbIi LEHTp TpaBMaTosIoru, opToneaun v sHAonpoTesnposatus, Yebokcapel, Poccuiickas ®epepauns

AHHOTALMA

06ocHosaHue. T1benb KNETOK KOCTHOW TKaHM C HapyLUEHEM KPOBOCHabXeHMs C nocnefyoLyM pa3BuTMEM BTOPUYHOTO
apTpo3a/apTpuTa NpuUnexallero cyctaBa Haubonee xapaKTepHa AJ1 OCTEOHEKPO3a rofioBKW BeapeHHoi KocTu. 3abonesa-
HWe pacnpoCTpaHeHo CPeAU MONoAbIX NaUMEHTOB — MPEMMYLLLECTBEHHO MYXUYMH TpyAocnocobHoro Bospacta. 3HLonpoTe-
31poBaHue Ta30b6eipeHHOr0 CycTaBa B MOJIOIOM BO3pacTe MMEET BbICOKUIA PUCK pacLlaThiBaHUS KOMMOHEHTOB 3HLOMPOTE3a,
UTO MOXKET MPMBECTU K MHOXECTBY MOBTOPHBIX XMPYPrUYECKUX BMeLLaTenbCTB. B nocnegHue roasl 0bcyxaaoTca runotessl
0 BO3MOXHOW POAM MH(EKLMOHHBIX areHTOB B CYCTaBHOW MaToioruu, 0 YEM CBMAETENbCTBYHOT faHHble 06 0bHapyxeHum
cneumdUYecKUX aHTUTEN U aHTUreHoB Bo30yauTENeid B CYCTaBHOM MUAKOCTU M OKOIOCYCTaBHbIX TKaHAX. MukonnasMel MoryT
CcTaTb TPUITEPOM Pa3BUTUS OCTEOHEKPO3a, MOCKONIbKY OCHOBHBLIM [1€M0 M UCTOYHUKOM 3HAOTEHHOM perHeKumn (npu ocna-
BneHUM UMMyHUTETA) SBNSIETCA KOCTHBINA MO3T.

Llente. OnpenennTb NPU3HaKK HAalM4YMSA MUKOMA3M B MATKUX TKaHSAX Ta300epeHHOro cycTaBa, KOCTHOM Mo3re beapeHHoi
KOCTV NpW 3HAOMPOTE3MPOBaHMM Ta306epeHHOro cycTaBa Y BOMbHBIX C MAMONATUHECKMM aBacKyNSPHLIM HEKPO30M TOJI0BKY
beapeHHoON KOCTU.

Mamepuaner u Memodei. MpoaHanM3npoBaHbl KIMHUKO-N1abopaTopHble AaHHble 36 MepeHEcLIMX ToTanbHOEe 3HAO0Mpo-
Te3upoBaHWe Ta30bepeHHOro CycTaBa NaLMeHTOB C MAMONATUYECKUM acenTUYeCcKUM HEKPO30M ronoBKU beapeHHoON KocTy,
11,1% umenu nepepatoLLmecs NosoBLIM NYTEM 3ab0NeBaHNA B aHaMHe3e. TKaHU CMHOBMANLHOM 000/104KM U KOCTHOMO Mo3ra
uccnefoBaHbl METOA0M NONIMMepa3HoOM LienHoW peakumn Ha Hamvume [JHK K nepepatolimMcs nonoBbIM NyTEM MHBEKLMAM.

Pesynemamel. CpepHuin Bo3pacT nauMeHToB cocTaBun 42,7 rofa, nepuof oT Hayana 3abonieBaHus [0 MOMEHTa one-
pauuv B cpedHeM Obin paBeH 46,2 mec. B 78% cnyuaes BbisiBNieHO ABYCTOpPOHHee mopaxeHue cyctaoB. 91,7% nauueHToB
“Menm 4-1o cTaamio nopaxeHus ronoBku beapenHon koct (ARCO). OueHka no wkane Xappuc 4o onepauum — B CPefHeM
33,7 banna. B aHamHe3e y 4 (11,1%) nauveHToB uMenuch 3aboneBaHus, NepefaloLLnecs nonoBbIM NyTéM. B xoae uccnepo-
BaHWUA Npu aHanu3e obpasLioB TKaHel CUHOBMANbHOM 000/104KM 1 KocTHOro Mosra dparmentol [JHK Chlamydia trachomatis,
Mycoplasma genitalium, Ureaplasma spp., Mycoplasma hominis He bblnn BblLeNEHbI HY B 0AHOM Cly4ae, B TOM Yuche Y Na-
LMEHTOB C NEPEHECEHHOM MUKOMIa3MEHHOM M XNaMUANAHON MHDEKLMEN.

3axnoyenue. OTCYTCTBME MPU3HAKOB MUKOMIA3Mbl B MaKpOOpraHu3Me Mo3BosisieT NpefnosouTb, YTo NepepatoLmecs
MonoBbIM NyTEM 3abosieBaHMs B aHaMHe3e He OKa3blBalT 3HAYMMOr0 BAUSIHUS Ha MCXOAbl 3HA0MPOTE3UpOBaHNSA Ta3obe-
LPEHHOrO0 CycTaBa NMpuW acenTUYeCKOM HEKpO3e rofloBKY beJjpeHHOI KOCTw.
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Mycoplasma as a possible trigger
for the development of idiopathic avascular
necrosis of the femoral head

Anatoliy S. Mikhaylov, Nadezhda P. Prishchepa, Dmitriy V. Kovalev, Andrey V. Efimov,
Pavel V. Fedotov, Mikhail I. Ivanov, Nikolay A. Kryuchkov

Federal Center for Traumatology, Orthopedics and Arthroplasty, Cheboksary, Russia

ABSTRACT

BACKGROUND: The death of bone tissue cells with impaired blood supply, followed by the development of secondary
arthrosis/arthritis of the adjacent joint, is most characteristic of osteonecrosis of the femoral head. This condition is common
in young patients — mainly in men of working age. Hip arthroplasty at a young age has a high risk of loosening of the
endoprosthesis components, which can lead to many repeated surgical interventions. In recent years, hypotheses about
the possible role of infectious agents in articular pathology have been discussed, as evidenced by the detection of specific
antibodies and antigens of pathogens in the joint fluid and periarticular tissues. Mycoplasmas can trigger the development of
osteonecrosis because the bone marrow is the main depot and source of endogenous reinfection (when immunity is weakened).

AIM: This study aimed to identify signs of the presence of mycoplasmas in the soft tissues of the hip joint and bone marrow
of the femur during hip arthroplasty in patients with idiopathic avascular necrosis of the femoral head.

MATERIALS AND METHODS: Clinical and laboratory data of 36 patients with idiopathic aseptic necrosis of the femoral head
who underwent total hip arthroplasty were analyzed, and 11.1% of the patients had a history of sexually transmitted diseases.
The tissues of the synovium and bone marrow were examined by polymerase chain reaction for the presence of DNA to sexually
transmitted infections.

RESULTS: The average age of the patients was 42.7 years, and the average period from disease onset to the time of
surgery was 46.2 months. Bilateral joint damage was found in 78% of cases, and 91.7% of the patients had stage 4 femoral
head disease (ARCO). The preoperative Harris score was 33.7 points on average. In history, 4 (11.1%) patients had sexually
transmitted diseases. During the study, when analyzing tissue samples of the synovial membrane and bone marrow, DNA
fragments of Chlamydia trachomatis, Mycoplasma genitalium, Ureaplasma spp., and M. hominis were not isolated in any case,
including in patients with previous mycoplasma and chlamydial infection.

CONCLUSION: The absence of mycoplasma suggests that a history of sexually transmitted diseases does not significantly
affect the outcomes of hip arthroplasty in aseptic necrosis of the femoral head.

Keywords: mycoplasma; chlamydia; osteonecrosis; aseptic necrosis of the femoral head; joint arthroplasty; periprosthetic
infection; sexually transmitted infections.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

OcTeoHEKpPO3 OTHOCUTCS K YMCTy TSKENbIX, bbiCTpo npo-
rpeccupytoLLmx 3aboneBanui [1], cBA3aH ¢ rmbenblo KOCTHBIX
K/ETOK B OMpefleNIEHHOM y4acTKe KOCTHOW TKaHM C HapyLue-
HWEM KPOBOCHAbXeHus, 4To BbICTPO MPUBOAUT K PasBUTMIO
BTOPWYHOTO apTpo3a/apTpuTa npunexallero cycrtasa [2].
Haunbonee yacToii noKanusaumen SBNseTca ronoBka beapeH-
HOM KocTm [3].

3aboneBaHne LIMPOKO pacnpocTpaHeHo B MONyAsLMM
OTHOCUTENTbHO MOMOAbIX MaUWeHTOB, MPEUMYLLECTBEHHO
MycKoro nona. B Poccum oTcyTcTBYIOT 3HauMMble [aHHbIe
3MMAEMUONOrMYECKUX UCCNIEA0BAHNUM O PacnpOCTPaHEHHOCTU
3TOW NaTonoruW, YTo 0OBACHAETCA MOAMITUONOMMYHOCTbH
npoLiecca M 4acTo — HeCBOEBPEMEHHOM AWNarHOCTUKOW, No3-
TOMY MY OLiEHKE €ro YacToTbl NPUXOAMTCS 0bpaLLaThes K 3a-
pybexHbIM ucTouHukam [1]. B CLUA exerogHo auarHoctupy-
tot 0T 300 o 600 ThiC. HOBBIX C/ly4aeB faHHOr0 3abosieBaHms
[4]. Yncno onepaTuBHbIX BMELLATENLCTB Y NaLMEHTOB C NOA-
TBEPAEHHBIM [MArHO30M OCTEOHEKpO3a ronoBku bedpeH-
HOM KOCTW B CTPYKType MepBMYHOr0 3HLOMPOTE3UPOBAHMS
Ta3obespeHHoro cyctasa B CLUA coctasnset ot 5 go 12% [5].
Mo [aHHBIM aHMMACKOTO PerucTpa, YactoTa 0CTEOHEKpo3a
B nonynsauuv Bennkobpuranum B nepuop Mexay 1989 n 2003
rogamu Haxogunacb B auanasoHe ot 1,4 go 3,0 Ha 100 Tbic.
HaceneHus. MNpu atoM B 75,9% criyqaeB nopaaeTcs rofoBKa
beapeHHon Koctn [6]. B AnoHum ypoBeHb 3abonieBaeMocTu
coctasnset 1,9 Ha 100 Toic. Hacenewnus [7].

OcTeoHeKpo3 rofoBKy bepeHHO KOCTM nopaxaeT B oc-
HOBHOM noen pabotocnocobHoro Bospacta. OCHOBHOW MUK
3abonieBaeMOCTH NPUXOLAMTCS Ha NaLMeHToB B Bo3pacTe oT 20
0o 50 net [8]. Hepeako 6oneBoi cMHAPOM, CONPOBOXAat0-
LM 3aboneBaHue, 3aCTaBNAET NaUMEHTOB MEHATb MECTO pa-
BOTbI, NPUBBIYHBINA YKNAA KW3HMW, 0TKa3bIBaThCA OT 3aHATUI
CMOpPTOM M B KOHEYHOM WTOTe MPUBOAMT K CTOWKOW yTpaTe
TPYLOCMOCOBHOCTH.

[locTaToyHo 4acTo TOTasbHOE 3HAOMPOTE3UPOBaHME
BOCMPMHUMAETCS KaK eAMHCTBEHHBIN 3QdEKTUBHBIN MeTof,
NeYEHUs,, HO He CTOMT 3abbIBaTh, YTO OMepaLus, BbINOJIHEH-
Has B M0/10JJ0M BO3PacTe, MMEET BbICOKWE PUCKU Pa3BUTUS
pacllaTbiBaHWS KOMMOHEHTOB 3HAOMPOTE3a, YTO MOXKET
npuBecT K 60MbLWIOMY YMCY MOBTOPHLIX OMEPaTUBHbIX
BMeLuaTesbCeTs [9].

Mo [aHHbIM psifa aBTOPOB, HanbosbLLee YACTO PEBU3NOH-
HbIX OMEepaTMBHbIX BMELLATeNbCTB HabMoAaloT y MaLmeHToB
Myckoro nona mnagwe 35 net [10, 11]. Mo AaHHbIM Hop-
BEKCKOTO PerucTpa HLONpOTE3MPOBaHUS, 00beMUHMBLLEND
HabnwopeHua 1992-2010 rogos, cpeay NaLMEHTOB MOMOXKeE
50 net peBu3umn yepes 19 net nocne onepauuu nogsepra-
totcs 62,6% MyxumH 1 60,2% xeHwmH [12]. C y4éToM 3tux
MoKasaTesiell yCuIuUs NpaKTUYecKoro Bpaya LOMKHbI ObiTb
MaKCUMarnbHO HamnpaBJieHbl Ha CBOEBPEMEHHYIO IUArHOCTUKY
M COXpaHEHWe HM3HECTOCOOHOCTU U BYHKLMKM NOPaXEHHO-
ro cycrasa [1]. OngHaKo Ans BbIpaboTKM YETKMX anropuTtMoB
AVarHoCTUKM U JIEYEHUS! OCTEOHEKPO3a roNoBKU beapeHHoi
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KOCTM HeobXxoAMMO NOHUMATb MPUYMHBI Pa3BUTUS W NaTore-
He3 3Toro 3abonesaHus.

B HacTosiLlee BpeMsi acenTMYecKMe HEKPO3bl FOJIOBKM
beapeHHoi koctn (AHTBK) paspensitoT Ha nepBUYHbI (MaK-
OnaTU4YecKmi) U BTOpUYHbIA. BropuuHbin AHIBK BCTpeyaetcs
yallie, YeM mamonaTuieckuid. NpuumHoN ero BO3HMKHOBEHMS
MOXKET CITY}MWTb NPUEM FIIOKOKOPTUKOCTEPOUL0B, anKorosb-
Has MHTOKCMKaLWA, NyyeBas UM XMMUOTepanus, pasiinyHble
Koarynonatim (1BC-cunapoM, TpoMbodnims), CUCTEMHBbIE 3a-
BoneBaHus (cucTeMHas KpacHas BONYaHKa, BaCKYnuThI), cep-
MoBUAHO-KeToYHas aHemms, BUY, runepnunuaemum, bones-
HW NeYeHu 1 NeYEHOYHas HeAOCTaTOYHOCTb, JAMBUHT U Apyrue
runepbapuyeckue cocTosHUsA, GepeMeHHOCTb M TPaBMbI, 0CO-
BeHHO Mpou3oLLeALLME C HAPYLUEHWEM LIeNOCTHOCTU COCYAO0B
(NepenoM LUeiiKn 6eipeHHON KOCTH, TPaBMaTUYECKUA BbIBUX
Oenpa, MMNPECCUOHHBIA NepesioM MbILENKoB 6eapeHHoM
u bonbluebepuosoit kocti) [13]. OnucaHbl cnyyam, cBAi3aH-
Hble ¢ MyTaumen dakTtopa V JleiineH, npotpombuHa G20210A,
noBbiLeHWeM copepxanus daktopa VIll (>150 ea/an) v ge-
¢uumToM npotenHa S (<67 U/dL). B To xe Bpems He onpe-
[eNieHa cBA3b 3a00/1eBaHNSA C MOBLILIEHMEM KOHLEHTpaLMUK
(ubpuHoreHa (>4,0 g/L) n peduumtom npotenHa C (55 U/dL)
[14], nonumopduaMoM reHa PPAR gamma, 0TBETCTBEHHBIM
3a MeTabosm3M MnuoB 1 NponmdepaLmio aamnoLnUToB, XoTA
3Ta rMnoTe3a oCTaeTcsl BeCbMa MHTEPECHOM, TaK Kak, Mo no-
CnefHUM AaHHbIM [15], naumeHTbl C NOBbILLEHHBIM YPOBHEM
JMNWA0B 3HAYMTENBHO Yallle MMEKOT CUCTEMHYHO MOTEepI0 KOCT-
HOI TKaHW, 4To NpefpacronaraeT K pasBUTUI0 OCTEOHEKPO3a
ronosku beppenHoi Koctn. Y naumentoB ¢ AHIBK HapyLwue-
HWS CBEPTLIBAEMOCTM M apTepUanbHOT0 KPOBOCHabeHUA Ya-
CTO He MOATBEpXAAloTCA aHruorpadueii n nabopaTopHbIMU
uccnefoBaHuamm [16].

o 40% Bcex cnydaeB 3aboneBaHuUs NpUXOAUTCA
Ha [OMI0 MOMONATMYECKOr0 0CTEOHEKPO3a, NPUYMHA KOTO-
poro oCTaéTcs HeBbIACHEHHOW. B 3Tux cnyyasx psg aeTo-
poB 0cobyto ponib B pa3sutum AHIBK oTBOAAT cucTeMHOMY
0CTE0Mnopo3y U NOKanbHOMY MOBBLILLEHMI0 pe3opbLmmn KoCT-
Hoii TKauu [17-19].

B nocnepHue rofbl TaKke 06CyAal0TCA rMnoTesbl 0 BO3-
MOXHOM PO MHGMEKLMOHHBIX areHTOB B CYCTaBHOW NaTo-
7IoTMKM, 0 YeM CBMAETENbCTBYIT faHHble 06 0bHapyxeHun
cneumduyeckux aHTUTeN M aHTUreHoB Bo3byauTenen B Cy-
CTaBHOW XUAKOCTH, NEPUAPTUKYNSAPHBIX TKAHAX MOPaXKEHHBIX
cycrasos [20].

Ocoboro BHMMaHus uccnefoBaTeneil Kak BO3MOMHbIN
TpUrTEp Pa3BUTMS OCTEHEKPO3a rONIOBKW OefipeHHON KOCTU
3aC/yXMBaeT MUKOM/a3Ma, KOTopasi, ABNAACh YCNOBHO Na-
TOreHHbIM MUKPOOPraHM3MoM, 0051aaeT BUPYNEHTHOCTLIO,
cnocobHa NpoHMKaTb B TKaHW MUKPOOPraHM3Ma, pa3MHo-
aTbCs B HUX W 06pa3oBbiBaTb HecneuMpuueckue TOKCH-
yeckve BewlecTBa. Kak npasuno, MUKOMNasMo3bl SBNSIOTCA
NepCUCTUPYIOLLMMU UHAEKLIMSMM, YacTO — MOMU3HEHHDI-
MW, 1 OCHOBHbBIM [leno NepcuUCTUPYIOLLMX MUKOMA3M W no-
CTOSIHHBIM UCTOYHUKOM 3HAOTEHHOW PeUH(EKLUM CIYyHUT
KOCTHbIN MO3r. [lpM HEKOTOpLIX YCNOBUAX, B 4aCTHOCTH,
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npu ocnabneHnn UMMYHHOW CUCTEMbI, MUKOMIA3Mbl MOryT
nepexoguTb K MaccOBOMY Pa3MHOKEHWUIO B OpraHu3Me Ye-
JI0BEKa W MPUBOAMTB K NaToNOrMYecKUM npouecca [4].

KpaliHe Ba)KHO TaKKe UCKITIOUMTb MH(DEKLMIO Kak BO3MOXK-
HbIA 3TMONOrMYECKUA (HaKTop Y MaUMEHTOB NpW NOLTOTOBKE
K 3HA0NPOTE31POBaHMI0 Ta30beapeHHoro cyctasa [21]. UMeH-
HO MO3TOMY 1S KIMHMK, BbIMOMHSOLLMX O0MbLIME 0OBEMBI
3HA0MpOTE3MPOBaHN Ta30bepeHHOr0 CycTaBa, WHTEpeceH
MOMCK 3TMOJSIOMMYECKO CBA3MN MH(EKLIMOHHBIX areHToB C pas-
BMTWEM MOMONATMYECKOr0 HEKPO3a roNI0BKY beapeHHOM KocTu.

Lenb uccnepoBaHus — onpefennTb, NpUCYTCTBYeT
/M MMKOMNa3Ma B 0bpasuax MArkux TKaHen Tas3obepeHHo-
ro cycTaBa, KOCTHOrO Mo3ra befpeHHoI KOCTH, MONYYeHHbIX
Mpu 3HA0NPOTE3UPOBaHNM Ta306eipeHHOro cycTaBa, Y nauu-
€HTOB C MAMONATUYECKMM aBACKYSPHBIM HEKPO30M rOJI0BKY
benpeHHON KOCTH.

MATEPWUAJIbI U METO/bI

OcywiecTBneHo obcnegoBaHue 36 naumeHToB (29 Myx-
umH — 80,6%, 7 weHwuH — 19,4%) ¢ uamonaTMyeckum
AHI'BK, KoTopbIM 6b110 BbINOSIHEHO TOTaNbHOE 3HAOMPOTE-
31poBaHue Ta300ejpeHHOro cycTaBa.

WccnenoBaHune npoBefieHO B COOTBETCTBUM C 3TUHECKM-
MM npuHLUMNaMn XenbcuHKekoi aexknapaumn (World Medical
Association Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013) u «[pa-
BUaMU KIIMHUYECKOW NpaKTUKM B Poccuiickoint Mepepaummn»
(Mpuka3 MuHzapasa PO N2 266 ot 19.06.2003) ¢ nonyyeHnem
MUCBMEHHOTO COrNacusl NaUMEHTOB Ha yyacTue B MCCNefo-
BaHUM M 04,06peHO J1oKanbHbIM 3TUYECKUM KoMuTeToM OIBY
«DepepanbHblii LLEHTP TPaBMaToAOrMM, OPTONEAMM U 3HLO-
npoTesupoBaHusa» MuHsapasa Poccum (Hebokcapbl), npoTo-
Kon N 6 ot 16.05.2022.

B uccnenoBanve 8r/04a/1U BCex NocneoBaTesiHO rochu-
TanM3WPOBaHHbIX NaLMEHTOB, HE3aBUCMMO OT MOJia U BO3PacTa,
¢ gmarHo3oM AHIBK, noaTBepia&HHbIM MeToAaMu Jiy4eBon
AMarHoCTUKM (peHTreHorpadus KocTei Tasa, MarHUTHO-pe-
30HaHCHas ToMorpadms UM KOMMbOTEpHas ToMorpadms cy-
ctaBoB) ¢ anpens 2020 no okTadpb 2021 ropa. Kpumepusimu
UCKJTII04EeHUS! MOCTYXWAW HalMumMe B aHaMHe3e MepeniomoB
KocTen, obpasyrolmx Ta3obepeHHbIN CycTaB; NpeaLecTBy-
foLLme 3H0MPOTE3MPOBaHUIO OMepaTMBHbIE BMELLATEbCTBA
Mo npuunHe 3aboneBaHui, TpaBM W NepesioMoB 06pasyoLLmX
Ta306eApeHHBbIN CycTaB KOCTel; MHPEKLMOHHbIE 3aboneBaHus
B 06nacTu Ta3obepeHHOro cycTaBa (CenTMYecKue apTpuThl,
OCTEOMMENUT KocTer, GopMUPYIOLLIMX Ta300epEeHHbIN CYCTaB);
PEBMATOUAHBIA apTpUT U JpYrue CUCTEMHbIE ayTOUMMYHHbIE
apTponatuW; HanuuMe AmarHoctpoBaHHoi BUY-underumy;
Tepanus rIOKOKOPTUKOCTepomaamMu bonee 3 Mec; nyyeBas
1 xuMuoTepanus B aHaMHe3e. OT Bcex naumeHToB 6biio nosy-
YeHO MucbMeHHoe [0bpoBobHOE MH(OPMUPOBaHHOE COrna-
CMe Ha y4acTue B UCCIeL0BaHNM.

lpoaHanu3npoBaHbl [aHHble 3MEKTPOHHBIX WUCTOPUK
0oNe3HM MaUMEHTOB B MeAMUMHCKOW MH(OPMaLMOHHOM
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cucteMe. llepes rocnutanusaumei nauyeHTaM BbINoOHANACh
peHTreHorpadus, KOMMbloTepHas ToMorpadus, MarHUTHO-
pe3oHaHcHas Tomorpadus 1 ynbTpasBYKOBOE UCCef0BaHMUE
cycTaBoB (Mo nokasanuam). [pn nocTynneHun B CTauMoHap
U3yyanu [aHHble aHaMHe3a, MPOBOAMNM KIIMHWUYECKMIA OC-
MOTP C OMWCaHWEM JIOKaNbHOro cTaTyca, Gum3snKkanbHoe 06-
cnefoBaHue, peHTreHorpaduio KocTel Tasa M TasobenpeH-
HOro CycTaBa B 2 NPOeKLMSAX M NabopaTopHble UCCeA0BaHMS.

[Ins OLeHKW PeHTTeHONIOrNYECKOI KapTUHbI UCMONb30BanM
KnaccuduKaumio Hekposa ronoBku 6egpa ARCO (Association
Research Circulation Osseous), yuuTbiBatoLLylo 06BEM nopa-
YKEHUsI TOOBKYM Oeapa 1 cTeneHb uMnpeccun (puc.).

lMoKa3aHWAMM K onepaTUBHOMY JIEYEHMIO CUUTaNM OTCYT-
cTBue 3deKTa OT NPOBEAEHHON KOHCEPBATMBHOIW Tepanuu,
BbIPaXEHHbIE ereHepaTUBHbIE U3MEHEHUS Ta300e,peHHOro
CyCTaBa, HanMuMe 0CTEOHEKPO3a roNIoBKM BepeHHoN KoCcTu
cragum 36—4 no ARCO, cTonkuit 6onesoi cunapom. Bee na-
LMeHTbl 6biMM NpoonepupoBaHbl B MIAHOBOM MOPAAKeE, BHE
060CTpeHns XpoHUYeckux 3aboneBaHuii.

KnuHnyecKylo OLEeHKy COCTOSHWS MauMeHTa npu MocTy-
MAeHUN B CTaLMOHAp OCYLLECTBNIAZIM HA OCHOBaHUM (YHK-
LIMOHaNbHOM LUKanbl Xappuc, YYMTLIBALOLLEN BbIPaXEHHOCTb
00/1eBOro0 CMHAPOMa, CTEMEHb CHIXEHUS QYHKLMM CYCTaBa,
(M3MYECKOM aKTUBHOCTM NaLMEHTA.

Onepaumio BbINOMHAMM M3 HAPYXKHOM0 TPaHCTKTeaNbHO-
ro [ocTyna B NOMIOXKEHWM NauueHTa Ha 6oKy ¢ npuMeHeHneM
3HA0MNpoTe30B HECLEMEHTHON WMAM LIEMEHTHOM (UKCaLmK.
Mocne pacceyeHus Kancynbl MPOBOAWIM BbIBUX FONOBKY be-
[pa, pe3eLmpoBany LUeiiKy beapeHHol KocTu, nocne ycTa-
HOBKM BEPTNYXHOI0 KOMMOHEHTA 3HA0MPOTE3a BCKPbIBA/HU
KOCTHOMO3roBOiA KaHan beapeHHoi KocTu. Hanbonee name-
HEHHYI CMHOBMasbHYHD 0001104KY, a TakKe dparMeHT rybya-
TOW KOCTW rosloBKM BefipeHHOI KOCTW, COAEPKMMOE KaHana
BeapeHHOI KOCTU, coflepiKallye KOCTHBIA MO3T, NOMeLLany
B CTEPWNIbHBIM KOHTEWHEp M HampaBnsnM Ha UcciefoBaHue
MeTOAOM MoSiMMepasHon LienHon peakumy (MLP) Ha Hamu-
une OHK k Chlamydia trachomatis, Mycoplasma genitalium,
Ureaplasma spp., Mycoplasma hominis.

B xope uccnenoBaHus Ucnosb3oBanu 1abopaTopHbIi aM-
nnmdukatop Rotor-Gene Q (QIAGEN, l'epMaHus) B pexkume
peanbHoro BpeMenu. MNLP-uccnenoBaHne BbINOAHANM C NpU-
MeHeHWeM HabopoB ans Boinenenus JHK — «Pubo-npen»
(Poccus), pna amnnnduKaumm n getekunn — «AmnamCenc
Chlamydia trachomatis-FL», «AmnnuCeHc Mycoplasma
genitalium-FL», «AMnnuCenc Ureaplasma spp.-FL», «AM-
nnuCetc Mycoplasma hominis-FL» (Poccus).

MpeHTnduKauma MukpoopraHuamoB MetopoMm [LP
C rnbpnan3aLmnoHHo-GyopecLeHTHON AeTeKUMe BKIYana
3 3Tana: akcTpakumio (Bbigenenmne) IHK n3 0bpasuos KnmHu-
YecKoro Matepuana, amnnukaumnio dparmenta IHK aaHHoro
MMKpOOpraHM3Ma 1 cobcTBeHHO rmbpuan3aumnoHHo-hyopec-
LieHTHY0 JeTeKuMio HenocpefcTeHHo B xope MUP (dopmar
FRT). 3kctpakumio JOHK u3 KaMHMYecKoro MaTepuana npo-
BOAWNM B MPUCYTCTBUW BHYTPEHHErO KOHTPOSIbHOTO 06pa3Lia
(BKO-FL), KoTopblii NO3BONAN KOHTPONMPOBATb BhINONHEHWE
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Crapusa 0 1 2 Pannss 3 Mospnss 3 4
HET KOJINAMCA, KOJnAnc OCTEOAPTPUT,
Bee MH;Tpf“Jgezea ﬂg *C(Bm‘}gm CAMITOM CYCTABHOM Cywermte
pMa. MOJTYMECALLA. MOBEPXHOCTU | cycTaBHOM Lienm,
N3meHenmna uccnefo0BaHms N3meHenmna MOJTYMECALIA. Ha peHTreHe: Ha peHTrene: a3VLLIEHNE
B HOpMe ToNbKO Ha MPT Ha peHTreHe: cknepos, P ' P ) paspy
N ynnoTHeHue CyOXoHAp. | YMNOTHeHMe CycT. CYCTaBHbIX
1 CLMHTUTpadum 04aroBblii 0CTEONOPO3 .
KocT NOBEPXHOCTH noBepxHocTen
MPT, Rg, KT, MPT. Tonbko Rg v KT Tonbko Rg u KT.
CLUMHTUrpadms. CLUMHTMrpadus. ‘ KonunyectseHHas
Merope R, KT, MPT, KonnyectseHHas KonnyectseHHas Homuectaenas OLieHKa Tonbko Rg
JVarHocTUKN | cumMHTUrpadma OLieHKa MoBpeX/eHus
OLieHKa MOBPEXAEHUA | OLEHKa NOBpPeXAeHNs no R MoBPeXAeHMs
TonbKo no MPT no MPT u Rg 9 no Rg
MenuanbHas LleHTpanbHas JlatepanbHas
Jlokanuzauus Her Her
% 30HbI PA3MEP (IUTMHA) % KOJINTANCA CYCTABHOW MOBEPXHOCTM.
OCTEOHEKPO3A MOJIYMECALIA PA3MEP UMMPECCWW T0NTOBKW BELIPA
O6ui Mutum. A <15% A <15% A <15%/<2 MM
no;’ae;‘(em Her CpeaHee B >15-30% | B >15-30% B >15-30%/2—4 MM Her
BoipaeH. C >30% C >30% ‘ C >30%/>4 MM
7

Puc. MexpayHapoaHas knaccuduraums octeoHekposa ARCO.

[pumeqaHue. Rg — peHTreHonornyeckoe uccnenosanue, KT — komnblotepHas ToMorpadms, MPT — MarHuTHo-pe3oHaHcHas ToMorpadms.

Fig. International classification of osteonecrosis Association Research Circulation Osseous — ARCO.
Note. Rg — X-ray examination, CT — computed tomography, MRl — magnetic resonance imaging.

npoueaypbl MUCCnefoBaHusa S Kawaoro obpasua. 3areM
¢ nonyyeHHbiMn npobamu [IHK ocywectensnm amnnudm-
Kaumio ¢parmeHta [IHK BbisBnsieMoro MuKpoopraHusma
MpY NOMOLLM creumMdUyHbIX K HeMy MpaiMepoB 1 hepMeHTa
Tag-nonumepasbl. B coctaBe peakuMOHHOM CMecK MpUCYT-
cTBOBanM (hNyopecLeHTHO-MeYeHble OJIMrOHYKIE0TULHbIE
30HAbI, KOTOpble rMBpPMAM30BaNnCh C KOMMIEMEHTapHBIM
yyactkoM amnamduumpyemoin [IHK-Muwenn, B pesynbrate
Yero NpoMCXOLMUNO0 HapacTaHWe MHTEHCUBHOCTW Gnyopec-
ueHuuu. K onuroHyKneoTMAHbIM 30HLAM, cneumduyHbIM
K pa3nnuHbiM [HK-MuLweHaM, npukpenneHbl pasnnuHble
(nyopecueHTHble MeTKU. 3T0 MO3BOASANO PErMcTpUpOBaTh
HaKonneHne crneunduueckoro NpoAyKTa amnambuKauum
Kaxpon [HK-MuweHn nyTéM M3MepeHWs MHTEHCMBHOCTU
(nyopecLeHTHOro curHana.

[leTeKums dnyopecLeHTHOr0 CUrHana ocyLlecTBAsiach
HenocpeacTBeHHo B xoae [P ¢ nomowblo amnnndukatopa
C cUCTEMOA fieTeKLmM GNyopecLieHTHOro CUrHana B pexume
peanbHoro BpeMenu. [letekumsa pesynbtatoB [P npouc-
xoauna 6e3 u3BneyeHUs MPOAYKTOB peaKkumm U3 npobupok,
YTO MO3BONIANO CBECTU K MWUHUMYMY PUCK KOHTaMUHaLMW
npoayktamu MNUP. [JononHutensHbiM npeumyuiectsom [NLP
C rnbpmamsaumoHHo-hayopecLEHTHOW AeTeKUMeln SBNseTCS
BO3MOXHOCTb aBTOMAaTU3MPOBaTb Y4YET Pe3yNbTaToB aHa/n3a,
CHU3UTb CYOBEKTMBU3M B UHTEPNPETALMM Pe3yNbTaToB.
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CratucTuyeckyto 06paboTKy MoNyYeHHbIX AaHHbIX Npo-
BOAMAM C noMolublo nporpammbl Microsoft Excel 2007
(Microsoft Corp., CLUA). CooTBeTCTBME 3HAYEHWUN BbIOOPKM
HopManbHoMy pacripesienenunio B MS Excel noaTepxpanu
rpaduyeckum MeTOLOM, YTO MO3BOJMNIO OTPaXaTb pe3ysb-
TaTbl B BUAE CpefHero apudmeTyeckoro (M) u ctaHfapTHoM
OLMOKM cpeaHero (m).

PE3YJIbTATbI

CpegHuii BO3pacT naumeHToB cocTaBun 42,7 roga (95%
Cl; MD=9,7; 23—64), cpeaHsas BJIMTeNbHOCTL NEpUOAA OT Ha-
yana 3abonieBaHusa [0 MOMeHTa onepaunu — 46,2 mec (95%
Cl; MD=31,4; 10-120).

Y 28 (78%) nauveHToB Habnofanoch peHTreHonornye-
CKas KapTuHa ABYCTOPOHHEro nopaxeHus, y 8 (22%) yeno-
BEK — OJJHOCTOPOHHEr0 MOpaXeHus TasobefpeHHoro cy-
cTaBa. llo cTeneHu nopaxKeHWs rofoBkU DeApeHHON KocTy
(no ARCO) nauueHTbI pacnpefenunmch creaytoLwmmM 0bpasom:
crapms 36 — 3 (8,3%), crapua 4 — 33 (91,7%) yenoseka.

CpegHee uncno 6annos no LWwKane Xappuc [0 onepawuu
coctasuno 33,7 (95% Cl; MD=7,3; 18-48) n3 MakcuManbHo
B0o3MoXHbIX 100.

B aHamHese y 4 (11,1%) nauneHToB MMenuch 3aboneBanus,
nepeAatoLLMecs NosoBLIM NYTEM: CUPUAMC — Y 2 NaLMEHTOB
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Ppa3HOro nosa, XpPOHUYeCKas MMKOMIa3MeHHO-XaMUaUNHas
nHbEKUMA — Y 1 KEHLIMHBI, XNaMuano3 — y 1 MyXumHbl.
OctanbHble 32 nauueHTa (88,9%) HUKoraa He NPOXoAMAM ne-
YeHWs Mo NOBOAY 3THX 3aboneBaHNM.

B xope uccneposaHus npy aHanuse 06pasLoB TKaHew cu-
HOBMasbHOM 060/104KM M KOCTHOrO Mo3ra ¢parmenTbl IHK
Chlamydia trachomatis, Mycoplasma genitalium, Ureaplasma
spp., Mycoplasma hominis He BblAN BbIAENEHbI HU B OAHOM
cyyae, B TOM YWC/e Y NALMEHTOB C NEpPeHECEHHON MMUKO-
MIa3MeHHOW 1 XNaMUAUIHON UHEKLMEN.

OBCYXOEHWUE

B HacToslee BpeMs B NuTepaType OTCYTCTBYET efu-
HOe MHeHue 0 npuumHax pa3sutus AHIBK, npu 3tom
MMEeTCA yKa3aHMe Ha BbICOKYK [0/ CNy4yaeB C HeBbl-
SICHEHHOW 3TMONOrMeN MAMONATUHECKOr0 OCTEOHEKPO3a.
OpHaKo y aBTOPOB CYLLECTBYIOT pa3Hble NOAXO0AbI K 3TOMY
BOMPOCY, NpU 3TOM MOXHO BbILE/IUTb HECKOJIbKO OCHOB-
HbIX HanpaBNeHUN W TeYeHWi i NMOMCKOB MccnefoBaTesneil
B pelleHnn JaHHoM npobneMbl. Tak, 0 poniv HapyLueHwui
Kanbumin-pochopHoro obMeHa B BO3HUKHOBEHWM acen-
TUYECKOr0 HEKpo3a CBWIETENIbCTBYET pas3BUTUE OCTe-
OHEKpO03a ronoBKU bepeHHOM KocTW Ha ¢oHe bonesHu
On6bpaira [22]. Pap uccnepoBatenen paccMaTpuBaioT no-
BbiLLEHME pe30pbLuM KOCTHOW TKaHM B 04are nopaxKeHus
KaK KitoyeBoi MoMeHT natoreHe3a AHIBK [23-25]. Ces3b
AHTEK ¢ HapyweHueM paBHoBecus Mexay kocTeobpaso-
BaHWEM U pe3opbuMen C NpeBanupoBaHWEM MOCNefHel
NOATBEPKLAETCA LaHHbIMU TUCTOMOP(OMETPUM NPU IKC-
NepUMeHTaNbHO BbI3BAHHOM aCeNTUYeCKOM Hekpose [25].
3TV OTKNOHEHWA CHUXAKT NPOYHOCTb KOCTH, YTO MpU Ha-
rPy3Ke NPUBOLUT K YBEJMYEHUIO YMCTIa MUKPOMNEPEIOMOB
Tpabekyn [26], KoTopble CLABAMBAKT MEJIKUE COCYAbI.
Kak cneacTBne MexaHW4YecKoro chaBneHus COCYAMCTOrO
pycna BO3HMKAeT BEHO3HbIW, @ 3aTeM W apTepuanbHblil
CTas, yTo onpenenseTca Npu U3MepPeHUN BHYTPUKOCTHOTO
[ABJIEHNUS U MHTpaMedynnAapHon BeHorpaduu. CHuxe-
HWe KpPOBOTOKA Ha (hOHe MOBBILIEHHOT0 KOCTHOMO3r0BOI0
LaB/EHUSA XapaKTepHO NS paHHUX CTafMi acenTUYecKoro
ocTeoHeKpo3a [27,28]. Nwemusa ronoBku befpeHHON Ko-
CTW BC/IeACTBME MEXaHMYEeCKOro HapyLIeHUs LenoCTHOCTH
COCy[0B SIBNSETCA NMPUYMHON TpaBMaTUYECKUX OCTEHe-
KPO30B, YTO [J0KA3aHO Ha «JIMraTypHOM MOLEeNn» B 3KC-
nepuMenTax [29]. NpoaonxaoLasnca HarpysKa Ha cycTas
Ha 3ToM (oHe BEYET nMporpeccupoBaHue 3aboneBaHus,
00bEM NOBPEXAEHMS KOCTHOW TKaHU BO3pacTaeT, a ycso-
BUA L5 €€ 3aXKMBJIEHMS OKa3blBaKITCA HebnaronpuaTHbI-
mu [28, 29].

KaK BO3MOXHbIN TpUrrep pa3BuTUS HEKPO3a rosIoBKY be-
Apa B MON0AOM BO3pacTe B JMTepaType paccMaTpuBaeTcs
TaKKe XPOHWYECKU BOCManWTeNbHbIA npoLiecc, obycnos-
NEHHbIA MHQEKLUMOHHBIMM NaToreHamm (BUpycamu, npo-
cTenumMK, 6aKkTepusMmM) BBUAY BO3MOXKHOCTU UX AMCCEMMU-
HaLuM B OpraHU3Me Yepe3 KPOBEHOCHYIO W IMMbATUYECKYI
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cucteMy. B HacTosillee BpeMs M3yyaeTca W paclumpsieTcs
CMEKTP MH(EKLMOHHbIX areHToB, MPETEHAYILWMX Ha Pofb
aTMonormyeckoro dakropa npu cycrasHoi natonoruu. Ciopa
otHocaT Chlamydia trachomatis, Borrelia burgdorferi, Muko-
nnasmbl, Bupyc 3InwreitHa—bapp, BUY, Bupycbl KpacHyxu,
npocToro repneca, napsoBupyca B19, uutomeranosupyc,
Bupycol renatuta B, C v gp. [30].

Pap wccnepoBaTeneii 0TMeYaloT, yTo y NaLMeHTOB
C HanMuYMeM MUKOMMA3MeHHON WHGeKuMn obHapyxwuBa-
eTCA CHUXEHMe COLEepIKaHWA LMHKA, MOBbILEHUEe KOH-
LEHTpaLmMmM CTpoHUMS B KpoBu. [locneaHee MOXeT Bbi3bl-
BaTb HapylUeHMe KanbLMeBoro obMeHa U3-3a U3MEHeHUs
CTPYKTYpPbl KNETOYHbIX PELLeNTOPOB W NPEUMYLLECTBEHHOI
akuenuuu ctpoHumsa. WoHbl nocnefHero 6ansku no ¢u-
3MKO-XMMUYECKUM CBOMCTBAM K MOHaM Kanbuus u, obna-
Aas bonbluen CKopocTblo 00MeHa, MOryT KOHKYpUpoBaTb
C 3TUM MaKpO3/IeMEHTOM 3a CalTbl CBA3W. TaKxke CTPOH-
LM cTUMynUpyeT obpa3oBaHue TpoMboKcaHa TpoMboum-
TaMu YenoBeKa M TakuM obpa3oM cnocobcTByeT aKTWBa-
LM reMOKoarynsaumuoHHoro Kackaga [31].

OLHO3HAYHO BaXHO WCKWUUTL MHdEeKuuo Tasobe-
LPEHHOr0 CycTaBa [0 3HA0MPOTE3UPOBAHMSA, NMOCKOMbKY
napanpoTesHas MHGEKUMS 4acTo MPUBOAUT K paHHEMY
CenTMYeCKOMY pacLUaTbiBaHUID KOMMOHEHTOB 3HA0NpOTE-
3a. 370 oTHOCMTCA M K nauuenTaM ¢ AHTBK, Tak Kak faH-
Has maTonorus 4YacTo BCTPeYaeTcs y nuL, MOMOAOro BO3-
pacta U MOXET BbIINTbCS B MHOFOKpaTHble MOBTOPHbIE
onepaTuBHble BMELLATENbCTBA.

B nutepatype nmetotcs ykasanus [34], yto B mocneone-
PaLMOHHOM MEepUOAEe MUKOMMIAa3MeHHas UHOEKLMA MOXET
CNYXUTb NPUYUHON MHOMLMPOBaHUS MoCeonepaLnoHHol
paHbl. Pan aBTopoB [20] akTMBHO 06CYKAAKOT NATEHTHYH
MHPEKLUMIO (B TOM YMCE M MUKOMIa3MEHHYIO) KaK BO3-
MOXHYI0 MPUYMHY XPOHUYECKOro BOCMaeHMsl, NPUBOJSALLYIO
B MOCNEAYILLEM K HapYLLEHUI0 KpOBOCHabKeHus u ocTeo-
HEKpO3y rofloBKW BeapeHHON KOCTU. YuuTbiBas OTCYTCTBUE
eOWHbIX B3rNnaaoB Ha atmonatoreHe3s AHIBK, nepep uc-
CNef0BaTeNAMU CTOAT 33Jauyu MO M3YYEHUID PasfIMYHbIX
TMNOTe3 M TEOpPU JJIS yYLLero NoHMMaHus naToreHesa,
YNYYLLIEHNA KayecTBa AMArHOCTUKMW, KOHCEPBATUBHOIO fie-
ueHus 3aboneBaHuA.

B pocTtynHbIx pabotax Ham yaanocb 06HapyXuUTb b
eMHUYHblE CKPUHWHIOBbLIE UCCNEeL0BaHUsA KOCTHOrO MO3-
ra befpeHHON KOCTU Ha HanWyMe NATEHTHbIX MHAEKUW-
OHHbIX OpraHu3moB. [1o cBegeHUAM 0AHOI M3 paboT [35],
B KOCTHOM MO3re U CMHOBMWabHON 000/104Ke, NONYYEHHbIX
Npy 3HAOMPOTE3MPOBAHUM KOJIEHHOTO CYCTaBa, MMKO-
nnasMeHHas WHdeKuma He bbina obHapyxeHa HU B OQHOM
13 06pasLoB TKaHeu.

OrpaHM‘-IeHMH uccnengosaHuA

Manas BbIbGOpKa NaLUMeHTOB He AAET BO3MOXHOCTM [10-
CTOBEPHO CYAMTb 0 YacTOTe pacnpoCTPaHEHHOCTH BHYTPU-
apTUKYNAPHOIA TOKANM3aLmMn yKa3aHHbIX MHAEKUNA B No-
NyNSUMN B LENOM.




OPUMVHAJTBHBIE MCCTEJOBAHVIA

3AKJIKYEHUE

lMpoBefEHHOE MCCNef0BaHMWE MOKas3ano OTCYTCTBUE
MHOEKLMM B MHTpPaoNepaLMoHHbIX hparMeHTax rybyartoi
KOCTM ronoBKu beapa, COLEPKMMOM KaHana beapeHHO
KOCTM M KOCTHOM MO3re Npu MAMONATUYECKOM 0CTEOHe-
Kpo3e ronoBku beapeHHoi koctu. [pn nabopatopHoM uc-
cnepoBatuu (MLP) Ha MUKoONNa3Mbl U xnaMuauu npucyT-
CTBMA MHQEKLMN TaKKe He BbISIBIEHO, M 3TO N0O3BONIAET
NPeAnoaoXnuTb, YTO Hannyne nepeAatoLLMXca NooBbIM
nyTéM 3aboneBaHunii B aHaMHe3e He MMeeT BblpaXeHHOro
KMHWYECKOro 3HaYeHMsa B 3TMOMNATOreHe3e acenTuYecko-
ro HeKpo3a rosoBKkM befpeHHON KOCTU M He OKasblBaeT
3HAYMMOr0 BSIMSIHUA HA MCXOAbI 3HAOMPOTE3UPOBAHMA
TasobeapeHHoro cyctaBa. 0fHaKo AaHHbINA BOMpoC Tpe-
byeT panbHeliwero uccnefoBaHus Ha bonee obLIMpHOM
KJIMHWYECKOM MaTepuarne.
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AHHOTALUUA

Ob6ocHoeaHue. B HacTosiLee BpeMsi B XMPYPrUYECKOM JIEYEHWUM 3acTapesiblX MepesioMoB BEPTNYXHOM BnaauHbl (BB) wmpoko
MPUMEHSIIOT HECKOJIbKO Pa3HOBUIHOCTEN KOHCTPYKLMIA: onopHble Konbua M. Mionnepa, bypx—LLHenaepa, Konbla dvpMbl «PROTEK»
(Lsenuapus), uMnnaHTUpyeMble B BB. B TpaBMaTonorMyeckom npaKkTuKe KosbLa, KaKk MpaBuiio, MCMoNb3yHoT B KayecTse yKpenssio-
Lero cTeHku BB yctpoicTea. OfHaKo OHM QyHKLMOHANBbHO He MpefiHasHayeHbl A1 NpOBeAEHNUS OTKPBLITOM penosuummn 1 duKcaumm
KOJTOHH 1 0T/IOMKOB BB ¢ nocneaytoLwmM 3HponpoTtesupoBaHueM Ta3obeaperHoro cyctaea (TBC) ¢ LieMeHTHON UKCcaLmei KOMMOHEH-
TOB 3HAONpOTe3a. B nocneaHue rofbl YETKO NPOCEXMUBAETCS TEHAEHLMA K NepBUYHOMY 3HAONPoTe3vpoBaHuio ThC npu cMeLLHHbIX
nepenomax BB, koTopoe paccmaTpuBaeTCs KaK fyuLLmMiA BapuaHT onepaTuBHOIo feyeHus nepenomos BB. B foctynHoii Ham nuTepatype
Mbl He HaLLSM aHanoroB paspaboTaHHOM HaMu KOHCTPYKLMKM Koned, obecneumsatowient CHP (Combined Hip Procedure — koMbuHupo-
BaHHas npoueaypa nnactuku TBC) npu neyenmmn nepenomos BB.

Llents. V3yuntb pedopMaumoHHbIe CBOIMCTBA PEMO3MLMOHHO-(DMUKCALMOHHOMO KoJlbLia C BHELUHUM AMaMeTPoOM 52 MM C pebpoM
ECTKOCTH.

Mamepuansl u Memodsl. Pa3paboTaHo KosbLo /15 onepaTUBHOIO JiedeHus nepesioMoB BB. MaTeHT Ha u3obpetenue N® 2692526
oT 26.06.2019 r. no 3asBKke N° 2018133671 ot 25.09.2018 r. (Bron. N° 18 ot 26.06.2019 r.). [ina npoBefieHWst MeXaHU4ECKUX UC-
MbITaHWIA METOAOM MOCNef0BaTebHOr0 CreKaHUst C MOMOLLbIO aaauTMBHLIX TexHonorui ¢upmoii 000 «KoHMeT» (Mocksa) u3-
FOTOBJIEHO KOJbLO C BHELUHUM AWaMeTpoM 52 MM c pebpoM XEcTkocTu. JlabopaTopHble MexaHW4ecKue WUCMbITaHWs NPOBELEHb
WcnbiTatensHom nabopatopueit MeauuMHCKUX u3genuin u matepuanos OIbY «HMUL, TO um. H.H. Mpuoposa» (Mocksa).

Pesynemamel. B pesynbtate CTaTU4eCKOro MCMbITaHWUA Kofblia ¢ pebpoM XECTKOCTM Ha CxKaTue, pacTAXeHWe, KpydeHue
W Ha COBMECTHOE pacTsiKeHWe U 3aKpyuuBaHWe KpaéB pa3béMa KofbLia M3y4eHbl ero AedOopMaLMOHHbIe CBOWCTBA, @ TaKKe
peakumMsi Ha Hero BHELUHWX Harpy3oK Mpu CTaTUYEeCKMX MCMbiTaHuaX. Harpyska, cooTBeTcTBylowwas AepopMaLmn 2 MM Kusmo-
HbloToH (KH): ckatme — 0,209, pactsikenne — 0,082, KpyyeHue [KpyTALLMIA MOMEHT, COOTBETCTBYIOLLMIA Yry noBopoTa 5 °,
HbloTOH-MeTp (HM)] — 9,422. CoBMeCTHOe pacTsKeHue ¢ 3aKpy4nMBaHWEM KpaéB pasbeMa Kofblia (HarpysKa, COOTBETCTBYHOLLAS
aedopmaumm 10 MM kH) — 0,060.

3aknoyeHue. Pe3ynbTatbl NepBUYHOrO M3yyeHUs AedopMaLMoHHOro NOBEAEHNS HOBOW KOHCTPYKLMM KoJlbLia C pebpoM XecT-
KOCTW [LeMOHCTPUPYIOT YNpyrui xapaktep ero AedopMaLMOHHbIX CBOMCTB. [1oly4eHHbIe NONOXKUTENbHbIE NEPBUYHbIE Pe3yNbTaTbl
n3yyeHus feopMaLMOHHOr0 NOBEAEHUS KOHCTPYKLMM KOJIbLIA, YCUIEHHOW pebpoM JKECTKOCTH, YKa3biBalOT Ha BO3MOXHOCTb Npo-
BELLEHMNS KJIMHUYECKUX UCTIBITAaHWA 1 ONPeSensioT HanpaBeHue AanbHenLlen A0paboTKN KOHCTPYKLMW.

Kniouesbie cnoBa: nepenombl BepTJW)KHOVI BnaAuHbl; onepaTtuBHoe Jie4eHUe; OTKpbITasa penosnumna u d)VIKcaLWIFI rnepesoMoB
BepTHY)KHOI;i BnauHbl; NepBuMyHOe 3HA0NpoTe3npoBaHne Ta306ep,peHHoro CyCTaBa.
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ABSTRACT

BACKGROUND: Several structures are widely used in the surgical treatment of long-standing fractures of the BB, such
as support rings of M. Muller, Burch-Schneider, rings of PROTEK (Switzerland) implanted in the BB. In traumatology practice,
rings are used to strengthen fractured walls. However, these rings are not functionally designed for open reposition and fixation
of columns and fractures, followed by TBS endoprosthetics with cement fixation of the components of the endoprosthesis.
Recently, primary endoprosthetics of EP TBS became the trend for displaced fractures of the BB, which is considered the best
option for surgical treatment of BB fractures. In the literature, no analogs of our ring were available, which provides CHP in the
treatment of BB fractures.

AIM: To study the deformation properties of a repositional fixation ring with an outer diameter of 52 mm with a stiffening rib.

Materials and methods: A ring has been developed for the surgical treatment of acetabulum fractures (Patent for Invention
No. 2692526 dated 26.06.2019 under Application No. 2018133671 dated 25.09.2018.; Bul. No. 18 dated 26.06.2019). For
mechanical testing, a ring with an outer diameter of 52 mm with a stiffening rib was manufactured by sequential sintering
using additive technologies by Konmet LLC (Moscow). Laboratory mechanical tests were conducted by the Testing Laboratory
of Medical Devices and Materials of the FSBI “NMIC TO named after N.N. Priorov” (Moscow).

RESULTS: A static testing of a ring with a stiffener for compression, stretching, torsion, joint stretching, and twisting of the
edges of the ring connector was performed, and its deformation properties and reaction to external loads during static tests
were examined. The load corresponded to the deformation of 2 mm, kN; compression, 0.209; tension, 0.082; torsion (angle of
rotation of 5 degrees, Nm), 9.422; and joint stretching with twisting of the edges of the ring connector (load corresponding to
the deformation of 10 mm, kN), 0.060.

CONCLUSION: The results of the initial study of the deformation behaviors of the new ring design clearly show the elastic
nature and deformation properties of the ring, which were attributed to the stiffening rib. The positive primary results of
studying the deformation behaviors of the ring reinforced with a stiffening rib indicate the possibility for clinical trials and the
direction of further refinement of the design..

Keywords: acetabulum fractures; surgical treatment; open reposition and fixation of acetabulum fractures; primary hip
replacement.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

Mo cBepeHusM pspa wccnefoBaTenen, YyactoTa nepe-
JIOMOB BEPTNY}KHOW BnagmHbl (BB) konebnetca B npepenax
ot 2 po ot 18,3% [1-6], no apyrM AaHHbIM OHa COCTaBNISET
18-23,4% [7].

XupyprdeckoMy fieyeHnio nognexat nepenioMsl BB co
CMeLLEHUEM 1 MHOFOMIOCKOCTHbIE NepenoMbl, Mpy 3TOM Mo-
Ka3aHua K 0nepaTvBHOMY JIeYeHMI0 pa3fesnialoT Ha abcontoT-
Hble U oTHOCKTeNbHbIE [2, 6, 8, 9]. K abcontoTHEIM nokasauu-
fIM K 0nepaTuBHOMY NieyeHuio nepenomoB BB oTHocAT:

* CMeLLeHVe bonee 5 MM Npu nepenomax, 3aTpar1Bato-

LLUMX HarpyxaeMyto yactb BB (cypcun);

¢ MOTEPI KOHrPY3HTHOCTU (CybmtoKcaumio) No faHHbIM

peHTreHorpamMm B Ntoboii 13 3 npoeKuuii;
* MepesioMbl 3afiHeW CTEHKW C MPU3HaKaMK HecTabub-
HOCTM CYCTaBa;

* Hannume BHYTPUCYCTaBHbIX OCTEOXOHAPaNbHbIX par-
MEHTOB;

* UMMaKuMio XpsLLeBbIX nosepxHocTei BB u ronosku
benpa [2].

OTKpbITas penosuums U BHYTPEHHAS duKcaums (B MHo-
CTpaHHOI nuTepatype ucnonb3ytT abbpesmatypy ORIF —
Open Reposition and Internal Fixation) go HacTosiwero Bpe-
MEHM 0CTaKITCA CTaHAAPTHBLIM CNOCOHOM SleHeHNs NepesioMoB
BB [8-13], a, no MHeHMI0 OTAENbHBIX UCCNefoBaTeNen, U BO-
BCe ABAIOTCA «30/10TbIM CTaHAApTOM» fedenus [14]. Ewe
B 1980 rogy E. Letournel, uMes k ToMy BpeMeHU 22-1ETHUIA
onbIT paboTbl B 3TOW 06MacTh, nucan, YTo uaeanbHas oT-
KpbiTas penosuuus sBnseTcs MeTofoM Bbibopa [4nis nedve-
Hus nepenoMoB BB co cmelenneM [9]. Mpu ucnonb3osa-
HWW MOTPYXHOr0 OCTEOCWHTE3a LUMPOKOE PacrpoCcTpaHeHue
ANa GUKCauMW NOAYYMnM pasfiMyHble BapuaHTbl HeiTpa-
JIU3YIOLLMX NNACTUH, PEKOHCTPYKTUBHBIX TA30BbIX MIACTUH
W Opyrux KOHCTpYKummn [14-16]. B HacTosiiee BpeMs B xu-
pypruyeckoM neveHun nepenomoB BB wimpoko npumensiot
HECKO/bKO Pa3HOBUIHOCTEN KOHCTPYKLMI: OMOpHbIe KOJbLa
M. Mionnepa, bypx—LUHennepa, konbua dupMbl «<PROTEK»,
(LBenuapus), umnnaHTupyeMble B BB npu pedexrtax pas-
JINYHOrO reHe3a C LieJIblo BOCCTAHOBJIEHMS €€ 0nopocnocob-
HocTu 1 bruomexanmku [13, 17, 18]. OgHako B TpaBMaTosoruu
KOMbLa, KaK NpaBuiio, UCMOMb3yloT B Ka4ecTBe YKpennsio-
wero cteHku BB yctpoiicTsa [17, 18] npu MHOroocKonb4aThix
1 HecTabubHBIX nepesioMax BB.

B HacTosLlee BpeMs Bcé bonee LUMPOKOe pacrpocTpaHe-
HWe MosTy4aeT COBPEMEHHBIN NOAXOA K JIEYEHMIO NEpesioMoB
BB, noapasymeBatoLmii kombuHaumio ORIF u nepBryHoro aH-
A0npoTe3upoBaHus TasobeapeHHoro cyctasa (TBC) — cno-
€00, HasbiBaeMbii «Combined Hip Procedure» (CHP) — «koM-
buHMpoBaHHasa npouenypa nnactuku TEC» [19-21]. NMepsoe
B MUpe nepBuyHoe 3HAonpoTe3vpoBanue ThC bbino nHMLMK-
poBaHo B 1954 rogy A. Westerborn [22, 23]. O Bo3Mo3KHOCTH
ofiHoBpeMeHHoro BbinonHeHus ORIF v aHponpoTesupoBaHms
TBC nuwweT MHOro aBTopoB, 0COBEHHO 3Ta TaKTUKa NoKasaHa
nnMuaM noxunoro Bo3pacta [17, 24-27]. B nocnepHue rofbl
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UETKO NPOCNEXUBAETCSA TEHAEHLUMA K MEPBUYHOMY 3HL0NPO-
Te3upoBaHuio TBC nmpu cMeLLéHHbIX nepenoMax BB [24, 28,
29], KoTopoe paccMaTpuBalOT KaK MyuliniA BapuaHT onepa-
TMBHOTO JieueHus:, 0becneynBatoLLmMii BOMOXKHOCTb paHHel
Mobunmuzaumu M mo3Bonsiowmii u3bexatb CTaHAAPTHbIX
OCJIOXKHEHUIA ANUTENBHOTO NOCTENbHOro pexuMa. Ha ocHo-
BaHWUW Pe3ynbTaToB JIEYeHUs NaLMeHToB ¢ nepenomammu BB
N. Salar 1 coaBT. NpULNK K BbIBOAY, YTO paHHEEe NepBUYHOE
3Hponpote3avpoBaHue TEC ¢ 060CHOBaHHBIMK MOKa3aHUAMM
¥ COOTBETCTBYHOLLMM NOAOOPOM NaLMEHTOB NO3BONSET NONY-
YWTb OT/IMYHBIN U XOPOLLIMIA QYHKUMOHANBHBIN pesynbTar [29].
U.G. De Bellis u coaBT. oueHMBanu UTory paHHero u oTcpo-
YEHHOro NepBuYHOro 3HAoNpoTe3upoBaHusa TEC y nauneHToB
¢ nepenomamu BB. Mo faHHbIM aBTOPOB, pe3ynbTatbl B Ciy4a-
AX 0TCPOYEHHOr0 3HA0MpoTe3npoBaHua TC bbinn Heckosb-
KO Nlyulle, YeM MpU paHHEM, XOTS pPasnums Mexpay AByMs
rpynnamm He bbian ctatuctdeckn sHaummbiMm [30]. T. Lont
U COaBT. 0TMeYalaT, YTo npuMeHeHue ORIF y noxwunbix naum-
eHTOB € nepenomamm BB ¢ ncnonb3oBaHueM apmupyioLLero
KonbLia C Noc/ieyHLWwmMM NepBUYHBIM 3HA0MPOTE3UPOBAHNEM
TBC npMBOAMNO K MEHbLUEMY YMCAY MOBTOPHBIX OMepaLui,
yeM ucnonb3oBaHue TonbKo ORIF. 31 cBegeHus no3sonawT
UM YTBEPKLATb, YTO MepBUYHOE 3HAONpoTe3upoBaHue TBC
MOXET CTaTb OCHOBHBIM XUPYPruYecKuM crocoboM nedeHmns
CNoXHbIX nepenomoB BB y noxwnbix nauventos [17].

B mocTynHoM HaMm nuTepaType Mbl He HaLLW aHanoroBs
pa3paboTaHHOM HaMM KOHCTPYKUMM KonblLia, obecneumBato-
wen CHP npu neyennu nepenomos BB.

LUenb uccnepoBaHus — u3yuntb LedopMaLMOHHbIE
CBOMCTBA PENO3MLIMOHHO-(MKCALMOHHOMO KOJbLia C BHELL-
HUM AMaMeTpoOM 52 MM C pebpoM XKECTKOCTH.

MATEPWUAJIbl U METO/bI

[ins onepaTMBHOrO NeYeHUs CROXHbIX NMepenomoB BB
pa3paboTaHo peno3uLMOHHO-PUKCaLMOHHOE KOJbLO C BHELL-
HUM [OMaMeTpoM 52 MM, YCUNeHHOe pebpoM KECTKOCTW.
lateHT Ha n3obpeteHne — N2 2692526 ot 26.06.2019 r.
no 3aseke N2 2018133671 ot 25.09.2018 r. (bton. N2 18
ot 26.06.2019 1., puc. 1).

KombLo ¢ BHELWHWM auaMeTpoM 52 MM, YCUIEHHOe pe-
BpoM ecTKocTH, bbIN0 U3roTOB/EHO A MPOBEAEHNS MeXa-
HWYECKUX UCMBITAaHUA U LanbHEeLLIEro yCoBEpLUEHCTBOBAHUS
uspenus. Konbuo cozpaHo 000 «KonMeT» (MockBa) MeTo-
[,0M CENEKTUBHOTO JIa3epHOr0 CMEKaHUs Ha OCHOBAHUM TeX-
HWYECKOro 3aJ,aHNs U3roTOBMEHWUSA KOMbLIA U TEXHUYECKMX YC-
nosmii (N? 32.50.22.190-021114584172018 ot 27.12.2018 1;
puc. 2) u cootseTcTByeT TpebosaHuaM [OCT P, MOCT P UCO,
IOCT ISQ, IOCT P IS0, MOCT EN. KonbLo nponssefieHo U3 TU-
TaHosoro cnnaea Ti64-ELI-A LMF ¢ xuMuyeckum coctasoMm
Ti6AI4V ELI (cm. puc. 2).

JlabopatopHble MeXaHW4ecKue WCMbITaHUS NpOBEAEHbI
WcnbiTaTtenbHoii nabopaTopumeit MeAMLMHCKUX U3AENMA N Ma-
Tepuanos ®IBY «HMUL, TO um. H.H. Mpuoposa» (Mocksa).
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Puc. 1. YHuBepcanbHoe penosvLMOHHO-(GUKCALMOHHOE KOMbLO
C BHELUHUM AMaMeTpoM 52 MM ¢ pebpoM KECTKOCTM ans onepa-
TUBHOIO JIEYEHIS NIEPESIOMOB BEPTIIYKHOI BNaauHbI.

[MpumeyaHue. @ — BUL, CO CTOPOHbI BHYTPEHHE# NOBEpXHOCTH, b —
BU[, CO CTOPOHbI HAPYXHOI MOBEPXHOCTU.
Fig. 1. Universal repositioning-fixation ring with an outer diameter

of 52 mm with a stiffening rib for the surgical treatment of
acetabular fractures.

Note. @ — view from the side of the inner surface, b — view from
the side of the outer surface.

Puc. 2. Ourypbl Konblia U3 TEXHUYECKOr0 3afiaHus 1 TpeboBaHuii
Ha M3roToB/EHME KOJIbLiA C BHELLHWM JuaMeTpoM 52 MM ¢ pebpom
HECTKOCTU.

Fig. 2. Figures of the ring from the terms of reference and
requirements for the manufacture of a ring with an outer diameter
of 52 mm with a stiffener.

Buabl Harpy3oK Ha KonbLo OMpeseneHbl, UCXOLS U3:

1) y4€Ta KOHCTPYKLMM KOMbLa, MMetoLLero hopMy HesaM-
KHyTOW nonycdepsl;

2) BO3MOXHbIX BapuaHTOB Harpy3oK Ha KosbLo B opra-
HWU3Me YesNoBeKa;

3) Lenn M3yyeHMs MexaHW4YeCKUX CBOWCTB KONbLa, Mo-
CKOJIbKY HEMoCpeCcTBEHHO MPU MOMOLLUM KOJNbLA BbIMOJHS-
eTcs peno3uums 1 huKcaums KosioHH 1 oTnoMKoB BB (puc. 3).

[ins npoBefeHUs UCMbITAHUA UCMOMb30BaN 3MEKTPO-
MeXaHWYeCcKyl ucnbiTatenbHylw MawuHy LFM-50 dupMbl
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Puc. 3. Cratnueckue ucnbitaHus YHUBEpPCanbHOro peno3nunoHHo-
d)VIKcaLWIOHHOFO Kojibla C pEGPOM XECTKOCTW Ania onepaTtuMBHOIO
Jle4eHna nepesioMoB BepTHY)KHOVI BraguHbl.

[pumeyaHue. @ — Ha cKaTue, b — Ha pacTsxeHue, ¢ — Ha Kpy-
yeHue, d — Ha COBMECTHOe [e/CTBUE PacTSKEHMUS U 3aKpyuMBaHMe
KpaéB pa3béMa (pacKpbiTve KobLa).

Fig. 3. Static tests of a universal repositioning-fixation ring with
a stiffener for the surgical treatment of acetabular fractures.

Note. a — for compression, b — for tension, ¢ — for torsion,
d — for the combined action of tension and twisting of the edges
of the connector (opening of the ring).

«Walter + Bai AG» (LLiBetinapus). MapameTpbl UcTbITaTENb-
HOW MaLLWHBbI:

050 kH (gmanasoH Harpy3oK);

* CKopocTb HarpymeHus 0—500 MM/MuH;

+ BpaLleHue 60 06./MuH;

+ ToyHoCTb u3Mepenus 0,5%.

Hawweit uenblo BbiN0 NOMyYMTL AMarpaMMbl MexaHuye-
CKMX MUCMbITaHMI obpasua (puc. 4).

YcnoBua npoBeeHMA UCTIbITAHUA
HopManbHble knuMmatudeckue ycnosus no MOCT 15150-69:
+ TeMnepatypa Bo3ayxa 18 °C;
 OTHOCMTESIbHas BNAXKHOCTb 64%;
+ atMocdepHoe aasnenune 98 klla (745 MM pr. CT.).

PE3Y/IbTATbI UCNbITAHWUN
U AHAJIU3 MOJTYHEHHBIX JAHHbIX

McnbiTaHMe KonbLa Ha cxKaTue U pacTaxeHue

Mpu McnbITaHUM Ha CxKaTMe CKOPOCTb COMMKEHUs Ha-
JUMHBIX YCTPOMCTB cocTaBuna 5 MM/MuH. lpu ucnbitaHumn
Ha pacTsAXKEHMEe CKOpOCTb MepeMeLLeHUs 3aXBaToB 0bpasLa
Oblna paBHa 5 MM/MUH.
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Puc. 4. Mpadmyeckoe oTobpaeHMe CTAaTUHECKWUX UCTbITAHMIA YHUBEPCAIbHOO PEno3vLMOHHO-(QUKCALMOHHOTO KoflbLia ¢ pebpoM XKeEcT-

KOCTW.

[pumeyaHue. @ — HOTO AnarpaMMbl B porpamme UCrbiTaTesbHoi MalumHbl LFM-50 dupMbl «Walter + Bai AG» (Lseiuapus), b — ama-

rpaMmMa pe3ynbtaToB UCTbITaHWIA.

Fig. 4. Graphical display of a universal repositioning-fixation ring static tests with a stiffener.
Note. a — photo of the diagram in the program of the LFM-50 testing machine from Walter + Bai AG (Switzerland), b — diagram of the

test results.

WcnbiTanmsa Konbla Ha CaTue 1 pacTsiKeHe NpoBoAUAM
BM/I0Tb 0 JOCTUXEHMs abconoTHOM AedopMaLmeit 3HaYeHus
2 mM. lpepenbHas BenvumHa fedopmaumm B 2 MM bbina Bbl-
BpaHa ¢ y4ETOM pe3ynbTaToB UCCIEeL0BaHUS MEXaHUYECKUX
XapaKTEPUCTUK KOCTHbIX, XPSLLEBBIX U CBA3OYHBIX CTPYKTYP
TBC 1 KoneHHoro cyctaBa YefoBEKa, B KOTOPOM MOKa3aHo,
yTo AManasoH gedopMupoBaHus koctu ot 0 go 2 MM npu-
HaAJIeXUT yyacTKy ynpyroro fedopmupoBanus [31]. Takxke
[nanasoH AedopMuUpoBaHmMs BbibpaH M3 cobnoaeHns yco-
BMI paboTbl MeTaNIMYECKO KOHCTPYKLMM B 0651aCTH ynpyrux
AedopMauuii. XapakTep NpsMOJIMHEHON 3aBUCUMOCTU CUJTb

0,25

0,2

o
(23]

Cuna F, kH

=}

0,05

o

0,5 1

oT AehopMaLIMmM 1 aHaNOrMYHOr0 XapaKTepa pasrpy3ku onpe-
[enseT ynpyroe noseaexue npu 4edopM1poBaHW 3TOM KOH-
CTPYKLMM Konblia (puc. 5, 6). Pe3ynbTaThl UCMbITaHWA KOSbLa
Ha CXKaTue M pacTAXeHWe NpuBeseHbl B Tabn. 1.

McnbiTaHue Konbla Ha Kpy4yeHue

WcnbiTaHne Konbla Ha KpyyeHue MPOBOAMAM BMOTb
[0 yrna nosopoTta B 5 °. [pefenbHas BefiMuMHa yria no-
BOpOTa B 5 ° BbibpaHa HamMu U3 COOBpaXKEHU COXpaHHO-
CTW OKPYXalLMX KOCTHbIX TKaHel M COBMECTHOW paboTbl
C HAMM MeTanIMYecKnUX KOHCTPYKUMIA M3penus, a Takke

15

N
Il
[3,]

A6contotHas pedopMauus, MM

Puc. 5. [InarpamMma cTaTM4ecKoro McrnbiTaHMs KonbLa ¢ pebpoM KECTKOCTU Ha CxKaTue.

Fig. 5. Diagram of a ring static test with a stiffener in compression.
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Puc. 6. ﬂ,ManaMMa CTaTU4eCKoro ucnbltTaHNA Kosbla C pe6p0M YECTKOCTU Ha pacTaxeHue.

Fig. 6. Diagram of a ring static test with a tensile stiffener.

Tabnuua 1. Pe3yanaTb| UCNbITaHUA KONbLia C pe6p0M YECTKOCTU Ha CxKaTue, pacTaxeHune, Kpy4eHne 1 COBMeCTHOe pacTaXeHne C 3aKpy-

UMBaHMEM KPaEB pa3beéMa KoslbLia

Table 1. Test results of a ring with a stiffener for compression, tension, torsion and joint tension with twisting of the edges of the

ring split

Bupg vcnbitaHus Harpyska, cooTtBetcTBylowas gedopmauum 2 MM, kH
Cxatune 0,209
PactsxeHue 0,082

K N MOMEHT, COOTBETCTBYHOLLA oBopoTa 5 °, H
KpyueHme PYTALLMA MOMEHT, COOTBETCTBYIOLLMIA YTy NOBOPOT M
9,422 Hm

COBMECTHOE PacTsKeHUe C 3aKPYYMBaHUEM KPaEB pasbéMa Harpyska, cootetcTaytowas Aedopmauum 10 MM, kKH
Konblia 0,060

HeobxoauMocTn cobntocTu ycnosue ynpyroro fegopmupo-
BaHWA Konblia. TakKe OHa BbibpaHa C y4ETOM pesynbTaToB
UCCe0BaHUA MEXaHUYECKUX XapaKTepPUCTUK KOCTHBIX, Xpsi-
LeBbIX M CBA30YHbIX CTPYKTYyp TBC M KoneHHoro cycTaBa
YesIoBEKa, B KOTOPOM MOKa3aHo, YTo AvanasoH aedopmupo-
BaHWA KocTh oT 0 10 5 ° Mpu KpyYeHUM NpUHASJIEKHUT ydacT-
Ky ynpyroro aedopmupoanus Koctu [31]. Mpu ncnbitanusx
Ha KpydeHue ckopocTb nosopoTa coctasnsna 0,1 °/c (puc. 7).

Ha puc. 7 nokasaHa guarpamMma MCMbITaHWA KofblLa
Ha KpydyeHue. Ha HEM Habniopaetcs «ocTatouHas» gedop-
Maumsa B 1,1 °, KoTopass obycrnoBrieHa He HaKOMeHHbIMH
nnacTmyeckumn fedopMauusMi B NpoLECCe HarpyXeHus,
a B bonbluen cTeneHu TeM (haKToM, YTO NOCE LOCTUMHEHUS
npezenbHO 3a[JaHHOr0 3Ha4YeHuUs yra noeopoTa B 5 ° ucnbl-
TaHue bbINo NpekpalleHo. EcTecTBeHHbIM 06pa3oM onepatop
He MOr MFHOBEHHO pa3rpysuTb 0bpasel, Bpy4Hyto, NO3TOMY
B TEYEHME HECKOJbKUX CEKYHSA WCMblTaTeNbHas MalluHa
Aepxana AocTurHyTylo AedopMaupio. lpu 3toM npomsoluna
penakcaums (CHUMeHMe) Harpy3ku Ha 0bpasue Ha HecKosb-
Ko pecatblx HM. 370 BUAOHO Ha rpadmKe: KOpPOTKWUA BepTH-
KanbHbIi OTPE30K NPW 3HAYEHUW LOCTUrHYTON AedopMaumu
5 °. Tlocne 3TUX HECKONBKWX CEKYH[, OMepaTop BPYYHYH
CHSIN HarpysKy, 1 TPaeKTOpus Pasrpy3Ky YXKe LA He CTPoro

DOI: https://doiorg/1017816/VT0100272

Mo TPAEeKTOPUW HarpyKeHWs, a IKBUAUCTAHTHO eil. MMeHHo
MO3TOMY B KOHLie pPasrpyski Mbl HabMtofanu «ocTatoyHyo»
Aedopmaumio. Pe3ynbTaT UCMbITAHUA KOMbLA Ha KpydeHue
cM. B Tabn. 1.

UcnbiTaHne obpasua Konbua
Ha COBMECTHOE pacTAXKeHWe U 3aKpyunuBaHue

Mpy MCMbITAHWAX Ha COBMECTHOE PaCcTsIKEHWE U 3aKpy-
UnMBaHMe KpaéB pa3beéMa CKOpOCTb MepeMeLLeHUs 3aXBaToB
cocTaBuna 5 MM/MuH. lMpn aHHOM BUE UCTbITaHUS B UCCIe-
[YEMOM KOJlbLie peasnmn3yeTcs CNOXHOe HanpsXEHHOe COoCTo-
fiHMe. 3aKpyunBaHuUe KpaéB pasbeMa KoMbLa OCYLLECTBNAMN
MocpesCTBOM KPErieHns NacTUH K KonbLy, Nepefaya Ha-
TPYXKEHNA yepe3 KoTopble obecrneuuBana 3ToT BUA MCMbI-
TaHus. WcnbiTaHue obpasua Konblia Ha COBMECTHOE pacTs-
JKEHME U 3aKpyumBaHMe KpaéB pasbéma NpOBOAMIM BMOTb
[0 JOCTMXKEHMA PacKpbITUA pa3béMa Ha BeuumHy 10 MM,
Habniopanacb NpsAMonMHeHas 3aBUCUMOCTb CWAbl OT ab-
contoTHoW fedopMaumn (puc. 8). Pasrpyska Luna no Tou e
MpSIMON Ha AMarpaMMe, 4To W HarpyXeHue, NpUBOAMNA B UC-
XO[HOE HyneBoe cocTosiHMe No fedopMauusaM U Npoucxo-
AuMna Takxe NpsMonuHeiiHo. TakuM obpasoM, Habnoganoch
yrpyroe NoBeJeHWe KOMbLa MpU TaKOM BUZE HarpyMeHus.
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Puc. 7. [lnarpamma pe3ynbTaToB CTaTUYECKUX UCTIbITAHWUA Ha KpydeHue Kosblia ¢ pebpoM MECTKOCTH, 0TODpaKaloLlas Hamume «ocTa-
TOYHOW» aedopmaumm B 1,1 °.

Fig. 7. Diagram of a ring static torsion tests results with a stiffener, showing the presence of a permanent deformation of 1.1 °.
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Puc. 8. [lnarpaMma CTaTM4ECKOTO UCTIbITaHNS HA COBMECTHOE PACTSKEHWE U 3aKpyuMBaHME KPaéB pasbéMa KombLia € pebpoM XECTKOCTH.
Fig. 8. Diagram of a static test for joint tension and twisting of the edges of the split ring with a stiffener.

PeayanaT UCMNbITaHMUA KOJibLia Ha COBMECTHOE pacTAXeHue pacTaXxeHue 1 3aKpyunBaHue KpaéB pa3béMa KonbLa). Buapl

W 3aKpy4nBaHMe NpencTaBeH B Tabn. 1. Harpy3oK Ha KoJbLi0 OMpefeneHbl UCX0AA U3:
1) y4éTa KOHCTpYKUMM KoMbLa, uMetoLero hopMy HesaM-
OBCYXK ,U,EHME KHYTOW nonycdepbl;
2) LENM U3yYeHUs MeXaHUYECKUX CBOMCTB KOMbLia, MOCKOSb-
Pe3toMe ocHoBHOr0 pesynbTaTa UCC/efi0BaHUA Ky HEernocpe/ICTBEHHO NP1 NOMOLLYW KOMbLA BbINOMHAETCA
B Hawwen paboTe npoaHanu3upoBaHbl pe3ynbTaThl UCMbl- penosuums M GUKCcaLMA KOMOHH U 0TNIoMKoB BB (B cBsiau
TaHuii fecOpMaLMOHHBIX CBOMCTB KOMbLA C BHELUHUM Aua- C YeM OHO W Ha3bIBAETCA «PENO3NLMOHHO-(DUKCALMOHHOEY).

MeTpoM 52 MM c pebpoM xecTkocTu. llpu 3TOM ananasoH 06
MPUKNaAbIBAEMON CUMbI MPU HarpyXeHWn Kosbla CoOTBET- CyweHue 0CHOBHOro pesynbTara

cTBoBan obnacTv ero ynpyrux medopmaumii. Onpepenensr  UCCJ1€A0BaHUA
BUbI Harpy30K Ha KOMbLIO, a MMEHHO: PacTsXeHue, CKaTue, B npoLiecce NpoBe/ieHNA UCMbITaHNA KOMbLA Ha CKaThe
KpYUeHMe, CIIOKHOe HaNpsEHHOE COCTOAHME (COBMECTHOE W PacTsKeHWe NpefycMOTPEHO [OCTUKEeHWe abComiTHON
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nedopMaumen 3HaueHns B 2 MM. B ananasoHe abcontoT-
HbIX fedpopMaumnin 0-2 MM onpefeneHo ynpyroe noeefe-
HWe [aHHOW KOHCTPYKUMM Konbua Mmpu LedopMUpOBaHuK,
a UMEHHO MONYy4YeH XapaKTep NPSAMOSIMHENHON 3aBUCUMO-
CTU cunbl OT AedopMaLmMM U aHaNOrMYHbIA XapakTep pas-
rpysku. Mpu npoBefeHUM aHanu3a MoyyYeHHbIX 3HauYeHwil
cunbl Npy fedopMaumn B 2 MM 3adUKCUPOBaHbl Pe3yrb-
TaTbl, NpeAcTaBfieHHble B Tabn. 1. Harpyska, cooTBeTcTBY-
towan nedopmauum 2 MM Ha cxkatue, coctasuna 0,209 kH.
lpaduK xapaktepa NPAMOSIMHEWHOW 3aBUCUMOCTU CUAbI
oT AedopMauMM M aHanOrMYHOro NpSMONIMHENHOMO Xa-
paKTepa pasrpy3ku KonbLa — M0 TOW e TpPaeKTopuw,
4TO W NpW HarpyxeHun. Y Konbua ¢ pebpoM XKECTKOCTM
Harpyska, CooTBeTCTByLas AedopMaumm 2 MM Ha pac-
TsKeHue, coctauna 0,082 kH. Ha pmarpamMmax ucnbitaHus
Ha pacTaXeHue KofbLa Mbl Habnganu npsAMoNUHENHbINA
XapaKTep 3aBUCUMOCTM cuibl OT AedopMaumun. AHanoruy-
HbI XapaKTep MPAMOJIMHENHON 3aBUCMMOCTU UMEN MecTo
W NpM pasrpysKe KosblLa C 0TCYTCTBMEM «0CTaTOYHOW» fe-
dopmaumm.

WcnbiTaHne Ha KpydeHue Ans Konblia ¢ pebpoM xkecT-
KOCTM OCYLLECTBAANM BMJIOTb A0 Yyrjia noeopota B 5 °,
Mpy 3TOM CKOpPOCTb NoBopoTa Obina paeHa 0,1 °/c. Takoii
PEXMM UCMbITaHUA 06ycnoBneH 0COBEHHOCTAMM KOH-
CTPYKLMW KOJNbLLA, B 4YacTHOCTM, HOPMON HE3aMKHYTOM
nonycdepbl. Harpyska KpyyeHueM (KpyTALLMA MOMEHT,
COOTBETCTBYHLLMIA yriy noBopoTa 5 °) y Kofbua c pe-
OpoM KEcTKocTM cocTaBuna 9,422 Hm (cm. Tabn. 1). Ha-
bniofgaeMan «ocTaToyHas» AedopMaumns, Kak OnucaHo
BbILLE B MOAICHEHMSAX K pUC. 7, 3TO HE UTOT MNACTUYECKOro
AedhopMUPOBaHUS KONbLA, OHA SIBASETCA Pe3ysbTaToM
0COBEHHOCTM NMPOBEAEHUS 3KCMEPUMEHTA (YesIOBEYECKMIA
(aKTop Npu peanu3aumm IKCNepMMeHTa 0nepaTopoM ycTa-
HoBKM). Ha camoM Jene Harpyska u pasrpy3ka KosbLa
npoucxoauna ynpyro.

WcnbiTaHne KonbLa Ha COBMECTHOE pacTAXeHWe 1 3a-
KpyuuBaHMe KpaéB pa3béMa NMPOBOAMAM BMIOTb LO A0-
CTUXKEHUS PacKpbITMA pasbéMa Ha BenmunHy 10 Mm. Pac-
KpPbITUA KOMbLaA, MO MHEHWI0 aBTOPOB CTaTbM, MOXHO
L0CTMYb NYTEM MpPOBEAEHWUS UCCNES0BaHUSA HA COBMECT-
HOE pacTsXKeHWe W 3aKpyuMBaHue KpaéB pa3béMa. 3TOT
BW MCCIe0BaHMA 3aniaHUPoOBaH W MPOBefeH C YYETOM
KOHCTPYKTUBHbIX 0cobeHHocTel Konbua. HesaMkHyTas
nonychepa co30aéT yCNoBUSA LNA YMEHbLIEHUS XECT-
KOCTM KONbLA W MOSBNEHWA LOMOJHUTENbHBIX CTEMEHel
cBobonbl. B cBA3M ¢ 3TMM ObINO peLieHo NpoBecTn Uc-
NMbiITaHWe Ha COBMECTHOE pPacTAXEHWE U 3aKpyyMBaHWe
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Endoprosthesis replacement of the sternum handle
in G, chondrosarcoma: clinical case
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ABSTRACT

BACKGROUND: Malignant neoplasms with lesions of the chest are quite rare in the sternum and range from 0.5 to 3.1% of
the total number of patients with bone tumors of all localizations. In this connection, there are few publications describing the
tactics of surgical treatment and methods of prosthetics of the formed defect. The present article describes a clinical case of
successful application of an individual prosthesis of the manubrium of the sternum in G, chondrosarcoma.

CLINICAL CASE DESCRIPTION: to present a clinical observation of the surgical treatment of an 18-year-old patient with G,
chondrosarcoma of the manubrium of the sternum, with individual prosthetics.

CONCLUSION: The use of modern 3D technologies based on the results of CT modeling allows, not only to plan the volume
of necessary bone resection, but also to manufacture high-tech prostheses by using 3D printing to replace the defect with
planning sufficient support capacity and function.
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BACKGROUND

Malignant lesions of the flat bones of the chest are usually
difficult for surgeons to manage. Although modern imaging
techniques enable the selection of the volume of resection
according to oncological criteria, the choice of the defect
replacement approach makes it necessary to correlate known
methods with the task. This difficulty is largely due to the
need to consider the high mobility and elasticity of the chest,
combined with the need for a large number of fixation sites
for the implant in order to create the most complete and most
physiological support for the chest. The use of an insufficient
number of support points often leads to implant instability.

Primary malignant tumors of the chest wall are relatively
rare. Sternum lesions account for 0.5%-3.1% of all bone
tumors. The most common bone tumors of the anterior chest
wall are chondrosarcomas (27%), followed by osteosarcomas
(22%) and fibrosarcomas (22%). Up to 30% of sternum tumors
involve cancer metastases from various organs [1-3].

Primary malignant lesions of the sternum in pediatric
patients are extremely rare, as are the methods described for
the surgical treatment of this disease, which is the reason for
our case report on the development and use of an implant.

Radical surgery that strictly complies with the
requirements of oncosurgery is crucial in the treatment of
most chest sarcomas. Tumors localized to the bones of the
anterior chest wall (sternum, clavicle, and ribs) can involve
the mediastinal organs, lung parenchyma, great vessels, and
nerve plexuses. That is why radical tumor removal should
be performed in institutions where there is interaction
between thoracic, vascular, traumatological-orthopedic, and
oncological surgeons [4-9].

In the preoperative planning of interventions for sternum
tumors, it is important to select a method for closing the post-
resection defect. If there is impaired integrity in the area of the
sternum, it is important to restore the chest skeleton, create
an effective support for the ribs and, if possible, preserve
the range of motion during breathing. If the manubrium is
affected, the integrity of the sternoclavicular articulation,
which is important for maintaining shoulder girdle function,
will also be impaired. Recent studies describe various
attempts to replace chest defects, where reconstruction

T.29.Ne 2, 2022
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with the patient’s tissues and synthetic implants, usually in
the form of plates (often made of titanium nickelide), were
used. Among other things, the use of additive technologies
in solving this issue was also discussed; however, the
presented solutions did not consider the shoulder girdle
function [3, 10-13].

CLINICAL CASE

Patient information

Patient G., aged 18 years, was admitted to the Department
of Pediatric Bone Pathology and Adolescent Orthopedics
of the N.N. Priorov National Medical Research Center of
Traumatology and Orthopedics (Moscow) with a large tumor
neoplasm that was palpable around the manubrium. The
patient revealed that the lesion was noted 1 year previously.
A closed biopsy performed in a primary healthcare facility
was uninformative; therefore, the patient was referred to a
specialized institution.

Diagnostics

An open biopsy of the pathological focus was performed.
Histology revealed a G, chondrosarcoma of the manubrium.
Computed tomography (CT) and magnetic resonance imaging
revealed a space-occupying lesion in the manubrium with
elements of lytic destruction of bone structures (Fig. 1, 2).

Treatment

Given the lesion location and the fact is was necessary
to totally remove the manubrium, the volume of resection
would have notably reduced the amount of chest skeleton
and the support ability of the sternoclavicular articulation, and
would have affected shoulder girdle function. The solutions
proposed by various authors to this problem currently include
the use of standard plates that fix the chest or highly specific
additive technologies. Regarding the implants proposed,
the replacement of a tumor defect in case of a malignant
neoplasm was secondarily considered. Thus, to solve this
clinical problem, a CT study of the patient was used to
reconstruct the bone anatomy of the chest with a tumor
based on data of the Digital Imaging and Communications in
Medicine archive (the medical industry standard for creating,

Fig. 1. Computed tomography image of the manubrium of the patient G.

DAl https://doiorg/1017816/VT0109447

153



CASE REPORTS

Vol 29 (2) 2022

NN. Priorov Journal of Traumatology and Orthopedics

Fig. 3. Modeling of the surgical intervention according to the CT of the patient G.

storing, transmitting, and visualizing digital medical images
and documents of examined patients). Based on the 3D
model, the volume of the manubrium for resection was
reconstructed for the preoperative planning of the implant
(Fig. 3).

Considering the formed defect, existing anatomical
structures of the patient, and terms of reference, an implant
design was formulated, which included the following
requirements:

« fixation of ribs 1 and 2 and the sternum body to bone

structures;

» fixation points would be prepared with 3.5-mm cortical
screws and cerclages in the form of pre-modeled
holes;

- fixation to the clavicles using plates, with the formation
of a platform for the area of resection regarding the
sternoclavicular articulation;

« design of a hinge structure in the sternoclavicular
articulation to maintain mobility in the upper shoulder
girdle;

 product materials would comprise titanium and
polyethylene.

DAl https://doiorg/1017816/VT0109447

In cooperation with NPK Sintel (Russia), we designed a
prosthesis for the manubrium with movable elements for
sternoclavicular articulation (Fig. 4).

Contrast-enhanced CT was performed during the
preoperative preparation (Fig. 5). Firm adherence of the
tumor to the left and right internal thoracic arteries and
the aorta was noted. Considering the expected extent of
intervention and possible intraoperative risks, the surgical
team included an orthopedic traumatologist, an oncologist,
and a thoracovascular surgeon.

Access to the tumor and sternum was through a skin
incision in the form of a three-pointed star. The pectoral
muscles were mobilized and dissected (Fig. 6). The anterior
sections of the tumor, the body of the sternum, clavicle, and
the pairs of ribs 1 and 2 were separated. Above rib 3 on the
left and right, the pleura was bluntly dissected. A sternotome
was inserted through the formed channel, and the sternum
was transected. Segmental resection of the cartilaginous
part of the pairs of ribs 1 and 2 was performed, and the
sternoclavicular articulations were transected on the left and
right. The sternocleidomastoid muscle was dissected away
on the left and right.
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Next, the manubrium (with the tumor) was mobilized
from the pleura; the fragment with the tumor was brought
out ventrally and the soft tissues were also mobilized. The
manubrium was removed as a single block. During the
mobilization, no defect of the internal thoracic arteries or
the aortic wall was noted. In preparation for the prosthetics,
a 1-cm resection of the medial part of the clavicles was
performed. Before implantation, the support zones were
sutured with cerclages (Fig. 7).

Using cortical screws and cerclage sutures, the
implant was fixed to the bone structures. The functional
test revealed the rigid and stable fixation of the lower
pole of the implant and preservation of movements in

T.29.Ne 2, 2022
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the sternoclavicular articulation during functional tests.
The implant was gradually covered with the pectoral
muscles. The sternocleidomastoid muscles were sutured
to the implant and soft tissues of the pectoral muscles
adjacent to the implant. The blood loss was 240 mL, and
the surgery lasted for 3 h 35 min. The patient stayed in
the resuscitation and anesthesia department for 1 day and
was transferred to the hospital. No respiratory problems
were noted in the postoperative period. A 40-mL
hematoma was noted in the projection of the pectoral
muscle on the right and was completely evacuated with
double puncture. According to CT control data, the implant
position was stable (Fig. 8).

Fig. 4. A 3D model prototype and the finished product.

Fig. 6. Stages of tumor isolation in the patient G.

DAl https://doiorg/1017816/VT0109447
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Fig. 8. Radiograph, CT reconstruction, and appearance of the patient after surgery.

Dynamics and outcomes

The patient was placed on Delbe rings on day 5 to
stabilize the shoulder girdle. On day 14, he was discharged for
outpatient follow-up to the primary healthcare facility. Posture
correction of the thoracic spine was scheduled 3 months after
surgery. Development of movements in the upper shoulder
girdle was monitored by a rehabilitation specialist 2 months
after the surgery. Images after 12 months showed no signs of
recurrence or implant instability. Full function was recorded
during movements of the shoulder girdle. Signs of implant
instability were not detected by CT, and the patient has not
complained of pain or discomfort (Fig. 9).

DISCUSSION

Analyzing the surgical technique and type of implant
used in the literature is usually difficult because additive

DAl https://doiorg/1017816/VT0109447

prostheses with replacement elements for the manubrium
are described in only a few reports, and none of the described
implants had movable sternoclavicular articulations [11,
14, 15]. In our opinion, maintaining the support ability and
biomechanics of the upper shoulder girdle is important and
was implemented in our case. Among other things, the hybrid
type of attachment to the bone elements allows strong
contact with the implant and reduces the risk of prosthesis
instability, which is crucial for the maturation of cicatrical
tissue in the early postoperative period.

Sternum tumors are rare, and there is no unified implant
that applies to every patient; therefore the use of additive
technologies for such tumors is important [2-4]. Moreover,
a prosthesis of the entire sternum or its segments in surgical
practice is extremely rare; thus, data regarding the use of
individual implants and long-term follow-up details are
scarce. Our study seems relevant as it provides important
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Fig. 9. CT reconstruction of the prosthesis position and the function of the shoulder girdle 1 year after the surgery.

information regarding possible management considerations
for sternum tumors.

CONCLUSION

Individual prosthetics for tumor lesions of the sternum
seem mandatory for many surgical cases because of
the different chest shapes of patients and different lesion
volumes. When designing individual implants, many factors
should be considered, such as the biomechanics of breathing
and the support ability of the upper shoulder girdle, including
the sternoclavicular articulation. As with all individual
products, the possibility of errors in their manufacture cannot
be ruled out; therefore, it is necessary to strictly observe the
positioning of patients during CT and accurately determine
the volume of the selected bone tissue for resection before
installing an individual implant.
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O6ocHosaHue. [lnacteMaToMuenns — 3T0 pefKas BPOXAEHHAA aHOManWa CMUHHOIO MO3ra, XapaKTepusyo-
LLAsACA ero pacLlensieHneM B NO3BOHOYHOM KaHare, KOTopasl MOXET COYeTaTbCsl C AepopMaLmeit NO3BOHOUHMKA.
[pu NpoBefeHUM KOPPEKLMM CKONMOTUYECKO AedopMaLmMm y NaLMEHTOB C 3TOM aHOManei BbICOK PUCK Pa3BUTHSA
HEBPOJIOTMYECKUX HapYyLLEHWUN B CBA3M C ero GuKcaumen, noaToMy HeobxoauMa npeasapuTenbHas ero Mobunusa-
LMA XMpYPruyeckn. B npeacTosLueii KoppurvpytoLLei onepaumm HeManoBaXHylo ponb TakXKe UrpaeT npefonepa-
LIMOHHAA ranoTpaKkLMOHHasA NOAr0TOBKA B COYETAHMM C NleebHOM (M3NUECKOI KyNbTYpoN.

Onucaxue KnuHUYecKo20 ciy4as. TpefcTaBneH KIMHUYECKWUIA CllyyYaill NPUMEHEHMS annapaTa UHTENNEKTyab-
HOM cucTeMbl ¢ Bronoruyeckoii obpatHoi cea3blo «Tergumed 3D» B oLeHKe 3HEKTUBHOCTU NpeLonepaLmMoHHOM
rasorpaBUTaLMOHHOM TPaKLMKM B KOMBMHaLMK C MobunuaunpytoLLei nevebHol GU3NYECKON KyNbTypou Y MaLmMeHTKH
CO CNOXHOM fedopMaLmen NO3BOHOYHUKA Ha HOHe BPOXKAEHHON aHOManun passuTus (amactematrommenum | Tuna)
ANS NOArOTOBKM K OMEepaTUBHON KOPPEKLIMN.

3aknoyeHue. Vcnonb3oBaHMe 3TOr0 annapata No3BoMAET NPeAnooKMUTb, YTO KOMbMHaUmMA neyebHon dusm-
YECKOM KyNbTypbl U ranoTpakumn MOXeT bbiTb 3Q(EKTUBHO NpUMeHeHa A1 NpeLonepaLlMoHHON NOArOTOBKM Na-
LIMEHTOB C PUrUAHBIMM CKOJIMOTUYECKUMU iledopMaLMAMM U aHOMaMSIMU NMO3BOHOYHMKA. Ero npumeHeHne noMo-
raeT aHanM3upoBaTb NpeAonepaLyoHHY0 NOATOTOBKY Y B0MbHBIX C BPOXAEHHBIMU fedopMaLMAMM NO3BOHOYHUKA.
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The use of the apparatus of an intelligent system
with biofeedback in the evaluation of preoperative
preparation of a patient with type | diastematomyelia:
clinical case

Sergey V. Kolesov, Mikhail B. Tsykunov, Samir B. Bagirov, Semen V. Semenduev,
Nataliia S. Morozova

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

ABSTRACT

BACKGROUND: Diastematomyelia is a rare congenital anomaly of the spinal cord, characterized by its cleavage in the spinal
canal, which can be combined with spinal deformity. When correcting scoliotic deformity, patients with this anomaly have a
high risk of developing neurological disorders due to its fixation. Therefore, its preliminary mobilization surgically is necessary.
In the upcoming corrective surgery, an important role is also played by preoperative halo-traction training in combination with
therapeutic physical culture.

CLINICAL CASE DESCRIPTION: A clinical case of the use of the «Tergumed 3D» intelligent biofeedback system in assessing
the effectiveness of preoperative halo-gravity traction in combination with mobilizing therapeutic physical culture in a patient
with complex spinal deformity against the background of congenital malformation (type | diastematomyelia) to prepare for
surgical correction is presented.

CONCLUSION: The results of this study suggest that the combination of physical therapy and halo-traction can be effectively
used for preoperative preparation of patients with rigid scoliotic deformities and spinal anomalies. It help analyze preoperative
preparation in patients with congenital spinal deformities.

Keywords: diastematomyelia; halo-traction; physical therapy; «Tergumed 3D».
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BACKGROUND

Diastematomyelia is a rare congenital spinal cord
anomaly characterized by splitting in the spinal canal
along one or more vertebrae and being divided into two
columns by an osseous (type I) or fibrous (type Il) septum
(spur) [1, 2]. The septum can be isolated or combined with
other congenital spinal abnormalities such as spina bifida,
kyphoscoliosis, hemivertebrae, and butterfly vertebrae. The
prevalence of congenital spinal deformities ranges from 0.5
to 1 case per 1000 newborns [3, 4], with diastematomyelia
diagnosed in 5% of children with congenital scoliosis [5]. If
a scoliotic deformity must be corrected in a patient, there
is a high risk of neurological disorders due to spinal cord
traumatization caused by fixation at the septum or in the
caudal regions [6]. As a result, preliminary mobilization of
the spinal cord is required by removing this spur. Let us look
more closely at the combined defect, diastematomyelia, with
kyphoscoliosis. According to some authors, preoperative
halo-traction preparation is a well-tolerated and relatively
safe procedure in the next-generation corrective surgery for
severe kyphoscoliotic spinal deformity [7, 8]. Exercise therapy
(ET) methods are used in the preoperative preparation of
patients with scoliotic spine deformity to reduce the risk
of complications in the early postoperative period and to
increase the patient’s overall rehabilitation potential [9—11].

The following is a clinical case of surgical treatment of a
patient with severe kyphoscoliotic deformity associated with
a congenital anomaly, type | diastematomyelia. In conjunction
with ET, dosed halo-gravitational traction was used in sitting
in a chair and standing in a walking frame during preoperative
preparation. We also used mobilizing gymnastics with
stretching exercises, hanging (the patient’s hanging position),
back strengthening of the extensor muscles, and breathing
exercises. Classes were held according to an individual program,
with an ET instructor-methodologist in the gym. In addition,
we used the Tergumed 3D (BEKO, Germany), an intelligent
system with biofeedback, to evaluate the preparation, which
measures the amplitudes of spinal movements and the static
strength of the muscles involved. According to the literature,
such devices are primarily used for lumbar pain training and
[12-15] to study muscle imbalance in scoliotic deformities [16,
17, but we did not find any studies that included a combination
of halo-traction and ET with subsequent measurement mobility
on the device with biofeedback for preoperative preparation of
patients for scoliotic deformity correction.

CLINICAL CASE

Patient S.A., 22 years old, was admitted to the N.N. Pri-
orov National Medical Research Center of Traumatology and
Orthopedics (Moscow) in the spring of 2022 with complaints
of kyphoscoliotic spine deformity, recurrent back pain with-
out irradiation up to 7 points on the visual analog scale (VAS).
According to the patient, her parents first noticed her spinal
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deformity when she was three years old. The maximum pro-
gression of scoliosis was observed at the age of ten years.
Courses of conservative treatment (ET, physiotherapy, acu-
puncture, and massage) and corseting were performed at Ta-
jikistan's primary healthcare facility, but the deformity steadily
worsened. The primary healthcare facility refused surgical
treatment. At 16, the patient was diagnosed with a congenital
malformation of the spine and spinal cord, concrescence of
the vertebral bodies Thy,—,. type | diastematomyelia at the
level of the vertebra Thy,,, and tethered spinal cord syndrome.
The patient’s parents sought medical attention at one of Rus-
sia’s clinics, where it was decided to perform surgical treat-
ment consisting of an osteoplastic laminectomy of Thy,~Th,,
removal of the osseous septum of the spinal canal at the level
of Thy,,, laminectomy at the level of the vertebrae L,~S,, tran-
section of the terminal filament, and implantation of pedicle
screws at the level of the vertebrae Thy,~Th,. As a result, the
parents refused to continue treatment at this clinic and sought
medical attention elsewhere. The patient was also examined,
and type | diastematomyelia was discovered at the vertebrae
Thy~Thy,. Surgery was performed, including resection lami-
notomy of Th,~Th,,, resection of the osteofibrous septum of
the spinal canal at this level with the elimination of spinal cord
fixation and dismantling of screws. Unfortunately, the kypho-
scoliotic deformity was not corrected. The patient was released
for outpatient aftercare. She was regularly engaged in ET at
the primary healthcare facility, but she noticed the emergence
of pain syndrome and an increase in the deformity angle. She
applied to our institution in April 2022.

Postural spondylograms revealed left-sided thoracolumbar
degree IV kyphoscoliosis, with a scoliotic deformity angle of 70°
in the thoracic region, 90° in the lumbar region, local kyphosis
angle of 73° in the thoracolumbar transition, and 5.7 cm of
negative sagittal imbalance (SVA, sagittal vertical axis) (Fig. 1).

Fig. 1. Postural spondylograms upon admission.
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During the preoperative planning stage, the patient
underwent a traction test, and the magnitude of the deformity
angles was corrected to 53°, 73°, and 64°, respectively. The
thoracic mobility index (MI) was 0.76, the lumbar mobility
index (MI) was 0.81, and the local kyphosis index was 0.88.
A CT scan was also performed, from which a 3D spine model
was printed, and areas of previous surgical interventions
(laminectomy) were visualized, where potentially high risks
of dural membrane damage when approaching posterior
elements existed (Fig. 2).

Because of the severity of the deformity, its rigidity,
the revision of the surgical intervention, and the high risk
of neurological complications with simultaneous correction,
it was decided to perform preoperative halo-gravitational
traction in a chair and a walking frame in conjunction with
mobilizing ET at stage 1, and interventions to correct and
stabilize the spine at stage 2. Traction was established in the
chair at a sitting posture the next day after the halo ring was

Vol 29 (2) 2022
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installed. After 3 days, dosed halo-traction was added in a
walking frame. From the first day following ring installation,
the patient began to visit the gym, where ET sessions were
performed according to an individual program to mobilize the
spine, increase muscle strength of the back extensor muscles,
and improve the functions of external respiration. There were
28 days of traction, with 12 ET sessions. The patient was
checked daily for neurological traction complications. After
preoperative halo-gravitational preparation and ET, a traction
test of the spine was performed again, and the magnitude of
scoliotic curves decreased to 45° (MI=0.64) in the thoracic
region and 68° (MI=0.76) in the lumbar region, whereas local
kyphosis decreased up to 58° (MI=0.79; Fig. 3).

A study was conducted using an intelligent system
apparatus with biofeedback on the day after the halo ring
installation and the day before stage 2 of the surgery to
assess the parameters of muscle strength and spine mobility
(Figs. 4, and 5; tables 1, 2).

Fig. 2. 3D model of the patient's spine (rear view). Depicted as preoperative planning. The arrows depict defects in the posterior elements

of the spine.

Fig. 3. Functional radiographs of traction tests (a) before the preoperative preparation and (b) after its completion in 28 days.
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Fig. 4. Research results at the beginning of preoperative preparation (screenshots from the program).

Table 1. Research results at the beginning of preoperative preparation (screenshot from the program)

Test program

Parameter | Value
Repetitions (maximum strength) 3
Pause between repetitions, s 10
Repetition time, s 7
Repetitions (Mobility) 3

Execution mode

Bilateral synchronous

Mobility Test Results

Angle, ° Imbalance
Plane Motion Presum. Meas. % Motion Presum. Meas. % [°] % []
Sagittal Abd. flex. 32 43 135 Back ext. 32 53 166 10 19 -
Frontal Later. flex. 26 35 135 Later. flex. 26 29 m - 17 6
Transverse Torso rotat. 49 46 94 Torso rotat. 49 43 88 - 7 3
Maximum Strength Test Results
Rotation moment [Nm] | Imbalance
Plane Direction  Presum. Meas. % Direction  Presum. Meas. % [Nm] % [Nm]
Sagittal Forward 58 63 109 Backward 97 190 197 51 45 -
Frontal Left 55 40 73 Right 55 78 141 38 49 -
Transverse Left rotation 48 78 163 Right rotation 48 55 115 - 29 23

The amplitude of spinal movements and static force
during the procedures were measured in the sagittal, frontal,
and axial planes. As a result of preoperative preparation,
the changes were noted, namely in the sagittal plane, an
increase in the amplitude of spine flexion by 2° (5% more
than the initial value) with a decrease in extension by 3° (11%
less than the initial one). The tilt range to the right increased
by 7° (a 27% increase in mobility), while the tilt range to the
left increased by 2° (an increase by 9%). Rotations in the
axial plane increased significantly, increasing by 28° (57%)
to the right and 31° (64%) to the left. The results show an
increase in the amplitude of spine motion in all directions
except extension, with differences of more than 50% in the
axial plane. The static strength of the muscles involved in
spine flexion increased by 20 Nm (32%), while extension
increased by 10 Nm (10%). When bending to the right, muscle

DOL: https://doiorg/10.17816/VT0109921

strength increased by 27 Nm (49%) and by 42 Nm (76%) when
bending to the left. Muscle strength increased by 21 Nm
(43%) during the right rotation and 11 Nm (22%) during the
left rotation. The findings show increased muscle strength
in all directions of spine movement, even during extension,
where volume was found to be reduced. This demonstrates
the effectiveness of ET methods in strengthening the extensor
muscles of the back and the rotator muscles of the spine
(lateral and medial lumbar intertransverse muscles, lumbar
multifidus muscle, long and short rotator muscles of the
lower back, multifidus muscles of the lower back, spinalis
thoracis, quadratus lumborum) as well as the abdominal
muscles (rectus abdominis, external and internal oblique
abdominal muscles).

The surgery was carried out with 6 kg of intraop-
erative halo-traction and intraoperative neuromonitoring.
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Fig. 5. Research results after a course of physical therapy and halo-traction (screenshots from the program).
Table 2. Research results after a course of physical therapy and halo-traction (cKpuHLLIOT 13 NporpamMMbi)
Test program
Parameter Value
Repetitions (maximum strength) 3
Pause between repetitions, s 10
Repetition time, s 7
Repetitions (Mobility) 3
Execution mode Bilateral synchronous
Mobility Test Results
Angle, ° | Imbalance
Plane Motion Presum. Meas. % Motion Presum. Meas. % [°] % []
Sagittal Abd. flex. 32 45 140 Back ext. 32 50 155 5 10 -
Frontal Later. flex. 26 37 144 Later. flex. 26 36 138 - 3 1
Transverse Torso rotat. 49 77 158 Torso rotat. 49 71 145 - 8 6
Maximum Strength Test Results
Rotation moment [Nm] | Imbalance
Plane Direction  Presum. Meas. % Direction  Presum. Meas. % [Nm] % [Nm]
Sagittal Forward 58 83 143 Backward 97 200 207 37 31 -
Frontal Left 55 82 149 Right 55 105 190 23 22 -
Transverse Left rotation 48 89 185 Right rotation 48 76 158 - 15 13

A posterior median incision was used to gain access to
the surgical area. At the T,~L, level, the spine was cor-
rected and stabilized with metal structures, and posterior
spinal fusion with autogenous bone was performed. The
total amount of blood lost was 1100 ml. The postoperative
wound was healed by primary intention. On the control pos-
tural spondylograms, there was a satisfactory correction
of scoliotic deformity of the thoracic region (45°), lumbar
spine (66°), and local kyphosis at the level of the thora-
columbar transition (36°); the sagittal balance of the spine
was significantly improved, the imbalance was leveled,
SVA = 0 cm (Fig. 6). The visual improvement in the back
profile was also recorded (Fig. 7).

DISCUSSION

Most authors agree that treating severe kyphoscoliotic
spinal deformity is always difficult and fraught with

DOL: https://doiorg/10.17816/VT0109921

neurological complications. Three-column osteotomy has
been used as a standard surgical technique for several
decades, according to Bo Shi et al. [18]. It can, however,
cause serious complications such as spinal cord injury and the
development of neurological deficits up to plegia. According
to Rinella et al. [7], rapid correction of severe scoliosis may
increase the risk of neurological complications, particularly
if there is a significant kyphotic component. Furthermore, as
in our patient, a history of intraspinal pathology or previous
spinal surgery increases the risk of neurological deficit after
spinal stabilization.

According to Qiao et al. [19], the three-column
vertebral osteotomy had favorable results in treating
severe kyphoscoliosis, but with a high rate of perioperative
complications of about 30.3%.

In contrast, Kandwal et al. [20] maintain in their report
that the key to correcting severe kyphoscoliosis is still three-
column vertebrectomy, which provides 360° mobilization
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Fig. 6. Postural spondylograms in 2 projections (a, b) before surgery and (c, d) after.

of the spinal column, despite the role of spinal osteotomy
and approach of surgical correction. However, they agree
that this lengthens the surgery and increases the risk of
neurological deficits and complications due to significant
blood loss. Although the role of the anterior release has
faded insignificantly over the last decade, they believe the
issue is still debatable.

According to Mehrpour et al. [21], the combined anterior
and posterior technique is a classic treatment for severe
rigid scoliosis, but it is associated with a significant risk of
morbidity and mortality. Furthermore, they note that posterior

access improves lung function more than open or endoscopic
anterior releases, particularly in patients with compromised
respiratory function. Additional anterior technique lengthens
the operating time, increases surgical trauma, and lengthens
the inpatient stay. Surgeons use various techniques, including
halo-gravitational traction, to reduce these risks. Several
reports in the literature describe the successful correction
of severe spinal deformities with halo-femoral, halo-pelvic,
and halo-gravity traction.

Mclintosh et al. [22] advocate halo-gravitational traction
and report that it can eliminate the need for multiple

DOL: https://doiorg/10.17816/VT0109921

Fig. 7. The appearance of the patient (a, b) before the operation and (c, d) after.
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segmental osteotomies or spinal column resection, lowering
the neurological risk for these patients.

Yang et al. [23] performed a meta-analysis on halo-
gravitational traction in treating severe spinal deformity. The
authors concluded that halo-gravitational traction could be
used as an additional method in the surgical treatment of
severe spinal deformity. This is supported by the fact that
in the analyzed material in patients with halo-gravitational
traction, the average volume of intraoperative blood loss
was 1521.6 ml, and the prevalence of neurological deficit
was 1%, which was lower than in patients with a three-
column osteotomy (2012 ml and 5% for PSO; 2737 ml and
4% for VCR). They also stressed that surgical treatment of
severe spinal deformity remains difficult despite significant
technological advances and modern equipment. However, the
use of halo-gravitational traction is still debated by experts
because the extent of correction that can be achieved using
halo-gravitational traction is unknown due to inconsistencies
revealed in the literature. However, this suggests that halo-
gravitational traction can improve the patient’s preoperative
nutritional status and pulmonary function, and that gradual
traction can also help reduce the risk of neurological
complications during surgery.

Two meta-analyses also show that halo-traction
training improves the respiratory function and nutritional
status of patients in this cohort. Yang et al. [24] examined
seven studies involving 189 patients who received halo-
gravitational traction therapy prior to surgery and concluded
that it improves the degree of deformity and lung function
in patients with severe scoliosis. Furthermore, halo-
gravitational traction is an effective method for increasing
perioperative patient tolerance to surgical intervention.
Wang et al. [25] confirmed these findings by conducting
a meta-analysis of 12 studies involving 372 patients and
concluding that halo-traction improves lung function and
nutritional status, reduces the risk of overcorrection-
induced neurological damage, and may aid in the partial
correction of spinal deformity.

Corrective ET can also be used to reduce spinal
deformity and improve quality of life, according to the
findings of a systematic review and meta-analysis by
Gamiz- Bermudez et al. [26]. The authors reached this
conclusion after reviewing 7 randomized controlled trials
involving 236 patients.

In our opinion, using halo-traction in conjunction with
ET helps to improve the functional state of the patient
prior to spine surgery. Our department’s experience
indicates that patients who received preoperative halo-
traction and ET adapt quickly during the postoperative
period. However, how can the outcomes of such training
be assessed? In everyday practice, specialists must rely on
various functional tests performed using radiation research
methods, such as bending tests and spine traction tests,
to assess the mobility of the deformity. These research
methods only determine the magnitude of the deformity
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angle and its mobility in the frontal plane, but they provide
no information on the functional state of the spinal muscles,
range of motion in three planes, muscle strength, or the
effectiveness of preoperative preparation.

There are few reports on the use of intelligent system
devices with biofeedback. Only three articles were found
in the PubMed database, and none were about assessing
the range of motion and muscle strength of patients with
spinal deformities. One study used an intelligent system
rehabilitation apparatus to assess isometric strength
and muscle imbalance in lumbar pain patients [27].
Wilczynski et al. discovered that therapy on the Tergumed
700 system increased the strength of the lumbopelvic
complex muscles, compensating for their imbalance, and
was beneficial in treating osteochondrosis. The Tergumed
rehabilitation device was used to directly assess the
isometric strength of the spinal muscles in two other
articles [28, 291.

The use of an intelligent system with biofeedback enabled
the assessment of the initial muscle condition and range of
motion in a patient with severe spinal deformity, as well as
the results of preoperative preparation for the upcoming
surgical correction of spinal deformity, in the clinical case
demonstrated. Due to the scarcity of methods for assessing
the functional state of the muscles involved in the spinal
movement, the use of an intelligent biofeedback system
in patients with severe deformities should be investigated
further.

CONCLUSION

Our findings suggest that the combination of ET and halo-
traction methods can be used effectively for preoperative
preparation of patients with rigid scoliotic deformities
and spinal anomalies to improve the results of surgical
intervention, reduce the risk of postoperative complications,
and increase the patients’ rehabilitation potential. An
intellectual system with biofeedback apparatus can assess
preoperative preparation in patients with congenital spinal
deformities. Further research and expansion of indications
for the use of the device on a larger sample of patients, in
our opinion, is required.
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OaHo3TanHas BeHTpasibHasA KOPpPeKUUsi BTOPUYHOrO
rpyaonosicHuyHoro kugosa y nauueHra

C HecoCToATe/IbHOM TpaHCNeAUKYNSAPHOU pUKcaLuen
nepenoMa Th12 no3BoHka

B.B. Octposckun, A.E. LLynbra, B.B. 3apeukos, C.M1. baxaHos, C.B. Jiuxayes, A.A. CMonbKuH

HayuHo-u1ccneoBaTenbCKUiA MHCTUTYT TPaBMATONOTUK, OPTOMEZMM U Helpoxupypruu, CapaToBCKuiA rocyapCTBEHHBIN
MeAMLMHCKMIA yHuBepcuTeT uMenu B.W. PasymoBckoro, Capatos, Poccus

AHHOTALUNA

OCHOBHOM METOAMKOW XUPYPrYecKoro NIeYeHNUS 0CTPOI TPABMbI MPYLHOMO U NOSICHUYHOIO OTAENI0B NO3BOHOYHUKA ABNIA-
€TCA TPaHCNeAUKYNAPHan BUKcaLus, HeCOCTOATENBHOCTb KOTOPOW COracHO SIMTepaTypHbIM aHHbIM BcTpeyaeTcs B 10-15%
cnyyaeB. B omepaTMBHOM neyeHMM MauMeHTOB C MOCNEACTBUSMU HeCTabubHOrO TPaHCMeAMKYNISPHOro CMOHAMIOCKHHTE3a
OTCYTCTBYKT €AMHbIE B3rNsALbl HA TAKTUKY W UCMOb3YEMYH) XUPYPIUYECKY0 TeXHUKY. [py 3TOM pexe BCEro BCTpeyarTcs
nybnmMKaLmMm, NOCBALLEHHbIE NMPUMEHEHMIO U30/IMPOBAHHBIX NEPeLHUX BMELLATENbCTB.

B cratbe npepncTaBneHbl pesynbTatbl OAHO3TANHOW BEHTPaNbHOM KOPPEKLMM BTOPUYHOMO TPyLOMOSCHUYHOrO Kudosa
y NaLMeHTa C HECOCTOATEILHOM TPaHCNeAUKYNAPHOW duKcaumeii nepenoMa Th12 no3BoHKa.
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One-stage ventral correction of the secondary
thoracolumbar kyphosis in a patient
with failed transpedicular fixation of Th12 fracture
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Sergey V. Likhachev, Alexey A. Smolkin

Scientific Research Institute of Traumatology, Orthopedics and Neurosurgery, V.l. Razumovsky Saratov State Medical University, Saratov, Russia

ABSTRACT

The main surgical treatment technique of thoracic and lumbar spine acute injuries is transpedicular fixation, the failure of
which, according to the literature data, occurs in 10-15% of cases. There are no common views on tactics and the surgical
technique used to deal with the consequences of unstable transpedicular spondylosynthesis. And the publications devoted to
the use of isolated anterior interventions are the least common.

We present a case study of the surgical management of the 71 years old patient with secondary thoracolumbar kyphosis
that progressed after failed transpedicular fixation of Th12 fracture. The deformity was corrected with one-stage anterior
approach and ventral crew system.

Keywords: thoracolumbar junction; spine deformity; posttraumatic kyphosis; anterior fixation.
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AKTYAJIbHOCTb

CornacHo ITepaTypHbIM [aHHbIM, HECOCTOATENbHOCTb
TpaHCNeaMKYNApPHON GUKCaLMU ¢ OPMMPOBaHMEM BTOPUY-
HbIX CErMeHTapHbIX AedopMaLin N03BOHOYHMKA BCTPEYaeTCs
B 10-15% cnyuaes [1].

Mpy XMPYPrUYECKOM NIEYEHUW NaLMEHTOB C HecTabub-
HbIM TPaHCMEAMKYNAPHLIM CMOHAUIOCUHTE30M MNpefnoyTe-
HWe, KaK MpaBwnio, OTAAETCA MEPEMOHTaXy CUCTEMbI [2].
[laHHbIA BapuaHT PeBU3UOHHOMO BMeLLATeNbCTBa 3a4acTyo
TpebyeT yBeNMYEHNS NPOTSIKEHHOCTU [op3abHOM huKcaumy,
a TaKKe MpeAnoaraeT BbINOJHEHNE BEHTPASIBHOMO OMOPHO-
ro CNOHAMNOAE3a, YTO CIYMUT UCTOYHUKOM J0MOJTHUTENBHO
OnepaLMoHHo TpaBMbl [3]. AnbTepHaTMBHOE UCMOMb30BaHMe
B TaKWX CIyyasx nepesHeN BUHTOBOM UKcaumm npegycMar-
pUBaET BO3MOXHOCTb KOppeKuuu aedopMaunm v BbINoHe-
HWSl OMOPHOr0 CMOHAMIOAE3a U3 0HOM0 JOCTYNa, YTo Npu-
BNEKaeT CBOEW YHMBEPCaNbHOCTLIO [4]. OfHaKO B UMetoLmMxcs
HEMHOTOYMCTIEHHBIX UCTOYHMKAX NUTepaTypbl NPOCNexvBa-
€TCA HeOo[JHO3HAYHOE OTHOLUEHWE aBTOPOB K MPUMEHEHMIO
JAHHOM MeTOAMKM Npu BTOPUYHBbIX Kudo3sax [5]. Mo Bceit
BMOMMOCTH, ONPefeNieHne NOKa3aHuiA K UCMOJb30BaHMI0 No-
LO0OHbIX NepefHUX BMELLATENbCTB Y MaLMEHTOB C MOCNEeS-
CTBUAMU HECOCTOATENLHOr0 TPaHCMeAMKYNIAPHOr0 CMOHAM-
NIOCUHTE3a rPYAHOr0 U NOSICHUYHOIO OTAE0B NO3BOHOYHMKA
TpebyeT AOMOHUTENBHOMO UCCNeA0BaHNS.

LUenb uccnepoBaHus — [eMoHcTpauusa Bvkaniwumx
W OTAANEHHbIX Pe3ysbTaToB OLHO3TAMHOrO0 BEHTPabHOIO
BMelLLaTebCTBa Y BONbHOrO € MocneAcTBUSMU HECOCTOS-
TENbHOr0 TPAHCMEAMKYNIAPHOro CMOHAUNOCUHTE3]a B IPyAo-
MOSICHUYHOM OTJieNe NMO3BOHOYHUKA.

KJIMHUYECKOE HABJIOAEHUE

MaumenT E., 71 rop, noctynun 22.01.2021 B HerMpoxupyp-
ruyeckoe otaenenne HUUTOH CTMY. U3 aHamHe3a 13BeCTHO,
YTO NOBPEXAEHME NO3BOHOYHMKA bbIno nonyyero 17.10.2020
B pesy/nibTaTe NafieHus ¢ BbicoTbl. C MecTa npoucLLecTBus no-
CTpajaBLUMiA Obl 4OCTABNIEH B OOHY W3 PaliOHHbIX HONbHULL
CapatoBcKoil 06iacTu, rae no NoBoAYy OC/I0XHEHHO TpaBMbl
Th12 no3BoHka — Tvn A4 (A/O Spine) BbINoHEHO onepaTyuB-
Hoe BMeLLaTeNbCTBO: laMuHodaceTakToMus Th12 no3BoHKa
W TpaHCMeanKynsapHas duKcaums rpyLonosCcHAYHOro 0Taena
nossoHoyHuKa (Th11-L2). B Teyenne 1-ro Mecsua nocne
onepaLmMn HUKHUIA Mapanapes3 MoJIHOCTbI0 perpeccupoBan.
CnycTs HenpomomkuTenbHoe BpeMsi (OKono 2 Hea) nocne
Hayana MoJHOLEHHbIX OCEBbIX Harpy3oK nosBuncs GoseBoil
CMHAPOM B MECTe 0repaTUBHOr0 BMeLLaTesbCTea. HTeHCHB-
HOCTb 60711 MPOrpeccMBHO HapacTana, B CBA3M C YEM MYKUM-
Ha CYLLeCTBEHHO OrpaHNuMN CBOK HU3NYECKYI0 aKTUBHOCTD.
Mpy NnaHOBOM KOHCyNbTaummM Bbino pekoMeHoBaHO obpa-
weHne B HWATOH CTMY ans pelueHns Bonpoca 0 BbiNosiHe-
HWM NepejHero onopHOro CNoHAUNoAe3a.

Ha MomeHT o0bcnepoBaHWa nauveHT NpeabsBAsAN Xa-
noBbl Ha 60Mb B rPyAONOSCHAYHOM OTAENE MO3BOHOYHUKA,

DOl https://doiorg/10.17816/VT0106716

Puc. 1. PentreHorpamMmbl no3BoHo4HMKa bonbHoro E., 71 rog, nps-
Masi (a) 1 6okoBas (b) npoeKuMM.

Fig. 1. X-ray images of 71 years old patient E.'s spine, anterior (a)
and lateral (b) view.

KoTopasi Npu BepTUKabHOM Harpyske npuobpeTana Bbipa-
XeHHbIi xapakTep. [lpoBefeHo aHKeTMpoBaHue: 6oneBoii
CMHAPOM B CMWHe Nexa — 3-4 banna no Bu3yanbHOM aHa-
noroBoi LWkane 6onu (BALL), ctos — 9 6annos; kayecTBo
#wu3nm (Oswestry Disability Index, ODI) — 78%. lpu Bu3y-
anbHoM ocMoTpe obpallana Ha cebs BHUMaHMe KudoTtuye-
CKas fedopMaumsa rpyaonoscHUYHOro otena. B npoekuuu
ocTUcTbIX oTpocTkoB Th11-L2 nocneonepaunoHHbIi pybeL
(~15 cM), nanbnauusa BOOMb Hero 6one3HeHHa. [IMHHbIE
MbILLbI CMIMHBI PE3KO HanpsikeHbl. 06LWMIA KIMHWUYeCKUi
OCMOTp He 0OHapyXun y nauueHTa 3Ha4YMMOM COMyTCTBY-
foLLLel COMaTUYeCKO naTonorun. HeBponornyeckuii cTatyc
6e3 ocobeHHocTei.

MpoBeneHbl nyyeBble obcnefoBaHus (peHTreHorpa-
Gus, KoMnbloTepHo-ToMorpadmyeckoe (KT) uccnegosanue),
MpU KOTOPbIX BbISIBJIEH CETMEHTApHbIA KU(PO3 C BEpLUMHOM
Ha ypoeHe Th12 no3BoHKa. Yron kudosa coctasun 28°. py-
J0MOSICHAYHBIN OTAEN NO3BOHOYHUKA (MKCMPOBaH TpaHcne-
AVKYNSIPHO CUCTEMOM, MHCTPYMEHTMPOBaHbI N03BOHKK Th11,
L1 wn L2. LlenoctHOCTb 31IEMEHTOB KOHCTPYKLIMU HEe HapyLLeHa
(puc. 1).

Bokpyr BuHTOB B Th11 no3BoHKe (B Tesle ¥ HOMKax) 0T-
MeYann 30Hy pe3opOLmMM KOCTHOW TKaHM LUMPUHON 5—9 MM
(puc. 2, a). MepeHWEe KOHLIbI BUHTOB MUrPUPOBau K BEPXHEN
3aMblKaTeNnbHoM nnacTuHe Th11 no3BoHKa, cnpaBa Haboaa-
nacb ee nepdopaLys 1 BLICTOSHWE UMMNaHTa B MEXKMNO3BOH-
KoBbIM Auck (puc. 2, b). Teno Th12 no3BoHKa KAMHOBUAHO
LedopMMpOBaHO, BbICOTA €r0 CHUXKEHA Ha '/,. [lop3anbHble
oThenbl Tena Mo3BOHKA nponabupoBanu B MpOCBET Mo-
3BOHOYHOrO KaHana fo 6,5 MM, gedopMupys LypanbHbii
MELUOK Ha 3TOM ypoBHe (puc. 2, c). TNonHOLEHHOW KOHCO-
nmpauun nepenoma He Habntoganock. Ha yposHe Th12 no-
3BOHKa BU3yaNM3MpoBaach 30Ha Pe3eKLMN 3aHUX CTPYKTYp
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Puc. 2. KomnbtoTepHas ToMorpadus no3soHo4HMKa bonbHoro E., 71 rof, ao onepaumu. osicHeHUs B TeKcTe.
Fig. 2. CT image of 71 years old patient E.’s spine before the surgery. Explanations in the text.

MO3BOHOYHMKA, KOTopas bblna NpeAcTaBneHa OCTUCTLIM OT-
POCTKOM, AYrOW, HUXHUMM U BEPXHUMM CyCTaBHbIMU OTPOCT-
Kammn Th12 no3BoHKa.

BbinonHeHHoe NaumeHTy AeHCUTOMETPUYECKOe Uccneno-
BaHWe MOKa3ano, YT0 MUHepanbHas MIOTHOCTb KOCTEN Mo-
AICHWYHOTO OTZAeNa No3BOHOYHMKA (T-KpUTepuii Ha ypoBHE
L1-L4 = 1,1 SD) n npokcumanbHbIx otaenos beaep (T-Kputepuii
cnesa = —0,3 SD, cnpaga = 0,2 SD) cooTBeTCTBYET HOpME.

MauneHT aan cornacue Ha 3anjaHMpoBaHHbIA 06BEM Xu-
PYpruyeckoro BMeLLaTenbcTBa U 06paboTKy nepcoHanbHbIX
LaHHbIX.

25.01.2021 BbinonHeHa onepaums. B nonoxenuu naum-
€HTa Ha NleBOM DOKy Npou3BeieH pa3pe3 KOXM U NOJKOKHOV
K/eTyaTKu B MpOEKLMM npaBoro AessaToro pebpa. Mo xopy
[0CTyNa pacceyeHbl MblLLLbI FPYLHON CTEHKM, BU3yanu3upo-
BaHbl 9-e pebpo Ha MPOTSKEHUM M LMCTaNbHBIA KOHEL, Ae-
caToro pebpa. lMocne NogHaAKOCTHUYHOTO BbILENEHUS AMUC-
TanbHbIX KOHLOB 9-ro 1 10-ro pebep (~5 cM) nponssefeHo Ux
nepeceyeHne Ha 2 CM MpoOKcMManbHee pebepHo XpALLEBOro
couneHenus. o BepxHeMy Kpato 9-ro pebpa BCKpbITa Mnes-
panibHas MonocTb, YCTaHOBJIEH TOpaKabHbIA paHopacLUMpH-
Tenb. Jlerkoe KonnabupoBaHo U CMELLLEHO KBEPXY, BU3yanu-
3MpoBaHa OOKOBas MOBEPXHOCTb MO3BOHOYHWKA W MPaBblif
Kynon auadparmbl. [1o3atanHo ¢ Tynon aucceKumeil bproLmnH-
HOro MeLLKa BbINOMHEH pa3pe3 Auadparmbl 0T NPaBOM HOXKKM
Ha npoTsakeHumn 10 M, OTCTYNas OT 30HbI ee NPUKpPenIeHus
K PYLHOM CTEHKe Ha 2 CM. BpioLLmMHHBIN MeLLOK BMecTe ¢ 3a-
BOpIOLLIMHHON KNETYaTKONM 0TBefieHbl MeamanbHo, a bonbluas
MOACHUYHAA MbILLLA MOC/e ee AWUCCEeKLMWM — NaTepanbHo.
lpon3BesieHO MrMpOBaHWe CErMEeHTapHbIX COCYAO0B W CKe-
neTupoBaHue 6okoBbix nosepxHocTeit Th10-L2 no3BoHKOB
OT nepejHei NPoOAONALHON CBA3KW 0 POpaMMHANbHbLIX OT-
BepcTuit. 06paTuna Ha cebs BHMMaHMe ABHas KudoTndyecKas
gedopMauus rpyaonoscHUYHOro OTAena M03BOHOYHMKA.
BbinoneHa auckaktomusa T11-Th12 n Th12-L1, Teno Th12
M03BOHKA KIIMHOBUAHO M3MEHEHO, MOJTHOLIEHHOTO KOCTHOrO
bnoka He oTMeueHo. lpobHas OMCTpaKumMsa Mexay Tenamu
Th11 1 L1 BbifiIBUNa Hanmume NaTosiorMyeckoin nomBUMHHOCTH
Ha BepLuMHe Kudosa. Ha tena Th10, Th11, L1 1 L2 no3BoHKoB
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YCTaHOB/EHbI OMOPHbIE MJIOLLAAKK, Yepe3 OTBEPCTUSA B KO-
TOpbIX npoBedeHbl BUHTLI B Th11 1 L2 no3BOHKM nonapHo
(kak basoBble), a B Th11 u L1 — no opgHoMy. B ycnosusx
npoBm3opHoii duKcaumum Th11-L1 cerMeHTa 6bina BbINosHe-
Ha pe3ekuyms Tena Th12 no3BoHKa OT nepefHen A0 3aAHel
MPOLOJILHOM CBA3KM, a TaKKe ero NPaBo HOXKM C LUMPOKOM
nepesHeboKoBOM feKoMnpeccuend CnuHHOro Mo3ra. [locne
3TanHoro reMocTasa nepefHWe BUHTBI KOHCTPYKLMM COeau-
HeHbl CTEPIKHEM, Ha KOTOPOM NpOBEeLEHa ANUCTPaKLMA MeXay
HWXHUMKU M BEPXHUMMW 3MIEMEHTaMM KOHCTPYKUMK. B obpa-
30BaBLUMAcA Mexay Tenamn Th11 n L1 no3BoHKOB AedeKT
Obin ycTaHOBMEH ceTyaThbili 3HA0GMUKCATOP 3anOJHEHHBIN
ayTOKOCTbI0, KOTOPbIN XECTKO 3aMKCUPOBaH NoCpesCcTBOM
ocnabneHus aucTpakumn. Ha 3afiHWX BUHTaX KOHCTPYKLMM
CMOHTMPOBaH BTOPOI CTepKeHb. Mexay coboi cTepHM co-
e[IHeHbl 2 NonepeyHbIMU KOHHeKTopaMu. [locnie KOHTposib-
HOM peHTreHorpadmm, reMocTasa 1 akTMBHO0 ApEHUpOBaHNA
NpaBoM NyeBpaabHON NOJIOCTW paHa MOCOMHO yLKTa.

Mocne onepauuy oTpuLaTENbHON AUHAMUKM B HEBPOJIO-
TMYECKOM CTaTyce He BbISBNEHO. [1neBpanbHbIii ApeHax yaa-
neH Ha 4-e cyTku. Co 2-x CyTOK HayaTa noaTanHas aKTMBK3a-
uMs 60NbHOrO B BEPTUKANbHOM MOMOXEHMM, @ Ha 5-11 [leHb
MauWeHT YBEPEHHO XOAWN 6e3 AO0MOSHUTENbHOW omno-
pbl. KoHTponbHble peHTreHorpadus u KT, BbiNnoAHeHHble
Ha 10-e cyTKu, NOKa3anu NpaBWiIbHOE PaCroNoXeHWe 3ne-
MEHTOB METaNNOKOHCTPYKUMK (pUc. 3 n 4).

PaHa 3a}una nepeBuYHLIM HaTsKeHWeM, Ha 14-e cyTku
rnocne onepawmuy CHATbI LWBbI U MALMEHT BbINWCAH B YAOBNET-
BOPUTE/NbHOM COCTOSIHUM C PEKOMEHAALMAMM M0 JarbHeMLLe-
My NleyeHuto. AHKeTMpoBaHWe nepes BbIMUCKOW: WHTEHCUB-
HOCTb 001 B CNiUHE Ha ypoBHe 2 bannos (BALL) (cTos=nexa).

Mlpn  KOHTPOSBHOM OCMOTPe W  peHTreHorpaduu
uepe3 12 MecsueB nocne onepauuu NOTEpU KOpPeKLu
W NPWU3HAKOB HeCTabUNbHOCTU KOHCTPYKUWM He BbISIBEHO
(puc. 5). Heponoruyeckuii ctatyc 6e3 oTpuuaTesbHON au-
Hamuku. MoxoAKa y naumMeHTa yBepeHHasi, A0NOJHUTENbHON
onopbl He TpebyeTcs, ocaHKa He HapylweHa. KoHTponbHoe
aHKEeTUPOBaHMe: MHTEHCMBHOCTb Donn B cnnHe (BALL) —
0-1 6ann (cTos=nexa), kauectso u3Hu (0DI) — 8%.
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Puc. 3. PentreHorpammsl no3soHo4HKKa 6onbHoro E., 71 rop, no-
cne onepauuu, npaMas (a) u bokosas (b) npoeKLmMu.

Fig. 3. X-ray image of 71 years old patient E.'s spine after the
surgery, (anterior (a) and lateral (b) view.

Puc. 4. KomnbloTepHas ToMorpamMma no3BoHO4HMKA bonbHoro E.,
71 rog, nocne onepaumu, bokosas (a) 1 npamast (b) npoeKuum.

Fig. 4. CT image of 71 years old patient E.’s spine after the surgery,
lateral (a) and anterior (b) view.

Puc. 5. PeHtreHorpamMmbl Mo3BoHOYHMKA bonbHoro E., 72 ropa,
yepes 12 Mec nocrnie onepaumu, npsiMas (a) u 6okosas (b) npoeKumm.
Fig. 5. X-ray image of 72 years old patient E.'s spine 12 months
after the surgery, anterior (g) and lateral (b) view.
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OBCYXAEHWUE

CneunduKa BTOPUYHBIX KMDOTUYECKMX AedopMaumi
TPYLHOrO M MOSICHUYHOTO OTAENO0B MO3BOHOYHMKA onpefe-
NSAeTCA YPOBHEM MOBPEXIEHUA U XapaKTEPOM MEPBUYHOMO
XMpYPrU4ecKoro BMeLUaTenbCTBa. B uacTHocTH, Kak yKa-
3blBalOT MHOTOYMUCIIEHHBIE UCTOYHUKM, OLHOW U3 Haubonee
pacnpocTPaHeHHbIX NPUYMH HECOCTOATENBHOMO TPaHCMEAUKY-
NSAPHOr0 CMOHAMNOCUHTE3A ABNISAETCA HeafleKBaTHas UHCTpY-
MEHTanM3aumus No3BOHOYHMKA: YCTAHOBKA HeAO0CTAaTOYHOro
KO/M4ecTBa BUHTOB, HEMpaBWIbHbIM NOAGOP TMNOpa3MepoB
MMMaHTOB, UCMOMb30BaHWE MOSMAKCUATbHBIX BUHTOB B KO-
poTKocerMeHTapHoi cucteme [6, 7]. [lonoaHUTENbHbIA pUCK
HecTabunbHol GMKcauMM TakKe HecyT HeoboCHOBaHHas
pe3eKumMs A0p3abHbIX OMOPHbIX CTPYKTYp, 0TKa3 oT CTabu-
NN3auMM NEPEXOAHbIX 30H MO3BOHOYHMKA M BEHTPANIbHOMO
onopHoro cnoHamnogesa [8, 91.

lpoBefieHHbIN HaMM aHanW3 MpUYMH GOPMUPOBaHUSA
BTOPMYHOrO Kno3a y MpeACcTaBNEHHOM0 MALMEHTa BbISBUI
HECKONMbKO (aKTopoB, Mpegpacronaralowmx K LaHHOMY
OCNoXHeHW. B nepsylo ouepefb crefyet OTMETUTHL He-
KOPPEKTHYI0 (UKCaLMK0 MepexoHOr0 rpyAonosCcCHUYHOrO
otaena. B yactHocTi, HWXKe YpOBHA TPaBMbl Obina ycTaHOB-
neHa 6asa 3 4 BUHTOB, a BblLLE NepesioMa B 30Hy UKcaLmuu
BKJOYEH TonbKo Th11 No3BoHOK. [laHHas KOMMOHOBKA CO3-
Aana npeanocbiikv ANs BO3HUKHOBEHWSA «pblyara» Mexnay
MHCTPYMEHTMPOBAHHOW YacTbl0 MO3BOHOYHMKA U PUrMOHBIM
TPYAHBIM OTAENIOM C BepLUMHOW Ha ypoBHe Th11 no3BoHKa.
Yeyrybuna cutyaumio LIMpOKas pe3eKums Lop3albHbiX 0CTe-
OJIUraMeHTO3HbIX CTPYKTYp (nsAMMHOGaceTakToMua Th12)
M HeafieKBaTHbIN Mofbop TMNOpa3MepoB MMMNAHTOB (ycTa-
HOBJIEHbI TOHKWE BUHTBI).

Xupypruyeckoe neyeHne BTOPUYHBIX KUGO30B FpyAHOro
1 NOSCHUYHOrO OTAENI0B NpeAcTaBNseT coboM COBOKYMHOCTb
TEXHWYECKMX NpueMoB (Mobunusaums, Koppekuus, dukca-
LMS), HaNpaBJeHHbIX HAa BOCCTAHOB/IEHME HOPMAJIbHOMO Ca-
TUTTanbHOro Npoduns U cTabunmsaumio No3BoHoYHuKa. Ko-
JINYECTBO U MOCNEAO0BaTENbHOCTL 3TanoB MOMYT PasHUTLCA
B 3aBMCMMOCTM OT MOOUNBHOCTM fledopMaLmm W npeanoyTe-
HWI xupypra. B 3ToM CBA3W KNKOYEBLIM MOMEHTOM M1aHWpO-
BaHWA Onepaumii y faHHOW KaTeropun bonmbHbIX NpeacTas-
nsAeTcs onpeneneHue HeobxoaMMocT U obbeMa penusa (A,
P, A/P). B yactHocTH, Y HabntofaeMoro naumeHTa HecMoTpst
Ha fIBHble KIIMHWYECKO-PEHTTEHOIOMMYECKMe NPU3HAKK He-
CTabUNbHOro TPaHCMeAMKYIAPHOro CNOHAMNOCUHTE3a peLle-
HO BO3[lepXaTbCs OT ABYX3TamHoro BMelwatenibcTBa (P/A).
OTKas ot KoppeKum aedopmaummn 6e3 npeaBapuTeNbHOM Ne-
peAHen Mobunu3aLmm bbin NpoAUKToBaH 60bLLOI BEPOSTHO-
CTbI0 HEY0B/IETBOPUTENBHBIX Pe3y/bTaToB, yUUTbIBas BPeMS,
npoLuesiuee ¢ MOMEHTa TPaBMbl, U, COOTBETCTBEHHO, BbICO-
Kui puck GuUbpo3HOro BNOKMPOBaHMS Ha BepLUMHE Kudo3a.
TakoKe, NpUHMMas BO BHUMaHWe MOTEHLMAIbHYI0 CIIOXKHOCTb
BbINONHEHNs 3apHebokoBoro penusa (P/VCR) u Bbicokyio
BEPOSATHOCTb ero HebnaronpusaTHbIX NOCNEACTBUN Y aHHO-
ro 60bHOrO (HUMHWA TPYAHON YPOBEHD, NPEALLECTBYHOLLME
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LUIMPOKas NTAMWUHIKTOMMA W HEBPONOrMYecKUn aeduunr),
BbII0 NPUHATO peLUeHMe HayaTb OnepaLyio C NepeaHen Mo-
bunusytoweit pesekumn (A/VCR) tena Th12 nossoHka (1-i
3Tan). B KayecTBe 0CHOBHOrO BapuaHTa MHCTPYMEHTaN3aLmUK
M03BOHOYHMKA U KOppeKumm fedopMaummn paccMaTpuBanoch
L0p3a/ibHoe BMELLATeNIbCTBO C MEePeMOHTAXEeM TpaHcneau-
KYNAPHOW cucTeMbl (2-1 3Tan). 3TanHOCTb XMPYPruyecKoro
NIeYeHs BTOPUYHBIX KU O30B, KaK YKa3blBaKT MTEpaTypHble
MCTOYHMKY, MaKCUMaNbHO MUCKITOYAeT PUCK HeyL0BeTBOPU-
TebHOM KOPPEKLMW U NONb3YeTCA NpeSnoyTEHNEM Y MHOMUX
cneumanuctos [10]. OgHako B faHHOM ciyyae 6bi1o peLLeHo
rnocne nepegHero penu3a NpeLnpuHATb NpobHyl AMCTpaK-
umio Th11-L1 n B cnyyae afeKBaTHOM peayKumu Kudosa
BbIMOHATL BEHTPabHYI0 CTabunu3aumio rpyLonosCHAYHOrO
0TeNa NO3BOHOYHMKA.

YrnoBneTBopuTeNbHbIE pe3ynbTathl (Bnxaiime 1 oTaa-
JIeHHbIE) MPOBEAEHHOro DOsIbHOMY NepefHEro ofHO3TanHo-
ro BMeLLaTeNIbCTBa NO3BONSAIOT roBOPUTL 06 3D(EKTUBHOCTH
BblbpaHHON XMPYPruYecKom TakTUKK. [o-BMAMMOMY, UCTONb-
30BaHMe AaHHOM METOAMKM OMpaBAaHO B Ciyyasx, KOrga
Hapsgy C HecTabunbHOCTBIO TPaHCMEAUKYNSPHOW CUCTEMBI
MMetoT MecTo 00beKTUBHbIE (aaHHble KT) M KocBeHHbIE Npu-
3HaKM (MocTypanbHbIA 00NeBOM CMHAPOM, HEDOSbLLIOW CPOK
nocne nepBUYHON onepaumu, NpefLIecTBYOLLasn Pe3eKLms
3aHUX CTPYKTYp MO3BOHOYHMKA) OTCYTCTBUS AOP3asbHOro
KOCTHOro 6Ji0Ka Ha BeplwuHe aedopmaumn. Kak ceupetens-
CTBYIOT MepUOAMYECKME U3AaHWSA, B BbILLEMNEPEYNCIEHHBIX
YCNOBMSX BEHTPaNbHbIA UHCTPYMEHTapUIA NOCTIE MOJHOLEH-
HOro MepefHero pesin3a Mo3BoNseT CO34aTb CyLECTBEHHOE
LVCTPAKLUMOHHOE YCUNWE, YCTpaHsioLLee KMGMOTUYECKYHD fe-
dopmaumio [11]. Tlpu 3TOM MOBUNbHBIE 3afHUE CTPYKTYpbI
BMecTe ¢ GUbPO3HOI CNaiiKoi 3aMbIKaloTCA, a HecTabunbHas
A0p3a/nbHasi MeTaIOKOHCTPYKLMA NPUHUMAET MpaBuiibHOe
(McxopHoe) monoxenne. KnoyeBol MaHMNynsauuen, no3so-
NAOLEA WHTPAONepPaLMOHHO YTOYHUTL AANbHENLLYI0 TaK-
TUKY, fiBnseTca npobHas aucTpakums. HeaddeKTMBHOCTL
LaHHON Npoueaypbl OMKTYeT HeobXxoAMMOCTb BbIMOTHEHUS
3aIHEr0 PEBM3MOHHOTO BMELLATENbCTBA C MEPEMOHTAXEM
TpaHCNeAUKYNAPHON cuCTEMbI. TaKKe ClefyeT yuYuTbIBaTh,
YTO TEXHUYECKME BO3MOMHOCTW BEHTPANbHOTO UHCTPYMEH-
Tapus OrpaHWYeHbl UCKIHYMTENBHO AUCTPAKLUMEN, NOITOMY
UCMONb30BaHMe ero B Clyyasx, Tpebylolmx TpaHchaumum
M03BOHKOB (Mtobble BapuaHTbl CMELLEHNS) YpeBaTo HeyaoB-
NeTBOpUTENbHBIMA pe3ynbTatamu. KpoMe Toro, oTKasaTbes
OT MepefHen KOppeKuuu LenecoobpasHo npu ManeieM
PUCKE MHTEPMO3WULMM B MO3BOHOYHLIA KaHan [0p3alibHbIX
CTPYKTYp MO3BOHOYHMKA MM KOMMOHEHTOB HecTabusibHOV
METaJIIOKOHCTPYKLMM.

3AKJIKYEHUE

U,U,HOBTGI'IHYIO BEHTPaJIbHYH0 KOPPEeKLMIO HeJlb3A Ha3BaTb
YHUBEpCasibHbIM cnocobom XUPYPruyecKoro neyeHna BTopuy-
HbIX FPyA0N0ACHUYHbIX KM(I)OBOB. OnHako KaTEFOpMHHbIﬁ oT-
Ka3 0T UCNoJ1b30BaHUA nepenHero MHCTpyMeHTapua npu 3TON
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naTonioruM HeobocHoBaH. [laHHas METOAMKa, BbINOSIHEHHAs
Mo 0OBEKTMBHLIM MOKa3aHWsAM, MO3BONAET BOCCTAHOBUTb
HOPMaJsibHY0 0Cb MO3BOHOYHOIO CTON0a, OCYLLECTBUTL MpS-
MYI0 JEKOMNPeCccuio KaHana M HafeXHo cTabunmanpoBaTb
MoBpeXAeHHbIN 0TAEeN N03BOHOYHMKA. Onepaums, NpoBeaeH-
Has U3 O[IHOr0 BEHTPA/IbHOro AOCTYNa, AaeT BO3MOMHOCTb
YMEHbLUUTb TPABMaTUYHOCTb BMELLATENbCTBA U TEM CaMbIM
COKPaTUTb NPOJOIKUTENBHOCTb BOCCTAHOBUTESIbHOIO Mepu-
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3nuaeMuonorus nepesioMoB NPOKCMMaJIbHOIO OTAENA
6eapeHHOM KocTH Yy My, cTapwe 50 nert:
YyTo M3MeHunocob 3a nocnepHue 30 ner?
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AHHOTALUNA

AHanu3 paboT, MOCBALLEHHBIX BOMPOCaM 3MWUAEMWOSIOTMM MEpPeNoMOB MPOKCMMANbHOMO oTaena OefpeHHOM KocTu
(MMOBK), nonTBepaaeT aKTyanbHOCTb 3TUX UCCNEA0BaHMIA, YTO CBA3AHO KaK C AeMOrpapuyeckuM CTapeHueM Monynsaumm,
TaK U C YBEJIMYEHWEM YMCNA CNlyYyaeB OCTEONopo3a M NepesioMoB, BO3HMKAIOLIMX Ha 3TOM ¢oHe. B 0b3ope npeacTaBneHbl
AaHHble 0 rocnuTanu3aumn naumentoB c [MOBK B Poccumn n ctpaHax CoppyxectBa HesaBucuMblx ocypapcts. [okasaHo,
yTo «BbIbOpOYHas» rocnutanusaums naumeHTos c MNMOBK He no3BonseT nonyunTb 06BEKTUBHBIE AaHHbIE 06 MX pacmpocTpa-
HEHHOCTH, B TO BPEMSA KaK 3TU CBEAEHUS ABNSAIOTCA BAXHOW COCTABMAIOLLEN MIAHUPOBaHWUA U OpraHM3aLuy MeaMLMHCKOI
MOMOLLM, B TOM YKCIE W Ha 3Tamne OKa3aHWs NpodunbHOM TPaBMaTosIoro-opToneAu4eckon noMoLLu. YTo KacaeTcs neyeHus,
10 B Poccum u ctpaHax CoapyectBa He3aBucUMbIX [0CyAapcTB OTMEYEH HU3KUIA YPOBEHb XMPYPrMYECKOro U BbICOKUA —
KOHCEPBATUBHOIO JIeYEHMs C UCMOJIb30BaHUEM YCTapeBLUMX METOAMK. TaKoi MOAX0d CHUXKAeT BO3MOXKHOCTb BO3BPaLLEeHUs
noytn 70% MauMeHTOB K TOMY KauecTBY JKM3HW, KOTOPOE OHM UMENM [0 nepesioMa. B To e BpeMs MOHWUTOpUpOBaHWE Cu-
Tyauum MOXKET CTaTb MepPBbIM LIAroM K NMPOBEAEHMI0 B OTAENIbHOW CTpaHe WM OMPeAenéHHOM PervoHe OpraHU3aLMOHHBIX
MEpPOMPUATUIA MO YYYLIEHWIO BLISB/IAEMOCTH NEPENIOMOB U MX JIEYEHUS.
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Epidemiology of fractures of the proximal femur
in people older than 50 years: what has changed
in the last 30 years?
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Irina A. Solomyannik?

Tver' State Medical University, Tver’, Russia;
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ABSTRACT

The analysis of works devoted to the issues of the epidemiology of fractures of the proximal femur confirms the relevance
of these studies, which is associated with both the aging of the population and the increase in cases of osteoporosis and the
number of fractures against this background. The review presents data on the hospitalization of patients in Russia and the CIS
countries with PPBP. It is shown that «selective» hospitalization of patients with PPBP does not allow obtaining objective data
on their prevalence, while this information is an important component of planning and organizing medical care, including at the
stage of providing specialized trauma and orthopedic care. As for treatment, in Russia and the countries there is a low level of
surgical and high — conservative treatment using outdated techniques. This approach reduces the possibility of almost 70%
of patients returning to the quality of life they had before the fracture. At the same time, monitoring the situation can be the
first step in organizing organizational measures in a particular country or region to improve the detection of fractures and their
treatment.

Keywords: osteoporosis; proximal femur fractures; review.
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OB30PHI

BBEJEHUE

lepenoMbl NMpoOKcMManbHOro oTaena beapeHHOM KocTu
(NMMOBK) y nuu, cTaplumx BO3pacTHbIX Fpynn yalle BCero
BO3HMKAT Ha (oHe ocTeoriopo3a — 3aboneBaHus, WK-
POKO pacnpoCTPaHEHHOrO B MOMy/ALMM, YacToTa pa3BUTUS
KOTOpOro ¢ Bo3pacToM yBenuumBaetcs [1-4]. B oTnmume
OT MOCTTPaBMaTUYeCKUX, NepesioMbl Ha GOHe 0CTEeonopo3a
OTHOCATCA K NaToNorMyeckuM nepenomam (no MexkayHapoa-
HOW Knaccudmkaumm 6onesHen 10-ro nepecMotpa) M npo-
UCXOLAT NPU HE3HAUUTENbHBIX TPaBMax: NafleHu C BbICOTHI
cobcTBeHHoOro pocTa nmbo Boobuie 6e3 BMaMMoOro TpaBMa-
TUYECKOro BMeLLaTeNbcTBa. 110 HEKOTOpbIM AaHHBIM, Hauu-
Has ¢ Bo3pacTa 50 neT, KaXAas TPeTbsl KEHLLUMHA U KaxabliA
MATBIA MyX4MHA B TEYEHWE OCTABLLENCS U3HU MepeHecyT
X075 6bl OAMH NEepesioM, acCOLMMPOBaHHbIN C 0CTEONOPO30M
[5]. ¥ xeHwwH puck MNMNOBK npeBbilwaet cyMMapHbIA puck
«KEHCKMX» OHKONIornyeckux 3abonesaHuit — paka Monou-
HOM Kene3bl, IMYHUKOB W MaTKU. Y MYXUMH PUCK nepeno-
Ma MpeBbILIAET TaKOBOW paKa NpeAcTaTenibHoM enesbl [6].
Mo AaHHbIM feMorpaduyecKoro nporHo3a, k 2050 roay Ko-
nnyectso NMOBK gocturHet 4,5 MnH cnyyaes exerogHo [7].
YBennueHne NpoJomKUTENIBHOCTM KM3HU HAceNeHNs U 40NN
MOXWIbIX JI0AEN, N0 0XkmnaaHuaM Poccrata, Takke byper co-
MPOBOXKLATLCSA PocToM yucna peructpupyemsix MMOBK [3].

lepenoMbl 3TOM NOKanM3aumUn CyLIECTBEHHO YXYALLalT
KauecTBO XM3HM, NoBbILWaOT netansHocTb [1]. KpoMe Toro,
XapaKTepHble A1 0CTE0Nop03a CHUMEHWE MPOYHOCTHBIX
CBOMCTB KOCTU U €€ KauyeCTBEHHbIX XapaKTEPUCTUK CO3AatoT
TPYLHOCTU )1 KOHCONMAALMM, YBENUYMBAIOT PUCK PasBUTUS
acenTM4ecKoii HecTabubHOCTM U NOXKHbIX CycTaBoB [8].

B cBA3n ¢ yBenMueHMeM YacToTbl 0CTEONOpo3a B nony-
nauum [9] anmpemmnonorus MNMNOBK npepcTasnsetcs BaxHow
COCTaBASAIOLLEN MIAHUPOBAHUSA M OPraHW3aLmMn MeAULIMHCKON
MOMOLLM, B TOM YMC/E W Ha 3Tane OKasaHus NpoQuiIbHON
TPaBMaTo/10ro-0pTONeANYECKON MOMOLLM, BKITOYas MHALMA-
LMK JIeYeHs 0CTEONopo3a YXKe Moc/e CNyyuBLLErocs naro-
NOTUYECKOT0 Mepenoma, YTo BAIMSIET He TOJbKO Ha KavyecTBo
JIeYeHms, Ho U Ha NPodMIaKTMKY NOBTOPHbIX nepenomos [10].
MoHMTOpUpOBaHMe CUTyaLWW B OTLENBHON CTPaHE UKW onpe-
LENEHHOM pEerMoHe LOCTUraeTCsl NPOBEAEHUEM MOBTOPHbIX
3MNMAEMNONIOrMYECKUX UCCTeLOBaHMI.

YACTOTA MEPEJ/IOMOB
MPOKCUMAJIbHOIO OTAE/IA BEAIPA
B PA3HbIX CTPAHAX

MonbiTka nonyuutb AaHHble o Konuuectse [IMOBK
B Poccum npepnpuHuManack HeckonbKo pas. lepBoe MHo-
rOLEHTPOBOE MCCrefoBaHue 3NUOEMUONOrUU OCHOBHbIX
nepeniomoB, Bktoyas u MMOBK, nposeaeHo B 1998 roay.
WccnepoBaHe MHMLMMPOBAHO LIEHTPOM 0CTEOMOpO3a
(pykoBoautens — npod. JI.W. beHeBoneHckan) NHCTUTY-
Ta peBMaTosiorMm 1 NpoBoAUNock B 12 ropoaax pasnnyHbix
pervoHoB Poccun Bpauamu-peBMaToioramMu 1 TepaneBTamu.
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OuenuBanu yactoty MMMOBK cpean ropoackoro HaceneHus
B Bo3pacTe 50 neT 1 cTapLue 3a nepuog, 1992-1997 rr. Pabo-
Ty BBIMOJHAMM C UCMONIb30BaHWEM YHUDNLMPOBAHHBIX METO-
A0B coopa u 0bpabotku nHPopmMaumm [11]. HecKonbko nosxe
Mo TOM e cxeMe BblAW NonyyeHbl AaHHble eLwé no 4 ropo-
AaMm [12]. 06was uucneHHocTb obcnefoBaHHOro Hacene-
Hus B Bo3pacte 50 net v cTapwe B 16 ropogax cocraBuna
1749 274 yenoBek (664 629 MyxunH n 1 084 645 eHLMH).
lNokasaHo, 4To YacToTa nepenoMoB beapa 3a U3yvaeMblii ne-
pvog, B cpefiHeM B ropofax coctasuna 100,9 Ha 100 Tbic. ye-
noBek (77,0 cpeayn MyumH 1 115,5 cpeam eHwwwH) [12—-14].
Ha ocHoBaHWW pesynbTaToB 3TWX 3Ke 3MMULEMMONIOrUYECKMX
uccneposanun [13, 14] 6bina paccunTaHa exerogHas yacrota
MMNOBK y nuy, 50 net u cTapiue B LeoM no Poccuu: oHa oKa-
3anacb pasHa 105,9 Ha 100 Tbic. HaceneHus (78,8 y MyXumnH
1 122,5 y XEHLLMH).

Crnepytolee anuaeMMoNornyeckoe UccnefoBaHue npo-
Benm B TBepu (MoHoropog). CpasHmBanm yactoty MMOBK
3a BpeMeHHble nepuogbl 1994-1996 n 2000-2004 rr.
C BKJIOYEHWEM B UCCNef0BaHWe Ny B Bo3pacte oT 40 net
U cTapwe. MccnepoBaHue NpoBOAMAM PETPOCMEKTUBHO,
W B aHanu3 BOLUM He TOJIbKO BCE Cily4au FoCruTanm3aLmuu
Mo NoBoZy NepesioMoB 3TOM JIOKaNM3aLum B TpaBMaTosoru-
YecKue CTaLMoHapbl ropoAa, Ho W obpalleHns B TpaBMMyH-
KTbl, BbI30BbI 6pura, ckopon nomoLuu. TakKe ocyllecTens-
JIN MOMCK He3aperucTpupoBaHHbIX CiyyaeB no obpallequio
K BpadyaM nepsuyHoro 3BeHa. Bcero MMOBK 6binn 3admk-
cupoBaHbl y 2082 uenoBek, U3 HuXx 616 (29,59%) — myx-
unHbl, 1466 (70,41%) — IKeHLWMHbI. 3aperncTpupoBaHo
€XErofjHoe CTaTUCTUYECKW 3HAYMMOE YBENIMYEHWe YuCha
nepenoMoB, MPUYEM POCT 3TOr0 MoKasaTens Obin cBA3aH
He TONbKO C JieMorpadnyeckuMn cBuramMi B CTOPOHY Mo-
CTapeHWs MOMyNALMK, HO U C YBENIMYEHMEM YMC/A HU3KO3-
HepreTU4ecKux nepesoMoB B boniee MoOAbIX BO3PACTHbIX
rpynnax. BnepBeble B 4aHHbIX 0TEYECTBEHHOO UCCIEA0BaHUS
0TMEYEHO «OMOJIOXEHNE» HU3KO3HEPTeTUYECKMX NepesioMoB
Y JEHLUMH, W Ha 0BCYX[eHMe BbIHECEH BOMPOC O LieNecoo-
Bpa3HOCTM OpraHW3aLMu CKPUHUHIOBBIX 0BCNe0BaHUA JNL,
Bo3pacTHoi rpynnbl 30—40 neT ¢ Lenbio paHHen AMarHoCTUKKM
1 NeyeHns octeonopo3sa [15].

B 2008-2009 rr. anuaemuonoruyeckoe uccnepoBaHue
nposoaunu B 2 roponax Poccum: fApocnasne u MNepBoypans-
cKe. B 3ToT nepuog B cTpaHe, Kak 1 paHee, coxpaHsnacb
MpaKTuKa «BbIOOPOYHOM» rOCMMTANM3aLMW U TAKOrO JKe OKa-
3aHus OMepaTMBHOIO NOCOBMSA: 3HaUMTENbHAS YacTb NaLMeH-
TOB MPEK/IOHHOTO BO3pacTa U C «OYKeTOM» COMYTCTBYIOLLMX
3aboneBaHuii C NOLO3PEHNEM Ha NEPESIOM 0CTaBaNuCh JOMa
13-33 0TKa3a B roCnMTanM3aLmm Ha 3Tane CKOpoi MeAULIMH-
CKOM MOMOLLM UAM NPUEMHOTO OTAeneHns cTaumoHapa [16].
LienecoobpasHocTb npoBefeHms UccnefoBaHus 060CHOBbIBa-
eTCs TeM, 4TO M3-3a HU3KOW FOCMUTANM3aLMn 3HauMTeNbHas
yacTb NepesioMOB MO-NPEXHEMY He NonafaeT B CTaTUCTU-
yeckue oT4éThbl. B r. fipocnasne Ha NpOTSKEHUW MHOMUX NeT
YXe CyllecTBOBa/na OT/IMYHAA OT ApYrux ropofoB cucTeMa
OKasaHua MeauUMHCKoW noMoluy nauueHtam c MMOBK: sce
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/LA C NOAO03PEHNEM Ha TaKOi NepenioM BHE 3aBUCMMOCTH
0T BO3PACTa M TAKECTWN COMaTUYECKOro COCTOSHUS [LOCTaBNs-
JMcb B BONBHMLY CKOPOW MeaMuMHCKON nomoluy. Mpu noa-
TBEPXAEHWM AMarHo3a nalveHTa rocnuTann3vpoBani B 04HO
13 TPaBMaTo/OTMYECKUX OTAENEHMIA, NOCIIE YEro B OTCYTCTBUM
abcomoTHBIX NPOTUBOMOKA3aHUi W NpU HaJM4MK COrnacus
naumMeHTa u/unu ero poacTBEHHUKOB €My BbIMOSHAIM One-
paTuBHoe nedeHue [16]. 3TOT Noaxon, NO MHEHMIO aBTOPOB,
Mo3BOJIAET NONy4MTb peanbHble faHHble 0 yacToTe [1MOBK
Mpu peTpoCreKTUBHOM aHanu3e. OAHOBpPEMEHHO B ApYroM
ropoge (lepBoypanbcke), rae fo Hayana uccneoBaHus cy-
LLLecTBOBaNa TaKas e, KaK W B BCeli CTpaHe, «BbIbopoYHas»
rocnutanusaums, 6bi10 MHULMMPOBAHO NPOCMEKTMBHOE WUC-
cneposaHue yactothbl [MOBK. Ero ocobeHHocTb 3akouanach
B TOM, YTO KpPOMe Y4€Ta BCeX roCMMUTann3nUpoBaHHbIX Cyya-
€B, B HEr0 BKJIYanM U ciydaum, nopo3putenbHble Ha MMOBK,
Ha OCHOBAHWM U3BELLEHMS, 3aMO0JIHAEMOr0 BpayaMm nepeuy-
Horo 3BeHa. [1p1 oTCYTCTBUM BO3MOXKHOCTM PeHTreHoNornye-
CKOro NMOATBEPXKAEHNS AMarHo3a nepenoma (ecnm naumeHTa
C NepesioMoM He [0CTaB/IANIN B MEAULIMHCKUE YUpeXaeHNs)
AMarHo3 JomKeH Obin NOATBEpAUTb TPABMATONON MPU KIK-
HWYEeCKOM ocMoTpe. [Ins ocyLLecTBNEHUS 3TON CUCTEMBI YYE-
Ta [0 Hauyana WUCCNefoBaHuA ObiNo M3AaHO pacnopsKeHue
YnpaBneHus 31paBoOXpaHeHUs ropofa, NpefnuchiBaioLLee
0bs3aTenbHOe WUCMOJHEHWe BbILLENEPeYMCIIeHHbIX TpeboBa-
HWW. 3a NepUOL, UCCNel0BaHNA B 2 rOpOAax 3aperncTpuposa-
Ho 6012 nepenomoB. B cpeaHem yactota [MOBK coctauna
y XeHWwuH 279, y MyxumH — 176 Ha 100 Tbic. HaceneHus.
31 faHHble OKA3anuCh BbiLLe B CPaBHEHUM C pe3ysbTaTaMi
npesblayLLEero pOCCUACKOr0 UCCeA0BAHNUM, YTO, MO MHEHMIO
aBTOPOB, ObINI0, C OJJHOM CTOPOHBI, CefCTBMEM bonee TLua-
TenbHOro cbopa MHpopMaLnK, ¢ [pYroil — yBelU4eHNeM
uucna nepenoMoB B CBA3W C LeMorpaduyeckuM CTapeHneM
nonynsAumm.

Kak 1 B npeabloylumx 2 anuMaeMMONOTMYecKUX uccne-
LOBaHusX, B uccnepoBaHum [lepBoypanbck—fApocnasnb
oTMeyvanocb yBenuuyenue yactoTbl [MOBK ¢ Bo3pactom
W X NPEBANMPOBAHME Y KEHLLMH: COOTHOLLEHWE COCTABUIIO
1:1,5 [11, 12]. ABTopamu uccnepoBaHua bbina paccuuta-
Ha MPWXU3HEHHas BEPOATHOCTb NepesioMa Lieiku beppa
y nuy, B Bo3pacte 50 net (4% y MyX4nH U 7% Yy JKEHLLUMH)
W yBenM4YeHue uucna cepbesHbix mepenomos K 2035 rogy
(c 590 Tbic. B 2010 po 730 Thic. k 2035 rogy) [17]. Takxke
0TMEYEHO, YTO, HE3aBMCMMO OT ropoAa, Y MyX4uH (Mo cpas-
HEHWIO C KeHLiMHamu) B Bo3pacTe 50—64 neT nepenoMsl
3TOM JIOKanM3aLuum BCTpeyanmuch B 2 pasa yalle; B Bo3pacTe
0T 65 80 74 net yacToTa NepesioMOB Y MYXUMH U KEHLLMUH
He pasnnyanach, a nocnie 75 feT 3KCMOHeHLManbHO Bo3pac-
Tana y XeHWMH 1 bonee MeANEHHO — Y MYKUMH; BO BCEX
nociefylowWwmx rpynnax y XeHWuH 3T0T nokasatenb 6bin
B 2 pa3a Bbiwe [16].

WccnepoBaHve noaTBEpAMIIO U CYLLECTBOBaHME B CTpa-
He «BbIDOPOYHOM» rocnuTanusaumu: B epBoypanbcke 27%
MMOBK oka3anucb He 3aperncTpupoBaHHbLIMK B FrOCMMTab-
Hov 6a3e, B TO BpeMs KaK B fpocnaene Takux ciyyaeB bbio
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TonbKo 1,8%. OpHako Takoii bonbLLoi pa3bpoc HeyUTEHHbIX
C/ly4aeB HAaBOAMT Ha MbIC/b 0 BO3MOXHOMW MUNepAUarHoCTUKe
MMNOBK Bpayamn nepeuyHOro 3BeHa r. llepBoypasnbeKa.

B nccneposanum A.B. [ipeanb u coasT. [18], npoBe-
AEHHoM B MockoBcKom 0671., yactoty [MOBK Bnepsbie oue-
HWUBANM Ha CMELIaHHOM nonynAauMmM (ropoACKOoe U CeNbCKoe
HaceneHue). [laHHble 0 MepesioMax NoslyyeHbl Npy aHanu3e
apxuBa MeMLMHCKOMN LOKyMeHTauuu LieHTpanbHoi panoH-
Hoi 6onbHULbI . KonoMHbI, 0bcnyKuBaloLLeli BCE Hacene-
Hue KonoMeHcKoro paiioHa, Ha 6a3e KOTOpPOM MMeloTCA TpaB-
MaToJIOrMYEeCKUI NYHKT, TPaBMaToNIOrMyeckoe U NpUEMHoe
oTaeneHue. AHanM3upoBanu MeLULMHCKYI0 LOKYMEHTaLMIo
Bcex naumeHToB c [MOBK B Bo3pacte 50 net v cTapLue 3a ne-
puoabl 1998-2002 n 2009-2013 rr. OgHoi 13 3apay uccne-
[0BaHuA ctano cpaBHeHue Yactotbl [MOBK B 2 BpeMeHHbIX
uHTepBanax. 3a nepuog 1998-2002 rr. 3apernctpupoBaHo
527 nepenoMoB (142 y MyxumnH 1 385 y eHwwmH), B 2009-
2013 rr. — 630 nepenomoB (227 y Myx4mnH 1 403 y XeHLLMH).
Mpu nepecyéTe Ha 100 Tbic. HaceneHMs YacToTa NepenomoB
Y MyX4uH cHuaunacsb ¢ 248,2 8 2009 o 123,0 8 2013 roay.
Mpu 3TOM cpepHAs yacToTa NepenoMa NPOKCMMAabHOro 0T-
Jena begpa y MyXuuH BO BpeMeHHOM uHTepBane 2009-
2013 rr. coctaBuna 170,8/100 ThiC. ¥ UMena YETKYIO TEH-
JEHLMI0 K poCTy B CpaBHeHum ¢ yacTotoid B 1998-2002 rr.,
oka3asLuencs pasHoii 120,6/100 Teic. Cpeu XeHCKoOro Ha-
cenenus pesynbratbl yactotel MMOBK okasanuck conocra-
BUMbIMU C AaHHBIMK, NOJTYYEHHBIMM MPY NEPBOM 3NULEMU-
0/I0rMYECKOM MCCNef0BaHNK, NPoBefEHHOM B 16 ropogax
Poccun. Y Myxckoro Hacenenus yactota [MOBK B uccne-
LYeMOM palioHe Hax0AMnachb Ha YpoBHE FOpPOAOB C NpoMe-
JKYTOYHBIMM NOKa3aTeNsIMM YacToThl nepenomMoB — Xaba-
poBcK, EkaTepuHOypr — 0TMeYeHHbIX NpU UCCIeA0BaHNM,
BbIMOSIHEHHOM MOJ, 3rMA0M LiEHTpa 0CTE0NOP03a UHCTUTYTa
pesmatonorum B 1998 rogy. B To e BpeMs cpeaHss yacTo-
1a MMMNOBK y »eHwmH 3a nepuog 2009-2013 rr. okasanacb
HECKOJTbKO HUXE, YeM B paHee OLeHUBAEMblii BPEMEHHOI
uHtepean 1998-2002 rr., u cocTaBuna COOTBETCTBEHHO
184,5 npotme 201,1 Ha 100 Tbic. Hacenenms [19]. HekoTo-
poe cHuxeHue YacTtoTbl MMNMOBK B 2002 roay Kak y MyXu4uH,
TaK M Y KEHLLMH aBTOPbI CKNIOHHbI CYMTaTb CNEACTBUEM Ha-
Yana BHeJpeHUs Mep NPOQUNAKTUKM U NIeYeHUs 0CTeoNopo-
3a B MockoBckoii 06n. 0gHaKo 370 yTBEPIKAEHWE KaeTcs
HaM CMOPHbIM, MOCKOJbKY Nepuog, NpoBeAEHUS KaMNaHu
Mo NleYeHWo 0cTeonopo3a bbii 0YeHb HEMPOAOMKMUTENb-
HbIM, OHa MpepLecTBOBafa 0TMEYEHHOMY HaMu 3 deKTy
CHW)KEHMS YacToTbl NepenoMoB, U NpU 3TOM OTCYTCTBOBAU
00BEKTUBHBIE [J0Ka3aTeNbCcTBa NPOBeAEHUS NPOodUNaKTH-
YeCKOro IeYeHUs 0CTEONOopo3a Ha NOMYASALMM, BKIKYEHHOM
B 3NMAEMUO0rMYECKOE UCCefoBaHMe. Mbl He UCKITIOYaEM,
YTO OTMEYEHHOE CHUXEHWE YaCTOTbl HU3KO3IHEPreTUYEeCKMX
nepenoMoB Morfio bbiTb 06ycnoBNeHO CyLLecTBYIOLLEN Mo-
BCEMECTHO B CTpaHe, KpoMe flpocnaBns, «BblOOPOYHOW»
rocnuTanusaumen.

JINnoemMuoNornieckoe UcCnefoBaHWe, OCHOBaHHOE
TONbKO Ha rocnuTanbHblx cnydasx [MOBK, BbinonHeHo




OB30PHI

B CaHkT-lletepbypre Ha 6a3e 3 MHoronpodmnbHbIX 1000-KoeuHbIX
6onbHML,. 3a aHanM3upyeMblin nepuog, noctynuno 1412 naum-
eHToB. OTMeyeHo npeobnasfanme xeHwwH (71,7% vs 28,3%).
MopaBnstioLlee BOMBIUMHCTBO MALMEHTOB OKa3aiuChb B BO3-
pacTHbIx rpynnax crapie 70 net: 70 u 6onee net — 70,6%,
60-69 netr — 12%, 50-59 net — 10,8% [20]. Llenbto uc-
CnefoBaHmus Obi He TONIBKO PacyeT NOTPeBHOCTH B IKCTPEH-
HOM OMepaTUBHOM JIeYEHWUM NEpPesoMOB 3TOW NIOKanM3aLmumu
ans r. Caukr-letepbypra (4098 onepauuii, unn 1 onepaums
Ha 1000 B3pocnoro HaceneHms), HO M aHanM3 METOAOB Je-
yeHus naumeHToB c [MOBK. ABTOpblI OTMETWAM OTCYTCTBYME
CTaHJapTM3MPOBaHHOr0 MOAX0AA K JIeYEHMI0 MepesioMoB
LaHHOW JIOKanM3auMu W 3HauuTeslbHble Pa3nuuns Mare-
PUaNbHO-TEXHUYECKUX W KapOBbIX BO3MOMHOCTEN JaMe
B ycnoBusx ofHoro ropoga. lMocnepHue obctosTenscTBa
ABASINCH, N0 MHEHWUIO ABTOPOB, MPUYMHON COXPAHEHNS «Bbl-
BopoyHOro» MpUHLMNG OKa3aHUS XMPYPrUYecKoW MOMOLLY
npuv nepenoMax nogobHoi NoKanm3auum.

Eweé bonee ckyaoHble paHHble o vactote MNOBK npeg-
cTaBneHbl B cTpaHax Coapyxectsa HesaBucumbix [ocyaapcts
(CHI). Tak, B 2015 romy Obinn ony6nuKoBaHbI pe3ynbTaThl
0 yacToTe nepenomoB Leiku beppa B Pecnybnuke bena-
pycb [21]. AHanM3 YacToTbl NEPeNIOMOB 3a 2-NEeTHUI Nepuos,
(c 01.01.2011 no 31.12.2012 rr.) npoBoguncs B r. Mo3bipb,
roe 6bino 3apeructpuposaHo 117 cnyyaeB nepenoma LWenHKKU
benpa, u3 Hux 83 (70,9%) naumeHTOB NeUMNIUCh CTaLMOHap-
Ho. Ha amMbynaTopHOM neyeHnn Haxoguuch bonbHble bonee
CTapLUero Bo3pacrta, B CpefHeM 370 bbinn nuua B Bo3pacTe
82,3+9,8 vs 71,8+11,3 ropa (p <0,001). Yucno nepenomos
MPOKCUManbHOro OTAeNa 6espa y MeHLWMH cocTasuno 76,
Y MyxuuH — 41 (cooTHowenme 1,9/1). ABTOpbl OTMETUNM
yBESINYEHWE YacTOTbl BO3HUKHOBEHMSA NepesioMa Lenku be-
Apa c Bo3pacta 60 net. Yacrota MMOBK y MyxunH Monoxe
70 net Bbina BbILLE, YEM Y XEHLLMH, HO Cpeam L, cTapLe 70
yacToTa nepesioMoB 3TOM JIOKaNM3aLMK Y eHLUMH OKasanach
Ha 60% BbILLE, YEM Y MYKUKH.

B mpyrom nccnepoBanuu, yxe B YkpauHe [22, 23], Tak-
e 0TMEYEHO YBENMYEHWE YacTOTbl NepenioMa C BO3PacToM,
HO Y MYXXUYMH NepenoMbl BCTPEYanmMch yatle, fo 65 neT, Ha-
unHas ¢ 70 neT — yalle Y XEHLUMH, NPUYEM C BO3pacTa
80-85 net yacrora [MMOBK y »eHLUMH B 3TOM UcCneA0BaHUM
npeBblLLaa MoKasaTenm y My4uH noytv B 2 pasa. Ha ocHo-
BE CTaHAApPTM3MPOBAHHOW BO3PACTHOW €XEerofHOM YacToThl
MMOBK y MyX4MH M XeHLLMH B LIeSIOM cTpaHa bbina oTHece-
Ha K CTpaHaM C YMepeHHbIM PUCKOM pa3BUTKS 0CTEOMOpPO3a
W ero oC/oXHeHwi [22, 23].

WccneposaHue, BbinonHeHHoe B Kasaxctawe (2015-
2017 rr.), TaKXKe NpOLEMOHCTPUPOBANO DOMbLUYID YacToTy
MMOBK y »eHwwH, xoTa o 70 net, Kak u B co0BLUEHNAX
W3 OpYrux CTpaH, NepenioMbl 3TOM JIOKanM3auun yalle Ha-
bnopanu y MyxunH [24]. B Bo3pacre cTaplue 70 net cooT-
HOLLIEHWE MYUMH W JKeHLWmMH cocTaBuno 3:1. OcobeHHOCTbIO
3TOr0 MCCNEAO0BaHUsA CTano TO, YTO DOMbLIMHCTBO BbISB-
NenHbix cnyyaes MMNOBK nonyunnn KoHcepBaTUBHOE neve-
HWe, UK e NeyeHWe BOOOLLE HE MPOBOAMNIOCH, U TOJbKO
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He3HauWTeNbHasA YacTb MaLMEHTOB OblIM NPOONEPUPOBaHI
(200, 82 v 66 cnyyaeB COOTBETCTBEHHO) [24].

AnanornyHas kapTvHa oTMeuyeHa u B Mongose, rae pe-
TPOCMEKTMBHOE UCCnefoBaHue B 2 pernoHax, npoBefeHHoe
3a nepuog 2011-2012 rr., no3sonuno yctaHoButb 137 nepe-
NOMOB LUeViKy 6eapeHHOi KOCTU Y MyXUMH 1 203 — y XKeH-
LWMH (COOTHOLLIEHME XEHLLUMH / MYXUYNH OKa3anocb PaBHbIM
1:1,5). KaK 1 B apyrux uccneposanmsix, B Bospacte o 70 net
nepesoMbl Yalle BeTpedanuch y MyxumH (1:0,8), B cTaplumx
BO3PacTHbIX rpynnax — Yy XeHwuH (3,3:1). U3 340 cnyyaes
yctaHoBneHHbIx MMOBK 6binn rocnutanusmpoBaHbl 334 na-
umenTa [25]. Cronb BbICOKas yacToTa rocnuTanu3auui Laet
OCHOBaHUe NpeLNnoN0XUTb, YTO UCCNeoBaHue Obino «Bblbo-
POYHBIM», C BKJIOYEHWUEM [NIaBHbIM 00pPa3oM rocnuTabHbIX
cnyyaeB. OcHOBaHMEM [Nsi TAaKOrO NMPeAMnoNoXeHUs CTana
unMTMpyemasn pabota [4], B KOTOpOW 0TMeueHo, YTo B Mon-
[0BE TOJIbKO 4 KJIMHUKM MMEKT OpTOnes0B-TPaBMaTosIoroB,
obnaparowmx KBanuduKaumed A BbINOAHEHUS onepaLmuu
3HA0MPOTE3UPOBaHMSA. 3TO YTOUHEHUE CTABUT MO COMHEHWE
BO3MOXHOCTb OKa3aHWUs afleKBaTHOW XMPYPruYecKon nomo-
wm BceM nauuentam c [MOBK B cTpaHe B LenioM.

Csenenus o MMOBK B ApMeHun nonyyeHsl B 2 HeOAHO-
3HaYHbIX UCCefoBaHuaX. B 1 U3 HUX aHanuavpoBanm cny-
Yau perucTpauuu nepenoMa npy NOCTyNieHUM B CTaLMOHap
(PeTPoCNEKTUBHBIA aHanu3 MeaMUMHCKON [LOKYMeHTauuu
3a2011-2012 rr.), B LpyroM aHanu3 NpoBOAWIIM MO JOKYMEH-
Tauwmm obpalleHus 3a MepBUYHON NOMOLLbHO (MPOCNEKTHUBHOE
uccnepoBanme 3a 2013 roa). CornacHo NonyyYeHHbIM AaH-
HbIM UccnefoBanus, nposeaéHHoro B 2011-2012 rr., yactota
nepenomoB Lueinku beapa y nuy B Bo3pacte 50 neT u cTapLue
coctaBuna 134/100 Tbic. y xeHWMH 1 73/100 ThiC. Y MyKUMH
(cooTHoLLEeHMe eHWMH / MyxunH 1,8). B 2013 rogy yactoTa
MNOBK Bbipocna u coctauna 201/100 Thic. ANS MeEHLLMH
1 136/100 Thic. S MYXUYWUH (COOTHOLLIEHWE JKEHLLMH / MYyXK-
umH 1,9) [26].

BbisiBneHHble pasnunums B yactote MMOBK no paHHbIM
rocnuTasnbHol perucTpauum 1 LOKYMeHTaM NepBUYHON Me-
[VKO-CaHWUTapHOM NOMOLLM aBTOPbI CBA3bIBAIOT C 60M1bLIUM
YMCIIOM CyYaEeB, MPX KOTOPBIX MALMEHTbI He OblK rocnu-
Tanu3npoBaHbl U ocTanuch HeyuTéHHbIMM B 2013 rogy. [lons
nponyLueHHbIx nepenoMos B 2011-2012 rr., no MHeHuio aB-
TOpOB, COCTaBASET 44%, 1 Ha 3TOM OCHOBaAHUM BbICKa3bIBaeT-
cs MpeAnosoxeHue, 4to B ApMeHnn 44% nauwenTos ¢ MMOBK
He MoJyyaloT CreLmanm3vpoBaHHOW MeAWLMHCKONM MOMOLLM.
HeobxoanMo oTMeTuTb, UTo B MccnegoBaHuu 3a 2013 rog,
0CTasICs HeSICHBIM TaKoW BOMPOC, KaK BO3MOXHOCTb PeEHTre-
Honormyeckoro nopaTeepxaenus MNMNOBK y Bcex naumeHTos,
0bpaTMBLUMXCA 33 MEPBMYHOM MOMOLLB. He UcKoYaeM,
YTO OTCYTCTBME PEHTTEHONOMMYECKOr0 NOATBEPHAEHNS MOr-
710 0Ka3aTbCs MPUYMHON TAKOrO PE3KOr0 YBEMYEHUs YacTo-
Tbl nepeniomoB B TeueHne 2013 rofa 0THOCMTENBHO AaHHbIX
2012 ropa.

AHanu3 npuBefEHHbIX 0ONyONMKOBAHHbIX  OTYE-
TOB 3MNWAEMUONOTUYECKUX WCCNEeJ0BaHWA He JaéT non-
HOW KapTWHbI O PacrpoCTPaHEHHOCTU TaK Ha3blBaEMbIX
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HWU3KO3HEPreTUYECKUX MEPEesioMOB Y JIL, CTapLuMX BO3pacT-
HbIX TPYNM, YTO NpeXAe BCEro CBA3aHO C TeM, YTO MOYTH
1/3 naumMeHToB ¢ nepesioMamMu OCTAlOTCA BHE 3TWUX OTHETOB
M3-32 HEBO3MOXKHOCTM MONYYEHWUS CMeLuanv3vpoBaHHO
TPaBMaTOOrMYECKO/ NoMoLLM IO BBUAY OTCYTCTBUSA Cre-
LManucToB., Ibo e Mo NpUUMHE UX HELOCTATOYHO KBaNK-
(UKaLMmM rocnuTanu3aums B TpaBMaToNnorMyeckui cTaumoHap
MOXET 00eCNEeYMTb TONBKO KOHCEPBATUBHOE IEYEHUE TaKUMM
MeTOLaMM, KaK «[epOTaLMOHHBIA CanoXoK» U «CKENeTHoe
BbITSKEHMEY.

B ctpaHax EBpocoto3a n CLUA npeactaBneHo 3Ha4UTESIbHO
bonblue nybnmkaumit, v B 60NbLUMHCTBE CBOEM OHM KacaloTcs
XOPOLLIO CM/IaHUPOBaHHBIX UCCNEA0BaHMIA, KOTOPbIe NPOBOAAT
no obLiemy Am3anHy, 4To No3BosseT IPHEKTUBHO CPABHU-
BaTb pe3ynbTratbl. 0TMeYeHHblE 0CODEHHOCTU MUCCIeJ0BaHMUIA
obycnoBneHbl TeM, YTO BonblumMHCTBO naumeHToB ¢ [MOBK
MoYyYaloT CreLmnanmM3npoBaHHY0 TPaBMaTOOMMYECKY0 NO-
MOLLb B CTaLMOHapax M IULWb He3HauMTeNbHas UX YacTb —
TONIbKO ambynaTopHoe HabnoaeHue [27].

Camble Hu3KMe exkeroaHble ypoBHM yactoTsl MMOBK cpe-
LV XKEHLLMH Bbinmn 3aperncTpupoBaHbl B PyMbiHum 1 [TonbLue,
caMmble BbICOKME NoKa3atenu Habnwoganu B [anum u Lse-
umu. PasHuua B yacToTe nepenomoB Liedku befpa okasa-
nacb NpuBNMM3NUTENBHO TPOEKPATHOW MEXAY YKasaHHbIMU
cTpaHamu. Puck nepenoMa Lweikv beppa B cTpaHax EBpo-
C0103a HWXKe, YeM HabmofaeMblii B MUpe (BeCATUKPaTHbLIN
AManasoH), Ho Mpy 3TOM CYLLeCTBEHHbIN. YacToTa nepenoMoB
WenKkn beapa y MyXuMH — B 2 pa3a MeHbLUe, YeM Y JKeH-
wmH. TakKe TaM, roe Habnopanucs bonee BbICOKWE NoKa3a-
TENM 19 XEeHLWWH, bonee BbICOKME MOKa3aTenu OKasanuchb
W'y MyX4MH, 1 Haobopor [7].

B wnccnepnoBaHnn CTOKrOMIbMCKOMO 10XHOMO rocnuTans
obLuero npoduns (c aHeaps 2014 no nekabpb 2016 roaa) 3a-
peructpuposaHo 10 548 naumenTos c MMOBK. bonbwnHcTBO
W3 HUX — JKeHLWMHbI (69,4%), cpeiHWiA BO3PACT KOTOPLIX CO-
ctaeun 82,4+10,5 roga. B 75% cnyyaeB nepenoMbl Mpou3oLL-
nm aoma, 83% 3Tux nepenoMoB COCTaBUIM NafEHMs C BbICOTbI
cobCcTBEHHOrO pocTa. Yallle 0TMeyanu nepenoMbl BepTeNbHOV
obnactn (78%), B 22% cnyyaeB — nofBepTeNbHbIE Mepe-
noMbl. B uccnenoBaHum TakKe aHanM3MpoBanM CMEpPTHOCTD:
30-aHeBHas cMepTHOCTb 3admKcupoBaHa B 7,7%, ropoBas —
B 26% cnyyaes, NPUYEM CMEPTHOCTb Y MYXUWH OKasanach
BbILLE, YEM Y eHLLWH [28].

Yro KacaeTcs AMHaMUKKM NepesioMoB, TO B UCCNeA0BaHUM
BapLiaBcKkoro MeauUMHCKOro yHUBEPCUTETA NpU aHanuse
BbINWCOK M3 CTauMoHapoB 3a nepvog ¢ 2008 no 2015 rog
Obin1 yCTaHOB/EH POCT YacTOThbl MEPESIOMOB KaK LUeiKM be-
Apa (119/100 Teic. B 2008 n 207/100 Tbic. B 2015 ropy),
TaK U uypesBepTenbHbIX nepenomos (73/100 Teic. B 2008
n 237/100 Toic. B 2015 roay). YBenuyenue umcna MMOBK
MMEJIo TECHYI0 CBA3b C BO3pacToM C nukoM B 80-89 net
KaK y MYXUYMH, TaK U y XKeHWMH. MeauaHa cMepTent co-
ctasuna 291 B rog cpeay Myxu4uH 1 7193 B rog, — y XeH-
WuH (B TeyeHue 1 roga nocne nepenoma) 3a Becb nepu-
o[, uccnenoBaHns. CMepTHOCTb C BO3PacTOM 3HAYMTESIBHO
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yBennumunach y 0601x NosoB, Kak B MOArpynmne LUenkn be-
Apa, TaK W B NOArpynne ype3sepTeNbHbIX nepenoMoB. He-
3aBUCKUMO OT nona bbino 3adukcupoBaHo bonblue ciyyaeB
neTanbHbIX UCXOLOB B TeueHue 1-ro ropa nocne ypessep-
TesnbHOro nepenoma [29].

B Kutae 3a 2010 rog 3apeructpupoBaHo 360 Tbic. HU3-
KoaHepreTudeckux MMOBK (xeHWmHbl — 216, MyXYnHbI —
144 Thic.), no nporHo3y k 2035 rogy MX YMC/O YBEAMYUTCS
B 2 pa3a. 0bwue 3atpaThl Ha NeYeHUe TaKMX MepesoMoB
B 2010 roay coctasunm okono 10 Mnpa $. Mo ony6nuKoBaH-
HbIM MpOrHo3aM, B brvxaiiwmve 40 net oxwupaetca pocT 3a-
TpaT Ha NeYeHne HU3KO3HepreTUYeckux nepenomos Ha 169%
no cpasHenuto ¢ 2010 rogom [30, 31].

B CLLA 33 2010 rog rocnutanuamposaHo 258 Thic. Yeno-
Bek ¢ [MMOBK cTapuwe 65 net (72 Thic. My}K4nH K 186 ThiC.
EHLWMH), 1 no pacyétam K 2030 rogy 3Ta umdpa MoxeT
yBennuuTbes Ao 289 teic. OmpaeMbin pocT cBA3LIBAKOT CO
CTpeMUTeNbHLIM cTapeHueM Hacenenus. K 2030 rogy umcno
niofien B Bo3pacTe 65 NeT 1 cTapLue yBenuuutcsa bonee yem
Ha 80%. Mo mporHo3aM, YMCNEHHOCTb MOXMIOr0 Hacene-
HWUS B MUPE 3aMeTHO YBESMYUTCA B TEYEHUE NOCIeAYHLLMX
20 neT, HO COOTBETCTBYHLLEE YBENIMYEHWE YUCNA MEPENio-
MOB LUENKKN Befpa MOXeT ObiTb B 3HAYMTENbHON CTENeHu
KOMMEHCMPOBAHO 3a CYET YMEHbLLIEHWSA YacTOTbI NepesIoMOB
Y JKEHLMH. A BOT Cpefn MYKUMH, Ha060poT, NPOrHo3mpy-
eTCA yBe/IMYeHMe YMCNa NepenoMoB LWenkn befpa noytu
Ha 52% [32].

B Anonuu 3a 2012 rog Beisenexo 175 700 nauneHToB
c MNMNOBK (37 600 MyxumnH 1 138 100 xeHwmH). Mo cpas-
HeHnto ¢ 2002 rofoM, 4Mcnio MALMEHTOB YBENMYMAOCH
Ha 57 800 yenosek. OTMeYeHO 3HauMTenbHoe npeobna-
AaH1e JKeHLUMH: WX OKasanocb B 3,5 pasa bosblue, YeMm
MyXu4uH. KpoMe Toro, npencrtaBieHHble AaHHbIE MOKa-
3a71, YTO yBeNMYeHWe 4acToTbl MEepesioMoB OTMeYaeTcs
yIe ¢ Bo3pacTHom rpynnbl 40-49 net, u ocobeHHO vacTo
OHU BcTpeyatoTcs Y my ctapiue 90 net. MpoBeéHHbINA aHa-
N3 CTan O0CHOBaHWeM Ans BHeapeHus 06uiecTBOM ocTe-
onopo3a ¢ 2012 roga B NpaKTWUKY CUCTEMbI perucTpauuu
octeonopo3a (OLS). Ceoeii rnaBHoi uenbto OLS cuntaet
UAEHTUUMKALMI0 NALMEHTOB C BbICOKMM PUCKOM NepesioMoB
¥ OpraHM3auumio IeYeHUs 0CTEONOPO3a C LieNb0 CHUMKEHMA
pYCKa BO3HUKHOBEHMA MepenoMoB [33].

YBenMueHne uncna nepenoMoB OTMEYEHO U B UCCNEA0-
BaHuM, npoBefEHHOM B HxHoi Kopee, Ha ocTpose Yemxy,
B nepuog ¢ 2002 no 2011 rr. 3To KoropTHOe NPOCMEKTUBHOE
rocnuTanbHoe WcciefoBaHue, HanpaBneHHOE Ha U3yyeHue
4acToTbl BO3HUKHOBEHUS NepesioMoB Denpa y NauMeHToB
B Bo3pacTe =50 net. 3a uccnenyeMblid Nepuo Yncno nepe-
NoMOB LUeiku beapa yBenmumnock B 2 pasa (co 151 cnyyas
B 2002 po 304 B 2011 romy). Obwiasa yactoTa nepesioMoB
benpa y Hacenenus o. Yemxy B Bo3pacte =50 net yBenu-
yunacb co 126,6 po 183,7/100 Tbic. Hacenenms. opoBoi
MPUPOCT YacToTbl NEPenoMoB LUeliku beapa coctasun 4,3%
(5,3% y XeHLMH 1 2,2% y MyxumH). TakKe 0TMEUEH BbICOKUIA
CPeAHMIn rof0BON YPOBEHb CMepTHOCTU: 21% ANA MyMKUUH




OB30PHI

1 15% ans xeHwwmH. OTMeyeHo, 4TO 3a60NEBAEMOCTb Y MyXK-
YnH bbina B 1,4 pa3a Bbile, YeM Y XEHLUMH [34].

AHanornyHas camas BbICOKas YacToTa NepenomoB Y Jny,
cTapwe 90 neT 3apeructpupoBaHa B UCCNeLOBaHWUM, Bbl-
nofHeHHOM B MHaum (oKpyr PoxTak). Yucno nepenomos
Y eHWmH B Bo3pacTHoi rpynne 90-94 ropa coctaBuno
962 Ha 100 TbIC., y MyumH B Bo3pacTe 85-90 net — 638 Ha
100 Thic. Hacenehus. Y nuy ctapwe 50 net (pasgmenbHo
AR KEHLUMH 1 MyxumH) yactoTa MMOBK okasanack paBHom
159 1 105 Ha 100 Tbic. HaceneHus co0TBETCTBEHHO. YacToTa
MMOBK y eHLMH BhbiLLe, YeM Y MYXUMH, HO CTAaTUCTUYECKU
3HauMMOM pasHWLbl MeXAy ABYMS MoflaMu BO BCEX BO3pacT-
HbIX rpynnax aBTopbl He 3admKcupoBany [35].

B bpasunum MMOBK y nuy, ctapwe 60 net coctasnset
226 cnyyaes Ha 100 Tbic. xeHwwH 1 135 Ha 100 Thic. Hacene-
HWSA Y MY)X4MH. B 3TOM nccnefoBaHWM NpuBeAEHbI B TOM YKC-
ne 1 QyHKUMOHasbHbIe pe3ysbTaTthl, U AaHHbIE 0 CMEPTHOCTY
nocne MMOBK. OTmeyeHo, 4To y 6OMBLUMHCTBA NaLMEHTOB
B TEYEHME 4 MeC nocie IeYEHNs COXPaHSIIOTCS OrpaHNyeHus
aKTUBHOCTM, CMYCTA 3TOT CPOK ToNbKO 32,5% naumeHToB Ha-
Yanu XoMTb caMocTosTeNbHo, B 27,9% cnyyaeB noHapobu-
nacb crneumanbHas nomollb. CMepTHocTb cocTaeuna 5,88%
B rocnuTanbHblii nepuog, 11,9% — uepes 3 mec, 19,2% —
uepes 1 rog u 24,9% — uepes 2 roga. 06was cTouMocTb
NeYeHNs NepenoMoB NPOKCMManbHoro otaena beapa c 2010
no 2014 rr. okasanack pasHa $ 29 393 442,78 [36].

MpencraBneHHbI 0630p CBUETENLCTBYET 00 aKTyanb-
Hoctm MMOBK Ha ¢oHe ocTeonoposa NS 34paBoOXPaHEHMS
Bcex cTpaH mupa [37-39]. B ctpaHax EBpocoo3a TonbKo
B 2010 rogy 6bino notpadeHo 37 mnpa €, a k 2025 ropy
0XMAaeTCs YBeNMYeHWe 3TON CyMMbl Ha 25% [7]. 3T paH-
Hble — CBUAETENBbCTBO 3HAYUTESIbHOW IKOHOMUYECKOW Ha-
rpy3ku [MMOBK Ha 06LiecTBo B LeNIOM W pa3inyHble CTpaHbl
pa3HbIX KOHTUHEHTOB B YaCTHOCTMW.

B pape ctpaH ynydweHue 06Llen 0CBELOMITEHHOCTH
Bpayen 0 3aboneBaHuM, CyLLECTBOBAHME Pa3NYHbIX CUCTEM
perucTpaumu nepesioMoB Ha (oHe octeonopo3a [/, 28, 33]
M BO3MOXHOCTb CHUCTEMbl 3[paBOOXpPaHEHUs OKa3blBaTb
MOJIHOLIEHHYIO MOMOLLb TaKUM MaLMeHTaM, B TOM YUCIIE Ha-
3HayaTb M NPOBOAMTL Tepanuio 0CTEoNopo3a Nocne CiyunB-
Lerocs nepesnoMa, B HacTOsALLLEe BPEMS MO3BONSKOT CHUXKATb
PUCK BO3HUKHOBEHWUS MOBTOPHBLIX MEPENoMOB M YNyyllaTb
KayecTBO JKM3HU NaLMEHTOB.

B Poccuiickoii Defiepauym, HeCMOTPS Ha Hanuune B py-
bpukatope Munagpasa Poccvm ¢ 2018 roga KMHUYeCKuX pe-
KOMeHJaumii «flatonornyeckue nepenombl, OCOXKHSHOLLME
TEYEHWe 0CTEOMNOPO3ax, Mg C NO3NULMM NYHLLINX KIMHUYECKUX
MPaKTUK NpeACTaBfieHa TaKTUKa BbISBEHMS, JIEYEHUS U NPO-
¢unakrtukm MMOBK, fo HacTosero BpeMeHU He BCe Mauu-
€HTbI MOTYT NONYYUTb CELMan13npoBaHHYH0 MOMOLLb B TpaB-
MaToNornyeckoM craumoHape. CrpagatoLime ocTeonopo3oMm
naumeHTbl Aa¥e C nepenoMamMu-MapKeépamu 3aboneBaHus
(nepenoM nyya B TUMMYHOM MecTe WM MepesioMbl Ten no-
3BOHKOB) B TEYEHWE [IUTENILHOTO BPEMEHM He MOJyyaloT ne-
yenus. bonee Toro, gaxe Hanuuue MMNOBK peako 3actaenset
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MHWLMMPOBATb Jie4eHue ocTeornopo3a. [ToaTBepKaeHUEM 3T0-
My CIYXUT opmumanbHas ctatuctuka 2000-2010 rr., cornac-
HO KOTOPOIA YMCII0 NALMEHTOB C OCTEOMOPO30M B OTAENbHbIX
pernoHax — B 1-12 pa3 MeHblwe Ha 100 Tbic. HaceneHus,
yeM [MMOEK y nuu, atux e Bo3pacTHbix rpynn. ConocTaene-
HWe [aHHbIX 0 YacToTe TUMWYHBIX [ 0CTEONOpo3a Nnepeno-
MOB, BbISIBIEHHBIX B X0[le 3MUAEMMONOrMYECKUX UCCNef0Ba-
HWiA, NPOBEEHHBIX B psiAe ropoaoB Poccun, 1 opuumanbHbIX
AaHHbIX 3300/1eBaEMOCTM B TEX JKE ropojax, Mo3Bosser
c bonbLUoN [oNien BEPOATHOCTM YTBEPIKAATb, YTO pacnpo-
CTPaHEHHOCTb MepesioMOB NPOKCMManbHOro oTaena bepgpa
Ha (oHe ocTeornopo3a ropasfo Bhille AaHHbIX 0hULManbHON
CTaTUCTUKK [4]. 3TO CBA3AHO HE TOJbKO C HECOBEPLLEHCTBOM
CTaTUCTUYECKOW OTYETHOCTM, B KOTOPOM OCTEOMOPO3 MOryT
perucTpupoBaTh Kak conyTcTeylolee 3abonesaHue. Hepeg-
KO OCTEOMopo3 He AWMarHoCTUpYKT BCEeACTBUE OTCYTCTBUA
[0CTaToOYHON OCBEAOMIIEHHOCTM TPaBMaTo/I0r0B-0pTONe0B
PervoHoB 0 MmaTtonoruM uauM QGakTopax puUcKa eé pasBuTUS.
HemanoBaxHyto ponib UrpaeT oTCyTCTBUE MM HEOCTAaTOHHOE
KONIMYECTBO B PALE PETMOHOB CMELMANbHOMO AUarHOCTUYECKO-
ro OCHaLLeHusl (BeHCUTOMETPOB), NIEKAPCTBEHHBIX Npenapartos
LS NIEYEHUSA U, HAKOHELL, HEMOHUMaHWe BaXKHOCTW NPOBefe-
HUA NpodunakTMyecknx Meponpuatui [2, 40]. B To e Bpems
04eBMAHO, YTO xupyprideckoe nederue MMOBK — He TonbKo
caMoe 3aTpaTHOe, HO U YBEIMYMBAET 4acTOTy pa3BUTUA Ta-
KMX OCJTOXKHEHMI, KaK JIoXHble cycTasbl (30%), acenTuyeckui
HeKpo3 ronoBkm beapa (15-33%), paHHss acenTndyecKas He-
cTabunbHOCTb Mocne 3HAOMPOTE3MPOBaHUA Ta30b6eApeHHoro
cyctaBa M cMepTHOCTb [40, 41].

Huskas rocnutanusaumsa naumexTos c [MMOBK Takxe aB-
nsetcs cepbe€3Hoin npobnemoii B Poccum n ctpanax CHI [42].
Kak npaBuno, MMeHHO MOXKM0iA BO3PACT CAYKMT NPUYUHON
HeornpaBAaHHO HWU3KOM rocnuUTann3aLUum U, COOTBETCTBEHHO,
XMpYprudeckoi aktueHoctv npu nedennmn MMOBK [37-39],
¥ AaXe B CNlydae roCMMUTaIN3aLMM KOHCEPBATMBHOE JieYeHue
npeBanupyeT Haj onepatuBHbIM [4, 15]. Bcé ato npuBogut
K YMeHbLLEHMI0 CNOcOBHOCTM HONbHBIX K caMo0bCyUBaHMIO
1 CaMOCTOSATENBHOMY NEPEABUKEHUIO U, KaK CIeCTBUE, yBe-
JIYEHU0 CMepTHOCTM B 1-1 oA nocne 3aboneBaHmns 1 yXya-
LUEeHM0 KadecTBa UX Xu3nu [11, 12, 43].

3AKJIO4YEHUE

MpencraBneHHbIM 0630p CBUAETENBCTBYET 06 aKTyanb-
HocTn npobnembl MMOEBK Ha doHe ocTeonopo3a ons 3apa-
BOOXPaHEeHMs BCEX CTpaH Mupa. [emorpaduyeckue casuru
B CTOPOHY MOCTApPEHMs HaceNeHNs U CBA3aHHbINA C 3TUM POCT
3aboneBaeMoCTW 0CTEONOPO30M W YMCIa NepesioMOB Ha ero
(hoHe BemyT K MOCTOSHHOMY YBESIMYEHUIO MPSAMBIX 3aTpar
Ha Jle4yeHne 0CTeonopo3a M accoummpoBaHHbIx ¢ HAM MMOBK.
OTMeyeHbl 0bWwMe [5iA BCeX CTpaH TEHAEHLUMM He TOfb-
Ko K yBenuyeHuto yactoTbl MMOBK Ha ¢oHe ocTeonoposa,
HO U K NpeobnafaHnio NepenioMoB Y XEHLWH C MUKOM 3a-
bonesaemoctu B Bo3pacte 70-80 net u yBenmueHuo cpea-
Hel YacToTbl NepenoMoB Ha OHe OCTEONOP03a Y MYMUMH.
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lMoka3aHo HeraTvBHOE BNIMSIHWE «BblIBOPOYHOM» rocnuTa-
JIU3aLMN 1 HW3KOW XMPYPrYecKOi aKTUBHOCTM Ha MCXOgb
nepenoMoB 3TOM JIOKau3aLmm.

NONOJTHUTENIbHAA
WHOOPMALLASA / ADDITIONAL INFO

Brnap, aBTopoB. Bce aBTOpbI NOATBEPXAAOT COOTBETCTBUE CBOETO
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TpaHcnnaHTauusa HeKpoBoCcHab)XaeMbix ¢anaHr
nanbLeB CTONbI NPU BPOXKAEHHBIX HEeA0Pa3BUTUAX
KUCTU

[1.A. MaTtBees, I.B. LLIsepoByeHko, A.A. KonbLoB

(DepepanbHblii HayuHbIV LEHTP peabunutaumm uHsanupos umenn A, Anbbpexta, CaHkT-leTepbypr, Poccus

AHHOTAUNA

CornacHo AaHHbIM MUPOBOM IMTEPATYpbI, BPOXAEHHbIE MOPOKM Pa3BUTHS BEPXHE KOHEYHOCTM BCTpeyatoTes y 2,3-7,9 Ha
10 ThbIC. XVMBOPOXAEHHBIX AETEN, MPU 3TOM aHOManuM pasBUTUSA KUCTW BCTpevatoTcs y 65-95% naumenToB, Haubonee ya-
CTO — pefyKUMOHHble aHOManuu (BpaxuoakTUAMs, SKTPOAAKTUIMA, afaKTUAmMs, runonnasus). B mupoBon nutepatype us-
BECTHbI Pa3fiyHbIe METOAbl PEKOHCTPYKTUBHO-NIACTUHECKON XMPYPriW, BKITKOYas MUKPOXMPYPrii0, KOMMNPECCUOHHO-AMUCTPaK-
LIMOHHBIA OCTEOCUHTE3, Pa3/IUyHble BULBI KOXHOW, CYX0XKMBbHO-MBILIEYHOW W KOCTHOM NNACTUKK, a TaKKe NpoTe3vpoBaHue.
TpaHcnnaHTaums HekpoBocHabkaeMbIX anaHr nanbLeB CTOM — MeHee PacrnpocTPaHeHHbIM MeTof, KOTOpbIi Npu pepyK-
LIMOHHBIX aHOManusAX KUCTU Takxe ABNseTcA 3MEKTUBHBIM U TEXHUYECKM JOCTYNHbIM. [laHHOe UccnefoBaHue HanpaeneHo
Ha U3y4YeHWe aKTyanbHOCTW MPUMEHEHNS MPeACTaBIEHHOr0 MeTOAA Ha OCHOBAHUM aHanu3a MUPOBOM JIUTEPaTYpbI.

Llenb 0630pa — aHanu3 MMpOBOTO OMbITa UCMO/b30BaHUA TPAHCMIAHTaLMU HEKPOBOCHabKaeMbIX (anaHr nanbLes CTon
NPy BPOXKAEHHBIX HELLOPa3BUTUAX KUCTU. [ 3TOro 6bin BLINOMHEH NOUCK IMTEPATYPHBIX UCTOYHUKOB B OTKPbITHIX 3/1EKTPOH-
Hbix 6a3ax PubMed w eLibrary 3a nocnegtue 110 net. AHanuavpoBaHbl Ny6IMKaLMKM, NOCBALLEHHbIE U3YYeHU0 3D dEKTUB-
HOCTW Nepecagku hanaHr nanbLes CTonbl B LedeKTbl NabLeB KACTU B KIIMHUYECKOW NpaKTUKe. [laHHbIn MeTog, UMeeT paj
AOCTOMHCTB: HWU3Kas TPaBMaTWYHOCTb [/ OHOPCKOW CTOMbI, MUHUMANbHBIA PUCK paccacbiBaHUs MepecaXeHHoro TpaHc-
MnaHTaTa, BOCCTAHOB/EHWE aHAaTOMUW CHOPMUPOBAHHOIO NasbLia KUCTW, COXPaHEHUE KPOBOCHAOKEHMS W YyBCTBUTENIBHOCTH
B C()OPMMPOBAHHOM NaiblLie, BO3MOXHOCTb pocTa anaHrv npyu CoXpaHeHUM 30HbI pocTa, hYHKLMOHANBHOCTb NasbLeB KUCTH.
Bmecte ¢ TeM HUrge He 0b03HaueHbl Takue BOMPOCHI, Kak GYHKUMOHMPOBaHME 30HbI POCTa HEKPOBOCHabaeMoii dhanaHru
nocfie ee TPaHCMIaHTALMK, NPUYMHBI NPOLOSIKEHUS WM MPEKPaLLeHns pocTa B bauKalilume CPoOKW nocse onepauuu, pe-
30pbummn nepeMeLLeHHbIX hanaHr, 3aBUCUMOCTU NOJBMXHOCTU PEKOHCTPYMPOBAaHHbIX NasibLEeB 0T TEXHONOMMW BMeLLATeNbCTB.

MpoBefeHne AanbHEMLLMX UCCIef0BaHMIA MO M3YYEHUIO POM TPaHCMIaHTauUW HeKpoBOCHabxaeMblx danaHr nanbLes
CTOMN NpY NaTONIOMUK KUCTU Y leTell NpeACcTaBnsAeTcs aKTyanbHOM 3ajayqei.

KnioueBble ciioBa: [eTU; KUCTb; MOPOKKU pPa3BUTUA; KOCTHaA NaCcTUKa; TpaHCnaHTauuAa HEKpOBOCHaﬁ)KaEMbIX CIJaJ'IaHF
najibues CTOMbI; 0630p.
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Non-vascularized toe phalanges transplantation
in congenital hand malformations

Pavel A. Matveev, Igor V. Shvedovchenko, Andrey A. Koltsov

Federal Scientific Center of Rehabilitation of the Disabled named after G.A. Albrecht, St. Petersburg, Russia

ABSTRACT

According to the world literature, congenital malformations of the upper limb are found in 2.3-7.9 per 10 thousand live
births, while anomalies in the development of the hand occur in 65-95% of patients, the most common are reduction anomalies
(brachydactyly, ectrodactyly, adactyly, hypoplasia). Various methods of reconstructive plastic surgery are known in the world
literature, including microsurgery, compression-distraction osteosynthesis, various types of skin, tendon-muscle and bone
plasty, as well as prosthetics. Non-vascularized toe phalanges transplantation is a less common method, which is effective
and technically accessible in case of reduction anomalies of the hand. This study is aimed at studying the relevance of the
application of the presented method based on the analysis of world literature.

The aim of the review is the analysis of the world experience of using non-vascularized toe phalanges transplantation in
case of congenital hand malformations. A search was made for literature sources in the open electronic databases PubMed and
eLibrary for the last 110 years. The publications devoted to the study of the effectiveness of transplanting the phalanges of the
toes into defects of the fingers in clinical practice are analyzed. This method has a number of advantages: low morbidity for the
donor foot, minimal risk of resorption of the transplanted graft, restoration of the anatomy of the formed finger, preservation
of blood supply and sensitivity in the formed finger, the possibility of phalanx growth while maintaining the growth zone, the
functionality of the fingers. At the same time, such issues as the detailed functioning of the growth zone of the non-perfusion
phalanx after its transplantation, the reasons for the continuation or cessation of growth in the short term after surgery,
the resorption of displaced phalanges, and the dependence of the mobility of the reconstructed fingers on the technology of
interventions are not indicated anywhere.

Conducting further research on the role of transplantation of non-vascularized toe phalanges in the pathology of the hand
in children seems to be an actual task.

Keywords: children; hand; malformations; bone grafting; non-vascularized toe phalanges transplantation; review.
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BBEJEHUE

CornacHo AaHHbIM MMpPOBOI NUTEPATYpbl, BPOXKAEHHbIE
MOPOKM pasBUTUS BEPXHEN KOHEYHOCTW BCTpevatoTes y 2,3
7,9 Ha 10 TbiC. XXMBOPOXKAEHHbIX AETEN, NPM 3TOM aHOMajum
pa3BUTMSA KUCTU BCTpevatotca y 65-95% naumentos [1, 2].
Cpeay HUX penyKUMOHHble aHOManuu (BpaxvpakTUnus, K-
TPOAAKTUINA, afaKTUAMS, TMNONA3Ks), CONPOBOXAAIOLLME-
CSl YMeHbLUEHWEM JIMHENHBIX U 06 beMHbIX NapamMeTpoB nnbo
YMEHbLLEHWEM KONIMYECTBA CETMEHTOB KUCTW, MPUBOASALLNE
K 3HauuTeNbHbIM (QYHKUMOHAMbHBIM U KOCMETUYECKUM Ha-
PYLUEHMAM BEpPXHEW KOHeYHoCTU [3—6]. B nutepatype u3-
BECTHbI Pa3/iNyHble METOAbI PEKOHCTPYKTUBHO-MNIACTUYECKO
XMPYPruM KUCTH, BKJTIOHas MUKPOXUPYPIUI0, KOMMPECCUOHHO-
LVCTPAKLUMOHHBIA OCTEOCUHTE3, Pa3fiMyHble BULbI KOXHOMW,
CYXOXMIbHO-MBILLIEYHOW M KOCTHOW NaCcTUKK, a TaKKe npo-
Te3upoBaHue. Bce nepeyuncrieHHble BapuaHTbl UCMOSIB3YHOTCS
B JIeYeHWUM BPOXKAEHHOr0 HeA0Pa3BUTUS KUCTU. TpaHCnnaH-
Tauus HeKpoBocHabxaeMbIx (anaHr manbLesB CTOMN — Me-
Hee pacnpoCcTpaHeHHbIN MeTOA, KOTOPbIA NpY peyKUMOHHbIX
aHOManuax KUCTW fBNseTcA 3QMEKTUBHBIM U LOCTYMHBIM
LN BOCCTAHOB/EHWUS (YHKUMOHAMNbHBIX BO3MOXHOCTEV
M 3CTETUYECKMX aCMeKTOB KUCTW. [laHHoe uccnefoBaHue
HanpaB/eHo Ha U3y4eHMe aKTyanbHOCTW NPUMEHEHNS Npef-
CTaBMIEHHOr0 MeTOa Ha OCHOBaHWW aHanM3a MUPOBOWA M-
TepaTypbl.

Lienb pabotel — 0630p MMpOBOro OMbITa UCMONb30Ba-
HWSA TPaHCMIaHTaLMU HEKPOBOCHAbKaeMbIX (anaHr nasbLes
CTOMN NpY NaTONIOMUK KUCTK.

Bbin BbINONHEH MOWUCK NIUTEPATYPHBIX UCTOUYHWKOB B OT-
KPbITbIX 3NEKTPOHHBbIX 6a3ax PubMed u eLibrary 3a nocnen-
Hve 110 ner.

Kputepun BrtoueHMs B 0630p: HaiMumMe NOIHOTEKCTOBBIX
MCTOYHMKOB UMW CTPYKTYPUPOBAHHOIO MaTepuana c ykasaHu-
€M KOHKPETHBIX KOMIMYECTBEHHbIX [aHHbIX.

Kputepumn uckmoueHus: uccnefoBaHus, UMetoLwye npu-
3HaKku LybnuMpoBaHus (B Takux cnyyasx Bblbupanu bonee
Mo3aHWIA No Aate NyOMMKaLMM UCTOYHWK) UM He COfepXa-
LLiMe KONIMYECTBEHHOM UHBOPMaLMK.

Mpn BbINOHEHUM MOMCKA MCTOYHWKOB B MMPOBOM Nin-
TepaType Hamu Bbino obHapyeHo Bcero 34 nmybnmkaumm.
[py 3TOM Cpeam pycCKOA3bIYHbIX UCTOYHUKOB CBEAEHNS O Me-
pecajiKe HeKpoBOCHabaeMbIx (anaHr nanbLeB CTOMbI CO-
aepxarcsa nmwb B Teaucax U.B. LLUBegoBuenko n A.A. Konb-
LoBa.

Mocne aHanu3a 3arofioBKOB M aHHOTALMW MCTOYHMKOB,
WX NPOBEPKM Ha COOTBETCTBME KPUTEPUAM BRJIOYEHUS MO-
CTaBJIeHHOM Lienn paboTbl cooTBeTcTBOBaNa 21 nybnukaums.

PE3Y/IbTATbI U OBCYXEHUE

B MupoBoi nuTepatype Ans HeLopasBUTHIA KUCTM (peLyK-
LIMOHHBIX aHOMaNiA) U3BECTHBI ClefytoLLmMe KiaccuuKaLmm:
A.B. Swanson [5], A.IN. Taxenkosa [3], OMT (Oberg, Manske,
Tonkin, 2017) [6], U.B. LLiBegoBueHKo [4].
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0ZHyY M3 caMblx paHHKX Knaccu(UKaLmii MOPOKOB BEPXHEN
KoHeuyHocTu npeanoxun A.B. Swanson (1983) [5], B KoTopoii
K HEe[O0pasBUTUAIM KUCTWU OH OTHOCWN 3a[EPXKW PasBUTUS
COCTaBASAIOLLMX €€ 3IEMEHTOB — nonepeyHble (aanaHrus)
¥ NpoJofibHble (pacLuenneHne KUCTH).

B 2005 rogy npuHUMnbl KnaccuduKaumm Swanson Bbinm
ucnonb3oBaHbl M MogmduumposaHbl W.B. LBepoByeHko
[4], npuMeHVBLLMM AN NoApa3feneHus NOpOKOB pasBUTUS
KUCTW aHanM3 3aKOHOMEPHOCTEN TepaTosiorMyecKux psaoB
BPOXAeHHOM matonoruu. CormacHo [aHHOW Knaccuduka-
LK1, BCE BapuaHTbl NMOPOKOB Pa3BUTUS BEPXHEN KOHEYHOCTH
pa3fensnuch Ha rpynmbl Ha OCHOBaHWM BapuaHTa fedeKTa,
XapaKTepucTUKM aedeKTa, NoKanusaumus fedexta u KmHU-
yecKoro 0603HaueHus aedekTa. BpoxaeHHble HeopasBuUTUs
KMCTU OTHECEHBI K pynmne NonepeyHbX AUCTanbHbIX fedek-
TOB, 00YC/I0BAEHHbIX HAPYLUEHUEM JIMHEWHBIX U 0OBEMHBIX
napamMeTpoB BEPXHEN KOHEYHOCTU B CTOPOHY YMEHbLLEHUS:
BpaxnpaKkTMaus, IKTPOAAKTUANSA, afaKkTUIKS, runonnasus,
annasws.

B 2014 ropy A.N. Tsaxenkos npefnoxun pabouyio Knac-
CUPMKALMIO MOPOKOB Pa3BUTUSA KUCTU, COCTABNIEHHYIO Ha OC-
HOBE MaHU(EeCTaLMM KIIMHUYECKOWA W PEHTIEHO0MMYECKOI
CEMMOTUKM U C Y4ETOM MAEHTUYHOCTY NaTOMOPdONOrMYECKUX
u3MeHeHui [3]. B 310l KnaccuuKaumm HefopasBUTUA KU-
CTU — 3TO MOPOKU C HEOCTATOYHLIM Pa3BUTUEM COCTaBASA-
IOLLMX 3M1EMEHTOB KUCTU (IKTPOJAKTUAMS KUCTK, afaKTUiNus
KUCTW, annasus Jlyyei KUCTW, BpaxuoakTtunms, runonnasus
1 nanbLa KUCTW, BPOXKAEHHOE pacLLensieHne KUCTH).

B HacTosLee BpeMs B Mupe Haubosee pacnpocTpaHeHa
Knaccudukaumsa OMT [6], B KOTOpoM BCe BapuaHTbl aHOMa-
NN pa3BUTUS KUCTW NpeSCTaBNEHbl 4 KPYMHbIMW rpynnamu:
HapyLLeHus: hopMupoBaHus; fedopMaLmuy; AUCNIa3nK; CUH-
ApOMbI. 3A€eCb PeAYKLMOHHbIE aHOMaNMM KWUCTW COCTABIIAKT
rpynny HapyLleHWn oceBoro GOpMMPOBaHMs, pasfeneHHbIX
Ha MOArpynMbl MO 0CAM: MPOKCUMAaNbHO-AMCTanbHon (bpa-
XMOAKTUNNSA, CUMDPaxMAAKTUNIMA, MonepeyHas HepocTa-
TOYHOCTb Ha YPOBHE KOCTEM 3anAcTbsl, MACTHbIX KOCTEW,
MPOKCMManbHbIX, CPELHUX UM AUCTaNbHbIX hanaHr) u ne-
pefHe3aaHel (runonnasus Nepeoro nanbLa KUCTK).

Ha puc. 1 npeacTtaBneHa npuHUMNManbHas cxeMa Tepa-
TOJIOMMYECKUX PAJO0B Ae(eKTOB, XapaKTEPU3YIOLLMXCS YMEHb-
LUEHWEM JIMHEWHBIX 1 06bEMHBIX MapaMeTpoB KUCTK [4].

[ins ynyyLleHns unu BOCCTaHOB/EHUS aHaTOMUM, BHELL-
Hero Bupa M GYHKUMA HeLopa3BUTLIX NaNbLEeB B MUPOBO
MPaKTUKe OMUcaHbl M WCMOMb3YITCA PasfiuyHble MeTOLbI
XMPYPrU4ecKoro nedeHus U npotesupoBaHus. K Hambonee
pacnpocTpaHeHHbIM PEKOHCTPYKTUBHO-MNACTUYECKUM XUpYp-
FMYECKUM METOAAM OTHOCATCA KOMMPECCUOHHO-ANCTPAKLIM-
OHHbIN ocTeocuHTe3 no Wnusaposy [7-11], Mukpoxupypru-
UecKWe ayToTpaHCNaHTaLMUW KOMMIIEKCOB TKaHel, B MepByto
o4yepeab — nanbueB cton [12-15], KocTHas ayTonnacTuka
rybuaTo-KopTuKanbHbIM TpaHcnnaHTaToM [16—20] unm 3a cuet
HeKpoBOCHabKaeMbIx danaHr nanbues cton [21-25, 30-45],
MHble MeToAbl UM MX KoMOuHaumu [8, 26]. Ewle oanH un3-
BECTHbI B NUTEpaType MeToj, — MpOTe3MPOBaHWUE KUCTH
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Puc. 1. MpuHUMNuanbHas cxema TepaToNorMyeckux psnoB fedek-
TOB, XapaKTepPU3YHLUMXCA YMEHBLIEHNEM JIMHEMHBIX U 0OBEMHBIX
napaMeTpoB KuUCTW: E — akTpopakTuims, A — apaktuams, A —
annasus, B — bpaxupaktunus, H — runonnasus.

Fig. 1. Schematic diagram of teratological series of defects char-
acterized by a decrease in linear and volumetric parameters of the
hand: £ — ectrodactyly, A — adactyly, A — aplasia, B — brachy-
dactyly, H — hypoplasia.

WM NanbLEB KUCTU KaK KOCMeTUYecKuMH [27, 28], Tak 1 aK-
TMBHbIMK NpoTe3amm [28, 29].

WUctopusa Bonpoca

MeToz TpaHCMnaHTaLUuMW HeKpoBOCHabXaeMblx danaHr
nasbLeB CTOM NONYYMNT M3BECTHOCTb B Havane XX BeKa.

BrepBble 0 BbINOSHEHUM TPAHCMMAHTALMM HEKPOBOC-
HabaeMoii danaHri nanbua cTonbl B Ae(EeKT nanbla Ku-
cTu coobuwwmn HeMeuruii xupypr H. Wolff B 1910 roay [25].
OH npoBen 27-neTHeii eHLLMHE NepecafiKy NpOKCUMarbHOM
(anaHru BToporo nasbLa cTombl B NO3ULMI0 cpeaHei GanaH-
M BTOPOrO Manbla KUCTW, YOANEHHOW paHee M3-3a nu3uca
BC/IEICTBME NEPEHECEHHON TybepKyne3Hon UHDEKLMM.

BTopoi cnyyait KOCTHOM NnacTUkM fedeKTa NanbLa KUCTKU
HeKpoBocHabxkaeMoi danaHron co cTonbl bl onybaMKoBaH
W. Goebel B 1913 roay [30]. AsTop npeacTaBun HabnoLeHne
3a nauueHToM 16 net, KotopoMy B 1911 roay BbINosiHEHa pe-
3eKLMSA NOPaXXeHHOM 3HXOHAPOMOW NPOKCUMabHOW danaHru
YeTBEPTOr0 NasnbLa KUCTU C OAHOMOMEHTHBIM 3aMeLLeHUEM
cthopmupoBaHHOro fedeKkTa NpoKCMManbHO hanaHromn BTo-
poro nanbLa IeBoM CTOMbI.

B 1959 ropy AaHHyl METOAMKY [BaXnabl NOBTOPMUA
M.A. Entin npu neyeHumn aedexToB nanbLeB kuctu [31].

B 1975 ropy nosBunace nybnukaums o nepemeLLeHnu
159 dananr nanbues cton y 79 nmauuentoB [32], 3aTeM
B 1982 ropy — o 36 cnyyasx nepecafku danaHr nanbLes
cTon B 0bnacTb pyauMMeHToB danaHr nanbLes kuctny 20 fe-
Tei [33].

Hanbonee wMpoKyto U3BECTHOCTb YKa3aHHbI METOL, Jie-
yeHMs BPoXAeHHOW natonorum nonyyaun B 1990 ropy, Koraa
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D. Buck-Gramcko onybnukoBan pesynbTaTbl UCCeA0BaHUN
57 naumeHToB, KoTopbiM ¢ 1976 roga 6b10 BbINOAHEHO
97 TpaHcnnanTaumi danaxr [22, 23].

Bonee no3gxue nybnukaumm: B 1993 rogy — 06 onkbite
MPUMEHEHWS TpaHCMNaHTaumn 73 danaHr ¢ MMHUManbHbIM
cpokoM Habmofennsa 1 rog [34], B 2003 — o nepemeLleHuu
64 danaHr nanbues cton y 22 petein [35], B 2005 — o BbI-
nonHeHnMn 113 TpaHcNNaHTaUMN HeKpOBOCHabXaeMblx (a-
NaHr nanbLes cTon y 48 naumeHTos [36].

B 2006 roay F. Unglaub et al. onybnukoBanm pesynbTathbl
HabnofeHnsa 20 nauMeHToB C BPOXAEHHLIMU AehopMaLms-
MW KuCTer, KotopbiM B 1975-1995 rogax 6bino npoBeaeHo
56 TpaHcnnaHTaUMi HeKPOBOCHaOXaeMbIX hanaHr nanbLes
cton [37].

M3BectHa nybnmkaumsa T. Ozkan o npumeHeHun MeTofa
y 6 neteii ¢ adanaHrueid Kucteii (TepMuHonorus aeTopa),
y 1 naumeHTa — ¢ ABYCTOPOHHEN aHOManmew, KOTopbIM Bbino
BbINoJIHeHO 18 TpaHcnaHTauui danaHr nanbues cton [38].

M.A. Tonkin et al. 8 2005 roay coobwwmmm o 21 cnydae
nepecafikn hanaHr nanbLeB cTon B AedeKTbl NanbLeB Ha Ku-
ct1 y 13 naumenToB ¢ adanaHruei [39].

L. Garagnani et al. KIMHUYECKM U PEHTTEHONOMMYECKH
M3y4anum COCTOSIHWE LOHOPCKMX y4acTKoB Yy 40 nauueHToB
C HeAopa3BUTMAMU NanbLeB KUCTU, KoTopbiM B 1991-
2007 ropax bbino BbinonHeHo 136 TpaHcnNaHTaumi anaHr
nanbLeB CTON C BOCCTAHOBIEHUEM CYX0XMAUA pasrubatens
nocne yaanenus danauru [40].

B 2018 roay H. Kawabata et al. [41] TakKe onmcanm pe-
3ynbTaTbl CBOMX HAbNKOLEHMIE 33 POCTOM NepeMeLLieHHbIX (a-
NaHr y 54 nauueHToB B OTAaNeHHOM nepuoge, ot 5 o 10 net
nocne onepaumu.

B Poccun Metop TpaHcnnaHTauuu HekpoBocHabxae-
MbIX (anaHr nanbLeB CTOMbI CTal NPUMEHATLCA HEAABHO.
BrnepBbie 06 ycnewHoM npuMeHeHMM MeToga npu Neve-
Hun 15 peTedt ¢ BPOXAEHHBIMW aHOManuAMKU KucTH (B oc-
HOBHOM MpY pasfMyHbIX (OpMax 3KTPOLAKTUAMKM U Bpaxu-
paktunum) coobwmmm U.B. LeepoBueHko u A.A. Konbuos
B 2018 rogy [21].

BapMaHTbI nartonoruu

CornacHo nuTepaTypHbIM [aHHbIM, TPaHCMIAHTALUIO
HeKpoBoCHabKaeMbIx danaHr nasnbLeB CTOMbI BbIMNOIHAIMN
KaK Npu BPOXAEHHbIX Hefopa3sutuax [21-24, 31-45], TaK
M B C/yyasx NpuobpeTeHHONM MaTonorMm KUCTW, CBA3AHHBIX
c yTpatoii hananru [25, 30, 40].

My6nuKaumm, NocBsLLEeHHbIE Nepecajike HEKPOBOCHaba-
eMbIX danaHr nasbLeB CTOMbI NP NPUOBPETEHHON NaTonory
KUCTW, 04eHb peaKu. Mbl BCTpeTunn Tonbko 3 nybnukaumm,
MOCBSALLEHHbIE AaHHOMY BOMPOCY, B KOTOPbIX bObln NpeacTaB-
NeH onbIT HabMloAeHUs NaUMEeHTOB MOCNe nepemeLleHns
(anaHr nanbLeB CTOMbI NpX NOCAeACTBUSAX TybepKynesHoro
nopaKeHus cpefHeit GanaHru BTOPOro manblia Kuctu [25],
3HXOHZPOMe MPOKCUManbHOW (anaHrv YeTBepTOro nasnbLa
kuctv [30] M nocneacTBusx NepuHaTanbHOro TpomMbo3sa noa-
KIHOUYMUHOM BeHbl [40].
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Hanbonee 4acto npuMeHANW [JaHHYK METOAMKY
Mpy BPOXAEHHbIX MopaeHusix kuctu. 06 ucnonb3oBaHuu
MeTofda npu bpaxupakTunamm coobliaeTcs B 6 MCTOYHMKAX
[21-23, 35, 36, 40], Kak v nNpu rvnonnasuy NasnbLEB KUCTH
[21-23, 40, 44, 45]. YyTb pexke BCTpeyaroTCcA CBEAEHMA O ne-
pecagke hanaHr nanbLeB CTOMbI MPX KTPOAAKTUNNM [21-23,
33] v npu adpananrum [35, 36, 38, 39]. Takke BbISBNEHO 3 Ny-
BAMKaLWK, NOCBALLEHHBIX TPAHCMIAHTaLMKU HEKPOBOCHabXa-
eMbIX GanaHr nasbLeB CTOMbI NP CUHAPOME aMHUOTUYECKMX
nepetsxek [35, 36, 40].

TexHuKa onepauuu

CornacHo gaHHbIM niuTepatypsbl [21-25, 30, 32-37, 40,
42], MeTOAMKY TpaHCMIaHTaUMM HEKPOBOCHabxaeMbIx da-
NaHr nasbLleB CTOMbI BLINOSHANN CNeLyoLMUM 06pasoM.

OCHOBHbIM [0CTYNMOM K PELMNUEHTHOM 30HE Ha KUCTU
ABNAETCA ThblbHLIA. B X0ae onepaunn cospaBanu amacras
B MAMKMX TKaHAX Ans obecneyeHns BO3MOXHOCTU Mome-
weHusa B fedeKT nanbua TpaHcnnaHTata dananru. Kpante
BA)HO y4MTbIBaTb 06EM TKaHe! B AMCTaNbHOM YacTu Nanb-
La, yTobbl NpeoTBPaTUTL HapyLLEHWE JIOKANbHOTO KpoBOC-
HabXeHWs M pa3BUTUE KPaeBOr0 HEKPO3a M3-3a HATAXKEHUS
KOXW nocne BHeppeHus ganaHrn. 06bluHO B KayecTBe fo-
HOPCKOW danaHr Ucnonb30Ban NPOKCMMAasIbHbIE UK Cpefi-
HWe danaHrv BTOpPOro, TPETLENO UM YETBEPTOr0 NabLa CTO-
nbl [21-24, 32-37, 40].

[locTyn K AOHOPCKONM 30He Ha CTOMe OCYLecTBASIMN
M0 TbiNIbHOW MOBEpXHOCTM Nanbua [21-25, 30, 32-37, 40, 42—
44]. 0bs3aTenbHBIM YCioBMeM bbiio coXpaHeHWe LienocTHO-
CTM TPaHCMNaHTaTa W ero HagKkocTHuUbl [21-24, 30, 32, 33].

[ins npefoTBpaLLEHNs YKOPOUEHNS AOHOPCKOro nanbLa,
a TaKKe C LieNblo COXpaHeHus CTabuibHOCTW nanbLa cTombl
MCMOJIb30BaNW pa3/inyHble MeTofbl: BHeAPEHWe pebepHoro
xpsiwa [25, 30], KocTHOro ayToTpaHcnaHTaTa, B3ATOrO NOA-
HaAKOCTHUYHO U3 rpebHs NoAB3LOLIHOM KOCTU [42], UMAUH-
APUYECKOro KOCTHOTO TpaHCMaHTaTa u3 bepeHHoN KocT
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C BKJI0YEHWeM B coCTaB anudu3apHoro xpawwa [42].

D. Buck-Gramcko [22, 23] npuMeHsn MeHee TpaBMaTuy-
HbI CNOCO6 — CLUMBaHME CyXOXMIUA crubaTens ¢ Cyxomu-
neM pasrubatens [OHOPCKOro nanbla cTonbl. JoHopcKuii
nanew, ¢puKcmpoBanu cnuueit KupwHepa Ha 4-5 Hep [22, 23].

BbigeneHHyto anaHry nanblia CTONbI BHEAPSNW B paHee
chopMUpOBaHHOE PELMMMEHTHOE JOXE Nasblia KUCTW B No-
NOXEeHWe MBO OCHOBHOM, 6o cpepHen danaHru (B 3aBUCK-
MoCTU 0T fiedeKTa). TaKKe TpaHCMMaHTaT MOr MOTEHLMaNbHO
WUCMOMb30BaTbCA AN 0AHOBPEMEHHON PEKOHCTPYKLIMK NACT-
HO-(anaHroBoro CyctaBa W YBEIMYEHWS 4JIMHbI Hefopas-
BMTOrO Masbla, B KOTOPOM OTCYTCTBYIOT BCE CKeJeTHble 06-
pa30BaHKA, OMCTaNbHbIE MO OTHOLLEHMIO K FONIOBKE NSACTHO
KocTn. CdopMMpOBaHHbIN Nanew, KUCTU GUKCUPOBanK cruuei
KuplwHepa Ha 4—6 Hep, [22, 24].

OcnoXHeHusa

O6HapyKeHHble B NYBAMKALMAX OCNOXHEHWS, BO3MOX-
Hble nocne nepecagku anaHr nasnbueB CTOMbI, YKa3aHbl
B Tabnuue.

Hanbonee YacTo cpeay 0cnoXHeHWii B MTepaType BCTpe-
YaloTCSA KPaeBOM HEKPO3 KOXM M MSAMKUX TKaHEW Ha KOHLE
cthopmMupoBaHHoro manbua kuctv (po 9,3% cnyyaes) v no-
C/leonepaLyoHHbIA NofBbLIBUX TPaHcnnaHTata (a0 12,5%).
B 1 uctounnke coobwatt o 13,0% cnyyaeB NoKanbHOro
HapyLieHUs: KpoBOODpaLLeHUs M3-3a HATAMEHWUS KOXM,
B pe3y/bTaTe Yero noTpeboBanoch yKopoueHue TpaHCnaH-
Tata [41]. B 1 nybnmkaumm nuwyT o 12,5% naumeHToB, y Ko-
TOpbIX ChopMMpPOBanUCh rpybble MocneonepaumMoHHble pyb-
Libl, 4TO NOTpeb0oBasno LOMNOSHUTENIBHON NAACTUKM MECTHBIMU
TKaHAMK [36]. KpaiiHe pegKuM 0CNOXKHEHWEM ABNISNach no-
BEpPXHOCTHas paHeBas MHekums — fo 0,6% cnyyaes [32].

OtnaneHHble pe3ynbTatbl

CornacHo aaHHbIM niMTeparypel, B Xo4e HabnoaeHus na-
LMEeHTOB B O0TAAJIEHHOM nepuoae 4acto BCTpedaancb ciiy4an

Tabnuua. MNocneonepauroHHbIe 0CNOXHEHWS, BO3MOXHbIE NOC/E TPAHCMaHTaLMM HEKPOBOCHabKaeMbIX hanaHr nanbLes CTOMb
Table. Postoperative complications possible after non-vascularized toe phalanges transplantation

OcnoxxHeHus UccnepoBanus | Dona ocnoxHenun, %
JlokanbHoe HapyLeHre KpoBooOpaLLeHus H. Kawabata et al., 2018 [41] 13,0
13-33 HATAXKEHUS KOXKM
lMoBepxHoCTHas paHeBas UHGEKLNS R.E. Carroll et al., 1975 [32] 0,6
R.E. Carroll et al., 1975 [32] 2,5
KpaeBoi HEKPO3 KOXM U MAMKWX TKaHen D. Buck-Gramcko, 1990 [22, 23] 5.2
Ha KOHLe chOpPMMPOBAHHOrO MasbLia KUCTH T. Gohla et al., 2005 [36] 8,3
T. Ozkan et al., 2007 [38] 5,6
H. Kawabata et al., 2018 [41] 9.3
['pybble nocneonepauuoHHble pybLbl, noTpeboBasiume
[OMOJIHUTESIbHOTO BMELLATeNbCTBa C NPUMEHEHUEM T. Gohla et al., 2005 [36] 12,5
Z-NNacTUKX UK MNACTUKU MECTHbIMU TKaHAMM
D. Buck-Gramcko, 1990 [22, 23] 2,1
lMocneonepaumnoHHbIA NOABLIBUX TPaHCMIAHTaTa T. Gohla et al., 2005 [36] 12,5
T. Ozkan et al., 2007 [38] 5,6
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YKOpoueHus, fedopMaLmm, M3bbITOUHON NMOABMKHOCTU [0-
HOpCKUX Nanbues ctonbl [37, 38, 40, 42], yto Morno BbI3BaTh
npo6neMbl ¢ NoabopoM n HowweHneM o06yBw [40, 42], ofgHaKo
He 0Ka3blBasio CYLLECTBEHHOMO BAMAHWA Ha NoXoAKy [37].

G. Bourke u S.P. Kay [42] B cBOMX HabnogeHusx pas-
LEeNWN NaUMeHTOB Ha ABe rpynnbl: 1-9 — naumueHTbl, KoTo-
pbiM 3aMeLLeHne fedekTa AOHOPCKON 30HbI He BbIMOJHANM;
2-2 — naumeHTbl Nocne 3aMelleHns aedekta nanbua ryb-
4aTO-KOPTMKANbHLIM TPAHCMIAHTaTOM. ABTOpbI OLiEHUBAM
cnefytolme napameTpbl: AAMHY JOHOPCKOr0 nanbLa cTombl
M0 CPaBHEHWMIO C KOHTpJiaTepasibHbIM YeTBEPTLIM NasbLieM
cTonbl (MCMonb30Banu As CPaBHEHUS KaK MOCTOSHHYIO Xa-
PaKTEpPUCTUKY [LOHOPCKOW CTOMbI), CTabUIbHOCTb JOHOPCKO-
ro nanbLa, Hanuuve fedopMauuin NanbLeB CToM, yA0BeT-
BOPEHHOCTb POLUTENEN COCTOSHWEM OMEPUPOBAHHBIX CTOM
y LeTeid. Y nauMeHToB 2-1 rpynnbl A/MHA AOHOPCKOrO NasnbLia
10 CPaBHEHWIO C KOHTpJIaTepasibHbIM bbina bosbLue B 6 ciyya-
X, paBHa B 3 c/ly4asx W Kopoye B 2 cnyyasnx. Y 60nblUMHCTBA
naumeHToB 1-1 rpynnbl 0OTMEYanuch rMbKMe, HeyCToMuMBbIE
(«nepeceKatoLLmecs» UK «NepeKpbIBaoLLMe») NanbLbl, TOr-
[ KaK BO 2-11 Ipynmne OHM BCTPEYasuUCh TOJbKO B 2 CIyyasX.
Y.0BNeTBOPEHHOCTL POAMTENEN COCTOSHUEM JOHOPCKOM CTO-
Nbl A€Teli oLeHMBanach NyTeM 0Mpoca 0 BHELLHEM BUAE CTOM,
nobbix Npobnemax ¢ NofbOpPOM M HoLLeHMEM 06yBM, a TaKxe
0 BHMMaHuUM pebeHKa K 0mepupoBaHHOM CTone. Y0BneTBO-
PEHHOCTb POAMTENIEN MALMEHTOB 2-# rpynnbl bbina Bhbilue,
YeM y poauTeneit nauveHToB 1-1 rpynnbil.

L. Garagnani et al. [40] KIMHMYECKM M PEHTTEHONOTMYECKN
U3y4yanu 3aboneBaeMocTb [OHOPCKUX y4acTKoB y 40 nauu-
€HTOB C He10Pa3BMTUAMM NasnbLEB KUCTW, KOTOpbIM B 1991-
2007 ropax 6bino BoinonHeHo 136 TpaHcnnaHTaumii hanaHr
nanbLEeB CTOMN C BOCCTAHOBMEHUEM CyXOXWUNUA pasrubatens
nocne ypanenus danadru. CpegHuin nepuof HabmogeHus
coctaBun 122 Mec ¢ MUHUManbHLIM NepUoLoM Habntoae-
Hua 36 Mec. llpu 3ToM, aBTOpPbI MCMOMbL30BANM OMPOCHUK
The Oxford Ankle-Foot Questionnaire (OAFQ), yTBepxaeH-
HbIn Anis geTen B Bo3pacTe 9—16 neT, KOTOpbI OCBeLlaeT
YL,0BJIETBOPEHHOCTb NALMEHTOB W UX POAMTENEN COCTOSHUEM
cton. bonee 80% nauMeHTOB U ceMelt COOOLLMAN O HanMyumn
3MOLMOHaNbHbIX NpobneM, cBA3aHHbIX ¢ Ux cTonamu. [1po-
bnembl, cBAi3aHHbIE ¢ NOABOPOM M HolleHWeM 0byBu, Bbin
oTMeyeHbl bonee yeM y 60% nauneHToB. Bce onmpoLueHHble
MaumMeHTbl CO0BLLMAM O CKIIOHHOCTU CKPbIBaTb CBOM CTOMbI.
C KIIMHMYECKOM TOYKM 3pEHNS YKOPOUeHUe LOHOPCKUX Nasb-
LLeB CTOM HOCUNIO YHUBEPCAbHbIA XapaKTep, a U3bbITouHas
MOABMKHOCTb 0TMevanacb B 76—100% cnyyaes. Heyameu-
TEeNbHO, YTO KIIMHMYecKas fedopMaLus NanbLeB CTon yCUm-
BaJlacb, KOrAa HECKOMbKO JOHOPCKUX hanaHr bpanu ¢ oaHoM
cTonbl. PeHTreHonornyeckoe UcciefoBaHue TakKe BbISIBUAMO
TMNOTPOdUI0 OKPYKAIOLLMX KOCTHBIX CTPYKTYP, BKJIKOYas auc-
TanbHyl danaHry, cpegHio danaHry U NoCHEBYIO KOCTb.
OpHoMy nmaumeHTy bbina MpoBefeHa aMnyTauus YeTBepTbIX
nanbLeB 00eux cTon B CBA3M C HECTAOUNIBHOCTBIO.

CornacHo AaHHbIM NOAABNALLEr0 BOMbLWIMHCTBA aBTo-
POB, OMTUMAbHBIA CPOK BbIMOSHEHUS OMepaLmn — MNepBbIe
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1,5-2 ropa »wu3hu [22, 24, 33, 34, 36-38, 41]. MpenmyLue-
CTBa: NYHLUMIA NOTEHUMan Ans pocTa, passutusa U GopMupo-
BaHWsi KUCTH, Bonee OLICTPOe 3aKMBNEHWE NOCNE ONepaLuu,
a TaKKe CHWMKEHHbI 3MOLMOHaNbHLIN bapbep ansa pebeHKa
U poauTenen. B KauecTBe HegOCTaTKOB paHHEro BMeLLaTeSlb-
CTBA OTMeYeHbI MOBbILLEHHAsA TEXHUYECKAs CIOMKHOCTb U CBA-
3aHHbIM C 3TUM MOBbILLEHHBIA PUCK OCNOKHEHMIA.

Mpn n3yyeHun nuTepaTypbl BLISIBIEHO, YTO MepecajKa
HEKpOBOCHabKaeMblx (anaHr nanbLeB CTOMbl OT/MYAETCA
PenKo YacToTON BO3HMKHOBEHMSA pe30pbumu TpaHcnaHTa-
TOB B OTZAJIEHHOM Nepuoge nocne onepauun 21, 25, 30, 32,
38, 43].

Mpu 3TOM 0BHapyeHbl NyoNMKaLuK, B KOTOPLIX aBTOpbI
COMOCTaBUNM CBA3b Pe30pOLMM TpaHCMNaHTaTa ¢ BO3pacToM
BbINOJIHEHWA ONepaTMBHOIO BMeLUaTenscTBa [36, 37]. B obe-
UX NybnMKaumax naumeHTbl bblan pasgeneHbl Ha 3 rpynnbi:
onepupoBaHHbIX B Bo3pacte Ao 1,5 net, ot 1,5 go 4 net
¥ cTapLe 4 ner.

Tak T. Gohla et al. [36] oTMeTUnK, 4TO y AEeTeN, onepupo-
BaHHbIX B Bo3pacTe Ao 1,5 nieT, yactoTa pe3opbumm cocta-
Buna 4%, Torga Kak y onepupoBaHHbIX B BO3pacTe CTaplue
4 net — 45%.

06 aHanormyHoM BbiBoge coobumnu F. Unglaub et al. [37],
onybnukoBaB HabntogeHus 20 NauUMeHTOB C BPOMAEHHBIMU
AedopMaumamm kucten, kotopbiM B 1975-1995 rogax bbino
NpoBefeHo 56 TpaHCMNaHTauui HEKPOBOCHabKaeMbIx da-
NaHr nasnbLieB cTon. PeTpocneKTMBHO NauueHTkl 06cnesoBa-
nuckb B cpepHeM yepe3s 3,5 (ot 1,5 no 17,6) rona Ha npea-
MeT QYHKLMM KMCTK, pocTa TPaHCNNaHTUPOBaHHO danaHry,
OLIEHKM 30Hbl POCTa, a TaKKe YAOBNETBOPEHUA POAMUTENEN
pe3ynbTaToM NleyeHus. Y aeTei, onepupoBaHHbIX B BO3pacTe
0o 1,5 net, TpaHCnNaHTaTbl NPUXUIKC, Cy4amn ux pe3opb-
LMW BbIM eAMHWYHBIMK, @ Y NaLMeEHTOB 3- rpynnbl 0TMe-
YeHa bonee BbLICOKAs 4acToTa pe30pOuUMM TPaHCMIAHTAToOB
(54%).

Bmecte ¢ Tem B Habmiogenusax H. Wolff u W. Goebel
33 B3POC/IbIMM NauUMeHTaMu (27-neTHel JeHLmHol 1 16-neT-
HWUM OHOLLEW) NpU KOHTPONIbHOM PEHTreHONOrMYeckoM 06-
cnefloBaHuM Yepes 1-2 roga nocne onepauuy n3nuca TpaHc-
NNaHTaToB He oTMeyanock [25, 30].

CornacHo [aHHbIM psiAa aBTOPOB, AJMTENILHOCTb (YHK-
LIYOHMPOBaHKA 30HbI POCTa B TPAHCM/aHTaTe TakXKe 3aBUCHT
OT BO3PacTa, B KOTOPOM BbIMOJHSANM onepaunio [33, 34, 36].

N.H. Goldberg u H. Kirk-Watson [33] 3asiBunu, uyto gons
COXpaHeHMs 30H PocTa Yy AeTeli C NepuoaoM OTAaNeHHOro
HabnofeHnsa B cpeaHeM 3,4 ropa coctaBuna 90% ons one-
PUPOBaHHbIX B Bo3pacTe OT 6 Mec ao 1,5 net, 67% ans one-
pupoBaHHbIX B BospacTe 1,5-5 net, 50% ans onepupoBaHHbIX
B Bo3pacte 5-13 ner.

R.F. Radocha et al. [34] npoBesu aHanoruyHble Habntoge-
HWA nauueHToB yepe3 1 roa nocne onepaumn. Y 94% petei,
OnepupoBaHHbIX B Bo3pacTe A0 1 roaa, 30HbI pocTa ocTa-
JCb OTKPLITbIMKA. YNCNIEHHOCTb MALMEHTOB C COXpaHHbLIMY
yepe3 1roa 30HaMuM pocTa, OMEPUPOBaHHBLIX B BO3pacTe
ot 1 10 2 net, oka3anacb HWwxe — 71 %, Torga KaK Bcero
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y 48% peTei, onepupoBaHHbIX B BO3pacTe cTapLlie 2 feT,
30HbI POCTa OCTaBa/IUCh OTKPBITbIMU.

T. Gohla et al. [36] TakKe BbisBUIM Hanbonee anuTenb-
Hoe QYHKLMOHMPOBaHME 30H pocTa Yy AeTel, onepupoBaH-
Hbix 1o Bo3pacta 18 Mec (87% B atoii rpynne), B Bo3pacTe
ot 19 Mec o 4 net — y 86 %, cTapuue 4 net — vy 64%.

B MupoBoit nuTepaTtype U3BECTHbI HabnoLeHMUs, NOCBSA-
LEHHbIE AJIMTENIBHOCTA M TEMMaM pocTa MepeMeLLEHHbIX
danaHr nanbues ctonbl [33-35, 38, 39, 41].

B Habnopenunsx N.H. Goldberg u H. Kirk-Watson [33]
JIMHEWHBIN POCT nepeMelleHHbIX danaHr npesbicun 90%
OT pOCTa aHanornyHoi anaHrn Ha KOHTpNiaTepanbHoM CTo-
ne BO BCEX CNydasX TPaHCMIaHTaLUKUN C OTKPbITHIMW 30HaMH
pocTa.

R.F. Radocha et al. [34] oTMeyanu, yTo Temnmbl po-
CTa TPAHCM/aHTaTOB y AEeTeW, OMEepUpOBaHHbIX B BO3pacTe
A0 2 ner, coctaBnsioT 1 MM/rog, Toraa Kak y onepupoBaHHbIX
B bonee nospgHem Bospacte — 0,5 MM/rog.

A.V. Cavallo et al. [35] coobiymnu, uto B TeyeHme 5-net-
Hero HabmiofeHus [JIMHA TPaHCMAaHTUPOBaHHbIX danaHr
YBENMUMNACh B CPEJHEM Ha 5 MM.

CornacHo Habnopenuam T. Ozkan et al. [38], ckopocTb
JIMHEMHOTO POCTa NepeHeceHHbIX anaHr B CpeHeM CocTa-
BWia 2,4 MM/rof, B nepuog Habntoferus ot 2 1o 4 net nocne
onepaLym, K 3aBepLUEHMI0 UCCNeA0BaHMS 30HbI POCTa QYHK-
umoHmpoBanu y 78% naumeHToB.

M.A. Tonkin et al. [39] TakKe oTMe4anu, YTo B OTAANEH-
HoM nepuoge (5—10 neT nocne onepaumm) AnMHA NepeHe-
CEeHHbIX (hanaHr nanbLeB CTOM cocTaBnsna B cpefHeM 75%
OT KOHTpNaTepasbHOM CONocTaBuUMOiA GanaHru NanbLa cTonbl
1 44% 0T KOHTpNaTepanbHoi NPOKCMMAaNbHOW anaHru nasnb-
La KucTu.

B 2018 rogy H. Kawabata et al. [41] onucanu pe3syb-
TaTbl CBOMX HabMOAEHUI 3a POCTOM MepeMelleHHbIX da-
naHr y 54 naumeHToB B TeyeHne 5—10 neT nocne onepauuu.
CpepHuii BO3pacT MaUMEHTOB HAa MOMEHT ornepaumu cocTa-
Bun 1,5 roga. [nmHa nepeMelleHHbIX anaHr cocTaBuna
87% oT oxwupaemoi npu 5-netHeM HabnwopeHuu, 71% —
npu 10-neTHeM HabnogeHun. Temnbl pocta hanaHr B cpea-
HeM coctaensnm 0,83 mm/rop B nepsble 5 net u 0,22 Mm/rop
B nocnegytowme 5 net. Y 23% naumeHToB pocT danaHru 3a-
BEPLUMICA B TeYeHMe MepBbiX 3 JIeT, Y ocTanbHbIX — B Te-
yenve 10 nert.

B cycTaBHbIX NOBEPXHOCTSAX PEKOHCTPYWMPOBAHHBIX Majlb-
LieB KUCTH, CHOPMUPOBaHHBIX 3a CYET NEPECAXEHHbIX hanaHr
nanbLieB cTomMbl, Habnoaanack noapuxHocTb [21-25, 30, 35,
38, 41, 43].

D. Buck-Gramcko [22, 23] oTMeu4an, 4To NombITKM BOCCO3-
AaTb (QYHKUMOHANbHBINA CycTaB MPUBOAMAM K NEpEMEHHBIM
pe3ynbTaTaMm C Auana3oHoM asuxkenni ot 0 go 90°.

B Habntopenmsx A.V. Cavallo et al. [35] cpeaHss amMnnm-
TyAa ABUXEHUI CHOPMMPOBaHHbIX CyCTaBOB cocTaBnsnia 60°.

CornacHo nybnukaumm H. Kawabata et al. [41] 06 onbite
HabntopeHunsa 54 nauueHToB B TeyeHue 5—10 net, aKTMBHble
LBWXeHUs B CHOPMMPOBaHHbIX CycTaBaX NasbLEB KUCTH
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Y 24 naumMeHToB OLiEHEHbI Kak xopoluue (pasrubaHue 6o-
nee 0° n crubanue bonee 45°), y 7 — ynoBneTBOpUTENb-
Hble, Y 16 — nnoxue (aMnautyna ABMxeHun MeHee 30°).
CrabunbHoOCTb M BbIpaBHWBaHWE MO OCK OLEHEHBI KaK Xo-
powume (mo 10°) B 37 u 33 cnyyasx cOOTBETCTBEHHO, YA0B-
netsoputenbHble (0T 10 go 30°) — B 8 1 5, nnoxve (bonee
30°)—B2Mm9.

3a cYeT yBeNIMYEHUS AJIMHBI OMEPUPOBAHHBIX NasibLeB
KUCTEN U MOSABNIEHWS MOLBWXHOCTM B CGHOPMMPOBAHHBIX
CycTaBax, TpaHCMMaHTauMs HEKpoBOCHabaeMblx danaHr
nanbLeB CTOMbI CNOCOBCTBYET YNYULLEHMIO MaHyabHbIX Ha-
BbIKOB, BO3MOXHOCTU caMo0bCnyuBaHus, GyHKUMM cxBaTa
KWCTeN 1 ux BHelwHero Buaa [21, 23, 25, 30, 37, 38, 40].

lMepen 3aBepllieHMEM aHanM3a [aHHbIX JMTepaTypbl
00 oTHaneHHbIX pesynbTatax Nepecajkyu HeKpoBocHabxae-
MbIX (anaHr nanbLeB CTOMbl, CTOMT YNOMSHYTb ClefyloLme
YHUKanbHble HabnofeHus [43-45].

B 2016 romy S. Naran [43] coobwmn o cnyyae Habnto-
LEHVSA NaUMEHTKN C BPOXAEHHOW aHOManuen 2—5 nanbLeB
npaBo¥i KUCTW yepe3 35 NieT nocne BbINOJHEHUS B BO3pac-
Te 4 NeT TpaHCMiaHTauuM HeKPOBOCHAbXaeMbIX MPOKCH-
MasbHbIX anaHr 5-ro nanbla NeBoii cTonbl U 4—5 nanbLes
MpaBoii CTOMbl B NMO3WLMKM OCHOBHbIX (anaHr 3-5 manbLeB
KMCTW. ABTOp OTMEYaeT XOpOLUYK (GYHKUMOHANBHOCTb KUCTU
C MOJSIHOCTBIO MOABMMHBIMU MACTHO-(aNnaHroBbiMU CycTa-
BaMK BO BCEX PEKOHCTPYMPOBaHHbIX MasbLax U OTCYTCTBUE
Yy NaUMEHTKM IMOLMOHANBHBIX MPOBAEM, CBA3aHHBIX C IMHEN-
HbIM YKOPOYEHUEM [JOHOPCKMX NasbLEeB CTOM.

WNHTepecHbl 2 Uccief0BaHUA pe3ynbTaToB NepeMeLLeHus
He (anaHr nanbLeB CTOMbI, @ NJIOCHEBBIX KOCTEN.

C.S. Chow et al. [44] B 2012 roay onybnukoBanu cefe-
HWSA 0 6 CNyYasX PEKOHCTPYKLMM TMNOMIACTUYHOIO BOMbLLIOT0
nanbua kuctu (Blauth, Tunei HIB-1V) nyteM nepecapkm npo-
[0/bHO Pa3feNieHHbIX MIIOCHEBbIX KOCTEN U UX COeaMHEeHMs
C PYAMMEHTapHO NACTHOM KocTblo. B xope panbHenwwero
Habmopenus (B cpefHeM 87,7 Mec) peHTreHoNnoruyecku fo-
CTOBEPHO OTMEYascs PoCcT NepeHeceHHoM NCHEBOW KOCTH
B cpeaHeM Ha 1,5 Mm/rof,. OyHKUMOHANEHOCTL KUCTEN oLe-
HuBanacb no Tecty [kebceHa—Teinopa. Cnaboctb onepupo-
BaHHbIX KUCTEW, MO CPABHEHUIO C KOHTpMaTepasibHbIMKU KO-
HEYHOCTAMM, COXPaHSANAck, HO ObInM yNyuyLLEHNs Npu 3axBaTe
W Npy OBMKEHUSX B cycTaBax 1 nanbLa KuUcTu.

AHanornyHbIi cnyyail pEKOHCTPYKUMM TMNONAacTUYHOMO
1 nanbua npasou kuctu (Blauth, Tun I1IB) y Manbunka B Bo3-
pacte 5 net onybnukoBaH M.A. Nakada et al. B 2018 rogy
[45]. [lo onepaumm y pebeHKa aKTMBHOe crbaHue u pasru-
baHue MexdanaHrosoro u NACTHo-(hanaHroBoro CycTaBoB
BonbLUoro nanbLia bbiM HEBO3MOKHBI, @ 3aNACTHO-NACTHbINA
cyctaB bbin HecTabunbHbIM. Ha peHTreHorpaMMax oTMeva-
nack runonnasus 1 NACTHOW KOCTW W fedeKT 3anscTHO-NACT-
Horo cyctaBa. PebeHKy BbiNOIHEHa TpaHCMIaHTaLMs HEeKpo-
BOCHA)KAeMOMW 4 N/OCHEBOW KOCTU N1EBOI CTOMbI, NpU 3TOM
(anaHra 6bina pasaeneHa nNpoAoNbHO, GparMeHT BbIUNIEHEH,
nepeBepHyT, TPAHCMNAHTUPOBaH W NOALUMT K 1 NACTHOM Ko-
cTu. Cpasy nocne onepauuu ANWHa NACTHO KOCTU COCTaBuWNa
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Puc. 2. PacnpocTpaHeHHOCTb B JiUTepaType MeTOA0B PEKOHCTPYKLIMM NPY PeAYKUMOHHBIX MOPOKaX PasBUTUA KUCTU Y AeTell.
Fig. 2. The prevalence in the literature of reconstruction methods for reduction malformations of the hand in children.

npubnusutensHo 20 MM, BKIOYas TpaHcnnaHTar. B TeyeHue
2 neT nocse onepauuy 30Ha pocTa bbina OTKPBLITOM, AJIMHA
chopMMpOBaHHOW NACTHOM KOCTU YBENMYMNACh NPUMEPHO
A0 28 MM. B xone HabnofeHus Takke oTMeTMack ctabunu-
3auma chopmupoBaHHoro 1 nambua, ynyuywmamch GyHKLMK
CXBaTa, 0TBELlEHMs W NpOTMBOMNOCTaBNieHUs nanblia. bonee
TOr0, 3aMETHOr0 HapyLIeHWs pocTa JOHOPCKOro nanbLa
He BbISIB/IEHO.

WtaK, n3 0630pa niuTepatyphbl CleLyeT, YTo MeTof, TpaHC-
MnaHTaumMm HekpoBocHabxaeMblx (anaHr nanbLeB CTOMb
B Ae(eKT nasbLeB KACTU OTHOCUTENIBHO ManioTpaBMaTuyeH
NS [OHOPCKOM CTOMbI, CNOCOBCTBYET BOCCTAHOBIEHMIO M/UN
YNYYLIEHMI0 aHATOMUYECKUX NPOMOPLMIA PEKOHCTPYMPYEMOT0
nasbLa KUCTU C COXPaHEHUEM KPOBOCHABXEHNS U UyBCTBU-
TenbHocTW. bonee Toro, oTMeyaeTcs BO3MOXHOCTb PocTa
nepemeLLeHHON hanaHru Npu COXpaHeHUM ee 30Hbl POCTa,
a TaKKe ynydwaetcsa GYHKUMOHANBHOCTb MasbLeB KUCTM
3a cyeT chopMUpOBaHHOrO CycTaBa.

Ha puc. 2 npepcrtaBneHa cpaBHWTENbHAs AMHaMUKa
NybIMKaLMOHHOM aKTUBHOCTM MO METOAAM PeKOHCTPYKLMH
pefyLMpOBaHHBIX MasbLeB B MUPOBOM IUTepaType.

3AKJTIOYEHUE

BbisiBNeHO 3HauMTeNbHOE 4MCno 3apybexHbix nybau-
Kauuin, MCCNefylolwnxX 3HaYeHWe TpaHCMIaHTaLuM HeKpo-
BOCHab)xaeMbIX (hanaHr nanbLeB CTOM NpU BPOXAEHHOM
naTonoruM Kuctu. BMecte ¢ TeM B HacTosiLee BpeMs B OTe-
YeCTBEHHbIX MCTOYHWKAX METOJ, LUMPOKO He OCBELLAeTCs.

TpaHcnnaHTauus HeKpoBoCHabaeMbix danaHr nanbLes
CTOMbI ABNSETCA aKTyaslbHbIM METOJOM JIeYeHUs Ans feTen
C BPOXJEHHbLIMW MOPOKaMU KUCTU, B YaCTHOCTU IKTPOAAKTH-
nven, 6paxmaaKkTUIneid U runonnasven, KoTopblid No3BosseT
YAYHLUMTL BHELUHWUIA BUA, M QYHKLMIO KMUCTW, obecneunBaeT
LOMONHUTENbHYI0 BO3MOXXHOCTb [J1S1 POCTa NasbLa 3a cyet
30HbI pocTa nepeMeLLeHHoi danaHrn. K ToMy e AaHHbIN
MeTo/, MeHee arpeccuBeH W bonee LOCTYNeH A TUPaXupo-
BaHMSA, YeM MUKPOXMUPYPrYECKasn ayToTpaHCNIaHTaLMs Nanb-
LeB cTonbl. bosee Toro, B 0T/IMYME OT KOCTHOW ayTONNACTUKM
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C MCMob30BaHMeM rybuaTo-KopTUKanbHOro TpaHCNIaHTara,
PUCK pe3opbuun 3HauNTeNbHO MeHblue. MeTod uMeeT npe-
MMyLLECTBA M Mepef KOMMPeCCUOHHO-AUCTPaKLMUOHHBIM
OCTEOCHHTE30M: HIXE BEPOSTHOCTb MPUCOEAUHEHNA UHEK-
LK1, CPOKY JIEYEHWS 3HAUMTENBHO MEHBbLLE, HET HYX bl B Ya-
CTbIX MepeBsi3Kax.

ABTOpammn He ocBelLeH TaKoW BOMpOC, Kak noapobHas
PEHTTEHONIOMMYECKas XapaKTepUCTUKa NOBEAEHUS 30HbI PO-
CTa HeKpoBOCHabxkaeMol danaHru. Y 6onbLUMHCTBA NaLMeH-
TOB MoC/e onepauymm Ha npoTsxeHun nepBbix 5—10 net poct
BCE K& 0TMEYaeTcs, Kak U NOABUKHOCTb B CHOPMUPOBAHHBIX
CcycTaBax.

CTOMT OTMETMTb, YTO 10 HACTOSALLLEr0 BPEMEHM HET YETKUX
NpeLCTaBNieHUA O NPUYMHAX NPOJOIKEHUS W NPEKpaLLeHUs
pocta B brvKalluMe CPOKW mocne onepauuu, pe3opouuu
nepeMeLLeHHbIX danaHr, 3aBUCUMOCTM MOLBUKHOCTU pe-
KOHCTPYMPOBaHHbIX MasbLEB OT TEXHONOUM BMELLATENbCTB.

HepocTaToyHas ocBeLLeHHOCTb B MUPOBOM JiUTepaType,
HeJoCTaTo4YHas OCBEAOMIIEHHOCTb OPTOMefOoB O BO3MOMX-
HOCTSX NPUMEHEHUS TPAHCMNAHTaUUN HEKPOBOCHabXaeMblx
(anaHr nanbLeB cTon 0bycNoBMBAIOT aKTyaNbHOCTb JaHHO-
ro UccrnepoBaHus.
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AHHOTAUNA

B cTatbe npenctaBneH 063op nuTepatypbl U3 uctouHnkoB PubMed (MEDLINE) v elLibrary no npobneMe noBpexaeHuii
3a[iHero noayKosblia Tasa. poaHanuanpoBaHo 67 HayuHbIx paboT u3 uctouHukoB PubMed u elibrary. OcBeLLeHbl coBpeMeH-
Hble acneKTbl KacCU(UKaLMM, AUArHOCTUKM U XUPYPrUYECKUX METOL0B NIeYeHUs MOBPEXAEHMIA 3aHEro NosyKosbLa Tasa.
B HacTosee BpeMs npeAnoKeHbl pa3nuyHble KiaccuduKaLmMm nepenioMoB KpecTLa, 04HAKO UX Hemb3sl paccMaTpuBaTh 0T-
AENbHO 0T BCEro Ta30BOro KoMbLa, MOTOMY YTO KpecTew, — 3T0 He TOIbKO OAMH U3 0TAEN0B MO3BOHOYHMKA, HO U YacTb Tasa.
«30M0TbIM CTaHAAPTOM» AWUArHOCTUKM MaLMeHTa C NOJ03PEHNEM Ha MOBPEXAEHWE Ta30BOro KoJblLia ABNSAETCS KOMMbIOTEp-
Has ToMorpacdus, KoTopasi CHUXaeT YacToTy NPONYLLEHHOW UMW 3an03/,a0i AMarHOCTUKY NOBPEXAeHU Ta3a. [103BOHOYHO-
Ta3o0Bas (QUKCaLMA B COYETAHMM C NOAB3L0LIHO-KPECTLOBLIMIA BUHTAMM WM NACTUHOW (TPUAHTYNAPHBIA OCTEOCUHTE3) —
Hanbonee cTabuibHas TexHWKa cTabunusaumum 3agHero noykosbua Tasa. OgHako HeobxoauMo yuuTbiBaTh 6onee BbICOKME
PUCKW HE3AXKMBNEHUS MOCNEONEPaLMOHHON paHbl W ryBoKoW MHGEKLUMM C NocneayloWwmnM yaaneHueM MeTannogukcaropa.
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1CMonb30BaTb MaNo0MHBa3MBHbIE METOAbI CTabunM3aLmm 3aiHero NoyKonbLia Tasa.
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Posterior pelvic ring injuries: classification,
diagnosis, methods of treatment

Nikolay A. Aganesov, Anatoliy F. Lazarev, Aleksandr A. Kuleshov,
Marchel S. Vetrile, Igor N. Lisyansky, Sergei N. Makarov, Vitaliy R. Zakharin

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

ABSTRACT

This article aimed to familiarize the reader with the features of classification, diagnosis, and treatment methods of posterior
pelvic ring injuries. It presents a review of literatures from PubMed (MEDLINE) and eLibrary investigating posterior pelvic ring
injuries. A total of 67 scientific papers were covered. Modern aspects of classification, diagnostics, and surgical methods of
treatment of the posterior pelvic ring injuries were analyzed. However, the classification of posterior pelvic injuries remains
a difficult problem. Currently, various classifications of sacral fractures have been proposed, but sacral fractures cannot be
considered separately from the entire pelvic ring because it is not only a part of the spine but also of the pelvis. The gold
standard diagnostic modality of a patient with suspected pelvic ring damage is computed tomography, which reduces the
frequency of missed or delayed diagnosis of pelvic injuries. Spino-pelvic fixation in combination with iliosacral screws or plate
(triangular osteosynthesis) is the most stable technique for the stabilization of the dorsal pelvic ring. However, the higher risks
of failure of the postoperative wound and the risks of deep infection with subsequent removal of the metal fixator should be
considered. In the absence of clinically significant displacement, but in the presence of pelvic ring instability, minimally invasive
methods of the stabilization of the posterior pelvic ring are preferred.
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AKTYANIbHOCTb

Kpecteu — 370 cBA3yloLlee 3BEHO MeXAY NMO3BOHOY-
HbIM CT01060M 1 Ta30BbIM KOJbLOM. YiepuBas Bec BCEro
Tena, OH UrpaeT dhyHAaMeHTanbHyl0 posb B obecneyeHum
CTabunbHOCTM Ta30BOro Kosiblia BO Bpems Harpy3ku [1].
K HeMy npunerawT Takue Ba Hble aHaTOMWUYecKue 06-
pa30BaHMsA, KaK HepBbl, KPOBEHOCHbIE COCYAbl, OpraHbl
MOYENOsI0BOM CUCTEMBbI U ApYrue opraHbl Manoro Tasa,
MMEHHO MO3TOMY MepesioM KpecTua Bbi3blBaeT He TOJib-
KO HapylueHue paboTbl 0MOpHO-ABUraTeNbHOro annapara,
noBpexAas 3afHee MONYKOMbLO Ta3a M Bbi3biBas Hapy-
LeHWUe LeNOCTHOCTH BCEro Ta30BOr0 KOMbLA, HO U MOXKET
MPUBECTU K Pa3fIMyHbIM COMYTCTBYHLLMM MOBPEXLEHUAM
BHYTPEHHWX OPraHoB.

CyLLecTBYeT MHOXECTBO MPUYMH, BbI3bIBAOLLMX NOBPEX-
[EHUS 33[jHWX OTAENO0B Ta3a, HauWHas C BbICOKO3HEpreTyu-
YeCKOM TpaBMbl Y MONI0AbIX (BOPOXKHO-TPAHCMOPTHbIE MpO-
UCLUECTBUSA, KaTaTpaBMa) W 3aKaHuMBas He3HauMTeNbHbIMY
TpaBMaMu Y MOXWIbIX J0fel, CTpafaloLLmMX 0CTE0NOpPO30M.
Mo faHHBIM pasHbIX aBTOPOB, YacToTa NOBPEXAEHUA 3a4HMX
OTAENOB Ta3a, He CBA3aHHbIX C OCTEOMOpPO30M, COCTaBMSEeT
2,1 cnyyan Ha 100 Tbic. YenoBekK [2]. TeM BpeMeHEM 4MCO
3Tux nospexpaeHnid ¢ 2002 no 2011 roa Beipocno BTpoe [1].
370 MOXKHO CBAi3aThb W C Bonee LUMPOKUM MCMONb30BaHUEM
KoMnbtoTepHoi ToMorpadmm (KT), BAMAIOLLLEN Ha Ka4ecTBO MX
AvarHoctuky [3].

KNACCUPUKALMUA

B 1948 ropgy A.B. KannaH npeanoxun nepsyw Knac-
cuduKaumio, 6asupylollylocs Ha LiefoCTHOCTM Ta30BO-
ro Kombua [4]. B nocnegywoweM, Bo 2-i nonosuHe XX B.,
Obinu npeanoxeHsl Knaccudmkauum Pennal & Sutherland
(1961), yuutbiBatowwas MexaHusM nospexaenus, u M. Tile
(1980), ocHoBaHHas Ha CTabWLHOCTM Ta30BOro KoJbLa [4].
OHM W nernu B 0CHOBY COBPEMEHHBIX KilaccuuKaumi no-
BPEX/EHWI Ta30BOr0 KoJbLia.

Knaccudmkaums noBpexaeHWn 3afHUX OTAENoB Tasa
OCTaETCA C/I0XHOW npobnemoii. B HacToswee BpeMa npea-
NOXEHbI PasfiMyHble BapuaHTbl KnaccuduKaumum nepenomos
KpecTua, 0f4HaKO WX Hemb3s paccMaTpuBaTh B OTAENbHOCTH
OT BCEro Ta30BOr0 KOJbLIA, MOCKOMbKY KpecTel SBSeTCs
He TO/IbKO O[JHAM U3 OTAESI0B MO3BOHOYHUKA, HO W YacTblo
Tasa.

N3onupoBaHHble NOBPEXAEHUS KpecTua COCTaBns-
tot po 10-13% Bcex nepenoMoB Kpectua [5], B TO Bpems
KaK [0S NOBPEXEHWUH, CBA3AHHBIX C HApYLUEHWEM Ta30BOr0
Konbua, poxoaut ao 80-90% [1, 3, 6].

Ha cerogHAwWwHMA [eHb KnaccUUKaLMOHHBIMUA CH-
cTeMaMy, LUMPOKO WUCMONb3yeMbIMU OIS OMUCaHUS nepe-
JIOMOB KpecTua B KOHTEKCTe BCEro Ta3oBOr0 KOJMbLa,
ABNATCA Knaccudukaums Association of the Osteosynthe-
sis / Orthopaedic Trauma Association (AQ/OTA; puc. 1), Mo-
amduumMpoBaHHas Knaccuduraums Tile [6] m knaccudmkaums
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Young-Burgess [7]. Knaccudmkaums AO/OTA noppasgens-
eT NepesioMbl B 3aBUCMMOCTW OT CTabUIbHOCTU Ta30BOrO
KonbLa, B TO BpeMs Kak Knaccudmkaums Young-Burgess
XapaKTepusyeT NoBPeXAeHUs B 3aBUCMMOCTU OT pasiny-
HbIX BEKTOPOB CMeLLEHWs: NepeAHe3afHss KOMMpeccus
(APC), bokoBasi KoMnpeccus (LC), BepTUKanbHbIA CABUT
(VS; puc. 2).

Knaccudukaumm nospexpeHwid KpecTua Aensarcs
B 3aBMCUMOCTM OT BapuaHTa MpOXOXAEHUS NIMHUK nepe-
7IOMa OTHOCWUTENIbHO KPecTLoBOM KOCTU (NPoAosibHbIe,

intact

Puc. 1. Knaccudukaums nepenomoB Kocteit Tasa no AO/OTA:
TMN @ — cTabunbHble MOBPEXAEHNS, NPU KOTOPLIX LENOCTHOCTb
KOCTHO-CBSI304HOr0 annapara 3afHero MojyKosbLa He Hapylue-
Ha, AvadparMa Tasa WHTaKTHa; TMN b — YacTWYHO CTabWNbHBbIE,
COMPOBOX/AIOLLMECS HEMONHBIM Pa3pbiBOM 3aJHEro MosyKosblia
1 ouadparmbl Taza, NpU KOTOPOM MOXKET UMETb MECTO POTaLMOH-
Has HeCTabUNbHOCTb; TUM € — HeCTabunbHble NOBPEXAEHNS Ta30-
BOTO KOJIbL@ C MOJIHOM NOTepei LIeNIOCTHOCTY 3a[iHero NoNyKosbLa
U avadparmbl Ta3a, pOTaLMOHHON M BEPTUKANbHOWA HeCTabubHO-
cTbio [6].

Fig. 1. AO/OTA classification of pelvic fractures: type a — stable
injuries in which the integrity of the bone-ligamentous apparatus
of the posterior pelvic ring is not broken, the pelvic diaphragm is
intact; type b — partially stable, accompanied by incomplete rup-
ture of the posterior pelvic ring and pelvic diaphragm, in which
rotational instability may occur; type ¢ — unstable damage of the
pelvic ring with complete loss of integrity of the posterior pelvic
ring and pelvic diaphragm, rotational and vertical instability [6].
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APC 1 2 3

VS

Puc. 2. Knaccudukaums nepenomos KocTeit Tasa no Young-Burgess [7]. LC — natepanbHas Komnpeccusi: 1 — KOMMpeccuoHHble nepe-
NOMbI JTOOKOBbIX BETBEN (BEPXHEN U HUKHEN) U MUNCUnaTepasbHON NepeaHei KPecTLoBOA KOCTH; 2 — MepesioM BETBU M BbIBUX MMCH-
naTepanbHOM 3aJiHeli NOAB3[OLLHOM KOCTW; 3 — WncunaTepanbHas KOMMPeCcus U KOHTpanatepanbHas nepefHe3afHss KOMMpeccus.
APC — nepenHe3agHss Komnpeccust: 1 — paclumpenne cumMdusa <2,5 cM; 2 — pacmpenue cumdmsa >2,5 cM, auactas nepefHero
cycTaBa S, pa3spblB KPecTLOBO-OCTUCTBIX M KPeCTLOBO-bYrpucTbIX CBA30K; 3 — BbIBUX S; C COMYTCTBYIOLLMM MOBPEKAEHNEM COCYAOB.
VS — BepTuKanbHbIN CABUM: 3aJHSS M NPEBOCXOAALLAsA HanpaBfeHHas cuna.

Fig. 2. Young-Burgess classification [7]. LC — lateral compression: 1 — compression fractures of the pubic rami (superior pubic ramus
and inferior pubic ramus) and ipsilateral anterior sacral ala; 2 — rami fracture and ipsilateral posterior ilium fracture dislocation; 3 —
ipsilateral lateral compression and contralateral APC (windswept pelvis). APC — anterior posterior compression: 1 — symphysis widening
<2.5 cm; 2 — symphysis widening >2.5 cm, anterior S; joint diastasis, disruption of sacrospinous and sacrotuberous ligaments; 3 — S,
dislocation with associated vascular injury. VS — vertical shear: posterior and superior directed force.

nonepeyHble WM KOMOMHMpOBaHHble B Buae H-, U-, A-
unm T-o0bpasHbix GopM; puc. 3). TNpofonbHble NepenoMbl
ABNIAOTCA Hambonee pacnpocTpaHéHHbiMK (90%) [5], none-
peyHble COCTaBNAT Bcero 3—5% Bcex NepenoMoB KpecTua
(OHM Ke eLlé NOApa3LeNATCA Ha BbICOKME MW HU3KME)
[8], @ Ha KOMBMHMPOBaHHbIE NepenioMbl, Takue Kak U-, H-,
T- unu A-obpasHble, npuxoantcs 3—6% Bcex Cyyaes nepe-
noMoB Kpectua [9].

\‘*‘:— 3
N\ /
I 7/

OtpenbHo crnefyeT OTMeTUTb Cneunduueckoe cocTo-
fiHMe, M3BECTHOE KaK MO3BOHOYHO-TAa30Bas AMccouMa-

LM, KOTOpPOE BO3HWKAET U B CAyyasxX [BYCTOPOHHUX Mpo-
AonbHbIX nepenomoB (cM. puc. 1) [10], n npu paspbiBax
KpecTL0BO-NOAB30LWHOr0 cycTaBa. [ng npoaosbHbIX nepe-
NOMOB NpefJioXeHa oTaenbHas knaccuduraums no Denis
(puc. 4) [11]. Knaccudmkaums no Denis npepnaraet pasge-
NATb NepenioMbl Kpectua Ha 3 30HbI [11]:

Puc. 3. Knaccudukaums KoMOBMHMPOBaHHbIX NEpPeNioMOB KPecTLa No NpOXOXKAEHMI0 NMHUK nepenoma Kpectua: | — U-obpasHblid; Il —
H-06pasHbiit; Ill — T-o06pasHbiid; IV — A-06pasHbiit [9].

Fig. 3. Classification of combined sacral fractures according to the sacral fracture line: | — U-shaped; Il — H-shaped; Ill — T-shaped;
IV — A-shaped [9].

DAl https://doiorg/10
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Puc. 4. Knaccudukauma no Denis: 30Ha | — nuHusa nepenoma
NPOXOAMT Yepes Kpbisibsl KPeCTLa laTepasbHee KPecTLoBbIX 0TBEp-
CTWIA; 30Ha || — NMHMA NepenoMa NPoXoAMT Ha YPOBHE KPECTLOBbIX
0TBepCTUHA; 30Ha Ill — nMHMA nepenoma NpoxoauT Yepes3 KaHan
KpecTua MeauanbHee KpecTLoBbIX oTBepcTuid [11].

Fig. 4. The Denis classification: zone | — fracture involves the
sacral ala lateral to the foramina; zone Il — fracture at the level of
the foramina; zone Il — fracture affects the sacral canal medial
to the neural foramina [11].

 30Ha | — NMHMA nepenoma MpoXoauT natepanbHee
KpecTLoBbIX OTBEPCTUI;
+ 30Ha |l — nMHMA nepenioMa NpoxoauT Yepes KpecT-
LLOBble OTBEPCTUS;
 30Ha Il — nuHMA nepenoMa NpoXoamT Yepe3 KaHan
KpecTua (MefuanbHee KpecTLOBbIX 0TBEPCTUN).
MepenoMbl 30Hb! | [11] uMetoT 6% pUCK HEBPONIOMUYECKMX
0C/oXHeHuiA (papmkynonatus Ly). MNepenombl 3oHb! 11 (MoryT
BO3HWKaTb Y NaLUMEHTOB C HeCTabunbHOWM reMofuHaMUKOM
13-3a NOBPEXAEHUs BOKOBbIX M MeAuanbHbIX KPecTLOBbIX
aptepui) [11] umetoT 28% puUCK HEBPONOTMYECKUX OCTIOKHE-
Hui. Mepenombl 3oHb! |l uMetoT 56% pucK HEBpONIOrUYECKMX
OCNIOXHEHWN (CMHAPOM «KOHCKOro xBocTa») [11].
MoauduumpoBaHHas knaccupukauus Roy—Camille [12]
(puc. 5) onucbiBaeT BbICOKWE MOMNEPEYHbIE NEPESIOMbI KPecT-
ua (Bblle Tena Sy,) ¢ pasnMYHbIM PUCKOM HEBPONOTMYECKUX
MopaKeHWn U pasfensieT WX B 3aBUCUMOCTU OT CMELLieHNS.
3 nepenomsl npuxoasTcs Ha 3oHy Il [8]. Knaccudukaums
Roy—Camille BkntoyaeTt B cebs 4 TMna nepenomoB ¢ pas-
JINYHBIM PUCKOM Pa3BUTUA HEBPOJSIOTMYECKUX MOPAXEHWIA
[13]. MepenoMbl TMNa | 0TNMYAIOTCA TONBKO KUGDOTUYECKOI
yrnoBoii aedopMauyen, nepenioMbl Tuna Il xapakTepuaytoT-
€A KaK Kno3oM, TaK U peTponmcTe3oM, nepesioMbl Tuna il
MPeACTaBsieHbl NOMHBIM aHTENIUCTE30M, a nepenioMsl Tuna [V
XapaKTepu3yloTcA CUMbHbIM paspylueHreM Tena S;. Tunbl | u |1
Hambonee pacnpoctpaHeHbl (93%), B To BpeMs Kak Tunbl I
u IV Bctpeyatotcs pexe (7%) [13].
B. Isler Takxe pasgenun noBpeXAeHUs KpecT-
La B 3aBUCUMOCTM OT MPOXOXAEHWUA JIMHUM MepesioMa
no OTHOWEHWI0 K cycTaBHoi ¢acetke L,—S, KoTtopas
BMECTe C MOACHUYHO-KPECTLOBbIMUA 33JHUMU CBA3KaMM
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[

I I Il v

Puc. 5. Knaccudwmkaums no Roy—Camille: Tun | — nepenom
C yrnoBoii kKndotuyeckoin gedopmaument; in Il — nepenioM ¢ ku-
tdotnyeckon pedopmaumeii u petponuctesom; Tun [l — nonHbii
aHtenucres; Tun IV — ToTanbHoe paspylenue Tena S, [13].

Fig. 5. The Roy-Camille classification: type | — fractures show
kyphotic angulation only; type Il — fractures demonstrate both
kyphosis and retrolisthesis; type Il — fractures have complete
anteriorlisthesis; type IV — fractures characterized by severe com-
minution of the S, body [13].

W KpecTL0BO-NOAB3A0LLIHBIMA CycTaBaMu OnpeaenseT cTa-
OUNbHOCTb NMO3BOHOYHMKA U Tasa (puc. 6) [14]. OH Knaccu-
(uvumpoBan npofosibHbIe TpaHCHOpaMUHaNbHbIE MEPESIOMb
W pa3genun ux Ha 3 Tuna:

+ TN | — cTabunbHLIA, NPOXOAALLMN NaTepanbHee Cy-
cTaBHOM daceTku L,—S;;

e 1N Il — HecTabunbHbINA, NPOXOAALLMIA Yepe3 CycTaB-
Hyto daceTky L,~S;;

« tun |l — KpaiHe HecTabunbHbIA, MeananbHbIA Mo
OTHOLLEHUIO K CycTaBHOW (aceTke L,~S, npeacTas-
nsowmi coboii cBoero pofa No3BOHOYHO-Ta30BYIO
Auccoumaumio [15], BO3HMKAIOLLYIO0, KaK npaBuio, Npu
BEPTUKANIbHOM COBUTE.

AUATHOCTUKA

KnuHuyeckan

KnuHuyeckuin amarHo3 nepenioMa KpecTuia He BCerfa oye-
BW[EH, a NMOPON U 3aTPYAHEH. [TepenioMbl KpecTLa ABNSAI0TCA
4acTblo MoNMQOKabHLIX NOBPEKLEHWA Ta3a B COYETaHWM
C MOBPEXAEHWUAMM NepeaHero NojyKonbLa U nepesioMamm
BEPT/Y)KHOW BNafuHbl. YacToTa NponyLleHHoW MM 3ano3-
[anoii AMarHoCTMKM Konebnetcs B npefenax ot 25 no 70%
[16]. B uenom ans nepenoma Kpectua XxapakTepHa cneundu-
YecKas KapTuHa C YYETOM MexaHu3Ma TpaBMbl: 3TO 0BbIYHO
BbICOKO3HEPreTMYeCcKas TpaBMa, CONpoBOXKAALLAACs bonbio
B Aroauuax, KpOBOMOATEKAMM, NPUNYXIIOCTBIO UM PBaHOM
paHoli B 06nacTh KpecTua, HapyLeHWeM YyBCTBUTESbHOCTH
MPOMEKHOCTM U FeHUTaNNIA, HapyLLeHUeM TOHYCa aHabHOro
COUHKTEpa, HEBPONIOTMYECKUM AeDULMUTOM HUKHUX KOHEY-
HOCTeW, HanuumeM nopaxenus Mopens—JlaBanne. Cnenyet
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Puc. 6. Knaccud)ukaum HOBPE)KAEHMVI MNOACHNUYHO-KPECTLOBOro 0TAesa No3BOHOYHMKA Mo Isler: Tun | — nmnus rnepesioMa narepasibHee

cyctaBHon aceTku L,—S;; Tvn Il — nunma nepenoma npoxoamt yepes cyctasHyto daceTky L,—S;; Tun |ll — nnHusa nepenoma MeauansHee
cycrasHon daceTkn L,~S, [14].

Fig. 6. Isler classification of the lumbosacral injuries: type | — the fracture line is lateral to the facet joint L,~S;; type Il — the fracture
line passes through the facet joint L,—S;; type Il — the fracture line is medial to the facet joint L,~S, [14].

OTMETUTb, YTO B 62% Ciy4yaeB BbICOKO3HEPreTUHecKue Mno-
nepeyHble MepesioMbl KPecTLa COYeTalTcs C nepenoMami
TPYLHBIX M NOSACHWUYHBIX MO3BOHKOB [17].

HusKoaHepreTuyeckne nepenoMbl KpecTua XapakTe-
PU3YKOTCA HETUMUYHOW KJIMHUYECKOW KapTUHOW (MaumeHThl
XanytTcs Ha HeoJHO3HayHyl 60b B MOACHMLE, KoTopas
YCUIMBAETCS NMpU OCEBOW Harpyske, UMUTUpYs 6onb OT no-
SICHUYHOrO CTEHO3a WM MeTacTa3upOBaHUA B NMO3BOHOYHMK,
KaK npasuno, 6e3 pagukynonatum) [18]. HuskosHepreTuye-
CKMe nepenioMbl HOKOBbIX Macc KpecTLia COMpOBOXAATCS
nepenomMoM NobKOBOM Ayrv W ABASIOTCA TUMUYHBIM BULOM
nepenomoB Ha doHe ocTeonopo3a. CTpecc-nepenombl KpecT-
Lia 0bbI4HO HabnlaKT y CMOPTCMEHOB, CO0bLLatOLLMX 0 Bonu
B MOSAICHMLE Npy OTCYTCTBUM TpaBMbl [19].

JlyyeBan

Knaccuueckne 0630pHbIe peHTreHorpamMMbl Tasa B Nps-
MO NPOEKUMM CIyKaT MeTOAOM MepBUYHON AMarHOCTUKM,
0[JHAKO OPMEHTUPYSCb TOJIBKO HAa HUX MOXHO MPOMYCTUTb
A0 50% nepenomoB kpectua [17]. Mpoekuum Bxoaa 1 BbIxofa
(inlet/ outlet) MoryT poNoNHMTL NpAMY0 NpOEKLMIO ANS yBe-
JIMYEHUA YYBCTBUTENBHOCTU PEHTIEHOMPaMM K AMAarHOCTUKE
NOBPEXAEHNN 3aHNX 0TAeNoB Tasa [17].

B HacTosilee BpeMs «30/10TbIM CTaHLAPTOM» MCCle-
A0BaHWUA NaLMEHTOB C MOAO03PEHMEM Ha MOBpEeX[eHue Ta-
30BOr0 KoJbLia CIyXMUT KoMnbloTepHas Tomorpadua (KT),
KoTopas cnocobHa nmoMoub 0bHapyXuTb NepenioMbl KpecTLa
¢ yyBcTBUTENBbHOCTBIO A0 88% [20]. MarHnTHO-pe3oHaHcHas
Tomorpadust (MPT) obnagaet camMoi BbICOKOM YyBCTBUTEb-
HocTbio (98%), NocKonbKy MOXeT cnocobcTBoBaTh AMarHo-
CTMPOBAHUIO CKPbITbIX NEPESIOMOB C HEMOBPEXLEHHBIM KOp-
TUKaNbHBIM CI0eM KocTu, nponyiieHHbix npu KT [19]. Ha MPT
MOXHO 06HapYXWTb OTEK ryBuaToi KOCTU M IMHMIO NepenoMa
B BUZE JIMHUM TUMOUHTEHCMBHOO curHana [21]. KpoMe Toro,
nepenoMbl KpecTLa MoryT bbiTb CBA3aHbI CO 3/10Ka4eCTBEH-
HbIM MopaXkeHneM (Mo LaHHbIM HEKOTOPbIX MCCe0BaHuN,
Bo 45% cnydaes) [22]. MPT Take MoXeT noMoub B aud-
depeHumManbHol AMarHoCTUKe, N03BONAA UAEHTUdULMPOBATL
OTEK KOCTM, KOTOPbIA ABNSETCS NPU3HAKOM WHGDEKLMOHHOIO
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npoLecca MM ONyxonu, KoTopble HeobX0AMMO WUCKIYUTL
[23]. Mpu NoA03peHNM Ha CTPECCOBLIA NEPESIOM Ha3Ha4atT
MPT, 3a KoTopoit cnegyet u KT, cootBeTcTBeHHO [24]. KocT-
Has CLUMHTUrpaduA MOXKET MOMOYb B JMArHOCTUKE HU3KO3-
HepreTMYeCcKUX NepesioMoB KpecTua, 06afas BbICOKO YyB-
CTBUTENBHOCTbH), HO MeHbLUel cneunduyHocTbio, YeM MPT
[25]. OpHodoToHHas 3muccuoHHas KT no3BonseT He TOSIbKO
MAEHTUOULMPOBATL NEPESioM, HO WM AMArHOCTUPOBATb €ro
[JaBHOCTb [26].

NEYEHWUE NOBPEXAEHUI
3AHET0 NOJTIYKOJIbLIA TA3A

KoHcepBaTuBHOe neyeHue

lNokasaHWa K KOHCepBaTUBHOMY JIEYEHWIO, MO AAHHBIM
NUTepaTypbl, CNefylolime: KpaeBble MepesnoMbl Ta30BO-
o KofblLia, HU3KME MonepeyHble MepenioMbl KpecTua, cTa-
BunbHble MPoOAONbHbIE MepenioMbl BOKOBLIX MacC KpecT-
ua 6e3 cMeleHmns [27]. TeM He MeHee HEKOTOpble aBTOPbI
MpeLsiaralT XMpypruyecKoe NeYeHne CMeLLEHHBIX Knepeau
HW3KMX MOMepeYHbIX NepPesioMOB, OCNIOXHEHHBIX HEBPOIOTY-
yeckuM peduumtom [28].

KoHcepBaTMBHOE neyeHne 3aKYaeTcs B MOCTENBHOM
pexume, 06e3605MBalOLLEN Tepanuv 1 NOCNEAYIOLLEN pea-
ounuTaumm [27].

JleyeHne cTpecc-nepesioMoB BKJIKOYAET OrpaHWYeHue
(M3MYeCKUX Harpys3oK, 3aHATUIA CNOPTOM, a B Cily4ae Hapy-
LeHUs MeTabonM3Ma KOCTHOM TKaHW — NMpWEM MpenapaTos
Kanbuus u BuTamuHa D B TeyeHmne 3—6 mec [29].

Xupypruyeckue MeToabl ie4eHUs

Hanunume HecTabnnbHOCTH, CMELLIEHNS NPY NOBPEXAEHUN
Ta30BOro KOJbLiA CITy)KaT NPAMBIMU MOKa3aHWAMM K onepa-
TMBHOMY JIEYEHMIO.

MonepeyHble NepesioMbl HUXKE YPOBHSA KPecTLOBO-Noj-
B3AoLHoro cyctasa (S,,/S,—S,) ¥ HenonHble NpPoAosbHbIE
nepenoMbl 0BbIYHO CYMTAKT CTabUbHBbIMKU. 3aBepLUEH-
Hble MPOJOSbHblE NEPenoMbl U CMELLEHHbIE MonepeyHble
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nepenoMbl CYMTAIOTCA HECTabuibHBIMM W TpebyloT xupypru-
yeckoit durcaumm [30]. To e oTHocutca U K U-06pasHbiM
nepenoMaM, Bbi3blBaloLLMM MO3BOHOYHO-TA30BYI0 AMcCoLMa-
LiMI0: TaKue NepesioMbl 0BbIYHO TPEBYHT XMpYpruyecKon huK-
caLum, NOCKOJbKY OHU SIBNAIOTCA HecTabunbHbIMM U MOryT
MPUBECTU K NPOrpeccupytoLLeMy KUDOTUHECKOMY CMELLEHMID
1 OTCPOYEHHbLIM HEBPOJIOTUYECKUM OC/IOXHEHUAM [31].

M.J. Halawi 1 coaBT. B cBoeit paboTe 0TMeYaloT, 4To CMe-
weHue bonee 10 MM TpebyeT xupypryeckoro nedenus [32].
Yto KacaeTcs TpaBM 3afHWX OTAENOB Ta30BOr0 KOMbLa,
10 TpaBMbl AO/OTA Tvna A u HeKkoTopble Cly4an MoBpeXx-
LeHui Tasa be3 cMelLleHWs naTepanbHOW KOMMpeccuent
no Young—Burgess cunTaioTcs CTabunbHBIMU U AOMMKHBI fe-
unTbCs KoHcepBaTueHO [27]. TpaBMbl AO/OTA Tvna B co cMe-
LeHreM 1 Tuna C TpebytoT XMpypruyeckoro BMeLLaTeNbCTBa,
TaK KaK OHM ABNIAOTCA HecTabunbHbiMK [32].

Xupypruyeckoe neyeHne HEBPOJIOTMYECKW OCTIOXHEHHOM
TpaBMbl — CMOPHBbIA Bonpoc. [ToBpexaeHne BbilLe MO3BOH-
Ka Sy, ConpoBOXAatoLLeecsi CUHAPOMOM «KOHCKOr0 XBOCTa»,
4acTo OTHOCAT K mepesioMaM 30Hbl |Il; oHo TpebyeT npsMon
WAN HEMPSMON XMPYPrUYeCKoi LeKOMNpeccun, Aaxe ecniu
Mo3[HO AMarHocTUpoBaHo. [leicTBUTENbHO, KOrAa BCTpeya-
t0TCS NEPENOoMbI C OTIOMKaMU, MUrpUpOBaBLUMMI B KPeCTLIO-
Bbli KaHan, CAABMMBAIOLLME HEPBHbIE KOPELLKY, NMOKa3aHo 1x
XMpypruyeckoe yaaneHue U3 KpecTLoBOro KaHana B cnyya-
X, Tie OHU BbI3bIBAKOT HEBponoruyeckuin feduunt. 0aHako
UTO KacaeTcs ApYrvx HEBPOJIOTMYECKUX OCIOXHEHWH, XMpYp-
rmyecKasl AeKOMMPEeCcHs He rapaHTupyeT yyLlero pe3ynbTa-
Ta B CPAaBHEHWM C HEXMPYPrUYECKUM fleyeHmneM [32].

B uenoM nokasaHua W LeNM XMpYpruyeckoro neve-
HWA Pa3nMyYaloTCa B 3aBUCMMOCTM OT 3HEPrUW MepesioMa.
lpn BbLICOKO3IHEPreTUUECKUX TpaBMax LeNbl ornepauuu
ABNAETCA aHaTOMWYecKas peno3vuus M BOCCTaHOBMEHWE
CTabWALHOCTU C MOMOLLBIO KECTKOW (UMKcauuu, B TO Bpe-
MSl KaK MPW HU3KO3HEPreTUYeCKUX MOBPEXAEHUSX LieJiblo
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OKa3bIBaeTCA BOCCTAHOBJIEHWE CTABUNBLHOCTU C MOMOLLbH
JKECTKOW (MKCALMM KaK MOXHO MeHee MHBA3MBHO, MPU 3TOM
3HaYMMOCTb CaMOWi Peno3uumUmM YXoaUT Ha BTOPOM niaH [33].

B 2012 ropy on1s NpUHATUS peLLeHns 0 TaKTUKe Jie4eHuns
R.A. Jr. Lehman u coaBT. bbina paspaboTtaHa cucteMa Knac-
CMOUKaLMM TpaBM MOSCHUYHO-KPECTLLOBOrO OTAENa Mo3B0-
HouHWKa Lumbosacral Injury Classification System (LSICS).
Knaccubukaums ucnonb3yetcs Npu TSIKENOW TpaBMe, Kak-
[0My MepesioMy NpUCBaUBAETCA OLEHKa B AuanasoHe ot 0
no 10, ocHoBaHHas Ha MopdoiorMM nepesioMa, noBpexzae-
HWW CBSA30K M HalMuMM HeBponoruyeckoro geduumta, roe
uncno b6annoB <4 yKa3blBaeT Ha HE0OX0AMMOCTb NMPOBEAEHMS
KOHCEepBaTUBHOTO JleYeHms, @ >4 — Ha NoTpebHOCTb B Bbl-
MOJSIHEHUM XMPYPruYecKomn ctabunusaumm [34].

XUpypruyeckue MeTonbl MOXHO pasfennTb Ha 2 0CHOB-
Hble rPynMbl: METOAMKM DUKCALMM 3aHEr0 NOJYKobLA Ta3a
1 TEXHWKM NO3BOHOYHO-Ta30BOM uKcaumm [33].

Memoduku ¢ukcayuu 3a0He20 nosyKoiLUa masa no-
3BONIAIOT (UMKCUPOBATb MOAB3AOLIHYK KOCTb C KPECTLOM,
WX BBIMOJIHSAIOT KaK YPECKOXHO, TaK U OTKPbITBIM CMOCOBOM.
Cpeau TpaHCKyTaHHbIX MeTOAMK Haubonee 4acto MCMofb-
3y10T NOJB3A0LIHO-KPECTLOBYI0 BUHTOBYH (uKcaumo [35].
MeToauka npeAcTaBfieHa BBELEHWEM KaHKMPOBAHHOMO
BMHTa Yepe3 6e3omacHblii KOpuaop Tena S, uin S, Npuyem
COXpaHHOCTb Be3onacHoro Kopuaopa BAMSET Ha BEPOATHOCTb
Manbnosuuum Metannogukcatopa [36]. B HekoTopbix cryya-
X BbINI0 TaKxKe onucaHo ucnonb3osaHue Kopuaopa S, [371.

TpaHccaKpanbHble UMNNaHTbl ABMAKOTCSA anbTepHaTUB-
HbIMW TPAHCKYTaHHBIMW METOLMKaMM, NPY KOTOPbIX UMMIaHT
C BJMHHOW pe3bboii MPOXOAMUT MOJHOCTBIO Yepe3 KOpUAOP
S, wm S, no KoHTpanatepanbHoi NoAB3A0LLIHONA KocTk [38].
CucteMbl TpaHCMOAB3[0LWHON MOCTOBUAHOW (UKCcauum
npefcTaBnAloT 060 MUHUMANbHO MHBa3WBHYIO UKcaLmio
NeBON M NpaBoW MOAB3AO0LIHONW KOCTW. OHM npepacTaBlieHb
bankamu (puc. 7, @), nnactuHamm (puc. 7, b) nnm ctepHaMM,

Puc. 7. CucteMbl TpaHcnofB3A0LIHON MOCTOBUAHOM dukcaumm [19, 39]. @ — 0b30opHas peHTreHorpaMMa Tasa, AeMOHCTPUPYIOLLAs TPaHC-
MOAB3LOLLHYI0 MOCTOBMAHYIO GUKCALMIO 3a[HEro NoslyKosbLia Ta3a 0asKoi, b — 0030pHas peHTreHorpamMMa Tasa, NoKasblBatoLLas TpaHc-
NOZB30LUHYK0 MOCTOBUAHYIO (UKCALMI0 3aHEr0 NONYKObLA Ta3a MIacTUHOM.

Fig. 7. Transiliac bridging systems [19, 39]. ¢ — AP-radiograph of the pelvis, showing transiliac bridge fixation of the posterior pelvic
ring with a transsacral bar, b — AP-radiograph of the pelvis, showing transiliac bridge fixation of the posterior pelvic ring with a plate.
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COEMHALLMMM NeAUKYNSAPHbIE BUHTBI, M NPOBOAATCA NOA-
KOXXHO MO 3afHel MOBEPXHOCTU KpecTua C MOMOLLbI0 ABYX
MWHWO0CTYMOB B MPOEKLMW JIEBOW U NPaBoOM MOAB3A0LLHON
KOCTH, BbIMOJTHAS POJib BHYTPEHHUX (MKCATOPOB NOAB3L0LL-
HoW KocTm [39].

TexHUKU N0380HOYHO-MA30800 (uKcayuu no3Boss-
0T COEAMHUTbL MOSICHUYHBIA OTAEN MO3BOHOYHMKA C NOA-
B3[0LWHOW KocTblo. [103BOHOYHO-Ta30Bas QuKcaums co-
€IMHAET NMO3BOHKM NOACHUYHOrO OTAENa C NOAB3A0LHbIMMI
KOCTSIMM MPW NOMOLLM NeAUKYNSPHBIX BUHTOB W CTEPIKHEN.
B cnyyasx BbICOKOM cTeneHn HecTabunbHOCTU MoBpexae-
HWA Ta3a Haubonee CTabUNbHYK KOMMOHOBKY KOHCTPYKLMH
MOXHO MONYYuTb, COEAMHMB KaK MO3BOHKM L, Tak u L,
C NoAB3LOLIHBIMU KOCTAMM € 0b6eux cTopoH. B cutyaumsx,
re HarpysKa Ha KOHCTPYKLMIO NPeAnonaraeTcs MeHbLUEN,
MOXeT bbITb JOCTaTO4HO UKCALMK OT NO3BOHKA L, Ao noa-
B3/0LUHON KOCTU C OfHOM cTOpoHbI [40]. AHanornyHbIM 06-
pa3oM MOAB3A0LHbIX BUHTOB MOXeT ObiTb Kak no 1, Tak
“ no 2 u bonee ¢ Kaxaomn ctopoHsl [41]. Ecnn Bbiweyno-
MSIHYTas MOSICHWYHO-NOAB3MO0LIHAA TEXHMKA COYeTaeTcs
C N0AB30LLIHO-KPECTLLOBLIMI BUHTaMU UNW MNTACTUHOW, OHa
obpasyeT y3eN TpUaHrynsapHoro ocTeocuHTesa (puc. 8), nep-
BOHaYasbHO NMPEANOKEHHBIA KaK 0JHOCTOPOHHUIA, HO TaKKe
OMWUCaHHBIN W KaK [ABYCTOPOHHWI C bonbluei cTabunbHo-
CTbl0, NpeAcTaBAsAloWMA cobon Haubonee ycToNuMBLIN Me-
ToA UKCaLMM 3afHero NonyKonbLa Tasa [42].

OuKcaumio nepeHero NoyKosbLa Tasa ceayeT paccMa-
TpMBaTb KaK MeTof Bbibopa B ciyyasx, Koraa Heobxogumo
MOBbICUTb CTABUNBHOCTb U CHU3UTB PUCK HECOCTOATENBHOCTH
3aJHero MMnaHTa. 310 MOXeT ObITb PeTPOrpasHbIN JIOHHbIN
BMHT, NepeAHUiA BHYTPEHHWUIA UKCATOP UM NNACTUHA C BUH-
Tamu [43].

Mocne BbICOKO3HEPreTUHECKOM TPaBMbl NMPK NPOAOSbHBIX
nepesioMax KpecTua, CBA3aHHbIX TOMbKO C POTALMOHHON He-
cTabunbHocTbio Taza no AO/OTA tna B, npu ycneLuHoi 3aKpbl-
TOM Peno3numu MOXHO WUCMONb30BaTb 0AHO-/ABYCTOPOHHME

Vol 29 (2) 2022

NN. Priorov Journal of Traumatology and Orthopedics

MOAB3/0LUHO-KPECTLIOBbIE BUHTBI KaK OKOHYaTeSbHbIA MeToS,
(UKcaLmMm nMbo TpaHCMoAB3A0LLHYI0 MOCTOBUAHYH BUKCALMIO
B CUTYaUMsIX, KOria NoJB3[0LLIHO-KPeCTLOBbIA BUHT NPOBECTH
3aTpynHuTenbHo [44]. Korpa 3akpbiTas penosuums HepocTa-
TOYHA, PEKOMEHLYIOTCA OTKPbITas Peno3vLUs U BHYTPEHHSSA
(uKcaums noBpeXAeHus 3afHero oTaena Tasa. Ecim npo-
L0JbHbIE NEPENoMbl CBA3aHbI C BEPTUKaIbHO-HECTabUbHbIMU
nospexaeHnamMm Taza AO/OTA tuna C, MOXHO MCONb30BaTh
pasnuuHble MeToabl GUKCauMW, OfHAKO CnedyeT OTAaBaTh
NMpeAnoyTEHME MO3BOHOYHO-TA30BOM (MKCaLWW B KOMOWHa-
UMM ¢ pUKcaumeid nepefHero MosyKosblia Tasa Kak Haubo-
nee cTabunbHOW METOAMKE, NPOTUBOLENCTBYIOLLEH CABUralo-
WMM cunam [45]. Bbicokne nonepeyHble nepenoMbl Kpectua
(U- unm H-obpasHble) MOXHO (MKCUPOBaTL ABYCTOPOHHUMM
MOAB3L0LLHO-KPECTLOBbIMU WM CaKpasbHO-NMOAB3A0LLIHbIMM
BMHTaMU B Cly4ae NOMEPEYHOro CMeLLeHus, Knaccubuumpye-
Moro Kak Roy—Camille, tun 1.

B cuTyaumm cmeLLEHHOro nonepeyHoro nepenioma, Ha-
npumep, npu nospexaennsx Roy—Camille tuna I v 1l
AW NpY HEBPOJIOTUYECKM OCTIOKHEHHOM NepesioMe, NieYeHmne
L0JTKHO MPOBOAMTLCSA OTKPBITbIM CNOCOHOM C UCMO/b30BaHU-
€M M03BOHOYHO-TA30BOM (UKCALWM, NPU 3TOM TPUAHTYNSAp-
HbI OCTEOCUHTE3 MOKa3an HanbonbLUyk CTabunbHOCTL [46].

Mpn HM3KO3HEpreTMYecKMx nepesioMax BOKOBLIX Macc
KpecTua MCnonb3ylT N0oAB3LO0LIHO-KPECTLOBYH BMHTOBYH
¢uKcaumio, KOTOpas BO3MOXHA KaK B KOpMAOpe S, Tak n S
[47]. [ins noBbILLEHNA CTABWNBLHOCTM UMMTAHTA BUHTBLI MOTYT
BbiTb fononHeHbl LemeHToM [1]. CakponnacTuka nokasaHa
B KayecTBe anbTepHaTVBbl NOAB3[0LIHO-KPECTLLOBOMY BUH-
Ty NpU He3aBepLUEHHbIX NepenoMax 6OKOBbIX Macc KpecTua
0e3 NoHOro NoBPEeXAEHNA KOPTUKANBHOMO Cnos KocTu [48].

OCJ10XKHEHUS OMEPATUBHOI O JIEYEHUA

Jleyenne I'IOBpE)K,U,EHVIVI 3afiHero nojykosbua Tasa —
CN0XXHaA 3afada, OHO conpAXeHOo C LMPOKUM CMNEKTPOM

Puc. 8. TpuaHrynspHbIA ocTeOCHHTE3 3a[iHero nosykosibLia Tasa [42]. @ — uHTpaonepauuoHHoe $oTo, b — 0630pHas peHTreHorpamMMa Tasa.
Fig. 8. Triangular fixation of the posterior pelvic ring [42]. @ — intraoperative photo, b — AP-radiograph of the pelvis.
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OCJTOXHEHWH, YacToTa KOTOPbIX, MO pasHbIM COOBLUEHH-
aM, pocturaet 40-50% cnyyaeB npu onpefenéHHbIX TUMax
nepenomoB [49]. TepronepauMoHHbIe OCOXKHEHUS BKIKO-
yaioT B cebs Manbnosvumio umnnanTa (15%) [50], nospex-
fieHne KopeluKoB Ha yposHe L,~L,, S, (2-15%) [50], nuk-
Bopeto (3—11%) [51], KpoBoMoTEPIO NPU OTKPBITLIX AOCTYNaXx
(5-16%) [52], a TaKKe noBpex[eHWe BepXHel AroAuyHoM
aptepum (1,2%) B bonee pepkux cnydasx [51]. K nocne-
OMEpPaLMOHHBIM OCNTOKHEHUSM OTHOCAT MHULMpOBaHMUe
nocneonepaLyroHHoi paHbl (PeaKo Npu MUHUMANbHO WHBa-
3MBHbIX WM TPaHCKYTaHHbIX MeToaMKax [52, 53], omHaKo
ropasgo yvailie npu OTKPbIThIX MeToaukax — Ao 50% npu
M03BOHOYHO-Ta30BoM Gukcaumm u go 20% npu dukcauum
nnacTvHammu [54]), HecocToATENbHOCTb MeTannoguKcaLumumu
(11-17%) [45] v BocnaneHune MATKUX TKaHel, Tpebytolee
ynanesus umnnanta (20%) [55], a Takke Mabnosuumio Le-
MEHTa NMocsle cakponnacTukm (22-56%) [56].

PE3Y/IbTATbI JIEYHEHUA

OyHKUMOHaNbHbIE pe3ynbTaTbl

KnuHuyeckue pesynbraTbl JIEYEHWUS BbICOKO3IHEPreTH-
YECKMX TpaBM 3aBUCAT OT M3HaYasbHOW CTEMEHW TXe-
cTn nospexaeHus. OnucaHue cepum ciyyaeB HabnwopeHus
33 nauueHTamMu nocse Mo3BOHOYHO-TA30BOM AMCCOLMALMM
MPOAEMOHCTPUPOBAN0 Hey[0BETBOPUTESNbHbIE KIIMHUYE-
CKvie pesynbTathl B 42% cuUTyauuid, YTO HanpsAMYyK CBA3aHO
CO CTENeHbI0 NePBOHAYabHOT0 CMELLEHMS, NpU 3TOM, Mo Co-
06LLiEHNAM NALMEHTOB, UX KAYECTBO XU3HM DbINO HUXKE, YeM
y HaceneHus B LenoM, 6e3 HacTynneHns ynyyLleHus B Nepu-
op ot 1 no 10 net HabnopeHus [57].

AHanornyHbIM 06pa3oM XpoHUYecKuii boneson CUHAPOM
334acTyl0 MpUCYTCTBYET M B OTAANEHHOM Nepuone Habnio-
AEeHUs, B 0COBEHHOCTM nocnie BepTUKabHbIX HECTabUIbHbIX
nepenoMoB UM MO3BOHOYHO-Ta30B0M auccoumaumu. Mo He-
KOTOpbIM [aHHbIM, OH MOKeT coxpaHsaTbca noytn y 100%
MaLMeHTOB, B TOM YMCle W NpU AUTENbHOM HabmogeHuu
[57]. OgHako cnycta 10 net nocne TpaBMbl HabnwaaeMble
MaLMeHTbI NPOLEMOHCTPUPOBANM 3HAUMTENBHOE BOCCTAHOB-
NeHWe UX NOBCEAHEBHOW AeATENbHOCTU B CPABHEHMM C OLLHO-
neTHUM HabmofeHneM [57]. YTo KacaeTcs TexHWK duKcaumm,
TO NOAB3A0LLIHO-KPECTLOBbIE BUHTHI UMEIOT NyyLLMe MOKa3a-
TE/M C TOYKW 3pEHNS paHHEro BO3BPALLLEHWS K MOBCEAHEBHOM
AeATeNbHOCTU M0 CPABHEHMIO C 3aAHUMM NAacTUHaMM U No-
Ka3blBalOT Y[0BNETBOPUTENbHbIE XUPYPrUYeCKue pesynbTa-
Tbl JAXe MPK JleYeHn HecTabunbHbIX noBpexaeHui AQ/OTA
t1na B nam C [39].

Hu3Ko3HepreTMueckne nepesioMbl XapakTepusyKTcs Bbl-
COKMMM MOKa3aTeNiiMU CMepTHOCTM (cMepTHoCTb Ao 28%
npu HabnofeHnn B TeueHne 12 Mec) U noTepeid TpyAocno-
cobHocTv B 34% cnyyaeB [58]. Y naumeHTOB, CTpapaoLLmMX
OT U30/IMPOBaHHbIX MEPENIOMOB KPecTua, B Cly4ae onepaumm
HabmopaeTcs bonee BbICOKWI MOKa3aTeNb BO3BPALLEHUS
paboToCnocobHOCTM K YPOBHIO [0 TPaBMbl, YeM Yy BONbHBIX,
MoJly4aBLUMX KOHCepBaTUBHOE NedeHue [47]. Mpu neyeHuu
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TPaHCUNMOCAKpPabHLIM BUHTOM M30/IMPOBaHHbIE MEpenoMmbl
KpecTua npoAeMoHCTpupoBanu 75% yacToTy BocCTaHoBe-
HMA K ObITOBLIM Harpy3KkaM no cpaBHeHuto ¢ 20% naumeHToB,
nosTyyaBLLMX KOHcepBaTuBHOE NieveHue, n 100% cnocobHocTb
nepensuratbea no cpasHeHuto ¢ 70% y HeonepuUpoBaHHbIX
BonbHbIX [99].

CpaleHue nepenoma

Ha cpawienve nepenoma Kpectua yxogut 8-12 Hep,
a YyacToTa cpallieHus mocre Takux NepenomoB, Kak coobLua-
etcs, coctasnset ao 85-90% [3]. HenpaBunbHoe cpallenve
WAM NCEBA0APTPO3 MOTYT BO3HUKHYTb NOC/e HECBOEBPEMEH-
HOrO NIeYEeHUs! UM HeAOCTATOYHOW PenosuumM, 0cobeHHo
npu nepenomax Roy—Camille Tvna Il v lll, a Takke B cnyyasx
MO3BOHOYHO-Ta30BoW auccoumaumm [60]. Mocne TpaBM, cBs-
3aHHbIX C NMO3BOHOYHO-TA30BOW AMCCOLMALMEN, BOCCTAHOB-
NeHWe MOACHUYHO-KPECTLLOBOro B3aUMOOTHOLLEHWUS MMeeT
peLualoLLee 3HayeHne, B MPOTUBHOM Cilyyae BO3HMKHET ca-
TUTTaNbHbINA AncbanaHc ¢ yxyaleHneM hyHKUMOHANbHBIX pe-
3YyNbTaToOB U XPOHMYECKMUM DOMIEBLIM CUHAPOMOM B CrinHe [61].

HeBPOHOI'VI'-IECKOE BOCCTaHOBJIeEHUE

Yto KacaeTcs KIIMHMYECKOro pesynbTaTa Mpu HEBPOJIO-
TMYECKWU OCNOMXHEHHOW TpaBMe, TO MPOrHO3 BOCCTaHOBME-
HWA HEBPONIOrMYECKOro CTaTyca CTPOro CBA3aH C TAKECTbIO
nepenoMa Kpectua. HepaBHo 6bl1o mokasaHo, 4To yeM
CUNbHEee HecTabunbHOCTb MW MepenoMe Kpectua B coye-
TaHWM C MOBPEXAEHNEM MOSCHUYHOIO CIJIETEHUS, TEM XyKe
OyaeT NponCXoanTb HEBPOSIOTMYECKOE BOCCTaHOBNEHME [62].
CooTBETCTBEHHO, MALMEHTLI, CTPafatolLMe OT MO3BOHOYHO-
Ta30BOM AMCCOLMALMM C COMYTCTBYIOLMMU HEBpOSOrUYe-
CKAMW OCTIOXHEHUAMM, PefKOo Korna-nmbo Bbi3fopaBnvBa-
10T MOSTHOCTbIO: KaK MPaBW0, OHW CTPafaloT 0CTaTOYHbIMU
HEBPOOTMYECKUMM HapYLUEHWUAMU B HUKHUX KOHEYHOCTSIX,
npobiieMaMmn ¢ MOYeUCTTyCKaHWEM W CEKCyabHOW QYHKLMEN
[57]. B OTHOLUEHUM KIIMHMYECKUX pe3ynbTaToB Obio 0bHa-
PYKEHO, YTO CTeneHb NePBOHAYaNbHOTO CMELLEHUs B ropu-
30HTaNbHOM MNOCKOCTM Mpyu nepenoMax Roy—Camille TecHo
CBSi3aHa CO CKOPOCTbIO HEBPOJIOTMYECKOr0 BOCCTAHOBJIEHUS
[60]. Opyrumu dakTopamu, CBA3AHHBIMM C HEBPOSIOTMHECKUM
AeduumTOM, ABNAKOTCA HEL0CTaTOYHasA NocieonepaLmoHHas
PenosuuuMa ¢ 0CTaTouHbIM cMelleHreM >10 MM U Hannume
OT/IOMKOB B KaHane KpecTua wiu QopameHanbHbIX 0TBep-
ctusx [63].

He3aBMCMMO OT TaKTUKM JieYeHWs:, HEBPOIOTUYECKU OC-
NOXHEHHbIE TPaBMbl HEPEJKO BOCCTaHaB/IMBAETCS CO Bpe-
MEHEM, XOTS MOJIHOE BbI3[0POB/EHME HabnoLaeTcs MeHee
yeM y 1/2 naumeHToB. BoccTaHoBNEHME NPOMCXOANT MyulLe,
KOr[ia UCnosb3yeTcs XUpYpruyeckas LeKoMMpeccus, 0fHaKo
B HaCTOALUMIA MOMEHT 3TOT BOMPOC OCTAETCA CMOpHbIM [33].
B cnyyae cHapoMa «KOHCKOro XBOCTa» XMpyprudyeckas fe-
KOMMpeccus ynyyllaeT HeBPOJIOrMYecKoe BOCCTAHOBIEHUE
[64]. Henpsamas aexoMnpeccust NyTEM penosvumy nepesioMa
MoKasana Nyylume pe3ynbTathl MO CPaBHEHWUK C OTKPbLITOM
namuHaKToMmen [65]. Takke BpeMs aekoMnpeccun (<72 y)
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He MMEeT YETKOr0 3HayeHusl, BaXkHee e€ KayecTBO. XOT#
HeKoTopble aBTOPbI M YTBEPXKAAIOT, YTO AEKOMMpeccus, no-
BMOMMOMY, He BIMSIET HA UCXOA, ApYrve roBOpST, YTO paH-
HAS [LleKOMMNpeccus ynydwuna bbl ero, Ho 3To 3ayacTyio He-
BO3MOXHO MOHATb U3-3a TAXKENOr0 COCTOAHUA MaLMEHTOB
BO BpeMs 0CTpoii pa3bl TpaBMbI [65].

OBCYXAEHUE

lepenoMbl KpecTua CYMTAIOTCS CIOXHBIMK, MOCKOJbKY
KpecTel, — 3T0 cB0eobpasHbI KpaeyroibHblii KaMeHb Ta-
30BOro Nosica, KOTOPbIi MOABEPraeTCA BbICOKMM HarpysKaM,
obecneunsas nopsaka 60% crabunbHocTv Tasa. 310 nog-
UEPKMBAET UCKITIOUYMUTESIbHYI0 BaXKHOCTb BOCCTAHOBIIEHUSA €r0
aHaToMuu 1 61OMeXaHUKM NOC/e NepesioMa C MaKCUMalbHO
BO3MOXHOW TOYHOCTBH), YTO AESIAeT fleYeHue Ype3BblyanHo
HenpocTbIM [66].

MepBoi cepbE€3HOi NpobNEMON, CBA3aHHOW C JieYEHM-
€M MepefnoMoB KpecTua, ABSETCA COMAaTUYeCKUid cTaTyc
naumeHToB. 310 MoryT BbITb Monogple oAy, CTpafakLume
OT BbICOKO3HEPTeTUYECKOI TPaBMbI, UM NOXUIbIE NaLMEHTH
C HW3KO3HepreTMyecKkoin TpaBmoii. B obenx cutyaumsx, ecnm
He NPOM3BOLAUTB JIEYEHUE LOMKHBIM 00pa3oM, perucTpupyroT
BbICOKME MOKa3aTeNi CMePTHOCTM.

[pyras cnoxHocTb cBfi3aHa € KnaccubuKaumeir nepe-
nomoB. [1ns Toro, 4tobbl NPaBUILHO ONpeAeNUTb KIUHUYe-
CKYI0 CUTyaLMI0, XapaKTep nepesioMa, Xupypr 0bbI4HO Nofb-
3yeTca cylwecTByolwen knaccudukaumen. OfHako BBuay
HEeOAHOPOLHOCTH NOBPEXAEHUI 3alHEr0 MONYKOMbLA Ta3a
HW 0JHa M3 LOCTYMHbIX KNacCMUKauuiAi He oXBaTbiBaeT
BCE BO3MOXHblE aCMeKThl, CBA3aHHbIE €ro MOBPEXLEHN-
amu. OCHOBHaA LieHTpanbHasg YacTb 3afiHero nosyKonbLa
npeAacTasnieHa KpectuoM. CoBpeMeHHble KnaccuduKaLmoH-
Hble CUCTEMbl XapaKTepU3yIoT WM MOBPEXAEHMS KpecTua
B YaCTHOCTW, UMW MOBPEXAEHWSA Ta30BOr0 KOMbLA B LIENOM,
HO Ha CeroAHALIHNA LeHb OTCYTCTBYET KNnaccuduKauus, Ko-
Topas bbl onucbiBana NoBpeXLeHUs 3alHEr0 MONyKoNbLa
Ta3a U XapaKTepn30Basna KpecTel, KaK 4acTb Ta30BOr0 KOJlb-
La. YTobbl BbISBUTL OCHOBHbLIE NPO6EMBI, CBS3AHHbIE C Ne-
penoMaMu KpecTua, bbin NpoBefEH 0npoc Cpeay YneHoB
AOSpine/Trauma. XupypraM 3afaBanu BOMpOCk 0 TAXKECTU
PasAMYHbIX TUMOB MEpeioMOB, PUCKAX HEBPONOrUYeCKMX
0CIOXHEHW TpaBMbl NOC/Ee PasfnyHbIX Bapuauuii CMeLLe-
HWSA NepesioMOB, BOBNEYeHUM daceToyHbIX cycTaBoB Si—L
1 HecTabunbHOCTM NoBpeXaeHnid. Ha ocHoBaHWM pa3Ho00-
pa3us Nosy4YeHHbIX 0TBETOB CLeIaH BbIBOA 0 Heobxoaumo-
CTW pa3paboTKu HOBOW BceobbemtoLLel 1 0bLLENPUHATON
Knaccudukaumm, Kotopas bbina 6bl cnocobHa yuuTbIBaTH
BCE COOTBETCTBYHLME HaAKTOPbI, CBA3aHHbIE C 3TOW CIOXK-
HOW rpynnomn noBpexaeHui [67].

Momumo npoyero, obHapy:KeHue NepesioMoB KpecTLa fiB-
NAETCA CNOXHOW 3afayeil e M No NpUyMHe BbICOKOM Ya-
CTOTbl HEnpaBWU/IbHOW WM HECBOEBPEMEHHOW AMarHOCTUKY
[16]. MpouncxoxpaeHue 3Ton npobneMbl MHOrOhaKToOpHO: npe-
X[e BCEro, HU3Kas YacToTa MepesioMOB KPecTua MpuBoauT
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K TOMY, 4TO BOJIbLUMHCTBO XMPYProB MMEKIT Masio OnbiTa B UX
AVarHocTuke u neyeHun. Kpome Toro, MMeeT 3HaueHue Ba-
prabenbHOCTb KIIMHUYECKON KapTWHBI, KOTOpas pasfiMyaetcs
B 3aBMCMMOCTM OT 3HEPTUM NEPENIOMA U CBA3aHHBIX C HUM Mo-
BPEXAEHWI 1 4aCTo OKa3bIBaeTCA TPYAHOM B IMArHOCTUKE U3-
33 U3MEHEHHOI0 NCUXMYECKOTO CTaTyca NaLMeHTa KaK B Cily4ae
BbICOKO3HEPreTUYECKON TPaBMbl U3-3a COMYTCTBYHILLMX Yrpo-
HatOLLMX XM3HU COCTOSHMIA, TaK 1 B C/ly4ae HeCTabumbHbIX ne-
PenioMoB M3-3a 06LLero yXyaLIeHNs COMaTUHECKOr0 COCTOSHNA
BonbHoro. HakoHeL, Henb3si He yuUTbIBaTb HE MOBCEMECTHYIO
LOCTYMHOCTb TpebyeMbix MeTOA0B BM3yanu3auuu, obnapato-
LUMX JOCTaTOYHOW AmarHocTuyeckon cumon. OcobeHHo yacTo
[MarHoCcTVKa 3aTpyHUTENbHA NPU UCTOMb30BaHUM CTaHAapT-
HbIX PEHTreHorpamMM, KoTopble, ByLy4n nepeUYHBIM Pe3ysb-
TaToM 00C/e0BaHus, 3a4acTylo HeLOCTaTO4HO 3DMEKTUBHBI
Ans obHapyXeHus Nepenoma, B TOM YUC/E W MO NpUYMHE Ha-
JINYMSA Ha HWX COMYTCTBYHOLLMX apTedaKToB, TaKUX KaK BO3-
OYX B KULLIEYHVKeE, @ TaKXKe M3-3a HecobntofeHns naumneHTom
TpeboBaHuiA K UCCNe[0BaHMI0, LereHepaTMBHBIX U3MEHEeHMI
NN apTpuTa Ta30BbIX KOCTEH, NEpPEeKPbIBAKILLMX KPECTeL,

PewweHnem 3Toi npobneMbl MoXeT CTaTb UCMOJb30Ba-
HWe DOMbLUEro YMCNa PEHTFEHOBCKUX CHUMKOB (B MpOeKLUH
inlet / outlet) n ycTaHoBneHue obs3aTenbHoro TpeboBaHus
K LLONONHWUTENbHOW AnarHocTuke ¢ nomolubto KT B cnyyae,
€C/IN PEHTTEHOBCKUE CHUMKM LEMOHCTPUPYIOT KOCBEHHbIE
MPU3HaKN NepefioMoB KpecTua WM He MoKasbiBaKT KX
B006LLEe MpU HaNMuMW KIMHUYECKUX MOLO3PEeHWH mocrne
TwartenbHoro ocmotpa [30].

TaKTuKa BeleHUsl NOBPEXEHUI 3a[iHUX OTAEN0B Ta3a
TaKJKe Bbl3bIBAET 3aTPYAHEHMS, MOCKOJbKY 06LUENpPUHATLIE
CTaHAapThbl, CNOCOBHbIE ONpeAensATb CTPATEruo NeYeHus,
OTCYTCTBYIOT, a Te HEMHOTUe (TaKMe Kak cTabunbHOCTb
nepenoMa), KOTopble CYLLECTBYIOT, HEJIErKO WHTEPNPeTU-
poBaTb. YT0bbl pewmTb 3Ty npobnemMy M NoMoyb XMpyp-
Iy, CTOJIKHYBLUEMYCAI C MOBPEXAEHWEM 3afHero nony-
Konblia Ta3a, onpefennTb, CeayeT i ero onepupoBarthb,
HeflaBHO Oblna npefnoXeHa cucTeMa Knaccubukauuu
MoSACHUYHO-KpecTuoBbIX TpaBM LSICS. 3To cuctema nopcye-
Ta 6annoB., KoTopas aHanornyHa Tom, YTo bbina paspaboTaHa
ONA LUeHOro W rpyaomnosiCHUYHOrO OTAENa NO3BOHOYHMKA.
OHa nosBonseT BbIOPaTh TaKTUKY, PEKOMEHAYS XMpypruye-
CKOe JleyeHune 1S KaXoro nepenoma c oLeHKon >4 bannos
Ha ocHoBe MopdooruK, LEeNOCTHOCTY CBA30K U HEBPOJIOrU-
YecKoro craTtyca naumeHTa [34].

Xupyprudeckoe fieyeHvie npeactaBnset cobon ewe ogHy
Bonbluyto npobnemy ans Bpauel, CTaNKWMBAKLLMXCA C Mo-
BPEXEHUAMM 3a[lHEr0 MONYKONbLA Ta3a, MOCKOSbKY OHO
CBA3AHO C BbICOKOM 4acTOTOW OCMOXHEHWN M Hebnaronpu-
ATHBIX MCXO[0B KaK MPW YPECKOXKHbIX, TaK U NPU OTKPbITbIX
MeToJax fleyeHns, KOTopble UMEIOT 1 MPeUMyLLEeCTBa, U He-
[0CTaTKW. YpecKoXHbIe M MUHUMaJbHO MHBA3WBHbIE METOp
BbI3bIBAIOT NEPUONEPALMOHHBIE OCITOMKHEHMS, HO UX MEHBbLLE
Mo CPaBHEHUHO C OTKPbITEIMW MeToAaMu. OHaKO Mpu UcMofb-
30BaHWUM 3TUX METOAO0B 00bIYHO TPYAHO L06UTHCS XOpOLLEls
peno3vuum [52].
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OTKpbITHIE MeTofbl 0BpeMeHeHbl HEKOTOpbIMU Mepu-
OMepaLMOHHBIMUA OCITOXXHEHWUAMM, TaKUMKU KaK bonbluas
KpoBonoTeps 1 bonee [nTenbHOE BpeMs Onepaumuu, Ho KX
OCHOBHbIe Mpo6/1eMbl CBS3aHbI C NOC/E0NepaLnoHHbIMUA 0C-
JIOXKHEHUAMU, B 0CODEHHOCTU CBA3aHHLIMU C BOCMANMTENb-
HbIM MPOLECCOM MOC/E0NepaLMoHHOi paHbl. TeM He MeHee
OHW MO3BONAOT DONee NErKo LOCTUYL HYKHOW PEeno3uumuu
u cTabunbHoit duKcaumn. VIMeHHO No3ToMy YTOBbI CHU3UTD
YacTOTy Pa3BUTUA OCNOXKHEHWI W YNyYLWWUTb pe3ynbTaThl,
33 UCK/IIOYEHUEM CITy4aeB BbICOKOW BEPTUKANbHOW HecTa-
BUNBLHOCTM UMM MO3BOHOYHO-TA30BOM AUCCOLMALIAM, NPU KO-
TOPbIX OTKPbITbIE TEXHWUKU MO3BOHOYHO-TA30BOM (GUKCALMM
obecneunBaloT Nyyllylo CTabuUNbHOCTb, BCeraa cnepyet
MbITATbCS UCMOJb30BaTh YPECKOKHBIE MM MUHUMASIBHO UH-
Ba3uBHble MeTofbl. OAHAKO Ans 3Toro HeobxoauMo ycTpa-
HWUTb X HEJOCTATKM, TakMe KaK TPYAHOCTU C AOCTUHEHUEM
peno3unumu. lepronepaumoHHble OCIOKHEHUS YPECKOKHBIX
METOZ0B, HanpuUMep, Masbno3uLmMK, NOBPEKLEHNE HEBPaSlb-
HbIX CTPYKTYp M Ny4eBOe BO3AENHCTBME, 0ObIYHO CBSI3aHbI
C MeTO/IMKOM NOJB3A0LUHO-KPECTL0BOM BUHTOBOW GUKCALMM.
ToyHoe NpenonepauMoHHOe NAAHUPOBaHUE M acCUCTEHUMS,
npefocTaB/isieMas COBPEMEHHBIMM peHTreH-annapaTamu
LN KOHTPONSA MO3MLIMOHMPOBAHMS, MOrYT CHU3UTbL YacToTy
Manbnosuuuu, obnydeHns u Bpems onepaumm [44, 50, 52].
[ins ynyyweHns peno3vumm NoBpeKAEHUA MOTYT BbITb Npu-
HATbI Pa3fINYHbIE PELLEHUS:

* crneuuanbHas yKNafKa nauyeHTa Ha opToneauyecKoM

cTone;

* 0co0ble peno3uLMOHHbIE MAHEBPLI, MoJIe3HbIE B CNyYa-
fIX NEepesioMOB KPecTLa, CBA3aHHbIX C NOBPEXAEHUAMU
Ta30BOr0 KONbLIA, TaKME KaK MaHMNyNMpOBaHMe Kpbl-
NbAMU NOAB3J0LLHBIX KOCTEH BMECTe C KOHTPOJIEM Bpa-
LLIEHMS HUXHWX KOHEYHOCTei Npu TpaBMe Tasa Tuna B;

* WCMOMb30BaHWe CreLnann3vupoBaHHbIX BCNOMOraTesb-
HbIX CPEACTB, TaKMUX KaK YPe3MbILLESIKOBOE BbITSKEHME;

 BWHTbI LaHua, nonesHble B KayecTBe YPECKOXHOIo
BCMOMOraTeNbHoro CpeAcTa Ans BbIMOSHEHMS BOC-
CTaHOBMTEJIbHbIX MAHWUNYNAUMA W YOEpPKaHUA Mony-
YEHHOW penosuuMM [0 OKOHYaTesbHOW (UKcaumu,
UNW paMbl, Takue Kak pamKa Ctappa, cnocobHble npu-
KnaablBaTb KOHTPOIMPYEMbIE YCUNNA AJ18 PEnosuLmm
nepesioMa B pasHbIX MIOCKOCTAX 0HOBPEMeHHO [51].

HakoHel, HepnaBHO Obina npepsioXeHa ManoMHBasMB-
Hasl M03BOHOYHO-TA30Bas (UMKCALMA C MHOro0beLLaloLWMMm
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3AKJIOYEHUE

C y4yétoM cnoxHocTM M pasHoobpasus xapakTte-
pa NOBPeX[EeHW 3afHero NOAyKoMblLa Ta3a HU OfHA
U3 NpenJioKeHHbIX KnaccuduKauuii He oxBaTbiBaeT BCe
BO3MOXHble aCMeKTbl, CBS3aHHble ero MOBPEXAEHUAMM.
«30/10TbIM CTaHLAPTOM» 0bCief0BaHWA NALMEHTOB C Mo-
L03PEHMEM Ha MOBPEXAEHWe Ta30BOT0 KOSbLA CAYXUT
KT, KoTopas cHwxaeT 4acToTy NMPONYLEHHOM MM 3amno-
3[an0il AMarHOCTUKM B OTHOLLEHUM MOBPEXAEHUI Ta3a.
B cnyyae HecTabunbHbIX NOBPEXAEHNMI, TpEbYHOLWMX Npo-
BeJleHUS OTKPLITOM peno3unLmm 1 Mobunusaumm nepesioma,
NO3BOHOYHO-Ta30Bas (UKcauus B COYETaHUM C MOA-
B3/A0LUHO-KPEeCTLOBbIMWA BUHTaMM1 UM NAACTUHON (TpUaH-
TYNSPHbIV 0CTEOCUHTE3) ABNISeTCA Hambonee cTabunbHbBIM
MeTooM QUKcauum 3agHero nonykonbua tasa. [lpu oT-
CYTCTBMM KJIMHWUYECKU 3HAYMMOTO CMELLEHUA, HO NpU Ha-
JINYUM HeCTabUbHOCTM Ta30BOr0 KOJbLLA NPeANOYTUTENb-
HO WCMonb30BaThb MaflOWHBA3WBHbIE METOAbI QUKCaLuU
3aJHero nosiyKonbLa Tasa.
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