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Surgical treatment of chronic vertically unstable
pelvic ring injuries

Aleksandr A. Kuleshov, Nikolay A. Aganesov, Marchel S. Vetrile, Anatolii F. Lazarev,
Yago G. Gudushauri, Eduard I. Solod, Igor N. Lisyansky, Sergei N. Makarov

Priorov National Medical Research Center, Moscow, Russia

ABSTRACT

BACKGROUND: The initial severity of patients with vertically unstable pelvic injuries often does not allow to perform timely
reconstructive surgical intervention. Thus, the number of chronic injuries increases. Treatment of patients with long-term
pelvic ring damage (after 3 weeks from injury) with significant vertical displacement (over 20 mm) is a problem of its own.

AIM: To analyze the immediate and long-term results obtained in patients with unresectable and chronic vertical unstable
pelvic ring injuries.

MATERIALS AND METHODS: The results for 58 patients treated at the Priorov National Medical Research Center with
chronic vertically unstable damage to the pelvic ring in the period from 2017 to 2022 were analyzed. Clinical and radiological
diagnostic methods, as well as the Majeed questionnaire, were used to assess the treatment results.

RESULTS: The follow-up period for the patients ranged from 1 to 3 years (2.1 years on average). All patients after surgical
treatment showed pain syndrome regression in the posterior pelvic area, decreased pain in sitting and standing positions,
which improved their quality of life. All patients were able to move independently, to self-care after the treatment. Excellent
results according to Majeed questionnaire one year after surgery were achieved in 4 (8.2%) patients, good — in 40 (81.6%),
acceptable — in 5 (10.2%), there were no unsatisfactory results.

CONCLUSION: The vertebral-pelvic fixation technique allows specialists to effectively treat long-standing vertically pelvic
ring unstable injuries and perform one-stage repositioning and stable fixation of the posterior pelvic ring.

Keywords: pelvis; posterior pelvic ring injuries; sacrum; sacrum fracture; spino-pelvic dissociation.
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OnepaTtuBHOEe NevyeHue 3actapenbix
BEePTUKAJIbHO-HECTabUbHbIX NOBPEXXACHUHA
Ta30BOro KosnbLa

A.A. Kynewos, H.A. Aranecos, M.C. Betpuna, A.®. Jlazapes, A.I'. l'yaywaypu,
3.MN. Conog, W.H. Jiucanckun, C.H. Makapos

HMWL, paBmatonorum u optoneaum uM. H.H. Mpuoposa, Mocksa, Poccuiickas Qepepaums

AHHOTALNA

Beedenue. VicxoaHas TAXECTb COCTOSHUSA NOCTPAAABLUMX C BEPTUKANbHO-HECTabMIbHBIM MOBPEXAEHWEM Ta3a 3a4acTyio
He NO3BONSIET BbIMNONHUTL CBOEBPEMEHHOE PEKOHCTPYKTMBHOE OMEpPaTMBHOE BMELUATENbCTBO. TakWM 06pa3oM pacTer
KO/IMYECTBO 3acTapesibiX MOBPEXAEHMIA. JleueHne NaLMeHTOB C 3acTapenibiM NOBpeXeHUEM (nocne 3 Hefenb C MOMEHTA
TPaBMbl) Ta30BOr0 KOJIbLLA C BbIPaXEHHbIM BEPTUKaNbHLIM CMeLLeHneM (bonee 20 MM) BbI3bIBAET OTAESBHYHO CIOMHOCTb.

Llests. TpoaHanuaupoBatb biMKaniLMe M OTAANEHHBIE pe3yNbTaThl IEYEHUS MALMEHTOB C HECBEXKMMM U 3acTapesibiMu
BEPTUKaNbHO-HECTabUNbHBIMK NOBPEKAEHUAIMM Ta30BOr0 KOMbLA.

Mamepuanel u Memodel. [TpoaHanuanpoBaHbl pe3ynbTathl Nedenns 58 naumento OreY « HMULL, TO um. H.H. Mproposa»
Mwun3apaBa Poccum ¢ 3acTapenbiM BepTUKanbHO-HeCTabunbHbIM NOBPEXAEHWEM Ta30B0r0 KosbLia B nepuog ¢ 2017 no 2022 r.
[ins oLEeHKM pe3ynbTaToB IEYEHNUS MPUMEHSITM KIIMHUYECKUE W JlyyeBble METOLLI AMArHOCTUKY, @ TaKKe onpocHUK Majeed.

Pesynbmamel. OTnaneHHbIA nepuog, HabnoaeHus 3a nauueHTaMmm coctaun ot 1 rofa fo 3 net (B cpenHeM 2,1 rofa).
Y Bcex nauMeHTOB Noc/e 0nepaTUBHOIO fleyeHnsl 0TMeyaeTcs perpecc 6oseBoro cuHapoMa B 06nacTu 3agHero nNoayKosbLa
Tasa, yMeHblleHne 6onm 1 AnckoMdopTa B MOMOKEHWUSX CMAA U CTOS, YTO MPUBENO K YNYYLIEHWID KayecTBa JKM3HW.
Bce maumeHTbl mocne npoBefeHHOro JieuyeHUst BbiM CMOCOBHBI CaMOCTOATENIBHO MepedBUraThes, CamoobCyKuUBaThCA.
OTnuunble pesynbtathl no Majeed uyepes rog nocne onepauun bbinn pocTurHytel y 4 (8,2%) nauweHToB, xopolme —
y 40 (81,6%), ynosnetBoputenbHble — y 5 (10,2%), HeynoBReTBOPUTENbHLIX PE3YNbTaToB He bbino.
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OPUTHAJTBHBIE VICCTIE [IOBAHNA

INTRODUCTION

Most pelvic fractures are directly related to high-
energy trauma. Of these fractures, vertically unstable
pelvic ring injuries account for <1% of all cases [1]. Such
injuries are mainly caused by traffic accidents and falls
from heights [2].

The severity of these injuries makes stabilization and
treatment challenging. Owing to the severity of the injury and
the inaccessibility of specialized hospitals in the vicinity of the
injury in some cases, patients may not always receive timely
and quality medical care. Thus, the treatment of chronic
pelvic ring injuries is relevant.

Numerous techniques for stabilizing pelvic fractures
in the acute period have been described [3-7]; however,
repositioning in pelvic ring deformities combined with long-
standing fractures is much more challenging. Surgical
treatment in such cases is mainly difficult.

Vertically unstable pelvic ring injuries are frequently
combined with pelvic injuries [8]. Thus, combined pelvic
ring and urogenital tract injuries account for 20% of all
genitourinary injuries. In 85% of cases, anterior pelvic ring
fractures damage the pelvic diaphragm, which includes
the membranous urethra. In addition, erectile dysfunction
frequently occurs in men with anterior pelvic ring damage.
Any form of urinary disorders sharply reduces the quality
of life and induces psychological problems, which may lead
to the destruction of family and work relationships and social
isolation.

Chronic vertical unstable pelvic ring injuries are
characterized by the instability of the anterior and posterior
pelvic rings [2, 9, 10]. Radiologically, anterior ring
injury is represented by rupture of the pubic symphysis,
fractures of the inferior and superior pubic branches, and
transacetabular fractures [10, 11]. Vertical sacral fractures,
fracture dislocations of the sacroiliac joint, and iliac fractures,

Table 1. Characteristics of posterior pelvic ring injuries

T.29 N4, 2022

BecTHwK TpaBmaTonorum 1 opToneami uM. HH. Mproposa

which are grouped under spinopelvic dissociation and
combined with damage to the pelvic diaphragm, iliac vessels,
and lumbosacral plexus, are among the variants of posterior
ring damage [10]. Cicatricial processes in the fracture area
complicate repositioning [12, 13]. Surgical treatment requires
good understanding of the spatial anatomy of the pelvis and
careful preoperative planning.

The aim of the study was to analyze the immediate
and long-term treatment results of patients with chronic
vertically unstable pelvic ring injuries.

MATERIALS AND METHODS

Treatment results of 58 patients with chronic vertically
unstable pelvic ring injuries admitted to the Priorov National
Medical Research Center of Traumatology and Orthopedics
between 2017 and 2023 were analyzed. Most of the patients
were men (n=34, 58.6%). The average patient age was 37.7
(14-65) years, and 97% of the patients were of working age
(up to 65 years). The circumstances of the injuries were falls
from heights (=27, 46.6%), traffic accidents (n=25, 43%), and
compression injuries (n=6, 10.4%)

The main criterion for inclusion in the study was
the presence of a vertically unstable injury of the posterior
pelvic ring. Longitudinal sacral fractures accounted for
most of the cases. All patients (100%) had polyfocal
injuries, that is, combined with injuries of the anterior
pelvic ring. The characteristics of pelvic injuries are shown
in Table 1.

The study was approved by the Local Ethics Committee
of the Priorov Scientific and Research Center of Traumatology
and Orthopedics (Session No. 4, April 07, 2022). All
patients signed a written consent form to participate
in the study.

The distribution of the surgical treatment time according
to the duration of injury is presented in Table 2.

Types of posterior pelvic ring injuries

Number of patients Longitudinal sat_:ral fractures Combined sacral fractures
(Denis) Sacroiliac joint rupture
Area 1 Area 2 Area 3 U-shaped H-shaped
58 34 3 2 3 7 9

Table 2. Distribution of patients according to the duration of injury based on the Cherkes-Zade classification [12]

Duration of injury

Number of patients

Stale injuries (10-14 days)
Long-standing injuries (3—6 weeks)
Chronic injuries (>6 weeks)

Total

12
18
28
58

DOI: https://doi.org/10.17816/VT0278279
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To assess the stability of the pelvic ring, all patients
underwent functional pelvic X-ray imaging with alternating
loading of the left and right lower extremities (Fig. 1).

Moreover, all patients underwent computed tomography
(CT) to clearly verify the pelvic ring damage, particularly,
its posterior parts. In 15 (26%) patients, a solid three-
dimensional model of the pelvic bones and lumbar spine was
constructed for preoperative planning (Fig. 2).

Magnetic resonance imaging was also performed
in all patients to determine the extent of damage to neural
structures and assess compressions.

For the assessment of treatment results, the Majeed
score was used [14], with a maximum score of 100 points
in working patients and 80 points in non-working patients.

Surgical treatment

The patients were divided into two groups depending
on the degree of posterior pelvic displacement according
to the classification proposed in 2004 [15].

Group 1 consisted of 31 patients with grade I-lI
asymmetry of the hip joints (<20 mm), who underwent
closed repositioning of the posterior pelvic ring and iliosacral
blocking with cannulated screws.

Group 2 included 27 patients with grade lll asymmetry
of the hip joints (>20 mm), who underwent open

repositioning of the posterior pelvic ring and bilateral
spinopelvic fixation (PTF) using the L4-S2Al technique.
The patients were divided by design into three subgroups:
subgroup A included bilateral PTF with parallel unconnected
rods (n=13), subgroup B included bilateral PTF with an
additional transverse connector between the rods (n=7),
and subgroup C included bilateral PTF using an L-shaped
rod (n=7) (Fig. 3).

The metal fixator arrangement in subgroup A was
characterized by less traumatization of soft tissues
and possibility of placing the structure with minimal
invasiveness. In 3 of 13 patients, PTF was performed
transcutaneously to reduce soft tissue trauma and prevent
problems with postoperative wound healing. Subgroup B
was also fitted with a transverse connector to increase the
rigidity of the metal structure. Seven patients in subgroup
C underwent L4-S2Al PTF using an L-shaped curved rod.
The vertical part of the rod was fixed in the lumbar and
pelvic screws on the side of the sacral fracture. The vertical
displacement of half of the pelvis was eliminated using the
distractor. The horizontal part was bent along the relief of
the posterior sacral surface and fixed in the lower pelvic
screw on the opposite side. Compression in the fracture
area was performed on this part. This fixation method

Fig. 1. Functional radiography from the pelvis with alternating load on the left and right lower extremities. @ — standing on the left leg;

b — standing on the right leg.

Fig. 2. 3D model of pelvic and lumbar spine: @ — front view; b — back view.

DO https://doi.org/10.17816/VT02/8279
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Fig. 3. Three variants of spino-pelvic fixation. @ — variant 1 with two parallel rods not connected to each other; b — variant two
with parallel rods connected by a transverse connector; ¢ — variant 3 with an L-shaped rod.

gradually replaced that in subgroup B because of the lower
profile of the metal structure, which facilitated the suturing
of the postoperative wound.

In 39 of 58 patients, the instability of the anterior pelvic
ring required fixation with a reconstructive plate.

RESULTS

The long-term follow-up of the patients ranged from
1 to 3 (mean 2.1) years. After surgical treatment, all
patients showed regression of the pain syndrome in the
posterior pelvic ring and reduction of pain and discomfort
when sitting and standing, which led to improved quality
of life. All patients could move independently and take care
of themselves after treatment. Patients with pelvic organ
dysfunction were referred to a neurourologist for further
rehabilitation and were trained in intermittent bladder
catheterization.

One year after surgery, excellent (n=4, 8.2%), good
(n=40, 81.6%), and satisfactory (n=5, 10.2%) Majeed scores
were noted. No unsatisfactory outcomes were observed.
The average treatment outcomes are providedin Table 3.

In 13 patients of group 1 (n=31) with <20-mm vertical
displacement of the posterior portions of the pelvic
ring, vertical displacement of the hemipelvis was
eliminated by closed repositioning and iliosacral blocking.
In 11 patients, the displacement was eliminated by >50%.
In seven patients, repositioning of the hemipelvis was
<50%.

The instability of the metal structure such as migration
of iliosacral screws occurred in six patients of group 1.

Only one patient of group 1 had soft tissue inflammation
in the surgical area on the anterior pelvic ring, which
required revision surgery, such as necrectomy and
placement of an inflow and outflow drainage system.
However, because of a deep infection, the metal structure
was removed.

In eight patients of group 2 (n=27), vertical displacement
of the hemipelvis was eliminated using the PTF technique.
In 12 patients, the displacement was eliminated
by >50%. In seven patients, hemipelvis repositioning
was <50%.

COMPLICATIONS

In three patients of group 2, metal structure instability
occurred, which required remounting with bone grafting.
One case was reported in subgroup A and two in subgroup
B. No instability cases that required revision surgery
occurred in subgroup C.

In group 2, five patients had soft tissue inflammation
in the surgical area (subgroup B, n=4; subgroup C,
n=1), which required revision surgical intervention,
such as a necrectomy and placement of the vacuum-
assisted wound therapy system. In group 2, two patients
required metal structure removal because of deep
infection.

In four patients of group 2, postoperative CT revealed
partial malposition of the pelvic screws of the dorsal metal
structure with perforation of the external cortical wall
of the ilium, which did not affect the surgical outcome.
No cases of screw malpositioning accompanied by clinical
manifestation occurred.

Table 3. Results of assessing the quality of life and pain syndrome in patients with long-standing vertically unstable pelvic ring injuries

. . Before surgery Six months after One year after surgery
Questionnaire (n=54) surgery (n=52) (n=49) p value
Majeed 4L8+6 68+8 76+12 <0,05

DOl https://doiorg/1017816/VT0278279
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In our observations, the more elements of the
metal structure placed, the higher the risks of soft
tissue inflammation in the surgical area. In addition, the
configuration of PTF with an L-shaped rod has an advantage
over that with a transverse connector in the number
of inflammatory complications.

No complications were noted with the placement
of the rod connecting the iliac screws with the superior
ones and with the suturing of the postoperative wound.
One case of subcutaneous protrusion of the iliac screw
heads in a patient in group 2 was observed. At the patient’s
request, the structure was removed a year later after the
consolidation of the fracture. No complaints or other clinical
manifestations from the iliosacral joints were observed.

Vol. 29 (4) 2022

NN. Priorov Journal of Traumatology and Orthopedics

Case history

A patient aged 56 years presented 11 months after
an injury (fall from the 5th floor). CT showed fractures
of the pubis and ischium on both sides, and a longitudinal
fracture of the lateral sacral masses on the left side
in the Denis 2 area (Fig. 4).

Grade Il vertical displacement according to
Shlykov classification (45-mm asymmetry of the hip
joints) was noted. The patient was on bed rest from
the moment of injury, and no verticalization was done.
Open repositioning of the left hemipelvis and bilateral
PTF were performed. The surgery resulted in a 35-mm
displacement and a residual displacement of 10 mm
(Fig. 5).

-

!

Fig. 5. Overview radiography of the pelvis: a — before surgical treatment; b — after spino-pelvic fixation with open reposition of the left

hemipelvis.

00I: https://daiorg/10.17816/VT0278279
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Fig. 6. Fixation of the anterior semicircle of the pelvis with a reconstructive plate: @ — intraoperative photo; b — AP-radiography

of the pelvis.

Two weeks later, the patient underwent fixation
of the anterior pelvic ring with a reconstructive plate
(Fig. 6).

On postoperative day 3, the patient started to sit up and
within a week stood up with a walker. In the assessment
of the long-term treatment results, the quantitative
value of the final index according to the Majeed score
was 76 points, which corresponds to a good functional
result.

DISCUSSION

Russian and foreign authors emphasize the high
complexity of the treatment of patients with type C pelvic
ring injuries [16, 17]. The treatment of this injury was
described as unsatisfactory [13, 18]. In chronic injuries,
the situation is much worse because of multiple scarring and
severe pelvic deformities [19, 20]. However, no consensus
was reached on the choice of design for the treatment
of chronic vertically unstable pelvic injuries. Adequate
repositioning and stable fixation of pelvic fractures are
one of the most difficult problems. Many authors [20] have
suggested using external fixation devices, which require
a biomechanically justified individual design, for the
treatment of chronic injuries and posttraumatic deformities
of the pelvic ring [21]. However, this method has a low
degree of fixation stability (particularly in the posterior
pelvic structures), has cumbersome designs, reduces
the quality of life of the patient, and has a high incidence
of local infections [21]. In addition, achieving appropriate
repositioning of vertical displacements in the posterior
pelvic ring is a difficult task, which requires a more
complex apparatus design. The PTF technique is widely
used for vertically unstable pelvic ring injuries [3, 5-7, 22];

00I: https://daiorg/10.17816/VT0278279

however, few publications on its use in chronic pelvic ring
injuries are available.

CONCLUSIONS

The PTF technique allows effective treatment of
chronic vertically unstable pelvic ring injuries and one-
stage repositioning and stable fixation of the posterior
pelvic ring.

PTF can be minimally invasive or openly performed in
combination with bone grafting of the false joint area and
decompression of the cauda equina.

« If the vertical displacement is <20 mm, minimally
invasive techniques for the fixation of the posterior
pelvic ring are appropriate. If it exceeds 20 mm, open
repositioning of the posterior pelvic ring with PTF is
necessary.

+ In the case of anterior pelvic instability, fixation is
needed to restore the integrity of the pelvic ring.

+ Minimally invasive techniques should be preferred
whenever possible.
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ToTanbHoe 3HAONPOTE3MpPOBaHMe Ta306eApeHHOro
CycTaBa B Jie4eHUM NO3JHUX CTafMil 0CTEOHEKpOo3a
rosioBKU 6eApeHHOI KOCTU U O0CTeoapTpuUTa:
pe3ynbTathl U 0CJIOXKHEHUS

M.A. Nanmu'?, H.B. 3aropognuin®®, A.B. boiiko?, A.C. MetpocsH'

! TopoacKas kMHNyecKas BonbHnua Ne 17, Mocksa, Poccuiickas Qenepaums;
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AHHOTAUMA

Begedenue. B HacTosLlee BpeMA ToTanbHOE 3HAONPOTE3MpOBaHMe Ta3obepapeHHoro cyctasa (T3TC) sBnseTca MeToLoM
BblIbOpa Npy NeYeHnUn NO3AHMX CTaAuiA 0CTEOHEKpo3a ronoBkK beaperHoii kocu (OBK) n octeoaptputa (OA) TasobeapeHHoro
cycTaBa.

Liests. OueHnTb 3 dEKTUBHOCTL M CTPYKTYPY ocnoxkHeHuid TITC npu nosgHux ctagmax OFBK u OA.

Mamepuanel u Memodel. B viccneoBaHue Obinu BKNKOYEHDI 74 NaLMeHTa, KOTOpbIM BhinosiHeHo nepeuyHoe TITC no nosoay
octeoaptputa OA llI-IV cT. (no knaccudmkaumm Kellgren n Lawrence) u no nosogy OBK 1lI-IV cT. (no knaccudmraumm ARCO).
B rpynny 1 6binm BrtoueHbl 34 naumenta c -1V cr. OTBK, B rpynny 2 — 40 yenoeek ¢ OA TasobenpeHHoro cycrasa
[lI-IV ct. Tpynnbl 66K conocTaBUMbl MO reHAePHOMY COCTaBy WM BO3pacTy MmauueHToB. BceM naumeHTaM MMnnaHTauuio
KOMMOHEHTOB 3H,0NPOTE3a BbINOJHAMM NpY NOMoLLYM press-fit-ukcaunm ¢ napon TpeHUs MeTann—nonuaTuneH. PesynbTathl
NeYeHms OLIEHNBAU C YYETOM YacToTbl pa3BUTUSA OCTIOXHEHWUN U BYHKUMOHANBHBIX pe3ynbTaToB Yepe3 3 u 6 mMec, 11 3 roga
nocne T3TC.

Pesynemamel. B HalueM uccnefoBaHUW BbixMBaeMoCTb KoMNoHeHToB nocne T3TC B TeueHne 3 neT nocne MMNiaHTaummu
coctasuna 100%. Hu B ofHOM M3 rpynn He 6bIN0 BbISBNEHO HabNKAEHWUN C NEPUNpPOTE3HBIM NEPENOMOM, NEPUNPOTE3HOIM
MH(EKLMei, acenTUYeCcKon HECTabUNBHOCTLIO KOMMOHEHTOB 3HA0NPOTE3a. [10BEpPXHOCTHOE BOCMNasieHMe NOCeonepaLMoHHOM
paHbl bbino 0bHapyeHo y 1 (2,9%) naumenTa B rpynne ¢ OTBK ny 1 (2,5%) yenoseka ¢ OA. BbiBux 3HAONpoTE3a NPOU3OLLEN
y 1 naumenta ¢ OFBK, B rpynne ¢ OA nopobHbIX HabmoLeHW 3adMKCMpOBaHO He Oblo. YacToTa MepuUMMNNAHTHOro
octeonu3a B rpynne OMBK coctaBuna 5,8% u 6bina BaBoe Huxe (2,5%) y naumentoB ¢ OA. CTaTUCTMUYECKW 3HAUYMMBbIX
pa3nuymii B AMHaMUKe YHKLUMOHANBHBIX Pe3ysibTaToB [0 M NOCNe Onepaumn MeXKay rpynnamu BbisBAEHO He Obino (oLeHKa
no wkane Harris). Cpegnuii 6ann no wkane Harris y naumextos ¢ OFBK coctasun 63 u goctur 94 yepes 3 roga. AHanormyHble
nokasarenu B rpynne ¢ OA coctaBunn 58 u 94 cooTBETCTBEHHO.

3arnoyenue. TITC aBnsetcs 6e3anbTepHaTMBHBIM METOAOM JieueHUs THENbIX (opM 3aboneBaHuin TazobenpeHHoro
cycTaBa. JHA0NPOTE3UPOBaHWE C NPUMEHEHNEM 3HLONPOTe3a becLieMeHTHOM BUKcaLmm ¢ Napon TPeHUS MeTan—NoIM3TUNEH
MPOLEMOHCTPUPOBANIO BbICOKYIO 3 (EKTUBHOCTb, a TaKXKe Masioe YMCNo 0cnoXHeHuin cpeam naumenToB ¢ OFBK n OA. Hamu
He 0bHapyeHo 3HauMMoN pasHuLbl B pe3ynbtatax T3TC ¢ TOUKW 3peHns BbIXKMBAEMOCTH, NOCE0NEPALIMOHHBIX OCIIOXHEHHUI
U dyHKumMoHanbHoro pesynbtata y naumentoB ¢ OFBK u OA. LenecoobpasHo 6onee pnutensHoe nocneonepauyoHHoe
HabnloAeHWe 3a MaumeHTaMu, YT, BO3MOXKHO, MO3BOJIUT YCTAHOBUTL HEKOTOPbIE Pa3NuyMs B pesynibTaTax IeyeHus.

KnioueBble cnoBa: Ta306epeHHbIN CYCTaB; 0CTEOHEKPO3 rOI0BKM 6eApeHHOIt KOCTH; 0CTE0apTPUT; 3HA0NPOTE3UPOBaHUE
Ta3o0bepeHHoro cycTaBa.
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Total hip arthroplasty in the treatment
of severe stages of osteonecrosis of the femoral head
and osteoarthritis: results and complications

Mikhail A. Panin'Z, Nikolay V. Zagorodniy?®, Andrey V. Boiko?, Armenak S. Petrosyan'

! City Clinical Hospital N 17, Moscow, Russia;
2 Peoples’ Friendship University of Russia, Moscow, Russia;
3 Priorov National Medical Research Center for Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Nowadays total hip arthroplasty (THA) is the method of choice for the treatment of late stages osteonecrosis
of the femoral head (OFH) and osteoarthritis (OA) of the hip joint.

OBJECTIVE: To evaluate the efficacy and complication pattern of THA in late stages of OFH and OA.

MATERIALS AND METHODS: The study included 74 patients who underwent primary THA for OA stages IlI-1V (Kellgren and
Lawrence classification) and for OFH stages Ill-IV (ARCO classification). Group 1 included 34 patients with OFH stages IlI-IV,
and group 2 — 40 patients with OA stages IlI-IV. The groups were comparable by gender and age. All patients underwent
implantation of endoprosthesis components using press-fit fixation with a metal—polyethylene articulation. Treatment results
were assessed with regard to the incidence of complications and functional results at 3, 6 months, 1 and 3 years after THA.

RESULTS: In our study, the survival rate of components after THA within 3 years after implantation was 100%. No cases
of periprosthetic fracture, periprosthetic infection, and aseptic instability of endoprosthesis components were observed
in both groups. The surface inflammation of the postoperative wound was detected in 1 (2.9%) patient in the OFH group and
in 1 (2.5%) patient in OA group. Dislocation of the endoprosthesis occurred in 1 patient with OFH; there were no such findings
in the OA group. The frequency of peri-implant osteolysis was twice lower (2.5%) in patients with OA compared to OFH group
(5.8%). There were no statistically significant differences in the functional results dynamics before and after surgery between
the groups (Harris score). The average Harris scale score in patients with OFH was 63 and reached 94 after 3 years; in OA
group — 58 and 94, respectively.

CONCLUSION: THA is an alternative method in the treatment of severe hip arthroplasty. Endoprosthetics using a cementless
endoprosthesis with a metal—polyethylene articulation demonstrated high efficacy as well as a low number of complications
among patients with OFH and OA. We found no significant difference in THA results in terms of survival, postoperative
complications, and functional outcome in patients with OFH and OA. Longer postoperative follow-up is advisable, which may
allow us to establish some differences in treatment outcomes.

Keywords: hip joint; osteonecrosis of the femoral head; osteoarthritis; total hip arthroplasty.
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BBEJEHUE

OcTeoHekpo3 ronosku beapeHHoit koctv (OFBK) — 3a-
boneBaHuWe, Mpu KOTOPOM BCNEACTBME HAPYLUEHUS KPOBOC-
HabXeHUs NPoMCX0aUT rMbenb KOCTHBIX KITETOK, YTO NpUBO-
[MT K paspyLLeHW0 rofnoBKU befipeHHOM KOCTW U pasBUTMIO
BTOpMUYHOro octeoaptputa (0A) [1]. B HacTosiee BpeMsa na-
Todumsmonormyecke MexaHuambl passutna OFBK po KoHua
He W3y4YeHbl, HO M3BECTHO, YTO [JIUTENBHOE MCMOMIb30BaHMe
[TIOKOKOPTUKOCTEPOUAOB M yNoTpebrieHne anKkorons ABnsT-
s Hanbonee 4acTo BCTPEYAIOLLMMMUCA MATOreHETUHECKUMH
(akTopamu [2].

Yacrora BcTpeyaeMoctv OTBK B nonynsumm HenssecTHa.
Mo aaHHbIM J.M. Yin 1 coasr., B Kutae obLuee uncno 60s1bHbIX
OCTEOHEKPO30M JOCTUIIIO 7 MJTH, U KaXAbl [0 BbiSBNSAETCS
100-200 Teic. 3abonesanuii OTBK de novo [3]. B CLUA exe-
rogHo auarHoctupytot 15-20 Thic. HoBbIX cyyaes OBK [4].

B nutepatype onucaHo 6onee 15 pasnuyHbIx Knaccudu-
Kaumii OIBK, 60MbLUMHCTBO M3 KOTOPbLIX OCHOBaHbI Ha AaHHbIX
PeHTreHorpamm M MarHMTHO-pe30HaHCHOM ToMorpaduw.
Knaccudukaumm nossonsioT cTaampoBaTh NpoLEece U onpe-
LEeNUTb BO3MOXHbIE BapuaHTbl ieYeHmns. Ha paHHUX cTaamsx
OrBK MoxeT 6bITb NpUMEHEHO KOHCEPBATUBHOE WM XUPYPIu-
YecKoe JieveHue (pasnuyHbIe BapuaHTbl JEKOMNPECCUM oYara
Hekpo3a). Pe3ynbTathl cpaBHeHusa B.H. Yoon u coaBT. KoH-
CepBaTUBHOIO W MUHWUMHBA3MBHOTO XUPYPrYECKOr0 NeYeHUs
(MporpeccupoBaHWe HeKpo3a, HeobxoAMMOCTb B TOTabHOM
3HA0NPOTE3UPOBaHNM) Y B0MbHBIX C paHHUMK cTaguamn OFBK
OKasanucb conoctaBuMbiMU [5]. OgHaKo MHorue cneumanu-
CTbl OTMEYAIOT, YTO XUPYPrUYECKOe NEYEHWNe UMEET HEKOTO-
pble NpeuMyLLecTBa nepes KoHcepBaTUBHBIM [6]. Cnepyet
YUMTBIBaTb, YTO LEKOMMPECCUS 0Yara HeKpo3a B CoYeTaHum
C Pa3MYHBIMU KNETOYHBIMM TEXHOJIOTUAMM CYUTAETCA ONTH-
ManbHbIM MeToAoM nedenus npu | wnn Il ctapum (cT.) 3a-
bonesaHma no knaccudmrkaummn ARCO (Association Research
Circulation Osseous) 1 HeaddekTUBHEIM — npu NiedeHun |l
niver. [/, 8]

ToTanbHoe 3HAONPOTE3WPOBaHWE Ta30beapeHHOro cy-
ctaBa (TITC) noKa3aHO Ha NO3[HMX CTAAMSAX OCTEOHEKPO3a,
TO ecTb KOrfa MPOM30LAM Koananc rofnoBku beppeH-
HOM KOCTW W, KaK cnepctaue, (popMUpPOBaHME BTOPUYHO-
ro OA [9, 10]. B HacToswiee Bpems TITC aensetca Hambonee
LUMPOKO MCMOJb3yeMbIM XMPYPruYeCKMM METOLOM Npu Jleye-
HWM aBaCKyNAPHOr0 HEKpo3a rooBku beapexHomn koctu llI-
IV cT. no knaccudmkaumm ARCO [11]. TITC — 370 BeayLwmii
METO/, leyeHns No3aHux ctagui He Tonbko OFBK, Ho u OA;
npoBoAATCA UccnefoBaHNs 3G(EKTUBHOCTM 3TOT0 BULA XU-
PYPrMYECKOro BMELLIATENbCTBA NPU YKa3aHHbIX BbILLE HO30J10-
TMYECKMX eguHULax. B nonynaumoHHOM uccnesoBaHuu npo-
AEMOHCTPUPOBaHO, YT0 YnCcno BbinonHeHHbIX T3TC bbicTpo
pacTet [12]. Mpu 3TOM cnepyeT 0TMETUTB, YTO HOSBLIMHCTBO
nnaHosbix T3TC nposogutca npu OA 1 nuwb Hebonbluas
yactb (<5%) — npm OFBK [13].

Mo paHHbIM C.Y. Ng u coaer., TITC obecneunsaet
3HauuTeNbHOE YnydlleHe GYHKUWWM CYCTaBa, KauyecTBa
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HU3HU U CHUKEHUE MHTEHCUMBHOCTM HOMEBOro CUHApOMa
y MauMeHTOB, CTPAfatoLLMX MepBUYHBIM M BTOPUYHBIM OA
-1V c1. [14]. Takue e pesynbratel npusogat B.W. Min
u coaBT. u Y. Osawa u coaBT., coobLuatoLme 06 ynyyLieHnmn
pesynbratoB TITC B nocnepHue rofel [15, 16]. B 1o e Bpe-
MS, N0 AaHHbIM HEKOTOpLIX aBTOpoB, addeKTuBHOCTL TITC
npu OTBK Huxe, yem npu OA [13].

LUenb uccneposaHus — oueHuTb 3ddeKTUBHOCTL
U CTPYKTYpY ocnoxHerun TITC npu no3gHux ctagmax OFBK
u OA.

MATEPUAJIbI U METO/bI

[InsaitH uccnepgoBaHusa
HPOBE,U,EHO NPOCNeKTUBHOE KOropTHOEe uccnenoBaHue.

Ycnosus npoeeneHuaA

Wccnepnosanue npoeefeHo B nepuog ¢ 2016 no 2018 rop,
Ha 6ase bY3 «TKb N2 17» n TBY3 «Kb N 31» r. Mocksbl.

Kputepuu cootBeTcTBUA

Kpumepuu sxiroqeHus:

« nposeaeHne T3TC ¢ Mcnonb3oBaHUEM WAEHTUYHBIX
KOMMOHEHTOB 3HAONPOTE3a becLeMeHTHON huKcauum
(komnanus DePuy Synthes, CLUA; Hoxka Corail, yaluka
Pinnacle) ¢ napoit TpeHust MeTan—noNMU3TUIIEH;

 BO3pacT Ao 65 ner;

* OTCYTCTBME TSIKENOW COMYTCTBYIOLLLEN NATONOMMM, 3Ha-
YMTENBHO BAMAIOLLEN HA M3MUECKYI0 aKTUBHOCTB;

+ BO3MOXHOCTb OCYLLECTBJIEHUS OLIEHKW BivKamiumx
1 OTAANEHHBIX Pe3ynbTaToB JIEYEHUs NaLMeHTa.

Kpumepuu ucknwodenus:

+ noctTpaBMaTuyeckuii OA;

+ BOCManuTenbHble 3aboneBaHus Ta3obeApeHHOro
cycTaBa (peBMaTOMAHbIN apTpUT, apTpuT Ha doHe cu-
CTEMHOM KPacHOW BOSMYaHKK, TyOepKynésa u T.M.);

* MCMO/b30BaHWe KOMMOHEHTOB 3HAOMPOTE3a C APYrvM
TMNOM GUKCaUMM 1 Napon TPEHNS;

+ KOCTHble [edeKTbl BEPTNYXHOW BnafuHbl, NPOKCM-
ManbHoro otaena bepapeHHoi KocTu, Tpebylowme
MPUMEHEHNA KOCTHOW NNACTUKW WM PassIUYHbIX
ayrMeHTOB.

MeTozbl 0LEHKK LieNneBbIX NOKa3aTesen

Bce nauueHTbl ObIM MPOKOHCYNBTUPOBAHLI BPA4OM
TPaBMaTo/I0roM-0pToNe oM B aMOyNaTOPHBIX YCNOBUSX.
MpenonepaumoHHoe 00cnef0BaHWe NaLMEHTOB BKIKYANO
OLEHKY (YHKUMOHAMBHOTO COCTOAHMS Ta300eapeHHOro cy-
ctaBa no wkane Harris Hip Score (HHS). BceM naumeHTam
NPOBOAMAM CTaHAAPTHYK peHTreHorpaduio KocTeir Tasa
1 6eapeHHbIX KocTel. [lns yTouHeHWs AuarHosa B page ciy-
YaeB MPUMEHSTIM KOMMbIOTEPHYID U MarHUTHO-PE30HAHCHYI0
ToMorpaguio. Ocoboe BHWUMaHWe yoensnu TLIATeNbHOMY
npeLonepaLMoHHOMY TMNaHUPOBaHUI0 3HAOMPOTE3UpPOBA-
HWA Ta3obeapeHHoro cyctasa. pu nomown GUPMEHHbIX
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wabnoHoB KomnaHuu DePuy Synthes BbinonHsanau nogbop
ONTUManbHbIX KOMMOHEHTOB 3HA0MpPOTE3a Ta30beApeHHOro
cycTaBa.

Ananus B nogrpynnax

MaumeHTbl OblM pazaeneHbl Ha 2 rpynnbl (34 n 40 ye-
NOBEK) B 3aBMCMMOCTU OT nokasaHui K T3ITC (OTBK unam OA
Ta3obeppenHoro cycrasa llI-IV ct.).

OnucaHve MeQULMHCKOrO BMeLUaTe/IbCTBa

Bce onepauum BbINOAHANM NOA  KOMBUHMPOBaHHOW
CMMHanbHO-3NMaypancHon aHectesuen. [pumensu 6o-
KoBon goctyn B Moandumkaumm K. Hardinge B nonoxenum
Ha 340poBOM 0OOKy. MIMnaHTaLmMIo KOMMOHEHTOB 3HA0MpO-
T€3a OCYLLeCTBASNM Npy noMoLum press-fit-dmkcaumm, B cny-
yae HeobXoaMMOCTH BEPTIYIKHBIA KOMMOHEHT (UKCUPOBaH
CMOHTMO3HBIMW BUHTaMK. Y BCeX MaLMeHTOB bbina ucnosb-
30BaHa becueMeHTHas Hoxka (Corail), becemeHTHan valu-
Ka (Pinnacle), 32-MuniumeTpoBas MeTanMYecKas roloBKa
W NONM3TUNEHOBBIN BK1AAbIW € 10-rpafyCcHbIM KO3bIPbKOM.

CpepnHsas npogomxuTensHocTb onepaumin TITC bbina He-
CKOJbKO Bbilwe Y nauneHToB ¢ OA n coctaBuna 8514 MuH vs
75+12 MuH y naumenTos ¢ OFBK (p >0,05).

MocneonepaunoHHOe BefieHMEe MaLUMEHTOB OCYLLECTBIA-
NN MO eAMHOMY npoTokony. Ha npotsxkenuu 1-x cyT mo-
C/le onepaTMBHOrO BMeLLaTeNbCTBa MauueHToB Habmoganu
B OTAeneHun peaHumaumu. podmnaktuky TpomboaMbonu-
YECKWX OCTIOKHEHW MPOBOAWIM MYTEM MPUMEHEHUS aHTU-
KOarynsHToB Ha MpOTSXXEHMM BCEro Mmepuofa CTauuoHap-
HOro NeYeHns, a TaKKe WUCMOMb30BaHWA KOMMPECCUOHHOIO
TPUKOTaXa B NOCNeoNepaLMoHHoM nepuoge. Npodunaktuky
MHAEKLMOHHBIX OCMOXHEHMIA OCYLLECTBAIANM C MOMOLLbIO
MHTPaoNepaLMOHHOr0 BBEAEHUS aHTMbaKTepuanbHbIX npe-
napatoB (uedanocnoputbl | nokonenus). AHTUOaKTepUab-
Has Tepanus NPOAOKanack B TeYeHWe NepBbIX 3 CyT noche
onepauuu. Yepes 24-36 4 HauMHaNM aKTMBM3aLMIO NaLMEH-
TOB MpY NOMOLUY CPEACTB LOMNOHUTENbBHOM 0MOpbI C A03UP0-
BaHHOI Harpy3Koi Ha ONEpPUPOBaHHYI0 HUKHIOK KOHEYHOCTb,
a TaKKe NPOBOJMIM 3aHATUS C MHCTPYKTOPOM MO neyebHoik
bM3nYeCKOit KynbType.

Ouenka addexktuBHocTn TITC BKIKOUANa conocTaBneHme
YacToTbl OC/IOXHEHWUH (NEPUNPOTE3HbINA NEPeNoM, HecTabunb-
HOCTb KOMMOHEHTOB 3HA0MNPOTE3a, BOCMANMUTE bHbIE OCNONK-
HeHWs, BbIBUX 3HLONPOTE3a W Apyrue) U QyHKUMOHANbHBIX
pe3ynbTaToB B [0- M NoCNeonepaunoHHoM nepuoge (no HHS)
BO BPEMS KOHTPOJbHbIX BM3MTOB MaLMEHTOB 0beux rpynm
uepe3 3 u 6 Mec, 11 3 roaa nocne TITC. B Te e BpeMeHHble
NPOMEXYTKMN BbINOHANW PEHTIEHOrpaMMbl Ta3obeipeHHoro
CycTaBa B NpsMOi 1 BOKOBOM NPOEKLMM.

Mpu aHanu3e peHTreHorpaMM ocoboe BHUMaHWe ynre-
NANW HANMYMI0 MEPUUMMNIAHTHOTO OCTEO0/IU3a M BO3MOXHOW
MUrpaLMM KOMMOHEHTOB 3HAONPOTE3a. Y BCEX MaLMEHTOB
OCYLLECTBJIA/IA OLEHKY YacTOThbl BAMMANLLMX U OTAANEHHbIX
OCOXXHEHWH, a TaKKe HeobxoaMMOCTH MPOBeJEHNs NOBTOp-
HbIX XMPYPrUYECKUX BMELLATENbCTB.
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JTnyeckan JKCnepTU3a

Bcemu naumeHTaMm 66110 noanMUcaHo MHGOpMUPOBaHHOE
A06poBosbHOE Corflacke Ha y4actue B UcciefoBaHuu. [1po-
BeJeHMe UcciefoBaHMsA 0f00peH0 JToKanbHbIM 3TUYECKUM
KomutetoM IBY3 «KB N2 17» [13M.

CraTUCTHYeCKUM aHanu3

Pa3Mep Bbibopku 06ycnoBneH NPOXOAMMOCTLH OTAENEHUS
3a YKa3aHHble roAbl UCCIe0BaHNA, NPeLBapUTENbHBIA PacyET
pa3Mepa BbIbOpKM He npou3BoanIn. CTaTUCTUHECKUN aHanu3
npoBeEH B NporpaMMHOM nakete Statistica v.13 (StatSoft Inc.,
CLUA). ins onpepeneHns CoOTBETCTBUA pacnpeaeNieHN s KO-
YeCTBEHHBIX [JaHHbIX HOPMaJbHOMY 3aKOHY MCMOMb30Banu TeCT
LLlanupo-Yunka. Yucnosble AaHHbIe B CTaTbe, OTpaXaloLime
pe3ynbTathl UCCNeA0BaHWIA, NPeACTaBNEHb! B BUAe M+m, roe
M — cpenHee 3HauyeHMe, M — CTaHAAPTHOE OTKIIOHEHWE;
ANS NOPSALKOBLIX NEPEMEHHBIX MPUBEAEHBI HYACTOTHI 3Haue-
HWi 1 ponu (%) OTHOCUTENBHO YMCHa BannaHbIX HabMoOLeHui
1 NYTEM CPaBHEHWS KOJTMYECTBEHHBIX M KAYECTBEHHBIX MPU3Ha-
KOB B MCC/IeAyeMbIX rpynnax nauueHtos. CpaBHeHWe ABYX He-
3aBUCUMbIX IPYNM 1S KOIMYECTBEHHBIX JaHHbIX BbIMOJHAMOCH
C moMolLLbio KpuTepust MaHHa-Yuthn (U-tect). YpoBeHb no-
POroBOV CTAaTUCTMYECKON 3HAUMMOCTU (P) NMPUHUMAIN MEHBLLE
nmbo pasHbiM 0,05 (p <0,05).

PE3Y/IbTATbl U OBCYXOEHUE

YyacTHUKM uccnepoBaHuA

B vccnepoBaHve bbinu BRIKOYEHB 74 MaumeHTa, KoOTo-
pbiM BbinonHuAn nepeuyHoe TITC no nosogy OA IlI-IV cT.
(no knaccudmkaumu Kellgren n Lawrence) u no nosogy OFBK
IV cT. (no knaccudmrauum ARCO).

MauueHTbl BbIM pa3aeneHsl Ha 2 rpynnbl: rpynny 1 cocta-
BuM 34 naumenta c llI-1V c1. OBK, B rpynny 2 Bowunm 40 ye-
noBek ¢ OA TasobenpeHHoro cyctasa llI-IV ct. B 1abn. 1 npu-
Be[leHbl HEKOTOPbIE XapaKTepPUCTMKM MaLueHToB obeunx rpynn.

Mpy conocTaBneHMM KIMHUYECKUX XapaKTEpPUCTUK Ma-
LMEHTOB 2 rpynn 6bumn 06HapyeHbl 0XUOAEMbIE 3HAYUMBIE
paznuums. TaK, cpegHui BospacT nauueHTos ¢ OBK bbin cTa-
TUCTUYECKM 3HaUMMO HIKe: 41,12 ropa vs 60,87 ropa B rpynne
c OA. Mpu OTBK pons naumeHToB MyxcKoro nona beina B 3 pasa
BblLLIe, YeM cpeau naumeHToB ¢ OA. 3HaunMble pasnnums Takke
Kacanucb 4acToTbl ABYCTOPOHHE0 NopaxeHus TazobeapeHHoro
cycrasa: 67,6% npu octeoHekpo3e u 40% — npu OA. CpegHss
oLeHKa no wkane Harris B rpynne naumentos ¢ OIBK cocrasu-
na 62,74, B rpynne OA Ta3o6eapeHHoro cyctasa — 58,03 ban-
nos (p <0,05). ¥ 12/34 naupentos rpynnbl 1 (OFBK) 3a 2-5 net
00 T3TC 6bino BLINOAHEHO XMPYPrU4YECKOe NieyeHWe B 0B6bEMe
[EKOMMPEeCccUW oyara HeKpo3a rofioBKM 6epeHHoN KocTu.

OcHoBHble pe3ynbTaTtbl UCcnieaoBaHUA

BoixkmBaemocTb JHA0MNpoTe3a, a UMEHHO OTCyTCTBKE
HeobX0aMMOCTM MOSHOW MNM YaCTUYHOW 3aMeHbl KOMMO-
HEHTOB 3HA0MNpOTe3a, ABNAETCA Ba)XHEWLUMM MNOKa3aTeneM
YCrneLwHOCTH 3HA0NpPoTe3npoBaHUA Ta306e,ﬂ,p6HHOF0 CyCTaBa.




OPUTHAJTBHBIE VICCTIE [IOBAHNA

B HawweM uccnepoBaHMM BbIXMBAEMOCTb KOMMOHEHTOB MO-
cne TITC B TeyeHne 3 neT mocne MMMIaHTaLMM COCTaBuia
100%. Mo AaHHLIM NUTEpaTypbI, TaK e KaK U B HAaCTOALLEM
UcCneoBaHUK, BbIXKMBAEMOCTb KOMMOHEHTOB 3HA0MpOTE3a
Ha MPOTSKEHUW 2 MOCNEAHUX AECATUNETUI Npubnmxaetcs
K 100%, 4To 06bACHSAETCS YCOBEPLUEHCTBOBAHUEM MMAHTOB
W XUpYpruyecKoit Texuukm [9, 17].

Hamu He ycTaHOBNEHO pa3nnymii B 4acToTe BbIXKMBAEMO-
cTv 3Hgonpote3sa npu OTBK (100%) u OA (100%). AHanorumy-
Hble faHHble npueofsaT C.J. Ortiguera v coasT., 0TMETHBLLME,
YTO YacToTa PeBM3NOHHBIX BMeLaTenscTe nocne TITC bbina
COMOCTaBMMOW Y NaLMEHTOB OAMHAKOBOrO BO3pacTa W nofa
npv OFBK 1 0A [9]. B 10 3xe BpeMs S. Saito v coaBT. npu oLeH-
Ke BbIXWBAaEMOCTM KOMMOHEHTOB 3HAOMpOTE3a coobLymnm,
YTO 4YacToTa PEBW3UOHHBIX OMepaLMii Nocne LEMEHTHOro
T3TC 3HaumTensHo Boiwe npu OMBK, yem npu OA. [18]. B Ha-
LIeM MccnefoBaHUM UCMOMb30BaIUCh TOMBKO 3HA0MPOTE3bI
becLeMeHTHON uKcaumumn, B CBA3W C YeM HaM bonee MHTe-
pecHbl faHHble D. Ancelin 1 coaBT., TaKKe NpPUMEHSBLUMX
becueMeHTHbIe 3H,0NpoTE3bl Ta306eapeHHoro cycrasa. B ot-
JMYMe OT AaHHBIX, NOJTYYeHHBIX HAMK, 3TU aBTOPbI YKa3biBanm
Ha HeCKoNbKO bonee BLICOKYI0 YacToTy BbixMBaeMocTH bec-
LLleMEeHTHbIX 3HAO0MPOTE30B, YCTaHOBJIEHHbIX No noBogy OA,
B cpaBHeHun ¢ OFBK [19]. BepositHo, pasnuums B pesynb-
TaTax 0bycnoeneHbl bonee pamtensHeiM (10 net) nepuogom
HabnoeHus, YeM B HaLeM UCCNieS0BaHMM.

Mpn aHanu3e 4acToTbl PasBUTUS OC/OMHEHUA B PaHHEM
1 N034HEM M0C/Ie0nepaLMoHHOM Nepuoie HaMm YCTaHOBJIEHO,
YTO YacToTa OCIOXHEHUN BblNa MUHUMANBHOM KaKk B rpynne
OI'BK, Tak 1 B rpynne OA. Hu B ogHo# 13 rpynn He 3adMKcMpoBa-
HO HabJKoLEHMIA C NepUNPOTE3HBIM NEPENIoMOM, NepUNPOTE3HO
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MHdEKUMEN, acenTUYeCKOM HeCTabubHOCTHI0 KOMMOHEHTOB
3HAOMPOTE3], M, COOTBETCTBEHHO, HU B OJHOM HabmogeHwm
He NoTpeboBaock NPOBEAEHNSA PEBU3VNOHHON OMepaLmy.

Hamu 3apernctpupoBaHbl crefylolume 0CNOXHEHWUS Mo-
cne TITC: noBepxHOCTHOe BOCManeHue MocieonepaLmnoH-
HOM paHbl, BbIBUX 3HL0NPOTE3a, NEPUUMIIAHTBIA OCTEONN3,
yacToTa KoTopbIx cpeam nauveHTos ¢ OMBK coctasuna 11,6%
1 bbina BoBoe HUXe cpeam nauuenTos ¢ OA (5,0%; Tabn. 2).

B pabote R. Erivan 1 coaBT. yka3aHo Ha bonee BbICOKYH
yacToTy ocnoxHeHuit nocne T3TC B cBA3M € OCTEOHEKPO30M
ronosky 6egpa lll v IV cT. (22,2%) B TeueHue 13-neTHero cpo-
Ka Habnopenus [20]. bonee HM3KyD YacTOTy OCNOMKHEHMIA
otMeyaltoT Y. Osawa v coaBT., yKasbiBasi Ha 5% OCNOKHEHUH
B rpynne OTBK n 3% — B rpynne OA [16].

Kak oTMeueHo Bbilie, 4acToTa OCMOXHEHWW B rpynne
OrbK 6bina BaBoe Bbilwe B cpaBHeHuu ¢ rpynnoi 0A (11,6%
vs 5%). Ha aHanormyHyto 3aKoHOMepHOCTb YKasbiBaeT bonb-
LUMHCTBO MccnepoBatenen [21, 22]. Mbl cornacHbl ¢ MHEHUEM
MHOrMX aBTOPOB, KOTOPble OOBACHAIOT TaKyl TEHAEHLMI
Bonee MonoabiM Bo3pactoM naumenTos ¢ OFBK u, cnegosa-
TeNbHO, UX 3Ha4YMMO bonee BbICOKON ABUraTeNIbHON aKTUBHO-
CTb0 B nocnieonepauuoHHoM nepuoge [19, 23].

WHTepecHbIMM NpefcTaBNsOTCA AaHHble aHanuTuue-
cKoro o63opa M. Betsch 1 coaBT., NOCBALLEHHOMO aHaNKU3y
OC/IOXHEHUIA 3HA0MNPOTE3UPOBaHNUA Ta300epeHHOro cycTa-
Ba MO MOBOAY acenTMYeCKOro HEKPo3a roioBku befpeHHoi
KOCTW. ABTOpbI YKa3biBalOT Ha U3MEHEHWE [0/M OC/IOKHE-
Hui T3TC npn OTBK n OA B uctopuyeckoM acnekrte. Eciu
no 2000-x rr. Bce uccnepoBateny oTMedanu bonee BbICO-
Kyto yactoty ocnoxHenui TITC cpeam naumentoB ¢ OIBK
B CpaBHeHuM ¢ nauueHTamm ¢ OA Ta3obeppeHHoro cycTaBa,

Tabnuua 1. KnuHuko-peMorpaduyeckas xapakTepucTiKa NaLMeHToB, y4acTBOBABLLMX B UCCIe0BaHUM
Table 1. Clinical and demographic characteristics of patients participating in the study

XapaKTepuctuka

lpynna 1 (OTBK), n=34

CraTUcTMYeCcKas 3HAYMMOCTb

Mpynna 2 (OA), n=40 pasnnumit

CpepHuit Bo3pacr, net 41,12+3,015 (95% CI)

3,68
23 (67,6)
62,74+1,06 (95% CI)

CooTHOLUEHWE MYMUMHDI / }EHLLMHBI
[lBycTopoHHuin npouecc, n (%)

OuenKa no wkane Harris
[0 onepaumu, 6anbl

60,87+1,71 (95% CI) U-kputepuit MaHHa—YuTHM,

p=0,0000000000042865
1,16
16 (40)
58,030,595 (95% CI)

Kputepun x2, p=0,027
Kputepui x2, p=0,018

U-kputepuit MaHHa—YunTHw,
p=0,0000002417

[pumeyanue. OTBK — ocTeoHeKpo3 ronoBku beapeHHoi Kocti, OA — octeoaptput, CI — poBepuTenbHLIN MHTEpPBA.
Note. OTBK — osteonecrosis of the femoral head, 0A — osteoarthritis, Cl — confidence interval.

Tabnuua 2. OcnoxHeHus nocsne ToTasbHoro 3HA0NPOTe3VPOBaHMA Ta300epeHHOro CycTaBa y NaLMeHTOB, Y4acTBOBABLUMX B UCCTe0BaHUN
Table 2. Complications after total hip arthroplasty in patients participating in the study

OcnoxxHeHue

Mpynna 1, OTBK (n=34) Mpynna 2, OA (n=40)

MoepxHocTHas uHekums, n (%)
BuiBuxu 3Hgonpotesa, n (%)

MepumuMnnaHTHLINA ocTeonus, n (%)

1(2,9) 1(2,9)
12,9 0(0)
2(5,8) 1(2,9)

DOL. https.//doi.org/10.17816/VT0109955
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TO B MOCNEAHME 2 AeCATUNETUSA 0TMEYAETCA TEHAEHUMSA K Bbl-
PaBHWBaHWIO [OJTM OCNOMHEHMN [24].

loBepxHOCTHOE BOCManeHWe MocneonepauroHHoN paHbl
BbIN10 BbISIBNEHO HaM Y 2 NaLMEHTOB, N0 0JHOMY U3 KaXA0H
rpynnbl (2,9% B rpynne OBK, 2,5% — B rpynne 0A). Bocna-
JMTENBHBIA NpoLecc BbiT KyNMpoBaH NepopasibHbIM NMPUEMOM
aHTMOWMOTUKOB, HEODXOAMMOCTU B CaHaLMU WU PEBU3MOHHOVA
onepaumu He BO3HWKII0. Ha oTCyTCTBME CTATUCTMHECKM 3HA-
UAMBIX Pa3fIMYMIA B YacTOTe BOCMANUTESNbHBIX OCMOMHEHWI
nocne T3TC cpean nauuentoB ¢ OFBK u OA ykasbiBaioT
u opyrue astopel [19, 21].

B HacTosieM uccnenoBaHuM BbIBUX 3HAOMpPOTE3a Npo-
u3owen nvwb y 1 naumenta 32 net u3 rpynnsl OFBK B cBsizun
C HapyLUeHWeM MocNieonepaumnoHHbIX pekoMeHgaumi. Ma-
UMEHT NpUCTYNUN K TPEHUPOBKAM B TPEHAXEPHOM 3ane
uepe3 2 Mec nocne TITC, BbIBUX CNy4Mncs Bo BpeMs npu-
ceflaHus co WraHron BecoM 40 Kkr. B cpouHoM nopsake 6bbino
BbINOJSIHEHO 3aKpLITOE BrpaBNeHUe BbIBUXA MOL PEHTIEHO-
NOTUYECKUM KOHTPOJIEM, NOATBEPAMUBLUMM CTAabUNBHOCTb CY-
CTaBa; KOMMblOTEpHas TOMorpamMma Ta3obeApeHHoro cycTasa
NPOAEMOHCTPMPOBaNa KOPPEKTHOE MOMOMEHUE KOMMOHEH-
TOB 3HAoMNpoTe3a. [launeHTy bbino peKoMeHA0BaHO CTporoe
cobniofieHne OpTONEANYECKOrO PEXUMA; NPU KOHTPOSIbHOM
ocMoTpe Yepe3 12 Mec nocnie BMpaBiEHUs BbIBUXA KIMHU-
YECKUX W PEHTTEHONOMUYECKUX OCIIOXHEHUI He 0BHapYKeHo.

Mo pauubiM C.J. Ortiguera v CoaBT., BbIBUXM FONOBKM
3HA0NPOTE3a BCTPEYAKTCA HECKONbKO Yalle npu OIBK, yeM
npu OA [9]. Takeke D. Anceilin 1 coaBT. coobLmMnK, YTO YacTo-
Ta PEBU3UOHHbIX OMepaLmii Mo NoBoAY BbiBUXa Oblna 3Haum-
Mo Bbilwe cpeau nauueHTos ¢ OBK, yeM cpeau naumeHToB
¢ OA [19]. ¥ naumeHTOB C OCTEOHEKPO30M 3HAUMTESIbHO pexe
BCTPEYaeTCs KOHTPaKTypa Ta3obeapeHHOro cycTasa no cpas-
HeHuto ¢ 6onbHbiMM OA. KpoMe Toro, bonee Monogple na-
umnenTbl ¢ OFBK bonee ¢hKU3MYECKM aKTMBHLI, YTO MOBbILLAET
PUCK BbIBUXa 3HA0NpoTe3a [9].

Puc. 1. 0 — peHTreHorpaMma naumenTta 39 et ¢ ocTeoHe-
Kpo3oM ronoBkv beapeHHoit Koct Il cT. b — peHTreHorpaMMa
yepes 30 Mec nocre TOTanbHOTO 3HAOMPOTE3MPOBaHMA Ta306e-
IPEHHOro CycTaBa. ¢ — CTPeJKa yKasblBaeT Ha 30HY 0CTeoM3uca
BOKPYI MPOKCUMAbHOTO OTZENa HOXKY 3HLOMpOoTe3a.

Fig. 1. a — radiograph of a 39-year-old patient with grade IlI
osteonecrosis of the femoral head. b — radiograph 30 months
after total hip arthroplasty. ¢ — the arrow indicates the zone of
osteolysis around the proximal endoprosthesis stem.
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Yro KacaeTcs MepUMMMNIAHTHOrO OCTE0nM3a, TO ero ya-
crota B rpynne OBK coctasuna 5,8% u 6bina BaBoe Huxe
(2,5%) cpenoy naumentoB ¢ OA. Y Bcex NauMeHTOB € faHHbIM
OCTOXKHEHMEM 30Ha 0CTeo/M3a bbina obHapyeHa BOKpyr be-
OPEHHOr0 KOMMOHEHTA 3HAONpoTe3a. 3T0T (aKT, BEpPOATHO,
06ycoBneH HapyLUeHEM KpOBOCHabXeHUs MPOKCMMAbHOrO
oTaena bepeHHON KOCTW BCNeLCTBUE OCTEOHEKPO3a FOJIOBKYU
BeapeHHoOM KocTu [25]. BaxHO 0TMETUTB, YTO 3TW OCNOXKHEHMS
OblAM AMarHOCTMPOBaHbI TONIBKO PEHTFEHONOTMYECKM U He CO-
NPOBOXAANMC KITMHUYECKUMM NposiBNeHnamMm (puc. 1).

BaHbiM nokasateneM addektuHoctn TITC asnsetcs
OMHaMWKa OLEeHKW (YHKUMOHANbHOro CocTosHWA Tasobe-
apeHHoro cyctaea (HHS) [26, 27]. ¥ Bcex nauueHToB nocrne
T3TC, He3aBMCMMO OT XxapaKTepa 3aboneBaHus CycTaBa, OT-
MeyYascs MpOorpeccuBHbIN pocT BanmbHOM OLEHKM, CBULE-
TeNbCTBYHOLLMIA O BbICOKOW 3QPEKTUBHOCTU XMPYPrUYECKOro
BMeLLaTeNbCTBa (puc. 2).

B HaweM uccnenoBaHuM QyHKUMOHaNbHbIE pe3ynbTaThl
(HHS) B 0beux rpynnax CTaTUCTUYECKM 3HAYMMO He pasnin-
YanuCcb KaK [0 onepaumu, Tak 1 Yepes 3 rofa nocne BMeLLa-
TenbCTBa, Korga bonee 95% naumeHTOB BEpHYAUCH K Mpu-
BbIYHbIM (M3nuecKUM Harpyskam. CpefHui 6ann oueHKu
no wwkane Harris y naumenToB ¢ OIBK go onepaumm cocta-
Bun 62,73, seipoc go 80,65 yepes nonroga u goctur 93,88
yepe3 3 rofa. AHanorMYHas NoNOXMUTENbHAA AMHAMUKa Ha-
bnopanack 1 y naumentoB ¢ OA: cpepHuin bann no Lwkane
Harris coctasun 58,025, 78,48 un 93,65 po, uepe3 nonropa
1 Yyepe3 3 ropa nocne T3TC cooTBETCTBEHHO.

HeobxoguMo 0TMeTUTb, 4TO YHKUMOHANBHBIE MOKa3a-
Tenm naumeHToB ¢ OMBK yepe3 3 u 6 Mec nocne T3TC bbinu
Bbile, YeM y naumeHToB ¢ OA (yepes 3 Mec p=0,000001753;
yepe3 6 Mec p=0,0005362). BeposiTHo, 3T0 CBA3aHO ¢ bonee
MOI0AbIM BO3pacToM, OTCYTCTBMEM, KaK MpaBuio, Bblpa-
JKEHHBIX U3MEHEHWUH BEPTNYXHOW BNaWHbI U KOHTPaKTypb
Ta300epeHHOro cycTaBa Ao onepauyy y naumenTos ¢ OBK.

60

50

40

30

= =0creoHekpo3

—— Ocreoaptput

[lo onepaumm  Yepes 3 Mec. Yepes 6 Mec. Yepes 1o Yepes 3 roga

Puc. 2. [InHamMnKa yHKLIMOHANBHOTO COCTOSHWA Ta300eapeHHOro
cyctaBa (HHS) y naumeHToB ¢ 0CTEOHEKPO30M rofoBKU beapeHHoN
KOCTW 1 OCTE0apTPUTOM.

Fig. 2. Dynamics of the the hip joint (HHS) functional state in patients
with Osteonecrosis of the femoral head and osteoarthritis.




OPUTHAJTBHBIE VICCTIE [IOBAHNA

Y. Osawa W coaBT., B OT/MYMe OT Hac, MOKasanu,
4To (YHKUMOHaNbHbIe pesynbTathl nocne TITC xyxe y na-
umnentoB ¢ OFBK, ueM y bonbHbix OA. ABTOpLI 0BBACHAIT
370 BbICOKOM YacTOTOM [BYCTOPOHHErO MOPaXKEHMs rOJIOBKYU
DeapeHHOM KOCTW Npu ocTeoHeKpo3e [16]. CxoaHble AaHHble
nosyyeHbl U apyrumu asTopamm [18].

3AKJIKYEHUE

T3TC sBnsetca be3anbTepHaTMBHLIM METOAOM JIEYEHUS TA-
XEnbix GopM 3aboneBaHW Ta30beapeHHOro cycTaBa. 3HAO-
MpoTe3upoBaHue C NPUMEHEHNEM 3HONPOTE3a becLieMEHTHOI
(uKcaumn ¢ Napon TPeHUs METanI—-NoaM3TUIEH MPOLEMOH-
CTPUPOBANIO BbICOKYH 3Q(EKTMBHOCTb, @ TaKXKE Manoe YUCio
ocnoxKHeHuii cpeay naumenToB ¢ OFBK n OA. Hamu He 06-
HapYXEHO CTaTUCTUYECKU 3HAYUMOWN PasHULbI B pe3ynbTaTax
T3TC ¢ TOUKM 3peHns BbIXKMBAEMOCTM, NOCNeonepaLoHHbIX
OCNOXHEHWA U (YHKLUMOHANBHOro pesynbTara Y naLWeHToB
C 0CTeoHeKpo3oM U bonbHbix ¢ OA. LienecoobpasHo ocylue-
CTBUTb boniee ANMTENBHOE MOC/EONepaUroHHoe HabmoaeHmre
3a NaumeHTaMu, YTo, BO3MOXHO, NO3BOJIMT YCTaHOBUTb HEKO-
TOpbIE Pa3NnMyKSA B pesynbTaTax JieYeHus.
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Early results of revision acetabular endoprosthetics
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ABSTRACT

BACKGROUND: 3D-printed implants are one of the options for acetabulum reconstruction. The popularity of this technique
is increasing every year.

AIM: To evaluate the early clinical, radiological and functional results of revision arthroplasty using individual acetabular
components in patients with acetabulum bone defects.

MATERIALS AND METHODS: Revision endoprosthetics was performed in 50 patients. There were 36 female and 14 male
patients. The patients’ mean age was 60.4+13.4 (23-89) years. According to the Paprosky classification, the defects in 1 case
corresponded to type IIC, in 12 cases to type IlIA, in 37 cases to type llIB, including 8 cases with violation of the acetabulum
integrity. Hip joint function was assessed using the Harris Hip Score (HHS), pain severity using the Visual Analogue Scale (VAS),
and social adjustment using the Western Ontario and McMaster Universities Arthritis Index (WOMAC).

RESULTS: Significant improvement was obtained on all assessment scales. The HHS score improved on average from
33.6 to 87.1 points, the VAS scale from 78.1 to 4.7 points, and the WOMAC from 75.8 to 11.6 points. There were 8 cases (21%)
with complications in total. In one case with a violation of the acetabulum integrity we observed migration of the sciatic bone
from the lower flange of the construct.

CONCLUSION: Thus, the results of the acetabulum reconstruction using individually fabricated acetabular components are
promising.

Keywords: hip joint; revision arthroplasty; acetabular defect; individual acetabular component.
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3HA,0NPOTE3UPOBAHUA BEPTNYXKHOM BNagUHbI
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AHHOTALUMA

Beedenue. 0oHWM 13 BapuaHTOB PEKOHCTPYKUMM BEPTIIYXKHOW BMNaAMHbl ABMIAKOTCA WMMNJAHTaThl, CO34aHHbIE METOLO0M
3D-neyatu. MonynsapHOCTb LaHHOM METOAMKM C KAXIbIM r0fi0M PacTeT.

Llen. OueHuUTb paHHUE KIIMHUKO-PEHTTEHONOTUYECKUE W (QYHKLMOHAMbHbIE pe3ynbTaTbl PEBU3MOHHOMO 3HAOMPOTE3N-
POBaHUA C NMPUMEHEHUEM WHAMBULYANbHBIX BEPTNYHHBIX KOMNOHEHTOB Y MALMEHTOB C KOCTHBIMU Ae(eKTaMu BEPTIYKHOM
BrafuHbl.

Mamepuanel u Memodel. PeBn3noHHOe 3HA0NPOTE3MPOBaHME BbiNosHeHO 50 nauueHTaM. Cpeay HUX BbIN0 36 KEHLUMH
u 14 MyumH B Bo3pacTe 23-89 net.. CpeaHuii BopacT naumeHToB coctaBun 60,4+13,4 ropa. Mo knaccudmKaumm Paprosky
nedektol B 1 cnyyae cootsetcteoBamm tuny IIC, B 12 — uny llIA, B 37 — Tuny 1IIB, B ToM Yncne 8 cnydaeB ¢ HapyLLeHWEM
LLeNoCTHOCTH BEPTAYKHOM BnaauHbl. DyHKUMI0 Ta3obeapeHHOro cycTaBa oLeHMBanu no wkane Harris Hip Score (HHS), Bbi-
paXKeHHOCTb BoNeBoro cMHApPOMa — Mo BM3yanbHO-aHanoroBoi Wwrane (BALL), a coumanbHyio agantaumo — no Western
Ontario and McMaster Universities Arthritis Index (WOMAC).

Pesynemamel. 3HauuTeNbHOE Yy4LIEHWE MOAYHEHO N0 BCEM OLLEHOYHBIM LWKanaM. 3HadeHue no wkane HHS B cpeaHeM
ynydwmnocsk ¢ 33,6 go 87,1 6anna, no wkane BALL — ¢ 78,1 po 4,7 6anna, WOMAC — c 75,8 o 11,6 6anna. Obwee Ko-
NIMYECTBO OCNOXHEHUI cocTaBuno 8 cnyyaes (21%). B ogHoM cnyyae c HapyLieHWeM LeNOCTHOCTU BEPTITYIKHOM BnafuHb
Habnoaanack MUrpaums cefanuLLIHON KOCTU OT HUXHEro (hnaHLa KOHCTPYKLMK.

3aknoyenue. Pe3ynbTaTbl PEKOHCTPYKLMM BEPTYXHON BMNafuHbl C UCMOJb30BaHUEM WHAMBULYANbHO M3roTOBEHHBIX
BEPTAYIKHBIX KOMMOHEHTOB ABNSAIOTCA NEPCNEKTUBHBIMU.
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INTRODUCTION

Endoprosthetics showed the highest efficiency in the
treatment of degenerative and dystrophic diseases and
traumatic injuries of the hip joint. Over one million hip
replacements are performed annually worldwide, and
this number is projected to double over the next two
decades. This trend leads to a steady increase in the
number of revision surgeries [1-5]. An analysis of revision
interventions performed in our clinic between 1992 and 2014
showed that the number of revisions increased eightfold
on average. The instability of the acetabular component
is the most common cause of revision surgeries [6-8].
Prolonged instability and repeated surgeries lead to severe
bone defects [9, 10]. The severity of the bone defect plays
a crucial role in choosing the techniques of revision hip
arthroplasty [11-13]. In bone defect assessment, attention
is paid to several factors, such as the amount and quality
of the remaining bone tissue, integrity of the acetabular
floor and walls, and presence or absence of acetabular
discontinuity. Various classifications were proposed
for the assessment of bone defects, and the most common
is that by Paprosky [11].

Different designs and methods are used for acetabular
reconstruction, including revision endoprosthetics with
acetabular component placement using the high-hip center
technique [14], large hemispherical acetabular components
(jumbo cups) [15], classic surgery using antiprotrusion
rings in combination with bone grafting [16], cup-cage
technique [17], and highly porous trabecular tantalum
components [18, 19]. However, the condition of the bone
tissue and the severity and geometry of the defect requires
technical solutions for adapting the acetabular bed to serial
components (cups and augments) [20-22]. The search
for alternative reconstruction options led to the introduction
of additive technologies in endoprosthetics, which allow
creating and printing of an individual implant for each defect
using three-dimensional (3D) modeling [9, 23-26, 27].
Implants of this type have the following features [9]:

« One to three flanges with screw holes for contact

with the ilium, pubis, and ischium

 Possibility of placing a double-mobility cement
fixation system

« Optimal spatial orientation of the hemispherical part
(40° inclination and 15° anteversion)

« Optimal direction and length of the screws specified
in the design, which allows for achieving a strong
primary fixation

« Porous surface of the component, providing further
osseointegration

T.29 N4, 2022
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These features allow acetabular reconstruction with
maximum accuracy. The aim of the study was to assess the
early clinical, radiological, and functional results of revision
arthroplasty using individual acetabular components
in patients with acetabular bone defects.

MATERIALS AND METHODS
STUDY DESIGN

This prospective cohort study analyzed patients
who underwent surgery with the placement of individual
acetabular components between September 2017 and
September 2020.

ELIGIBILITY CRITERIA

Inclusion criteria: Indications for revision hip arthroplasty
with placement of individual acetabular components
(loosening of the components of the endoprosthesis
or hip spacer or neoarthrosis after the removal
of the endoprosthesis) and type IIC, IlIA, and llIB acetabular
defects according to the Paprosky classification.

Exclusion criteria: Contraindications to surgical
treatment, patient’s disagreement with the proposed
treatment method, and failure to conduct follow-ups after
hospital discharge.

STUDY SETTINGS

During the study, all patients reached a minimum
follow-up of 12 months. On average, 6.5+5.3 (range, 0-18)
years passed from the time of previous surgery to the onset
of pain syndrome and 3.2+3.5 (range, 1-17) years
from the onset of pain syndrome to the time of revision
arthroplasty with the placement of an individual acetabular
component.

DESCRIPTION OF MEDICAL INTERVENTION

All patients underwent plain-film X-ray imaging
of the pelvis including the hip joints. Preoperative X-ray
images allowed assessing the position of unstable
implant components and the amount of bone loss around
the implant components, whereas the position of the
installed prosthesis was assessed postoperatively.
Bone defects were assessed according to the Paprosky
classification. Preoperatively, all patients underwent
computed tomography (CT) to create a 3D model and
further print the implant.

The acetabular defect corresponded to type IIC
in 1 patient, type IllA in 12, and severe type IlIB defects
in 37 (including 8 cases with a pelvic bone divergence).
The process and technique of creating individual acetabular
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components were previously described [9]. In our patients,
a direct lateral Hardinge approach was used to place
an individual acetabular component. Twenty-one patients
had a history of one to several revision surgeries. Four
patients had evidence of treatment for periprosthetic
infection.

During surgery, the material was necessarily collected
for further microbiological analysis. In all cases, baseline
antibiotic prophylaxis was performed. Check-ups of
patients were performed 3 months, 6 months, and 1 year
after surgery and annually thereafter.

Hip function, pain syndrome, and social adjustment
were assessed pre- and postoperatively using the Harris
hip score (HHS), visual analog scale (VAS), and Western
Ontario and McMaster Universities Arthritis Index (WOMAC),
respectively. Assessment was performed 6 and 24 months
after surgery. All patients were available for assessment
of postoperative hip function.

STUDY ETHICS

The study was approved at the Local Ethics Committee
Meeting No. 3 of 2016 and is fully compliant with the ethical
principles of the Declaration of Helsinki as revised in 2013.
Informed voluntary consent to participate in the study was
obtained from all patients.

STATISTICAL ANALYSIS

Data were statistically processed using IBM SPSS
Statistics version 22 (IBM Corp., Armonk, NY, USA).
Quantitative variables were presented as mean and standard
deviation, whereas qualitative variables were reported
as absolute and relative frequencies. For the comparison
of pre- and postoperative values on HHS, VAS, and WOMAC
scales, a sign test for dependent samples was applied.
The significance level was assumed at 5%.

RESULTS
STUDY PARTICIPANTS

The study included 50 patients (50 hip joints),
including 36 women and 14 men, aged 23-89 (mean age
60.4%13.4) years, who underwent surgery using individual
acetabular components between September 2017 and
September 2020. During the study, all 50 patients reached
a minimum follow-up of 12 months.

MAIN RESULTS OF THE STUDY

The average duration of surgical intervention was
159.9+44.6 (range, 80-270) min, and the average
intraoperative blood loss was 1269+802 (range,
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Fig. 1. Blood loss depending on the operation duration.

300-5000) mL. The dependence of blood loss on the surgical
duration is shown in Fig. 1.

On average, the reconstruction of type IlIA defects took
146.7+26.7 (range, 110-210) min, and the average blood
loss was 1,045.9+495 (range, 400-2,000) mL. In cases
with type IlIB defects, the average intraoperative time was
164.5+48.8 (range, 80-265) min, with an average blood
loss of 1363.5+869 (range, 500-5000) mL.

An average of 7.16+1.44 screws (range, 4-11) were
required to fix the individual component. Total revision was
required in 21 of 50 cases (42%). The average follow-up
duration was 37.8+8.7 (range, 24—49) months.

For the radiological assessment of the hip joint, standard
anteroposterior X-ray imaging of the pelvis was performed.
Postoperative X-ray images were used to assess the
inclination of the acetabular component and the position
of the center of rotation of the hip joint. The preoperative
position of the center of rotation of the hip joint relative
to the line connecting the teardrop was 53.6+9.9 mm
(range, 29-68 mm). On postoperative images, this figure
was 21.9£0.9 mm (range, 20—-24 mm).

For an objective assessment of the results, control
X-ray imaging was performed at 3, 6, and 12 months
and annually thereafter, and CT was performed selectively.
When comparing a series of X-ray images, no signs
of instability and no migration of components were
observed.

In the comparison of pre- and postoperative limb-length
parameters, the average preoperative limb shortening
on the affected side was 3.421.1 cm (2-6 cm in length).
After surgery, the difference between the extremities
averaged 0.6+0.2 cm (0—1 cm in length).

The HHS scale was used in the pre- and postoperative
assessment of hip joint function. The assessment was
performed 6 and 24 months after surgery (Table 1).
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Table 1. Pre- and postoperative assessment of hip joint function using HHS scales, n=50

HHS scale Mean Standard deviation Root-mean-square error
Before surgery 33,660 15,7643 2,2294
6 months after surgery 87,120 5,2940 0,7487
2 years after surgery 91,780 3,8135 0,5393

Table 2. Pre- and postoperative severity of pain syndrome according to VAS scales, n=50

VAS scale Mean Standard deviation Root-mean-square error
Before surgery 78,180 8,3145 1,1758
6 months after surgery 4,660 2,5040 0,3541
2 years after surgery 2,240 1,6728 0,2366

Table 3. Pre- and postoperative social adaptation according to WOMAC scales, n=50

WOMAC scale Mean Standard deviation Root-mean-square error
Before surgery 75,860 11,8028 1,6692
6 months after surgery 11,620 11,1555 1,5776
2 years after surgery 4,960 1,7723 0,2506

To improve the reliability of the obtained data,
a statistical analysis was conducted. According to a paired-
sample t-test, the difference between the mean pre- and
postoperative HHS values was statistically significant
at the 99% confidence level (p <0.01).

The functional pre- and postoperative results after
6 months and 2 years were statistically significantly
different between the groups. Similarly, a statistically
significant difference was found between the postoperative
functional results 6 months and 2 years after surgery.

The VAS scale was used in the pre- and postoperative
assessment of pain syndrome severity. The assessment
was performed 6 and 24 months after surgery (Table 2).

According to a paired-sample t-test, the difference
between the mean pre- and postoperative VAS values
was statistically significant at the 99% confidence level
(p <0.01).

The results of the assessment of pre- and postoperative
pain syndrome after 6 months and 2 years were statistically
significantly different between the groups. In addition,
the results of the assessment of pain syndrome 6 months
and 2 years after surgery were statistically significantly
different.

The WOMALC scale was used in the pre- and postoperative
assessment of social adjustment. The assessment was
performed 6 and 24 months after surgery (Table 3).

DAl https://doiorg/1017816/VT01709%6

According to a paired-sample t-test, the difference
between the mean pre- and postoperative WOMAC values
was statistically significant at the 99% confidence level
(p <0.01). The results of pre- and postoperative social
adjustment assessment after 6 months and 2 years were
statistically significantly different between the groups.
Similarly, a statistically significant difference was found
when comparing the results of social adjustment 6 months
and 2 years after surgery.

A comparative assessment between pre- and
postoperative data obtained after 6 months proved
a significant statistical improvement in the studied
parameters. Similar results were obtained when comparing
pre- and postoperative data after 2 years. In addition,
a comparison of postoperative indices after 2 years and
6 months showed a significant statistical improvement.

ADVERSE EVENTS

A superior gluteal artery injury was observed in a patient
with a type llIB defect, which was associated with the need
to mobilize the ilium to place an upper flange. Visualizing
and ligating the vessel were impossible. Tamponade
with a hemostatic sponge was performed, after which
the bleeding stopped.

In three postoperative cases, paresis of the peroneal
portion of the sciatic nerve developed in patients with
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Paprosky type IlIB defects. This complication was
associated with traumatic access and traction ischemia
of the sciatic nerve. The patients received appropriate
treatment. At the follow-up after 3 months, two patients
exhibited complete recovery of the function of the peroneal
portion of the sciatic nerve, whereas neurological symptoms
persisted in one patient.

Dislocation of the endoprosthesis was observed
in three cases (7.9%). A recurrent dislocation was observed
in two of three cases and was corrected by revision
with the placement of a double-mobility cup. In the third
case, the dislocation was reported by telephone, and
a closed reduction was performed at the patient’s residence.

In one patient who was initially diagnosed with instability
of the acetabular component and compromised integrity
of the acetabulum 3 months after surgery, X-ray images
revealed migration of the ischium relative to the implant.
However, the implant was radiographically stable. (This
clinical case will be described in detail in the next paper.)

No cases of deep infection, pulmonary embolism, or
death were observed in this group. No negative dynamics
were detected in patients who overcame the minimum
6-month follow-up period (=12 months after surgery),
and the patients were satisfied with the joint function and
quality of life.

DISCUSSION

In revision endoprosthetics, the reconstruction of severe
acetabular defects remains a major problem. Various
options exist for acetabulum reconstruction, including
3D printing and additive techniques. The first references
to individual acetabular components are found since 1992.
At that time, the milling method was used to make the
implant [20]. The first surgeries with the use of individual
designs in Russia began only in 2015 [28]. The Department of
Large Joint Endoprosthetics at the Priorov National Medical
Research Center for Traumatology and Orthopedics began
performing revision surgeries using individual acetabular
components in 2017. Based on the results, this direction is
considered promising.

The use of individual designs showed good results
for both postoperative joint function and implant fixation.
No complications associated with the aseptic instability
of endoprostheses were observed in the study group.
Moreover, foreign and Russian studies have shown good
fixation results for this type of implants, where the number
of complications resulting from aseptic instability does not
exceed 4% [29-32].

In our group, the number of postoperative dislocations
was 7.9%, whereas the complications of this type vary in other
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studies, reaching 33% [26, 29, 30, 32, 33]. According to Citak
et al. [26], the large number of postoperative dislocations was
associated with a significant number of previous hip surgeries
(5 on average). In addition, Berend et al. observed a direct
correlation between the number of postoperative dislocations
(6.4%) and previous surgeries (1.6 [1-3] on average) [30].
According to Taunton et al. [33], the migration of the greater
trochanter due to severe osteolysis or trauma leading
to a periprosthetic fracture may be a risk factor for recurrent
dislocation of the endoprosthesis head. The authors suggested
performing additional plasty of the thigh abductor muscles or
using double-mobility components or the constrained system
to eliminate this problem. Barlow et al. [31] assumed that
mispositioning of the acetabular component, particularly
excessive verticalization due to a pronounced deficit
of anatomical landmarks, led to dislocation. According
to Korytkin et al. [32], several complications (17%) were
associated with preoperative errors, that is, with designing
an individual prosthesis with a small hemispherical part.
The placement of 46-mm components subsequently limited
the options for the use of the articulating pair. In our study,
double-mobility components were used in two of three cases
to repair recurrent dislocations.

The main tool for assessing hip joint function is the
rating scale. HHS, VAS, and WOMAC are the most commonly
used scales. Comparative results of rating scales obtained
before and 6 months after surgery showed a significant
improvement in hip joint function, which is comparable
with the results of other authors [25, 26, 29, 30, 32, 34, 35].

In the assessment of the post-implant positioning
accuracy of individual designs performed in 20 patients
with an average age of 53 (22-72) years, in revision
arthroplasty using these implants, the probability of implant
deviation from the planned position was high; however,
such deviation did not lead to negative consequences during
the follow-up [36].

The main objective of revision arthroplasty is a reliable
and durable fixation of components in an anatomically
correct position to maximize full recovery. The peculiarity
of individually designed acetabular components is
the presence of additional fixation points, such as support
flanges with holes for screws, with a porous coating
of the contact surfaces. These designs are advantageous
for the reconstruction of Paprosky type Il defects, allowing
a more accurate reconstruction of the acetabulum and
improving the results. This is evidenced by the statistical
improvement in joint function, reduction or absence of pain
syndrome, and social adjustment of patients. In addition,
by using these designs, no bone grafting of the acetabulum
is needed, and this minimizes the risks of infectious
complications and early instability.
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CONCLUSIONS

The comparison of functional results of the hip joint
with similar results obtained 6 months and 2 years after
surgery revealed a statistically significant improvement
on all rating scales. Similar data were obtained when
comparing the results obtained at 6 months with those
at 2 years after surgery. According to radiological data
obtained at 3, 6, and 12 months and annually thereafter,
no signs of instability and no migration of components were
detected. Osseointegration of individual designs was the
only process observed. Extensive 3D modeling capabilities
allow the creation of implants for defects of any complexity
and provide the most accurate restoration of the anatomical
rotation center of the hip joint, minimize the risks
of infectious complications associated with allografts, and
achieve primary firm fixation and stabilization of the hip bone
in pelvic fractures. The above-mentioned characteristics
of these designs lead to improved postoperative functional
results and quality of life. Individual acetabular components
may be used effectively in the reconstruction of acetabular
defects. Previous results obtained in revision arthroplasty
using these implants are encouraging. If positive results
are maintained in the mid- and long-term follow-up,
acetabular reconstruction using individual components may
be the method of choice.
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Xupypruyeckoe neyeHue nepenomMoB
NPOKCUMaNbHOro oTAeNa Nnjie4eBou KOCTH

C UCNOJIb30BaHMEM OPUrMHAJIbHOIO TPAHCNAHTaTa
U3 aNNIoreHHoi ManobepLoBoOi KOCTH:
PeTpocneKTUBHOE KOropTHOe uccnepoBaHue

A.10. Ba3a, A.M. Qaiin, K.W. CkypartoBckas, P.C. Tutos, H.B. bopoBkoga,
C.O0. M'Heteukwmi, O.A. LWapudynnmn, A.A. DaitH

HWW ckopoi nomolum M. H.B. Cknudocoackoro, Mocksa, Poccuiickas ®epepauvs

AHHOTAUNA

Beederue. lNepenoMbl NpoKcUManbHoro otaena nnevesoit Koctu ([MONK) BcTpedatoTca AOBONBHO YacTo M COCTaBNAKT
npumepHo 5% Bcex nepenomo. llpu Takux nepenoMax BO BpeMs OMepaLyMn OTIOMKM TAXENO COMOCTaBUTb B MpaBUSIbHOM
nonoxenun. HeobxoouMbl pasnuuHble CcneumanbHble MPUEMBI ANA PEnosuuMM M CcTabuibHOM QUKCALMW OT/IOMKOB.
PaccmatpuBass Hambonee wuenecoobpasHble cnocobbl 0bnerdeHus penosvuMM OTIOMKOB M MPOQUNIAKTUKW BTOPUYHOMO
CMeLLeHus, Mbl 06paTUAM BHUMaHKE Ha My6NMKaLmmM No UCMoMb30BaHMI0 TPAHCMIaHTaTa ManobepLoBoi KOCTH.

Llen. OueHuTb 3dEKTUBHOCTL NPUMEHEHMS HOBOTO anfioreHHOro KOCTHO-KOJIIareHoBOro TPaHCMaaHTaTa U3 rosioBKy
manobepuosoi koctu npu octeocuHTe3e MMOMNK nnacTuHoi ¢ yrnoBon cTabunbHOCTbLIO B YCNOBUAX AeduUMTa KOCTHON TKaHW.

Mamepuanei u Memodel. Pa3paboTaH OpUrMHanNbHbIM  KOCTHO-KONMAreHoBbI — anfioreHHbId  TpaHcnnaHTar
U3 NpOKCMManbHOro oTaena Manobepuosoit KOCTU. MpoBeAEH CPaBHUTENbHBIA aHanM3 Pe3ynbTaToB JieYeHUs NaLMEHTOB,
OMepupoBaHHbIX C MCMONIb30BaHWEM anioTpaHCniaHTaTa roioBku Manobepuosoit Koctu (rpynna 0 — 48 nauwmeHToB,
nogrpynna 01 — 35 nauweHToB; cpok — He MeHee 1 roaa nmocne onepauwu), U rpynnbl 6e3 NMpUMeHeHWs ayrMeHTaLum
TpaHcnnaHTatoM (rpynna K — 32 yenoBeka). Pe3ynbTaTbl OLEHMBANM C MOMOLUBK KIIMHUYECKUX, PEHTTEHONOMMYECKUX
noKasaTenei, cTaHLapTM3upoBaHHoN Wwkanbl Constant Shoulder Score; Take ObN BBINOIHEH CTATUCTUYECKMIA aHanK3.

Pesynemamei. B rpynne 0 BTopu4HOE CMeLLieHMe He pa3BUIIOCh HU Y OLHOTO NaLyeHTa, npy 3ToM B rpynne K oHo oTMeueHo
y 5 (16%) Habnonaembix. Konnanc ronosku B rpynne O passuncs y 3 (7%), a B rpynne K — y 8 (25%) yenosek. Bpems
npoBefeHNs onepaummn okasanocb MeHblue B rpynne 0, yem B rpynne K. CpeaHuit nokasatenb no wkane Constant Scholder
Score B noarpynne 01 coctaBun 78, B rpynne K — 70 6anno.. Y Bcex NauMeHTOB MpuW NpoBeAEHUN MYNbTUCIIMPANbHOM
KOMMbIOTEPHOI TOMOrpadum ¢ TeHeHUEM BpEMEHM 0TMEYan UCTOHYEHUE KOPTUKANBHOIO C0S TPAHCMaHTaTa U MCYe3HOBEHUE
rpaHvLbl Mexxay rybuatoid 4acTblo TPaHCMIaHTaTa M KOCTHOW TKaHbHO FOI0BKM MIEYEBOM KOCTH, YTO CYMTaNW NpU3HaKaMu
MepecTpomMKy M IU3uca TpaHCnaaHTaTa.

3arnoyenue. Mpu Taxéneix MMOMK, conposoxaatowwmxcs LedULUMTOM KOCTH, MOXHO NPOBOAUTb OPraHOCOXpaHsioLLmMe
onepauuu BHe 3aBMCMMOCTW OT BO3pacTa MOCTPaAaBLUEro W Mony4aTb BrIOJIHE YA0BNETBOPAOLIME W MAUMEHTa, M Bpaya
(QYHKUMOHabHBIE pe3ynbTaThl. [IpeAnoeHHbIA HaMy MeTo L XMpyprdeckoro nedenus Taxensix MMOMK, conpoBokpatoLmxcs
AepUUUTOM KOCTHOM TKaHM, 0bneryaeT peno3numio, COKpaLLaeT BpeMs OMepaLym, YMeHbLIAET YUCIIO OCTOMHEHUI.

KnioueBble cnoBa: TPaHCNNAHTAT U3 rOJI0BKK MHHOGEPUOBOVI KOCTH; nepesioM NPoKCUManbHOro otaena MJe4YeBOMN KOCTK;
}J,quVIU,VIT KOCTHOM TKaHu; aJUI0TPaHCN1IaHTaT.
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CkypatoBckas K.M., Baza A0, ®aith AM., Tutos P.C., boposkosa H.B., Heteukuit C.O., Wapudynmmn ®.A., Qaitn A.A. Xvpypruyeckoe neyenvie
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Surgical treatment of proximal humerus fractures
with using the original allogeneic fibula graft:
retrospective cohort study

Alexandr Yu. Vaza, Alexey M. Fain, Kristina . Skuratovskaya, Roman S. Titov,
Natalya V. Borovkova, Sergey F. Gnetetskiy, Faat A.-K. Sharifullin, Anton A. Fain

Sklifosovsky Research Institute of Emergency Medicine, Moscow, Russia

ABSTRACT

BACKGROUND: A proximal humerus fracture (PHF) is quite common and accounts for approximately 5% of all fractures.
During surgery, these fractures make it difficult to correctly reattach the bone fragments. Various special techniques are
needed for repositioning and stable fixation of the fragments. When considering the most effective ways to facilitate fracture
repositioning and prevent secondary displacement, we paid attention to the publications on the use of the fibula graft.

AIM: To evaluate the effectiveness of a new allogeneic bone-collagen graft from the fibula head in PHF osteosynthesis
with a plate having angular stability in conditions of bone tissue deficit.

MATERIALS AND METHODS: An original bone-collagen allogeneic graft from the proximal part of the fibula was developed.
We carried out a comparative analysis of the treatment results in patients operated on using the fibula head allograft
(group O — 48 patients, subgroup 01 - 35 patients; period - not less than 1 year after surgery) and the group without using
augmentation graft (group K — 32 patients). The results were assessed using clinical, radiological, and standardized Constant
Shoulder Score; the statistical analysis was also performed.

RESULTS: No patient in group O developed secondary dislocation, while in group K it was noted in 5 (16%) patients. Head
collapse developed in 3 patients (7%) in group O and 8 (25%) in group K. Surgery time was shorter in group O than in group K.
The mean Constant Scholder Score in subgroup 01 was 78 and in group K 70. Thinning in the cortical layer of the graft and the
border disappearance between the spongy part of the graft and the bone tissue of the humeral head were noted in all patients
during multispiral CT scanning over time, which was considered a sign of graft remodeling and lysis.

CONCLUSION: In severe PHF with bone deficit, it is possible to perform organ preseration surgery regardless of the patient’s
age and obtain functional results satisfying both the patient and the physician. Our suggested method of severe PHF
surgical treatment combined with bone deficit facilitates repositioning, reduces operation time, and decreases the number
of complications.

Keywords: head fibular graft; proximal humeral fracture; bone deficiency; allograft.
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OPUTHAJTBHBIE VICCTIE [IOBAHNA

BBEJEHUE

MepenoMbl NpOKCUManbHOrO OTAENa MIeYeBOl KOCTH
(MMOIK) BcTpeyatoTca AOBOJLHO YACTo, COCTABASAIOT NpUMeEp-
Ho 5% Bcex NepesioMoB U HAXOAATCA Ha 3-M MecTe nocne ne-
PesioMOB NMPOKCMMANbHOro oTaena befpeHHoON KOCTU U auc-
TaNbHOr0 MeTasnudmusa ny4eBoi KOCTU Y MOCTPaAaBLUMX
B Bo3pacTe ctapiie 65 net [1]. Pa3BuBaioTca 31U NepesioMbl
Ha (oHe M0XOro KayecTBa KOCTU W HepeaKo COMPOBOX-
patoTcs feduUMTOM KOCTHOW TKaHW, KOrAa oT rofloBKW nie-
YeBOM KOCTU B pe3ynibTaTe TpaBMbl OCTAETCA TONbKO TOHKas
KOCTHO-XpAiLLeBas mnactuHKa [2]. Mo gaHHbIM nuTepaTypsl,
okono 20% nauwmenTos c MNMOMK HyxpatoTcs B onepaTuBHOM
neyeHmm, NocKonbKy Tonbko 20% nepenoMoB conpoBoXaa-
€TCA KIIMHUYECKM 3HAUMMBIM CMeLLeHreM [3].

Mol rocnutanuaupyem Bcex nauuentos c [MOMK, obpa-
TuBLLmMxca B HAW ckopoit nomoLum uM. H.B. Cknndocosckoro
(Mocksa). CMeLLeHue ronioBkM nog yrnoM >30 °, anadpusza —
>1 c¢M B cTOpOHyY, bonbworo 6yropka — >0,5 cM u mano-
ro byropka — >1,0 cM, TO ecTb MepenoMbl Mo KpUTEPUAM
Codman [4], HabnoaatoT npumepHo B 60% cnyyaes. EauHoro
noAxofa, Kak 1 oNTMManbHOro MeTOAA feYeHUs HecTabunb-
Hoix [MMOMMK, B HacTosLee BpeMs He cywiectsyeT. B Kokpeit-
HOBCKOM 0630pe 3a 2012 rog oTMeYeHo, YTO OTAANEHHbIE
(QYHKLMOHaNbHbIE UCXOAbI HE3ABMCMMO OT TWUMa nepenoMa
yyLLe Nocne KOHCePBATUBHOIO JieyeHus [5].

MporHo3vpoBaTh QYHKLUMOHANbHbI UCXOL NPY 3TOM BUE
MOBPEXAEHMS OYeHb CNOXHO. Mbl cTapaeMcs onepupoBaTb
MaLlMEHTOB C NepeioMaMi CO CMELLLEHUEM, TaK KaK CTPEMUM-
€Al K bonbluei npescKasyeMoCcTh pe3ynbTaToB. 3T0 CIOXKHbIE
onepaumuu, KOTOpble [AOMKEH BbIMOHATD OMbITHBIA XMPYPr.
Bo Bpems BMelLaTeNbCTBa OT/IOMKU TSIKENO COMOCTaBUTL
B NpaBW/IbHOM MONIOKEHUM, OCOBEHHO eCnW roNIoBKaA nieye-
BOM KOCTM MOXO0Xa Ha AnyHyro ckopnyny. Heobxoaumel pas-
JMYHbIe CreumanbHble NPUEMBI AN Peno3uLmM U cTabunb-
HOM QuKcauum oTIOMKOB. [laxKe ecnu BO BpeMs onepauuu
yAanocb NpoyHo (MKCUPOBaTb OTIOMKU, TO B Mocneonepa-
LMOHHOM Nepuofie MOTYT pa3BMBaTbCA TaKUE OCTIOMHEHNS,
KaK BTOPWUYHOE BapyCHOE CMeLLEHWe ronoBKM (0cobeHHo
NPy paspyLLEHUN MeaMaNbHON KONOHHBI), KONMANC rofloBKU
W CBA3aHHOE C HUM NpOpe3bIBaHUe BUHTOB B CYCTaB, HeCpa-
LLieHWe NepenoMa, aBacKynsApHbIA HEKPO3 FOJIOBKM C €€ -
31coM unu dparMeHTaumeint. Mo AaHHBIM CUCTEMATMYECKOrO
0630pa 3a 2011 rog, Y1cno BbILIENEPEUNCTIEHHBIX OCIOXKHE-
HWK npu ocTeocuHTe3e nepenomMos MMOMNK (kak ¢ neduumtom
KOCTH, TaK 1 6e3 Hero) 6e3 NpUMeHeHNS ayrMeHTaLMU MOXKET
pocturatb 49%, a noTopHbIX onepaumii — 14% [3].

[na yKpenneHus 30HbI NepenoMa 3anaTeHToBaH M UC-
Mo/b30BaH LUTMGT M3 KOPTUKANBHOO CNos ansoreHHoNl u-
0QMNM3UPOBAHHON KOCTW; UAes Obina nepcreKTUBHOM,
HO K LUMpOKOMY npuMeHeHuio He npusena [6]. N. Biermann
1 coaBT. B 2019 roay B cBOEM 0630pe KIMHUHECKUX U B1oMe-
XaHWYeCKUX MCCNe0BaHWA CLenany BbiBOJ, YTO ayrMeHTa-
LSl NPOKCUMAITBHOIO OTAENA NJIEYEBOM KOCTU NPW 0CTEOCUH-
Te3e nnacTuHoi — addeKTuBHas n besonacHas npoueaypa,
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KOTOpas CHUXAET YMCII0 TaKUX OCNOKHEHWUH, KaK BTOPUYHOE
CMELLEHME OT/IOMKOB W NpOpe3blBaHWe BUHTOB, M NOKa3aHa
MpY CNOXHbIX NepesioMax, ConPoBOXAAILLMXCA AedULMTOM
KOCTHOM TKaHwm [7].

PaccmatpuBas Havbonee LenecoobpasHble cnocobbl 06-
NeryeHus peno3uumm 0TI0MKOB W NPOdUNAKTUKM BTOPUYHOTO
CMELLEHNS, Mbl 06paTUM BHUMaHWE Ha MybnamKaumm no mc-
nosb30BaHUI0 TpaHcnaHTaTa ManobepLoBoit KocTu. TpaHc-
MNaHTaT YCTaHaBNMBAIOT B KOCTHOMO3TOBOM KaHal, OH Cy-
KMT PacnopKow, NoAAepIKVBAtOLLEN FONOBKY NEYEBOM KOCTU
U yKpennsiowwein obnactb nepenoma [8]. 310t cnocob noka-
3arncs HaM Hanbosiee MHTEPECHBIM, NOCKOJBKY HaLl MHCTUTYT
obnapgaeT nabopatopueit KOHCEPBMPOBAHMA KITETOK M TKaHE.
B HacTosLLee BpeMs CyLLECTBYHOT NY6IMKaLMM 0 NONOXMUTEb-
HOM KJIMHUYECKOM OMbITE U BUOMEXAHUYECKUX UCTIBITAHMSX,
KOTOpble AEMOHCTPUPYIOT NONb3Y NPUMEHEHUS TpaHCMNaH-
TaTa U3 ManobepLOBON KOCTU B KOMOMHALMM C OCTEOCUHTE-
30M MNIaCTMHOM C YrnoBoii ctabunbHocTbio. Y. Gao u coaBT.
B 2016 ropy onybnukoBanu pesynbTaTbl NPOCMEKTUBHOMO
UCClefoBaHuUs, TAe CPaBHUAM (YHKUMOHANbHbIE UCXOAbI
nocne octeocuuTe3a [MOMNK c ayrMeHTaumen n nocne remu-
apTpONNacTUKW. ABTOPbI YCTAHOBWM, YTO QYHKLMOHAIBHBIE
pesynbTaTbl N0OCAe ocTeocuHTe3a nyuwe [9].

Lenb uccnepoBaHns — oueHUTb 3QHEKTUBHOCTb Npu-
MEHEHUS HOBOTO anjIoreHHOr0 KOCTHO-KOJIareHoBoro TpaHe-
MnaHTaTa M3 rofloBKM ManobepLoBoi KOCTU NpY OCTEOCUHTE-
3e [MNONK nnacTuHoM ¢ yrnoBoii cTabunbHOCTLI0 B YCI0BUAX
AeduumMTa KOCTHOM TKaHMW.

MATEPUAJIbI U METOAIbI
[In3aitH uccnepgosaHusa
MpoBefeHo peTpoCreKTUBHOE KOFOPTHOE UCCeA0BaHMe.

KPMTepMM cooTBeTCTBMA
Kpumepuu BKJII0YeHUs:

- Bo3pacT =18 nerT;

* W30/IMPOBaHHas HU3KO3HEPreTUiecKas TpaBMa;

* Hanuume 2—3-4-pparMeHTHOro nepenoMa no Knaccu-
¢ukaumm Neer co cMeLLeHMEM, CONPOBOXAAIOLLErOCS
JedUUNTOM KOCTH, T.e. MPU MyNbTUCMIMPANBHON KOM-
nblotepHoit ToMorpadum (MCKT) ronoska nneyeBoi
KOCTU BW3yanu3upyeTcs B BUAE «ceprax, U byropko-
Bas 30Ha ro/IoBKY paspylueHa (puc. 1);

* OTCYTCTBME KOTHUTUBHBIX HapyLUEHWIA.

Kpumepuu ucknioyenus:

*  OTKpbITble NOBPEKAEHMS;
* He MOLAAOLLMECS PEKOHCTPYKLMM paspyLUeHUs FOS0B-
KU NneyeBomn KOCTH.

Ycnosus npoeegeHuA

WUccnepoBanue nposepeHo B HWW ckopon nmomolum
uM. H.B. Cknndocosckoro (Mockea) ¢ 2018 no 2021 rr.
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Puc. 1. YetbipéxdparMeHTHbIN nepenioM no Neer ¢ feduumToM KOCTy.
[pumeyaHue. @ — peHTreHorpaMMa JIeBOTO MJIEYEBOro CycTaBa, b — MyNbTUCMMPaNbHAsA KOMMbOTEPHas TOMOTpaMMa, akcuasnbHbIA
Cpe3 — roJioBKa BU3yanu3upyeTca B BUZE Cepna, T.e. COXpaHeHa TONbKO CYOXOHApanbHas KoCTb.

Fig. 1. Four-fragment Neer fracture with bone deficiency.

Note. a — radiograph of the left shoulder joint. b — MSCT axial section — the head is visualized in the form of a sickle, i.e. only

the subchondral bone was preserved.

MUcxoabl uccnepoBanun

OcHOBHOI WCXO[ MCCNeAoBaHUA — BOCCTaHOBJEHME
(YHKUMOHANBHOCTM KOHEYHOCTU (OMPOCHMK, HJIMHUYECKMUIA
TecT). [lononHUTeNbHbIE UCX0bl — TPaHCM/IaHTaT obnerdaet
PEenosnLMIo FONOBKW MEYEBOI KOCTH, ABNISIETCA YKPennsato-
UMM ayrMEHTOM W CITYXWUT OCHOBOM [AJ18 BOCCTAHOBJIEHUA
KOCTHOM TKaHMW.

MeToppbl perucrtpauumm ncxonos

B nocneonepauuoHHoM nepuofie aHanU3upoBany:

* KayecTBo penosvuuu;

+ HalMyuMe BTOPUYHOTO CMELLEHMA OTJIOMKOB MoCHe

0CTeOCHHTE33;

* Hanuume Npope3sbiBaHWs BUHTOB, KaK NEPBUYHOTO, TaK

1 BTOPUYHOTO, CBA3AHHOIO C KOMNTANCcOM FOfI0BKY;

* YNMCNIO HecpaLleHui;

* KOJIMYECTBO HarHOEHUM.

[lns aHanu3a KauecTBa peno3uumm, nonoxeHus Guxcaro-
pa, a TaKKe AMHAMWUKU CPaLLieHNs NepesioMa 1 NepecTpoKu-
NM3uca TpaHCMNaHTaTa BCeM OO0MbHBIM BOblM BbINOSIHEHDI
PeHTreHO/I0rMYecKoe Uccief0BaHNe onepupoBaHHOro nie-
YeBOro cycTaBa B NpsMon 3agHeii npoekumu u MCKT Ha cne-
DYIOLLMIA fieHb, Yepe3 6 Hepd, 3 M 6 Mec, Yepe3 rof nocne
onepauuu v ganee 1 pas B rog.

lpu3HaKaMM NepecTPOMKW TpaHCMnaHTaTa CcuuTam oT-
CYTCTBWE rpaHuLbl, MPU3HAKOB pe3opbumu rybuatoii Koctu
BOKpYr TpaHCNnaHTaTa B rOJIOBKE MJIeYEBOW KOCTM, UCTOH-
UeHWe, UCYE3HOBEHME KOPTUKANBLHOTO COS TPaHCMaHTaTa
co BpeMeHeM Ha MCKT-rpammax B auHamuKe.

lpW3HaKaMK yA0BNETBOPUTENBHOIM Peno3nLmMn cuuTanm
BOCCTAHOB/IEHWE YrNa MeXAy roN0BKOW MAEeYEBOM KOCTU
n nuadusom ot 100 go 150 °, coxpaHsBLLEECs CMeLLeHMe
byropkoB He bonee, 4eM Ha 5 MM. [pU3HaKoM BTOPUYHOrO
CMELLIEHUS CUNTaNN U3MEHEHMUS BENMUYMHBI yTNa Mexay ro-
NOBKOW U AMaduM30M NeYeBOi KOCTM MO CPaBHEHMIO C Mo-
CneonepaumoHHbIMK peHTreHo- u MCKT-rpammamu.

DOl https://doiorg/1017816/VT0114784

OueHKy pe3ynbTaToB OCYLLECTBIAAN NP MOMOLLUM BYHK-
LMOHaNbHBIX M3MEPEHWN, LIKan u TecToB. CTeneHb Bbipa-
XeHHocT 60M1eBOro CMHPOMA OLEHWBaNM Mo BU3yaNbHOM
aHanoroBoii WwKane (BALL). Pe3ynbtar neyeHns nieyesoro
cycTaBa U3MEpSNM NPy NOMOLLM CTaHAAPTU30BAHHOM LKanb
Constant Scholder Score. [lns u3amMepeHus yrios oTBeeHUA,
CrnbaHua M poTaLMOHHBLIX ABUMXEHWA B MEYEBOM CycTa-
Be WUCMO/b30BanW CTaHAapTHbIN yrinomep. Cuny oTeefeHus
1 crubaHus B Nie4eBOM CycTaBe (B Kr) OLieHWBanu nNpy nomo-
UM MPYMUHHOIO py4HOro AuHamoMeTpa. [poBoaunmn peHT-
reHONOrMYecKoe UCCNe0BaHUe MNIEYEBOro CYCTaBa U KOM-
NbIOTEPHYK ToMorpaduio. YA0BNEeTBOPEHHOCTb NaLUEHTOB
NeYeHWEM OLEHMBaM NYTEM YCTHOTO onpoca.

AHanus B nogrpynnax

N3yyas aMHaMWKy BOCCTaHOBNEHWS DYHKUMM PYKM Y Ma-
LIMEHTOB B MOCNE0NePaLMOHHOM NepUoe, Mbl MPULLIN K Bbl-
BOAY, YTO CTENeHb OKOHYATeNbHOr0 BOCCTAHOBNEHUS (YHK-
UMW ONd COMOCTaBNIEHNS C FPYNMON CPaBHEHWSA He cnepyet
OLEHUBaTb paHee, 4eM 4epe3 1 rog nocne onepauuw, no-
CKOJNIbKY B MOCNIe0rnepaLmMoHHOM MepUoe BOCCTAHOB/IEHWE
(YHKLMM NPOUCXOANT MEAJIEHHO W K CBOEMY MaKCUMYMy Mpu-
XOAMT He paHee, YeM cnycTs rof. iMeHHo noaToMy u3 rpyn-
nbl 0 6bina BblgeNeHa YacTb NALMEHTOB, Y KOTOPbIX MPOLLJIO
Bonblue roga nocne onepauuy. Takux okasanoch 35 Yenosexk
(nogrpynna 01). B atoi noarpynne no aaHHbiM MCKT cpasy
nocne onepaumm u yepes 1 rog u3Mepsnm obbLEM rooBKu
LNs OnpeLeneHns CTENEHN KOManca rofoBKU Nye4eBom Ko-
CTU B MOCNeonepaLmnoHHoM nepuoge. B Heli e bbinm oueHe-
Hbl QyHKLMOHaNbHbIE Ucxodbl no wkane Constant Shoulder
Score [10].

PetpocnekTnBHo bbina copmupoBaHa rpynna K us 32
nauueHToB, npoonepupoBaHHbIx no nosoay MMOMNK ¢ pe-
duunToM KocTHoW TKaHu o 2018 roga 6e3 npuMeHeHus
ayrMeHTauum TpaHcnnaHtatoM. Bcem uM 6bin npomseeaéH
0CTEOCUHTE3 NAACTMHON C YrnoBoi cTabunbHocTbio. Cpoku




OPUTHAJTBHBIE VICCTIE [IOBAHNA

nocne onepauuu cocTaBuiu ot 2 fo 7 net. Bospact naumen-
TOB — 0T 36 [0 84 net, U3 HUX 9 MyXKUMH U 23 XKEHLLMHBI.
Onepauus B rpynne K 6bina nposeaeHa 6e3 cobntoaeHus
CTpOroM nocnepoBaTeNbHOCTU MaHUnynaumiA. Cyxoxunus
pOTaTOPOB Njleya NpOLLMBaNY TONIbKO NPY UX NOBPEXLEHMM,
AN peno3uumy Bbinv NpUMeHeHb NPUEMBI HEMPAMON pe-
NO3ULMK, NCMONb30BaM CMIULLI B KAYECTBE «AXKOMCTUKOBY,
LUMPOKO MOJIb30BANMCh KOCTOAEPIKATENSMU U 04HO3YObIMM
Kptoukamu. Pe3ynbTaTbl OLieHWBaM N0 TeM JKe NapaMeTpam,
4TO M B OCHOBHOM rpynne, He npoBoauu Tosbko MCKT.
[pynnbl CTaTUCTMYECKM 3HAYMMO He pasuyanucb
Mo BO3pacTy, Nepuogy oTcnexuBaHus. [lpaBas BepxHAs Ko-
HEeYHOCTb ONep1poBanach Yalle, YeM feBas, YTo 0Ka3aoch
CTaTUCTMYECKU 3HaYMMo. JTa TpaBMa B 0benx rpynnax vatue
BCTpeYanach y xeHwuH. Mo knaccudmkaumm Neer B 0bemnx
rpynnax yYalle BCTpe4anucb AByXdparMeHTHbIE NEPESIOMBI.

TpchnnaHTaT AnAa ayrMeHtauuu

[na ayrMeHTauMm NpOKCMManbHOro OTAena nieyeBon
KOCTM HaMu Obin paspaboTaH v 3anaTeHToBaH [11] annoreH-
Hbli HeJeMWUHEPaNTN30BaHHbIN KOCTHO-KOMN/areHOoBbIN TpaHC-
MNaHTaT, COCTOSALLMIA U3 TONIOBKY, LIEMKW M BEPXHEN YacTy
Anacmsa ManobepuoBoit KocTu (puc. 2).

Puc. 2. KoMOMHMpOBaHHbI KOCTHO-KOINAreHoBbIN TpaHCMIaHTaT
W3 rOIOBKM W NPOKCMMAaNbHOM YacTh anadusa ManobepLoBoi Ko-
cTv (poTo aBTOpOB).

Fig. 2. Combined bone-collagen graft from the head and proximal
part of the diaphysis of the fibula (authors’ photo).

Puc. 3. TpaHcnnaHTat ycTaHOBMIEH B KOCTHOMO3roBoM KaHai. Cyxo-
JUNUS MBILLIL--pOTaTOPOB MPOLUMTBI (PUCYHOK-CXEMA).
Fig. 3. The graft was placed in the medullary canal. The tendons
of the rotator muscles are sutured (Figure-scheme).
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YcTaHOBMIEHO, YTO HeAeMUHepanu3oBaHHas anjoreHHas
KOCTb 06M1aaeT HU3KMM OCTEOKOHLYKTMBHBIM NOTEHLMUATIOM
1 0YeHb [L0JTT0, MOPOM B TEYEHWE HECKOMBKUX JIET, I3UpYeT-
csi. [lns yMeHbLLEHUS MAcCbl anNIOreHHOM KOCTH, NOBBILIEHNS
OCTEOKOH[YKTMBHOTO MOTEHLMana, B 3aroToOBKe TpaHCMaH-
TaTa co3paBany 6oNbLIOE YMCNIO OTBEPCTMI, NPONUTLIBANM
£6€ pacTBOPOM afNoreHHoro KonnareHa 1-ro tuna u nuodu-
nu3uposanu. O0TBEpCTMSA 3aN0MHANM MUIPOCKONUYHON ryBKoi
u3 KonnareHa. Konnare 1-ro Tuna obnapaeT BblpaXKeHHbIM
OCTEOKOHLYKTUBHBIM 3 dEKTOM. 3a CYET CBOEW MMrpocKo-
MUYHOCTM ryBKa MOXKET BMUTLIBaTb HMONOrMYECKM aKTUBHbIE
BelLecTBa, npuobpeTas 0CTEOCTUMYNMpYlOLLME CBOWCTBA,
4TO ObINO [0Ka3aHo B aKcnepumeHTe [12].

OnucaHue MeAULIMHCKOrO BMeLLaTeNnbCcTBa

Onepauus coctosina u3 cnegytowmx obssatenbHbIX 3Ta-

nos [13]:

1. Wcnonb3oBanu cTaHAapTHLIA LEeNbTONEKTOPANbHBIA XW-
Pypryeckuit focTyn.

2. TpowwmBanu Cyxoxunus MOANONATOYHOM, HALOCTHOW
M MOJOCTHOM MbILLbI MPOYHBIMUA HUTAMW (Hanpumep,
nascaH N? 5).

3. Taroii 3a HUTK pa3BoOAMNM OTOPBaHHble BONBLLON M Ma-
Nbl 6YropoK B CTOPOHBI, ¥ B KOCTHOMO3r0BO# KaHan Auc-
TaNbHOro OT/IOMKA MOMELLAnW TpaHcnnaHTat. [ofoBKa
ManobepLoBOM KOCTU He NO3BOAANA MY NPOBaNMBATLCS
B Anadm3 1 3anonHsana gedeKT roNoBKM NieYeBoi KOCTH
(puc. 3).

4. TAroi 3a HUTW HaTATMBaNM BYropKU M KOCTHO-XPALLEBYH
4acTb rOJIOBKM NEYEBOW KOCTU Ha OMIOBKY TPaHCMNaH-
TaTa KaK KamnioLIoH Ha rooBy.

5. TpoBoaunu HUTK Yepe3 creLmanbHble 0TBEPCTUA MacTU-
Hbl C YrN0BOW CTabUNBHOCTLIO AS 0CTEOCUHTE3A MPOKCU-
ManbHOro 0TAEeNa NNeYeBON KOCTW.

6. Mo3numoHMpoBanu MNacTUHY Mo OTHOLLEHWIO K TOMOBKE
NyTEM HaTsKeHus HuTel. [lonoxeHue ronoBkM M Nna-
CTUHBI KOHTPONMpOBanM C MOMOLLBI (JI0OPOCKONUM
(puc. 4).

Puc. 4. lNpoBeaeHa penosuums C MOMOLLBID HATAMXEHUA HUTEW,
MPOTSAHYTBLIX Yepe3 creLmanbHble 0TBEPCTUS B NacTUHe (PUCYHOK-
cXeMma).

Fig. 4. Reposition was carried out with the help of thread tension,
stretched through special holes in the plate (Figure-scheme).
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7. Tpw yaosneTBopUTENEHOM MOMIOXEHWUM FOIOBKM M0 OTHO-
LUEHMIO K MNIacTUHE Yepes crieLmansHoe 0TBepeTye B Mna-
CTUHE MPOBOAMIM «LIEHTPaNbHYH cnuuy». [nacTuHy uk-
CMPOBanM K NnactuHe ABYMS BMHTaMM, NPOBELEHHBIMU
B Hambonee AOCTYMHbIE OTBEPCTUA.

8. B amadwmse nneueBon KOCTM Yepe3 OBasIbHOE OTBEPCTME
B NNacTUHe CBEPAMIM KaHai, BBOAWIM B HEro KOpTU-
KanbHbIA BUHT W, BBUHUMBAsA BUHT, NpUTArMBanu auadus
K NAacTuHe, NPOM3BOAMI penosuumio anadmsa no oTHo-
LUEHMIO K FONOBKE N/1eYeB0il KOCTW. Eciv Npu KOHTpOsb-
HOM (II0OPOCKONMM MOSIOKEHUE OTJIOMKOB M MAACTUHBI
Hac ycTpauBano — BBOAWIM OCTalbHbIE BUHTLI.

9. MocnepHuM atanoM duKkcupoBanu Byropku K mnacTuHe,
3aBA3bIBa/IN HUTK, NPOBEAEHHBIE YEPE3 CYXOXMINA po-
TaToOpPOB Nfeya.

10. MocnoiHo yLumBanu paHy.

I'Iocneonepauuom-loe BeieHue

PyKy u1KCKMpoBanm KOCLIHOYHOM NOBA3KOI Ha 6 HeA, nac-
CMBHbIE MasiTHUKO0Opa3Hble ABMMEHUA B NIEYEBOM CYCTaBe
B npepaenax 00iM paspellany Co CNeayloLlero aHa nocne
onepaumn. AKTUBHble ABUMMeEHUA [0DaBNANM K FMMHACTUKe
yepe3 2-4 Hep nocne onepauuu.

JTnyeckan JKCnepTnU3a

[na nposefeHus uccnefoBaHus Bbino monyyeHo pas-
pelleHne JloKanbHOro 3TMYECKOro KomuTeTa no 6buome-
amumHckonm atuke TBY3  «HayuHo-uccnepoBatenbckuin
WHcTuTyT Cropoit Momowwm um. H.B. Cknndocosckoro Jenap-
TaMeHTa 3ppaBooxpaHeHus . Mocksbl» (npoTokon N2 3-19
ot 19.08.2019r.).

CraTUCTHYEeCKUM aHanus3

CraTuCTUYeCKMiA aHanM3 NpoBeLEH C MOMOLLb Npo-
rpammbl Statistica v. 13.3 (TIBCO Software Inc., CLUA). Onu-
caTeflbHas CTaTUCTMKA NpeAcTaBfieHa B BUAe abCcomioTHbIX
(n) n otHocuTenbHbIX (%) BennuuH, MeauaH (Me), uHTepK-
BapTUNbHbIX pa3MaxoB (Q1; A3), MakcMManbHbIX (Mmax) U Mu-
HWUManbHbIX (Min) 3HaueHui. BonbLUMHCTBO HenpepbIBHbIX
AaHHBIX UMeNN pacnpeseneHne, OTIMYHOE 0T HOPMAbHOIO,
MO3TOMY CPaBHUTENbHBIA CTAaTUCTUYECKUIA aHaN3 BLINOJHEH
C WUCMONb30BaHWEM HenapaMeTpUYecKUX KpuTepueB; auc-
KpeTHble [aHHble CPaBHWUBANM NOCPEACTBOM [BYCTOPOHHErD
To4YHOro Kputepus ®uwepa (TK®), HenpepbiBHbIE HECBA3aAH-
Hble rpynnbl — npu noMowm U-Kkputepus MaHHa—YuTHu
(M-W), cBsi3aHHbIe rpynmnbl — NyTEM MPUMEHEHUS KpUTEpUS
BunkokcoHa (W). 3a ypoBeHb CTaTUCTMYECKM 3HAYMMOA pas-
HUUbI 6b110 NpUHATO 3HadeHue p <0,05.

PE3YJIbTATbI

YyacTHUKM uccnepoBaHuA

B uccnepoBanum yyactBoBanm 87 naumentoB. U3 Hux
55 (63%) yenoBeK bbIM NpoonepuUpoBaHbl MO pa3paboTaH-
HOM METOAMKE C UCMOJb30BaHWEM TpaHCM/aHTaTa rofloBKU
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ManobepuoBoii Koctu B nepuog, ¢ 2018 no 2021 rr.; 7 naumeH-
TOB BbILLIM M3-NOA HabmofeHns no pasHbiM NpudmnHaMm. Ta-
KuM 0bpa3oM, B uTore Hamm Habntoganmch 48 (rpynna 0)
uenoBeK: 14 (30%) MyxumH n 34 (70%) eHwmHbl. Bospact
Y4YaCTHUKOB MccnepoBaHus — ot 35 no 86 net (cpemHui
Bo3pacT 69,8) (tabn. 1). B rpynne O Obina BhigeneHa noa-
rpynna 01 u3 35 yenoBeK, NepuoL OTCNEXMBAHUA KOTOPbIX
coctaeun 6onee 1 ropa. B rpynny cpaBHeHus K bbinu BrtO-
yeHbl 32 naumeHTa, npoonepupoBaHHble no nosogy MMOMK
0e3 NpUMeHeHUs ayrMeHTaLMW TpaHCNIaHTaToM.

OcHoBHble pe3ynbTaTtbl UccneaoBaHuA

Mpu xupypruyeckoM nedennn naumentos ¢ MMOMNK (rpyn-
na 0) ucnonb3oBaHWe anjoreHHOro KOCTHO-KOM/areHoBoro
TpaHCNNaHTaTa M3 rofloBKM ManobepLoBoii KOCTU Ans ocTe-
0CMHTE3a NO3BOJIIIO CYLLECTBEHHO COKPATUTL BPEMS BMELLA-
TenbCTBa (Tabn. 2) No cpaBHEHMIO C NALMEHTaMU, KOTOPbIM bbin
NPOU3BEAEH OCTEOCMHTE3 MACTUHOW C YINIOBOW CTabubHO-
cTbio (rpynna K). 06bEM KpoBonoTepH y NaLMEHTOB CPaBHMBA-
eMbIX [Py CYLLECTBEHHO He pasnuyancs (cM. Tabn. 2).

PesynbTaThl neyeHUs NaUMeHTOB CpPaBHMBAEMbIX FpyMnn
npeacTaeneHsl B Tabn. 3. M3 48 nauneHTOB OCHOBHOM rpynnbi
nepenioMbl cpocnuck B 46 (96%) cnyqasx, B rpynne cpaBHeHMs
13 32 nauneHToB cpalleHue otMedanu y 29 (91%) yenosex,
XOTSI Pas3nuumMsa He JOCTUIW CTaTUCTUYECKONM 3HAYMMOCTMW.
Mpu HecpallieHuM nepenoMoB NauueHTaM NoTpedoBannCh
MOBTOPHbIE OMepauun — ToTanbHOe 3HAOMPOTE3UPOBaHUE
Mne4yeBoro cycTaBa peBepPCMBHBIMU KOHCTPYKLMSAMM.

Mpu aHanu3e Apyrux NocneonepaumMoHHbIX OCTOMHEHWH
Bbino 0TMeueHo, 4to y 2 (4%) NauMeHTOB OCHOBHOM FpynMb
Ppa3BuWICS KOMMAMNC rofI0BKU C NPOPEe3bIBaHWEM BUHTOB B Mo-
nocTb cycTaga, YTo noTpebosano ux ynanenus. Ewe y 1 (2%)
NaLMEeHTKM KOMNanc ronoBKW OMepUpOBaHHON NeYeBoi KO-
CTW C NPOpe3bIBaHUEM BUHTOB M SECTPYKLMEN FONOBKM pas-
BUIICA K cxody 3-ro roga Habmopenus. NaumeHTKa ctpagaet
TAXENBIM CUCTEMHBIM OCTEONOPO30M, OT PEBU3WOHHOI Ore-
pauuW KaTeropuyecku oTKasanach. Takum 0bpasoM, Konnanc
TOJIOBKU MJ1E4EBOW KOCTU C NPOpEe3bIBaHWEM BUHTOB B M0JIOCTb
cyctaBa passuncsa y 3 (7%) venosek u3 rpynnel O npoTus
8 (25%) naumenTos B rpynne K (p=0,002; TK®). BropuuHoro
CMELLIEHNS TONOBKY Y MaLMEHTOB OCHOBHOW rpynnbl He Mpo-
W30LLJT0, TOTAA KaK B rpynne CpaBHEHWs 3TO OCMOXHEHMe 3a-
peructpupoBaHo y 5 (16%) naumentos (p=0,006; TK®).

HarHoeHune nocneonepauyoHHoM paHbl pa3sunock y 2 (4%)
nauuenToB rpynnbl 0, npuyém B 1 HabntogeHnm U3-3a HarHoe-
HUS NPULLNOCh YAANUTb (MKCATOPbI, FONIOBKY NEYEBOM KOCTH,
TPaHCNNAHTaT U YCTaHOBUTbL Criencep € aHTMBMOTMKOM. B rpyn-
ne K HarHoeHu1e nocneonepaLmoHHoii paHbl oTMedeHo y 1 (3%)
nauwenta (p=1,000; TK®). B rpynne O ocTeoMuenuT passuiics
y 1 (2%) naumenTa, npu 3toM B rpynne K oH Takke bbin ava-
rHoctupoBaH y 1 (3%) bonbHoro (p=0,513; TK®). Y 2 (4%) na-
LIMEHTOB OCHOBHO IPyMMbl MPOM3OLLEN Pa3pbIB HUTK, YEPHU-
BatoLLien 6onbLLION ByropoK, pa3Bunoch BTOPUYHOE CMELLIEHHE.
B cBA3u c ynoBneTBOpUTENBHOW (YHKUMEN PYKU Onepauuio
no peduKcaumm byropka He BbINOHAN.
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Tabnuua 1. KnuHuko-aeMorpadmyeckas xapakTepucTiKa NaumeHToB, BKIYEHHBIX B uccefoBaHue (n=80)
Table 1. Clinical and demographic characteristics of patients included in the study (n=80)

Mpynnbi p, M-W
nwin TK®
MNokasatenn 0 (n=48) K (n=32)
Me (Q1; Q3) Min-max Me (Q1; Q3) Min-max
vnu n (%) wnu n (%)
Bospacr, ner 69 (33; 59) 35-86 65 (52; 80) 36-84 0,768
Mon, »eHcKui 34 (71) - 23 (72) - 1,0002
OnepupoBaHHas pyKa, npaBas 32 (67) - 23 (72) - 0,029?
Mepuop oTcnexueaHus, Mec 12 (10;13) 6-24 12 (11; 13) 6-24 0,936
Knaccupukaums | 2-dparMeHTHbIN 12 (38) 0,2082
Neer 11(23)
3-chparMeHTHbliA 28 (58) - 16 (50) - 0,4982
L-parMeHTHbIN 719 4(12) 0,547?
Mpumeyanue. (3neck 1 B Tabn. 2-5). 1 M—-W — kputepuit MaHHa—YutHu, 2 TKO — TouHbIi KpuTepuii Guwepa.
Note. (here and in Table 2-5). 1 M—W — Mann—Whitney test, 2 TK® — Fisher's exact test.
Ta6nuua 2. Bpems onepaumm 1 06EM KpOBOMOTEPH NALMEHTOB, BKIIOYEHHBIX B UCCNel0BaHNUE
Table 2. Time of operation and volume of blood loss of patients included in the study
3HaueHue p, M-W
Mokasatenb Mpynna
Mepuana (Q1; Q3) Min-max
06bEM KpoBonoTepu 0 300 (300; 300) 250-350 =0,115
K 300 (300; 350) 250-350
Bpems onepauum 0 90 (80; 100) 60-120 <0,001
K 120 (100; 135) 60-200
Ta6nuua 3. MNocneonepaumroHHble 0CNOXHEHUA Y NALMEHTOB, BKIIOYEHHBIX B UCCE0BaHUe
Table 3. Postoperative complications in patients included in the study
Yucno naumeHToB
OcnoxHeHue I'pynna p, TK®
n %
HarHoeHune nocneonepaunoHHo paHbl 0 2 4 =1,000
K 1 3
Octeomuenut 0 1 2 =0,513
K 1 3
Paspbi HUTK, yaepxvBatoLLeid bonbLuoii byropok 0 2 4 =514
K 0 0
Hecpaluenue nepenoma 0 2 4 =0,384
K 3 9
BTopuuyHoe cMeLLieHM e ronoBKu 0 0 0 =0,006
K 5 16
Konnanc ronoBku ¢ npope3biBaHWeM BUHTOB 0 3 7 =0,002
B N0O10CTb CyCTaBa K g 95
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Mpu aHanu3e mocneonepaumoHHbIX peHTreHo- u MCKT-
rpamMM y BCeX NMaLMEHTOB 0TMEYEHO YA0BIETBOPUTENBHOE MO0-
noxeHve otioMKoB. B 3 (7%) cnyyasx BbisiBNEHO NepBUYHOE
npope3blBaHWe BUHTOB B CYCTaB M3-3a MHTPaonepaLMoHHOM
OLLMOKM XMpypra, YTo NoTpeboBano yLaneHusi 3TUX BUHTOB.

Puc. 5. PexoMeHayeMas fjimHa BUHTOB. YKENTON NnHKUEN 0TMeYeHa
rpaH1La YCTaHOBNEHHOrO KOCTHOTO aioTpaHcnaHTata.

Fig. 5. Recommended screw length. The yellow line marks
the border of the established bone allograft.

Owmbku obycnoeneHbl CTpeM/IeHMEM MCMONb30BaTb MaK-
CMManbHO [UTMHHbIE BUHTbI Aff TOTO, 4TOObl «3axBaTUTb»
CYOKOpTUKabHYK KOCTb. CTPEMMTLCA K 3TOMY HE HYKHO,
MOCKOJIbKY NMOMUMO METa/IMYecKOW KOHCTPYKLMM NepesioM
YKpEnnseT TpaHCMaHTaT, U CyXOXWUIUA poTaTopoB Meya noa-
LUMTBI K NAacTuHe (puc. 5). 3Ha4MMOro BTOPUYHOIO CMeLLEHMS
OT/IOMKOB B NOCNE0NEPALMOHHOM NEPUOJE HU Y KOro, KpoMe
2 HabmofeHuii ¢ oTpbiBOM (parMeHTa 6onbluoro byropka,
YNOMSIHYTbIX paHee, 3aperncTpupoBaHo He 6bino. To ecTb oc-
NOXHEHWA pa3BuMUCh B 25% HabntofeHwiA, @ NOBTOpPHbIE one-
paumu (B CBS3M C HECPaLLEHWeM NepesioMa U No NpuymHe npo-
pe3biBaHWs BUHTOB) Obink BbinonHeHbl B 8,33% HabnogeHui.

Mpu MCKT nneyesoro cycrasa B noarpynne 01 ycraHone-
HO, YTO Y BCEX MALMEHTOB B TEYEHWE rofa 06BEM rofoBKM He-
CKOJBKO YMEHBLUWICS, HO TOMBKO Y 2 (4%) YenoBeK 3T0 NpuBeNo
K Npope3biBaHuio BUHTOB. B cpeiHeM 06bEM ronoBKM NieyeBoil
KOCTW nocne onepauwm coctasun 50 (45,80) cM? (oT, 43 no 88),
yepe3 1 rofi cpeaHuii 06bEM okasancs paseH 45 (35,80) cM®
(ot 40 po 76; p=0,133; W). OueHnBanu BOCCTaHOBNIEHWE Yria
MEX [y roIoBKOIA NeYeBOM KOCTU M avadu3oM (tabn. 4). Y Bcex
nauueHTos npu MCKT ¢ TeyeHneM BpeMeHM OTMeYann UCTOH-
UeHWe KOPTWKAJbHOrO C/IoS TPaHCMIaHTaTa U MCYe3HOBEHWE
rpaHuLbl MEXAY rybuaToi YacTbio TpaHCMNaHTaTa U KOCTHOV
TKaHbO FONIOBKM MIEYEBOI KOCTM, YTO CYMTANM NpU3HaKaMm
NepecTpoiKM 1 U31ca TpaHCMnaHTaTa (puc. 6).

Tabnuua &. PesynbTathl (PeHTreHoNOMMUYecKoe UCCiefoBaHNe, MyIbTUCTIMParbHas KOMMbIOTEPHas TOMOrpadus) BOCCTaHOBIEHMS yra
MEX1y FOJIOBKOM NJIeYeBOi KOCTU 1 AMaU30M Y NaLMEHTOB, BKIOYEHHBIX B UCCNe0BaHMe

Table 4. Results (X-ray examination, computed tomography) of the angle between the head of the humerus and the diaphysis restoration

in patients included in the study

3HayeHune
Ipynna, noarpynna Cpok BbinonHenuss MCKT Momrana (@1 03) — p; M-W
01 Cpasy nocse onepauum 135 (130; 140) 130-150 =0,002
Yepes 1 rog 130 (120; 135) 120-145
K Cpasy nocne onepauym 130 (130; 135) 120-135 =0,165
Yepes 1 roa 115 (110; 120) 110-120

Puc. 6. Pesynbtathl KoMnbloTepHoW ToMorpadmm cpasy nocnie onepauum (a) v yepes rog, nocne Heé (b).
Fig. 6. CT immediately after surgery (a) and one year after surgery (b).
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Mpu aHanu3e ¢YHKUMOHANLHBIX UCXOAOB Y MALMEHTOB
nogrpynnbl 01 obHapy)eH 3HauMTeNbHbIA pa3bpoc. Yucno
bannoB no wkane Constant Shoulder Score BapbupoBano
oT 48 po 96 n B cpepHeM coctasuno 78 (72; 80) (tabn. 5).
Mpy 3TOM YHKUMOHANBHBIN UCXOA HUKAK He 3aBMCeN 0T BO3-
pacTa NauyeHTa U peHTTeHOMOMMYECKO NOCNIE0NePaLMoHHOI
KapTuHbl. HaMu 0TMeyeHo, 4T0 y 6OMBLUMHCTBA MaLMEHTOB
0TCYTCTBOBasia 00/b B ONEPUPOBAHHOM MNIEYEBOM CYCTaBe
B NOKoe U Houblo. TonbKo 2 (6%) YenoBeka »anoBanuch
Ha nepvopuyecKoe nossneHne bonu B npepenax 2-3 bannos
no BALI B oTanuve oT nauMeHTOB rpynnbl CPaBHEHMS, rae
yMepeHHyto bonb B npegenax 2—4 6annos 3adukcupoBanu
y 5 (16%) yenosek (p=0,430; TK®).

lpanyc oTBeaeHMs, HApYKHas U BHYTPEHHAS poTauus, bann
no wkane Constant y naumentoB nogrpynnel 01 6binm cTatn-
CTUYECKM 3HAYMMO BbILLIE N0 CPABHEHMIO C NaALMEHTaMM TPpynnb
K (c™. Tabn. 5). B nogrpynne 01 uncno naumeHToB, y KOTOpbIX
BEPXHSIA KOHEYHOCTb poTUpoBanack KHyTpu Ao XII rpyaHoro no-
3BoHKa (19 naumenToB K3 35, 84%), Bbino 3HauMMo borbLue,
uem B rpynne K (6 naumeHTos u3 32, 23%; p=0,005; TK®).

ObCYXOEHWUE

Hawe nccnepoBaHue JeMOHCTPUPYET, YTO NPU TSKENbIX
MMOMK Mo)HO NpOBOAMTL OPraHOCOXPaHsoLLME OnepaLmuu
He3aBMCUMO OT BO3pacTa NoCTPaAaBLLEro M NoAyYaTh BMOJHe
YOO0BNIETBOPSAIOLLME U NALMEHTA, U Bpadya QyHKUMOHAMbHbIE
pe3ynbTathl. brarogaps oTpabotaHHbIM 3Tanam onepauum
TPYLOEMKasA Peno3uums CTaHOBUTCA HECNOXKHOM, NPOLUMBA-
HWEe CYXOXMW/WA pOTaTopoB Meya NoMoraeT No3vLMOHUpPO-
BaHWIO NNACTUHBI, @ UX QUKCaLMA K NiacTMHe cnocobeTeyet
COXPaHEHMI0 BEIMYMHBI JOCTUTHYTOrO Yra MeX .y rofoBKOVA
u pmadmsoM nneyveBon Koctu. Onepaums CTaHOBUTCA Me-
Hee CNIOXKHOM, 0 YEM CBUAETENILCTBYET COKPALLEHWe one-
paUMOHHOT0 BpeMeHW. [010BKa KOMBWHMPOBAHHOMO TpaHC-
MNaHTaTa CTaHOBMTCSA He TONbKO YKPEnnsioLlen 0CHOBOW,
HO M MaTepWanoM 18 BOCCTaHOBNEHUS rybuaTon KocTu ro-
NOBKU NeyeBo KocTu. [lnadusapHas yacTb TpaHCNNaHTaTa
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MOCTENEHHO JIM3MPYETCA M He MPEnsTCTBYET BO3MOXKHOMY
3HA0MPOTE3UPOBAHMIO.

Moyt B 2 paza yMeHbLUIMIOCh YMCIIO OCIOXHEHMIA M NOBTOP-
HbIX OMepaLyii Mo CPaBHEHMWIO C JaHHBIMW CUCTEMATUYECKOIO
0630pa, onybnmkosanHoro R.C. Sproul u coast. B 2011 roay,
B KOTOPOM NpeAcTaBieHbl pe3ynbTathl ocTeocuHTesa [M0MK
0e3 npuMeHeHMsa ayrMeHTaumm [3], 1 B conocTaBneHum ¢ rpyn-
noit K: cokpatunoch Bpems onepauum (p<0,001), yMeHbLK-
10Cb YMCNIO BTOPUYHBIX CMeLLieHuii oToMKoB (p=0,006; TK®),
YMeHbLUMNAch CTeNeHb KOAfanca rofioBKY MyieveBoi KOCTU
(p=0,002; TK®). Bcé BblLecKasaHHoe NOATBEPMKAAET TOT aKT,
UTO NPEASIOKEHHBIN HaMWU METOZ, XUPYPIUYECKOro NeYeHus
Taenbix MMOMK, conpoBoXaaloWMXCca AePULMTOM KOCTHO
TKaHW, UMeeT NpaBO Ha CYLLEeCTBOBaHWE, M WUCCNeL0BaHUs
B 3TOM HanpaBfieHWUM LLOMKHbI NPOAOSIKATLCS.

lpoaHanu3npoBaB NpU4KUHBI Pa3BUTMA NOCIEONEPALIMOH-
HbIX OC/TOXHEHUH, Mbl COpMYyNUPOBanM Ans cebs peKoMeH-
AaLMN Mo X XMPYPrUyeckomn npodunaKkTuKe.

Tak, B nogaensioLeM 6osbLLMHCTBE CyyYaeB s 0CTeo-
cuHTe3a [MOMK HeobxoamMMo Mcnonb3oBaTh KOPOTKUE Nna-
CTUHbI (Ha 3 amadmsapHbIx oTBepcTUA). Mcnonb3oBaHue 60-
nee [UTMHHBIX NIACTUH CO3AAET AOMOJHUTENbHbIE TPYLHOCTH
C MO3WULMOHMPOBAHWEM MNIACTUHBI, YCIIOXKHSAET U YANMHAET
onepaLmio, MOXET NPUBOAMTD K CITULLIKOM BLICOKOI €€ ycTa-
HOBKE U [LOMOJHUTENBHO TPaBMUPYET MECTO MPUKPENNEHMS
[EeNbTOBULHON MbILILBI K NIEYEBOM KOCTM.

Mbl 0TKasanucb 0T rpybbix peno3nULMOHHBIX MHCTPYMEH-
TOB, TaKWUX KaK KOCTOAepIKaTenn, 0LHO3YOble KPIOYKY U T.0.
Wcnonb3oBaHve HUTel 1S peno3nLyy OTIOMKOB YMEHbLLAET
arpeccvMBHOCTb XMPYPrUYECKOro BMeLuaTtenbcTBa. [pu npo-
LUMBAHMM CYXOXUNMIA HeobxoaMMO UCMOMb30BaTh A0CTaTOY-
HO AJMHHBIE HUTU 1S yA06CTBa paboThl € HUMMK.

He cnepyet 3apeiicTBOBaTh BCE MMEHOLLMECA OTBEPCTUA
B MPOKCMMasbHOM YacTu nnacTuHbl. BeefeHne bonee 5 BUH-
TOB B FOSIOBKY MN/1Ie4€BOM KOCTU He YBEIMYMBAET NPOYHOCTb
(uKcaumu, Ho yMeHbLUaeT 06bEM rybyaToro BeLLecTBa KOCTH
MPOKCMManbHOro 0TAeNa M NOBbILIAET PUCK Pa3BUTUSA Npo-
pe3blBaHUs BUHTOB.

Tabnuua 5. KnuHnyeckme n PeHTreHoiorn4eckne AaHHble nauneHTos, BKJ/TIOYEHHBIX B UCCef0BaH1e

Table 5. Clinical and radiological data of patients included in the study

Moka3artenb
Fpynna, ®yHKuMA p; M-W
nogrpynna Mepuana (Q1; Q3) Min-max
01 135 (120; 150) 50-180
OtBeneHue <0,001
K 100 (1005 115) 70-125
01 24 (16; 24) 10-32
HapyHas potaums 0,007
K 18 (15; 18) 10-24
01 120 (115; 130) 90-160
MNepeaHee crubanue 0,001
K 110 (100; 120) 90-150
01 78 (72; 80) 48-96
Constant <0,001
K 70 (68; 73) 60-92
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B 60/bLIMHCTBE pEKOMEHAALMI MO OCTEOCMHTE3Y MPOK-
CMMasbHOro OTANa NeYeBoii KOCTU CYUTARTCA NPaBUIbHON
YCTaHOBKa BMHTOB 10 CybXOHApasibHOro cnos ronosku. 0aHa-
KO npu nepenomax ¢ femumuToM KOCTU B NOC/E0NepaLoH-
HOM nepuoze NPOUCXOAUT KONNANC FOSIOBKM, U YCTAHOBMEH-
Hble TakuM 06pa3oM BMHTbI BbIXOAAT B MOJOCTb MNEYEBOro
CycTaBa, NPUYMHAS nauueHTy 6onb. [Ins npodunakTmkm 3toro
0C/NOXHEHUA Mbl CTAapaeMcA YCTaHaB/MBaTb KaK MOXHO 60-
nee KOpOTKUE BUHTbI, KOTOPbIE HA HECKOJIbKO MUNJIMMETPOB
BbIXOAAT 3a Npejenbl TpaHCMAaHTaTa. 3a CYET TpaHCnnaH-
TaTa, KOTOPbIA CIIY)XXWUT OMNOPOI ANA CYCTaBHOM NOBEPXHOCTH
FONIOBKU NEYEBON KOCTU, U GUKCALMM HUTEIA OT CYXOXMUNMIA
BpaLLIaloLLLeil MaHXKeTbl Nieya K NNacTHe CO3AaKTCA A0CTa-
TOYHblE YCNOBUA ANs CTabunbHOM UKCaLMW, U YCTAHOBKM
MaKCMMarbHO AJIMHHBIX BUHTOB He Tpebyetcs.

Ol'paHM‘-IEHMﬂ uccnenosaHua

OrpaHWyeHMeM WccnefoBaHUs SBRSETCA €ro peTpo-
CMEKTMBHBIN XapaKTep. B fanbHenlleM HaMu niaHupyeTcs
NpoBeZieHNe NPOCMEKTUBHOTO CPaBHUTENBHOTO WCCNefo-
BaHWsA C NpeABapuUTeNibHbIM PacyéToM pasMepa BblGOpKY,
yto 6yAeT cooTBETCTBOBATb MPUHLMNAM [0Ka3aTeslbHOVA
Me AULMHbI

3AKJIKYEHUE

CpaBHVITeanaFI OLIeHKa MOpd)OJ']OI'VI'-IGCKVIX U3MeHe-
HUIM, @ TaKKe CTAaTUCTUHECKMW aHanM3 OaHHbIX MOKa3anw,
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Characteristics of m. Psoas minor and

m. Sacrocaudalis (coccygeus) dorsalis lateralis
in simultaneous modeling of lateral interbodial
spinnylodesis and posterior sacro-iliac joint
arthodesis

Galina N. Filimonova', Olga V. Diuriagina', Nikolai I. Antonov', Maksim V. Stogov',
Sergei 0. Ryabykh?, Natalia V. Tushina'

" Ilizarov National Medical Research Center of Traumatology and Orthopedics, Kurgan, Russia
2 Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Simultaneous surgical interventions on the spine with the use of high-tech instruments and minimally
invasive access techniques allow to eliminate several problems all at once, to activate patients at an early date and to reduce
the number of complications.

AIM: To evaluate morphological changes to evaluate morphological changes in the m. Psoas minor and m. Sacrocaudalis
dorsalis lateralis during simultaneous modeling of lateral interbody fusion and posterior sacroiliac joint arthrodesis

MATERIALS AND METHODS: Experiments were carried out on 14 outbred dogs; 3 animals formed a control group.
The animals underwent consecutive lateral interbody fusion of the lumbar spine and posterior arthrodesis of the sacroiliac
joint. The lumbar spine and sacroiliac joint were stabilized with external fixation device. Paraffin sections of muscles were
stained with hematoxylin-eosin, according to Van Gieson, and Masson. Biochemical analysis of blood serum was performed
during the experiment.

RESULTS: The morphological study of the muscles revealed pathohistological features such as an increase in the variety
of myosymplast diameters, loss of their profiles polygonality, massive fibers fatty degeneration, endo- and perimysial fibrosis,
sclerotization of vessel membranes, obliteration of their lumens. At the end of the experiment, the degree of the small lumbar
muscle fibrosis was 161% and of the sacrocaudal dorsal lateral muscle fibrosis was 240% of the control parameters (p < 0.05);
the rate of the muscle fatty infiltration was 339 and 310% of the normal value, respectively. The sacroiliac-caudal dorsal
lateral muscle underwent more marked changes, especially in the early stages of the experiment. A significant increase in the
enzymes activity, skeletal muscle damage markers was detected on the 14th day after surgery.

CONCLUSION: Simultaneous surgical interventions on the spine should minimize mechanical effects on the paravertebral
muscles and use techniques to stimulate their function in the postoperative period, which will reduce the processes
of fibrogenesis and fat involution as well as provide an overall shorter rehabilitation period for the target patients.

Keywords: simultaneous operations; lateral interbody fusion; posterior arthrodesis; psoas minor; sacrocaudalis dorsalis
lateralis muscle; blood biochemistry.
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Xapaktepuctuka m. Psoas minor n m. Sacrocaudalis
(coccygeus) dorsalis lateralis npn cuMynbTaHHOM

MO eNIMpOBaHMM 6OKOBOro MeXTen0Boro
CNoHAMNOAE3a U 3aiHero apTpojesa KpecTL0BO-
NOAB3AOLWHOHIO CyCcTaBa

[H. ®unumonosa', 0.B. Niopsaruna’, H.W. Antonos', M.B. Ctoros', C.0. Psibbix?, H.B. TywmHa'

! HMULL tpaBmatonorin 1 optoneamn uMm. aKkap. I.A. Unnsaposa, Kypran, Poccuiickas Qenepauns
2 HMULL Tpasmaronorim u optoneamn uM. H.H. Mpuoposa, Mockea, Poccuiickas Meaepaumsa

AHHOTAUNA

Begedenue. CuMynbTaHHbIe XVPYPrUYeCKMe BMELLATENIbCTBA HA MO3BOHOYHUKE C MPUMEHEHUEM BbICOKOTEXHONOTUYHOIO
MHCTPYMEHTapUs U MaNoWHBa3WBHbLIX METOAMK LOCTYNa NO3BOJISIOT OJHOMOMEHTHO YCTPaHUTL HECKOMBKO NpobieM, aKTUBM-
31poBaTh NaLMEHTOB B paHHWE CPOKM W YMEHBLUMTD KOSIMYECTBO OCIIOMHEHMUIA.

Llests. OueHKa Mop®honOrMyecKMX M3MEHEHUI Manol NOACHUYHOW M KPecTLoBO-KayaanbHON (KOMYMKOBOM) AOpCabHOM
NaTepanbHOW MbILL, MPU CUMYNIbTAaHHOM MOJENIMPOBaHWM BOKOBOrO MEXTENIOBOr0 CMOHAMNIOAE3a M 3a[iHero apTpojesa
KpecTL,0BO-NO/AB3/0LLIHOr0 CyCcTaBa.

Mamepuanelr u Memodel. lpoBeaeHbl 3KCNepUMeHTLI Ha 14 BecnopoaHbIX cobakax, 3 ocobu cocTaBuamM rpynny KOH-
Tpons. *UBOTHBIM NOCNeoBaTeNbHO BINOMHANM BOKOBOW MEXTEN0BOW CNOHAMNOAE3 MOSCHUYHOrO OTAENa No3BOHOYHU-
Ka W 3afiHuii apTpoae3 KpecTLOoBO-MNOAB3AOLIHOM0 CycTaBa. [M0SCHUYHbIA OTAEN U KpecTLOBO-NOAB3AO0LHbIA CYCTaB CTa-
BunusupoBanM annapatoM BHewwHen Qukcaumu. [apaduHoBble Cpesbl MbILL, OKPALLMBaM FEMaTOKCUIMHOM-303UHOM,
no BaH-lu3oHy, no MaccoHy. Ha cpokax akcnepuMeHTa NpoBoAuaM BUOXMMUYECKMIA aHaNM3 CbIBOPOTKU KPOBH.

Pesynsmamel. B xope Mopdhonoryeckoro UccnefoBaHWs MblLLL, BbISB/EHbI NAaTOMMCTONOTMYECKUE 0CODEHHOCTH, TaKme
KaK yBeNinueHne pa3Hoobpasus AMaMeTpoB MMOCUMMNIACTOB, YTpaTa NojMroHanbHOCTU UX Npodunels, MaccoBas KupoBas fie-
reHepauus BONOKOH, Gubpo3vpoBaHue 3HA0- U NePUMM3NS, CKITEPOTHU3aLmMsa 060104eK cocya0B, 0bMTepaLms Ux NpoCBETOB.
Mo oKOHYaHUM 3KCNepuUMeHTa cTeneHb GUbpPo3a Manoi NOACHMYHOM MbILuLbl cocTaBuna 161%, KpecTLoBO-KayaanbHoM fop-
canbHoM NaTepanbHoi Mblwbl — 240% oT KoHTponbHOro 3HaueHus (p <0,05); nokasaTtenb XKMpOBO UHPUILTPALMM MbiLLL|
cocraBun cootBeTcTBeHHO 339 1 310% oT HopMbl. Bonee BbIpameHHbIM M3MEHEHNAM NMOABEPraeTCA KPecTLoBo-KayaanbHas
L0pcanbHas naTepanbHas MblllLa, 0CODEHHO Ha paHHUX 3Tanax sKkcnepumeHTa. OBHapyeH AOCTOBEPHO 3HAYWMBIA pPoOCT
aKTUBHOCTM EPMEHTOB — MapKEPOB NOBPEXAEHNS CKENETHbIX MbILLLL HA 14-€ CYTKW Nocsie onepaLmu.

3aknwoyenue. Tpyu cUMyNbTaHHBIX XMPYPTUYECKUX BMELLATENbCTBAX Ha MO3BOHOYHMKE HEobX0AMMO MMHUMM3MPOBATb
MeXxaHWyecKne BO3AENCTBMA Ha napaBepTebpanbHble MbILLLbl, UCMOMb30BaTb NPUEMBI CTUMYNALMU WX YHKUMM B nocne-
OMepaLMoHHbIA NepUOA, YTO MO3BONUT YMEHbLUUTL NpoLecckl GMbporeHe3a W XWUPOBOW MHBOMIOLMKM U 0becneyuT B LiENIOM
COKpalLieH1e nepuofia peabunuraumm LeneBbIX NaLMEHTOB.

KnioueBble cnoBa: CUMYJIbTaHHbIE onepaunu; DoKOBOW MeKTeNoBOW CNOHANNOAE3; 3aAHUI apTpoaes; Manas noaCHU4YHaA
MblllLa; KPecTL0B0-KayaaibHaA AopcajibHadA natepasibHaa MblllLla; buoxumus KpoBMu.

Kak uutupoBatb:
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INTRODUCTION

Simultaneous (combined) surgeries involved up
to five different manipulations performed during a single
surgical procedure. For example, for polytrauma (with
fewer anesthesia procedures), the duration of treatment
and recovery is shortened, and the overall stress level
of the patient is reduced [1-3]. Combined spinal surgery
using high-tech instruments and minimally invasive access
techniques allows for dealing with several problems
simultaneously, making patients active at an early stage and
reducing complications [4]. In severe high-energy injuries
of the thoracolumbar spine, combined surgery is a reliable
method of achieving sufficient decompression, repositioning,
and reconstruction [5]. Multilevel vertebroplasty for multiple
compression fractures is also safe and offers significant
benefits when performed simultaneously [6].

For degenerative scoliosis of the lumbar spine,
the lumbar lateral interbody fusion (LLIF) approach
is used [7]. The safety and efficiency of the sacroiliac
joint (SIJ) arthrodesis technique with titanium implants
for the treatment of degenerative sacroiliitis and joint
rupture was established [8]. Triangular titanium implants
are increasingly being used for SIJ arthrodesis, resulting
in rapid pain reduction and improved quality of life [9-11].
Thus, good results are obtained in minimally invasive
arthrodesis with the use of three-dimensional cages (iFuse
Implant System) [12, 13].

Numerous studies have evaluated paravertebral
muscles in spinal pathologies and their status after surgical
interventions [14—16]. Microscopic features of muscle tissue,
such as myosymplastic diameters, their distribution and
profile features, muscle fat infiltration, degree of fibrosis,
and muscle atrophy have been evaluated [17, 18]. No studies
have examined histological features of paravertebral
muscles during concomitant spine surgeries using
the LLIF and posterior SIJ arthrodesis, which determined
the expediency of this study.

This study aimed to assess morphological changes
in the small lumbar (m. psoas minor) and sacrococaudal
(coccygeal) dorsal lateral muscles (m. sacrocaudalis
dorsalis lateralis) during simultaneous simulation of lateral
interbody fusion and posterior SIJ arthrodesis.

MATERIALS AND METHODS
Study design

The study was conducted at the Ilizarov National Medical
Research Center for Traumatology and Orthopedics. It is

part of a prospective experimental study on skeletally
mature male and female outbred dogs with a bodyweight

T.29 N4, 2022
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of 13.0+4.0 kg and a shin length of 12-14 cm. The level of
evidence was llb.

The experiment was performed in 2019-2021 within
the state assignment “Development and assessment
of the efficiency of patient-centered implants in the surgery
of the axial skeleton,” Direction No. 8. Research registration
no. AAAA-A18-118011190118-8. Data processing was
conducted in 2022.

Study ethics

The study was approved by the local ethics committee
of the Ilizarov National Medical Research Center
for Traumatology and Orthopedics (Minutes No. 2/5
dated May 17, 2018). The animals were kept in aviaries
under standard vivarium conditions in accordance with
GOST 33215-2014 dated December 22, 2014, No. 73-P
“Guidelines for the maintenance and care of laboratory
animals: Environment, housing, and management”
and GOST 33217-2014 “Guidelines for the maintenance
and care of laboratory animals. Species-specific provisions
for laboratory predatory mammals.”

Description of the experimental intervention

The main goal of the experiment was to examine
the safety and primary efficiency of 3D titanium cages
for interbody fusion and iliosacral blocking. The experimental
group consisted of 14 animals, and the control group
included three animals. Premedications included 1%
dimedrol (0.02 mg/kg), 0.1% atropine sulfate (0.02 mg/kg),
1% droperidol (0.5 mg/kg), and 2% rometar (1 mg/kg).
For intravenous anesthesia, 5% sodium thiopental solution
at a dose of 10 mg/kg was administered. The animals
were removed from the experiment after 6 (n=5), 12 (n=6),
and 18 (n=3) months. Euthanasia was performed after
premedication, followed by the administration of a lethal
dose of barbiturates.

Experimental model

Surgical access to the lumbar spine was performed
on the right side at the level of the apices of the transverse
processes of L,_,. The cage was inserted using
the impaction method until full penetration into the interbody
space (Fig. 1a). The wound was sutured in layers [19].
At the second stage of surgery, sacrocaudal dorsal
lateral muscles were displaced medially to access the SIJ
at the L, and S levels. A bed for the cage was formed
in the articular SIJ surfaces. The adjacent bone tissue
of the iliac wing and sacrum was captured. The implant was
impacted (Fig. 1b), and the wound was sutured in layers.
The SIJ and lumbar spine were stabilized with an Ilizarov
apparatus for 30 days.
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Fig 1. Surgical field: @ — titanium cage between the sacrum and the wings of the ilium of the lumbar vertebrae; b — the position

of the cages in the sacroiliac joints (sacrum).

Histological examinations
of the paraspinal muscles

The small lumbar and sacrocaudal (coccygeal) dorsal
lateral muscles were examined after 6, 12, and 18 months
of the experiment. Muscle fragments were excised from
the right side of the spine in the projection of implant
insertion into the interbody space and fixed in 2% glutaric
and 2% paraformaldehyde mixture in equal volumes.
After histological examination, the material was embedded
in paraffin, and the sections were stained with hematoxylin-
eosin according to Van Gieson and Masson trichrome
procedures. The sections were examined using an AxioScope.
A1 stereomicroscope and an AxioCam digital camera
(Carl Zeiss Microlmaging GmbH, Germany). The images
were used for stereometry. The volume density (mm?3/mm3)
of muscle fibers (V,), microvessels (V,,,,), endomysium
(Vyeng) @nd nuclear component of the muscle tissue (V,,)
and the numerical density (mm=2) of the myosymplasts
and microvessels (N, N,,,) were calculated. In addition,

the muscle vascularization index (l,,,), which indirectly
evaluates muscle oxygenation, was calculated,
and N,,,/N,; Was a species constant.

Biochemical blood serum tests

The serum concentrations of total protein, C-reactive
protein, and skeletal muscle damage markers such as
creatine phosphokinase (CPK) and aminotransferases
(aspartate transaminase and alanine transaminase) were
determined at different periods of the experiment. The levels
of total protein, C-reactive protein, and enzyme activity were
determined on a Hitachi 902 Biochemical Automatic Analyzer
(USA) using reagent kits from BioSystem (Spain) and Vector
Best (Novosibirsk, Russia).

DOI: https.//doi.org/10.17816/VT0253610

Statistical analysis

Principles of sample size calculation: The sample size
was not preliminarily calculated.
Methods of statistical data analysis

1. Static analysis of stereometric data: (a) Digital material
was processed using AtteStat version 13.1 (Russia) [20].
(b) Arithmetic mean (M) and standard error of mean
(m) were determined. (c) The reliability of differences
was estimated using nonparametric Wilcoxon test for
independent samples, and the statistical significance
level of differences was set at p <0.05.

2. Statistical analysis of biochemical data: (a) Digital
material was processed using AtteStat version
13.1 (Russia) [20]. (b) The reliability of differences
between the values obtained during the experiment
was compared with those obtained before the
surgery (day 0). (c) Differences were assessed using
the Wilcoxon test for dependent samples. Results
were presented as median and first and third
quartiles.

RESULTS

In the control group, the histostructures of small
lumbar and sacrococaudal (coccygeal) dorsal lateral
muscles were characterized by polygonal uniform profiles
of muscle fibers, minimal connective tissue interlayers
(Fig. 2a), and perimyseal arterial vessels with open lumen
and circular orientation of smooth muscle cells (SMCs),
without membrane fibrosis (Fig. 2b). Few myosymplasts
with signs of reversible contractures, intramuscular nerve
trunks, and neuromuscular spindles of normal structure
were observed.
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At month 6 of the experiment, both muscles After 12 months, the polygonal profiles of myosymplasts
were characterized by signs of structural adaptation prevailed in the histostructure of the small lumbar muscle, and
to the experimental conditions, such as loss of polygonality of  the intramuscular nerve guides and neuromuscular spindles
myocyte profiles, increased variability of their diameters, single  were characteristically normalized (Fig. 4a). In the sacrocaudal
adipocytes, small groups in the interstitial space, bundles of  dorsal lateral muscle, the above signs of structural adaptation
muscle fibers, and fibrosis of the endomisium and perimysium  were preserved: symplastic diameters varied, internal nuclei
(Fig. 3a, 3c). In arterial vessels with a significantly thickened ~ were observed, and inflammatory cells could be found in areas
medial tunic, in which the SMCs were chaotically oriented,  of significant interstitial fibrosis (Fig. 4b). Moreover, muscle
the adventitial tunic was strongly fibrotic, and the lumen was  fiber bundles were replaced by adipocytes, and perimysial
frequently obliterated (Fig. 3b). vessels had signs of adventitial fibrosis (Fig. 4c).

Fig. 2. Histostructure of m. psoas minor (a) and m. sacrocaudalis (coccygeus) dorsalis lateralis (b) in control: polygonal fiber profiles,
minimum endomysium; @ — neuromuscular spindle; (b) vessel in perimysium without signs of pathology. Fragments of paraffin sections,
stained with hematoxylin-eosin; magnification x400.
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Fig. 3. Histostructure of the psoas minor (g, b) and the sacro-caudal (coccygeal) dorsal lateral muscle (c) after 6 months of the experiment:
a, ¢ — variability in the size of myosymplasts, endomysial fibrosis, adipocytes in bundles of muscle fibers; b — arterial vessel with severe
fibrosis of the adventitial and middle membranes, impaired circular orientation of the smooth muscle cells, obliteration of the lumen.
Fragments of paraffin sections; hematoxylin-eosin stain; magnification x400.
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Fig. 4. Histostructure of m. psoas minor (a) and m. sacrocaudalis (coccygeus) dorsalis lateralis (b, c) after 12 months of the experiment:
a — polygonal profiles of myosymplasts, minimum endomysium; b — variability in muscle fiber diameters, internal nuclei, an area
of significant fibrosis of the interstitial tissue (on the right); ¢ — a bundle of muscle fibers replaced by adipocytes; to the right, an area
of fibrosis. Fragments of paraffin sections, stained with hematoxylin-eosin, magnification x400.
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After 18 months, the histostructure of the studied
muscles was characterized by a significant variety of
visual fields. Thus, myosymplasts of different diameters
and profiles were characteristic of small lumbar muscle
and small groups of adipocytes replacing fibers in muscle
bundles, fibrotic bundles of muscle fibers with angular
small myocytes (Fig. 5a, below), and neuromuscular
spindles of both normal structure and enlarged connective
tissue capsules were present (Fig. 5b). In sacrococaudal
(coccygeal) dorsal lateral muscles, fragments
with polygonal fiber profiles and prominent endomysial
fibrosis (Fig. bc) were interspersed with adipocyte fields
and fiber bundles, where myosymplasts in the ischemic
state were visualized, which turned blue in Masson staining
(Fig. 5d).

According to stereometry, the endomysial volume
density increased in small lumbar and sacrococaudal

-
N AT
A . AN,
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(coccygeal) dorsal lateral muscles after 6 months
of the experiment, which was 150% (p <0.05) and
240% of the control value, respectively (Table 1).
Furthermore, the proportion of myosymplastic volume
decreased up to 95% of normal in the small lumbar
muscle and up to 83% in the sacrocaudal muscle. The
nuclear components of both muscles were 70% and 76%
of normal, respectively (p <0.05). The volume densities
of microvessels in the studied muscles were 83% and 121%
of normal, respectively (p <0.05). The vascularization index
in the lumbar muscle did not changed, while accounting
for 78% of normal in the second muscle. The rate of fat
infiltration of the small lumbar muscle was 394% and that
of the sacrocaudal muscle was 629% of the corresponding
parameter in the control (Table 2).

After 12 months, the endomysial volumes in the small
lumbar muscle and sacrocaudal dorsal lateral muscle

O 580 ;
e = g
[« | B2~ =

Fig. 5. Histostructure of the psoas minor (g, b) and m. sacrocaudalis dorsalis lateralis (c, d) after 18 months of the experiment: @ —
myocytes of various profiles and diameters, a group of adipocytes in the muscle bundle (top), a fragment of fibrosis with residual angular
muscle fibers (bottom); b — neuromuscular spindles of normal structure and with an enlarged connective tissue capsular; c — polygonal
fiber profiles, endomysial fibrosis; d — adipocytes that replaced part of the muscle fibers in the bundle, ischemic fibers are colored blue,
fields of adipocytes. Fragments of paraffin sections, stained with hematoxylin-eosin, according to Masson (d); magnification x400.

Table 1. Data of the stereological analysis of the small lumbar (m. psoas minor) and sacrocaudal (coccygeal) dorsal lateral muscles
(m. sacrocaudalis (coccygeus) dorsalis lateralis) of dogs

Parameters M. psoas minor M. sacrocaudalis (coccygeus) dorsalis lateralis
(mm?/mm?) 6 months | 12 months | 18 months | Control 6 months | 12 months | 18 months | Control
Vi 0,7971* 0,7315* 0,7901* 0,8299 0,6975* 0,7001* 0,7181* 0,8439
+0,0108 +0,0091 +0,009 +0,0042 +0,0166 +0,0107 +0,0118 +0,007

Vi 0,0232* 0,0283 0,0175* 0,0281 0,0272* 0,0251 0,0216 0,0225
+0,003 +0,0034 +0,0043 +0,0025 +0,0038 +0,0027 +0,0034 +0,0028

Viend 0,1539* 0,2181* 0,1697* 0,1057 0,2428* 0,2480* 0,2397* 0,1023
+0,0096 +0,0077 +0,0076 +0,0038 +0,0122 +0,0096 +0,0115 +0,0055

Vi, 0,0238* 0,0216* 0,0195* 0,0347 0,0238* 0,0216* 0,0195* 0,0312
+0,0029 +0,0027 +0,0046 +0,0026 +0,0029 +0,0027 +0,0046 +0,0032

I 0,7872 0,9408 0,9043 0,7877 0,7431 0,9714 1,0925 0,9575

vasc

Note. *Differences are significant for the experimental groups and control, p <0.05.

DOI: https.//doi.org/10.17816/VT0253610
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were 206% and 243% of these parameters in the control,
respectively (p <0.05). The volume densities of muscle fibers,
microvessels, nuclear component, and vascularization
index in the small lumbar and sacrococaudal muscles were
98% and 83%, 101% and 112%, 62% and 69%, and 119%
and 101% of normal, respectively. The degree of fatty
infiltration decreased relative to the previous period,
amounting to 227% in the small lumbar muscle and 327%
in the sacrococaudal (coccygeal) dorsal lateral muscle
relative to the value of this parameter in the control group.

At month 18 of the experiment, the volume density
of myosymplasts, proportion of nuclear component, relative
microvascular volume, and vascularization index in the small
lumbar and sacrocaudal dorsal lateral muscles were 95%
and 85% (p <0.05), 56% and 62% (p <0.05), 62% and 96%
(p <0.05) of normal, respectively, and 115% and 114% of the
parameter values in the control. The degree of sclerotization

T.29 N4, 2022
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of the small lumbar muscle decreased relative to the previous
period, reaching 161% of the control and did not change
in the sacrococaudal (coccygeal) dorsal lateral muscle, still
accounting for 240% of the control value (p <0.05). The index
of fat infiltration in the small lumbar muscle increased
relative to the previous period by up to 339%, whereas
decreasing insignificantly in the sacrocaudal dorsal lateral
muscle, accounting for 310% of the parameter control values
(Table 2).

The results of the biochemical study in the main
group revealed a significant increase in the concentration
of the C-reactive protein in the blood serum from days 14
to 30 after surgery (Table 3). On day 14, the level of total
serum protein statistically significantly decreased, along
with an increase in the activity of all enzymes (increase
in CPK was over two-fold compared with the initial
values).

Table 2. Fat infiltration of the small lumbar (m. psoas minor) and sacrocaudal (coccygeal) dorsal lateral muscles (m. sacrocaudalis

(coccygeus) dorsalis lateralis) of dogs

Duration of the experiment 6 months 12 months 18 months Control
M. psoas minor
Proportion of adipocytes, % 28,0 16,1 24,1 7,1
M. sacrocaudalis (coccygeus) dorsalis lateralis
Proportion of adipocytes, % 32,7 17,0 16,1 5,2

Table 3. Dynamics of changes in the biochemical parameters of blood serum during the experiment, median (1st; 3rd quartile)

Ziu?gf:;r pro:-:itna,lg L C-reactr:l;/f rotein, Creatine phosphokinase, U/L ALT, U/L AST, U/L
0 68 (66; 71) 0 100 (78; 114) 32 (31; 40) 26 (21; 26)
14 64 (62; 66)* 2,3(0,6; 4,0 215 (201; 234)* 47 (43; 56)* 34 (31; 39)*
30 69 (66; 71) 1,9 (0,2; 5,3)* 88 (86; 125) 29 (28; 35) 27 (24; 32)
60 65 (64; 67) 0 92 (81; 142) 27 (25; 33) 30 (23; 37)
90 66 (64; 68) 0 94 (87; 107) 29 (25; 33) 23(19; 27)
180 67 (65; 68) 0 97 (93; 109) 33(27; 36) 26 (20; 38)
360 65 (64; 68) 0 99 (89; 104) 33(32; 43) 30 (25; 37)
540 70 (69; 70) 0 94 (84; 97) 33 (28; 43) 31 (23; 38)

Note. * Significant differences with preoperative values at p <0.05.
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DISCUSSION

Surgical interventions with lateral interbody fusion
and posterior SIJ arthrodesis negatively affect both
the small lumbar and sacrocaudal (coccygeal) dorsal
lateral muscles, which is manifested both in the early
postoperative period (significant increase in the activity
of CPK, a marker of skeletal muscle damage) and during
the experiment. This is evidenced by the variations
in myosymplastic diameters, smoothing of polygonality
of profiles, fibrosis of endomysial and perimysial
connective tissue, sclerotization of arterial vessel tunics,
lumen obliteration, and mass fatty degeneration of muscle
fibers in the bundles. Activated nuclei along with variations
in muscle fiber diameters indicate the structural adaptation
of the muscle tissue to the surgical intervention. After
12 months, the volume density of the nuclei decreased
simultaneously with a decrease in the volume fraction
of myosymplasts. The decrease in the proportion
of the nuclear component in the later period of the
experiment may be due to the increasing age and restricted
mobility of the experimental animals resulting from being
held in a vivarium [21, 22]. Fibrosis of the small lumbar
muscle was 1.5-fold, 2-fold, and 1.6-fold higher after 6, 12,
and 18 months of the experiment, respectively, compared
with the control. In the sacrocaudal (coccygeal) dorsal
lateral muscle, this parameter did not change in all study
periods and was 2.4-fold higher than that in the control.
The degrees of fat involution of the small lumbar
and sacrocaudal dorsal lateral muscles after 6, 12, and
18 months of the experiment were 3.9-fold and 6.3-fold,
2.3-fold and 3.3-fold, and 3.4-fold and 3.1-fold higher,
respectively, than normal parameters. The sacrocaudal
dorsal lateral muscle showed more pronounced changes
during the experiment in both the degree of fibrosis and
level of fat involution, particularly in the early stages
of the experiment.

Clinical studies present data on the reduction of
myosymplastic volume density, sclerotization, and fatty
infiltration of the studied muscles under combined surgical
treatment. Thus, paraspinal muscles showed different
patterns of degeneration in lumbar spine diseases. A direct
correlation was found between the severity of degenerative
processes in the spinal column and the morphology
of the back muscles [23]. Reduced paravertebral muscle
volume correlated with kyphotic deformity in ankylosing
spondylitis [24]. The volume of these muscles affects
the consolidation rate, functional activity, and complication
rates after surgery [16]. Fat involution is one of the leading
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prognostic factors for the outcomes of surgical interventions,
that is, the lower the degree of fat infiltration, the lower
the pain syndrome and the percentage of postoperative
functional decline [17]. In addition, fatty dystrophy of the
back muscles is closely related to the mineral density
of the spinal bone tissue [25-27]. Osteoporosis and
paraspinal degeneration are frequently combined, which
should be considered in patients with low bone mass before
surgical intervention [14].

In clinical practice, a complex of physiotherapeutic
methods including electrical stimulation of the back
muscles, calcium electrophoresis, massage, paraffin
therapy, and therapeutic exercise are employed to reduce
the incidence of paravertebral muscle complications
postoperatively [28]. This improves the muscle motor
function and consequently the quality of life of patients.

In this study, the animals were kept in a confined space
with no access to active physical activity for the entire
experiment, which negatively affected the recovery
processes in the muscle tissue and influenced the findings
to some extent.

CONCLUSIONS

Morphological analysis of the paravertebral muscles
in the simultaneous simulation of lateral interbody fusion
and posterior SlJ arthrodesis revealed pathohistological
changes in both muscles such as increased variations of
myosymplastic diameters, loss of the polygonality of their
profiles, massive fatty degeneration of fibers, endomysial
and perimysial fibrosis, sclerotization, and lumen
obliteration of the vessels’ tunics. After the experiment,
the degree of sclerotization of the small lumbar muscle
and sacrococaudal dorsal lateral muscle was 161% and
240%, respectively, of the control parameter values, and
the rates of fat infiltration of muscles were 339% and 310%
of normal, respectively. The sacrocaudal (coccygeal) dorsal
lateral muscle went through more pronounced changes
in both the degree of fibrosis and level of fat involution,
particularly in the early stages of the experiment.

Considering that patients already have dystrophic
processes in paravertebral muscles in degenerative
spinal diseases at the time of referral to a neurosurgeon
[17], surgical interventions should seek to minimize the
mechanical effect on the back muscles and use techniques
to stimulate muscle function postoperatively [28]. This
will reduce fibrogenesis and fat involution in the muscles,
improve functional activity, and provide an overall shorter
rehabilitation period for the patients.
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3Hp0cKONMYeCKoe JieYeHMe NaLUeHTa € «YXKaCHOM
Tpuapon»: feKoMnpeccuei nne4yeBoro CnaeTeHUs

B 061acTU rpyAHOM anepTypbl U MEXeCTHUYHOrO
NPOCTPaHCTBa U apTPOCKONUYECKOM YCTaHOBKOM
cybakpomuanbHoro cnecepa. KnuHuueckuu cnyyam

E.A. Benak"?, 0.N1. Nacxun?, ®.J1. Jlasko'?, A.M. Mpusos'?, M.®. Nasko'?,
H.B. 3aropoaHuit?, B.B. MeHblumKoB?

! Poccuiickmit yuusepcuTeT Apys6bl Haponos, Mocksa, Poccuitckas ®enepaums;
2 TopopcKas KMHMYecKas BonbHuua uM. B.M. BysHosa, Mocksa, Poccuiickas ®epepaums;
3 HMUL, Tpamatonorvm u optoneaumn M. H.H. Mproposa, Mocksa, Poccuiickan Oenepauus

AHHOTALNA

Beederue. TloBpexpaeHue nneyeBoro crneTeHus (MneKconatus) SBAETCA [LOCTaTOMHO PacnpocTpaHéHHOW npobnemon
B HEBPOJIOrWM, HEMPOXMPYPrvM, TPaBMaTonoruu U optoneauu. KoMnpeccus nieyeBoro CrieTeHUs pasBUBAETCH, Kak NpaBuio,
B Y3KMX aHaTOMUYECKUX MPOCTpaHCTBax: B 06/1aCTV Manom rpyAHOM MbILLLb, FPYHOI anepTypbl, MEXJIECTHUYHOTO MPOCTPaHCTBA.
B HekoTopbIX Cryyasx MpPOMCXOAMT KOMOMHALMS NeKconaTii ¢ naTonoruei nneveBoro cyctasa. B cnyyae otcytcteus addexTa
OT KOHCEPBATMBHOIO JIeYeHUs NpUbEratT K onepaTMBHOMY BMeLLATENbCTBY — PEBU3UM U LEKOMMPECCUM MNIEYEBOTO CMIETEHMS.
Pa3BuTHe 3HAOCKOMMYECKMX METOAMK BbINOSHEHWUS AEKOMMPECCUN NO3BOMSET MAHUMM3MPOBATL TPABMY MAMKUX TKaHel, YMeHb-
LUNTb PUCK OCNOKHEHWIA, YCKOPUTb U 0B1IErYnTb BOCCTAHOBUTENBHBIA NEPUOS,.

OnucaHue kuHUYecKo020 cy4as. Hallei Lienbio Bbino onucaThb KIMHUYECKWIA Cyyail U 0TCNEAUTb pe3yNibTaTbl KOMOMHUPOBAHHO-
ro 3HAOCKOMWYECKOr0 BMELLIATENbCTBA Y MALMEHTA C «YXaCHOM TPUaAOoi»: 3HAOCKONMYECKON AeKOMMNpeccHeli NieYeBoro CrieTeHus
B 06/1aCTV rpyHOI anepTypbl U MEXJIECTHUYHOTO MPOCTPAHCTBA M apTPOCKONMEN NNEYEBOT0 CyCTaBa C YCTaHOBKOM CybaKpoMUanbHOro
creficepa Ha cpoKe HabnioaeHus B 6 Mec nocne onepauuu. MaumueHT M., Bospact 64 ropa, ¢ nocneacTBUAMY TPaBMbI NPaBoro nievye-
BOr0 CyCTaBa: BbIBUXOM FOJIOBKU MIE4EBOA KOCTHW, NOBPEKAEHUEM BpaLLATENbHOM MaHXETbI N/eya U pasBUTUEM NOCTTPABMATUHECKO
MyeKconaTy1 NpaBoro Nie4eBoro crieTeHus. MaumeHT NpoLLEN HeOLHOKPATHbIE KyPChbl KOHCEPBATUBHOMO NIeYeHUs Be3 BblpaeHHoro
abdekTa B TedeHne 1 roga nocne TpaBMbl. [ns NOATBEPHAEHNS AMArHO3a NauMeHTy ObiM BbINOSHEHbI 3NEKTPOHepoMuorpadms
W YNbTpa3BYKOBOE UCCIIe0BaHWe MJIEYeBOro CIETEHUS CMPaBa, MarHUTHas pe3oHaHcHas ToMorpadus NpaBoro nieyeBoro CycTasa.
Mocne obcnenoBaHMA NaUMEHTY NPOKU3BENW KOMOUHUPOBAHHOE 3HAOCKONMYECKOE BMELLATENBCTBO: apTPOCKOMNMIO NJEYeBOro cycTaBa
C YCTaHOBKOM CybaKpoMUanbHOro creicepa M 3HAOCKOMMUYECKYI0 LEKOMMPECCUMIO MEYEBOro CMyIeTEHUs B 061acTy rpyaHon anepry-
Pbl ¥ MEXJIECTHUYHOTO NpocTpaHcTea. [lo BU3yanbHoii aHanorosoii Wwkane (BALL) uHTeHcuBHOCTL BoneBoro cvHapoMa o onepaumu
cocTaBnsna 7 cM, yepes 6 Mec nocfie onepaumm UHTEHCUBHOCTb 601M yMeHbLumnack 1 coctasina 1 cM no BALL. Mo wkane DASH
(lLuKana HecrnocoBHOCTV BEpXHE!H KOHEYHOCTW) CTeneHb AMCGYHKLUMM BEpXHEA KOHEYHOCTW [0 onepaumu Obina pasHa 48 bannos,
yepe3 6 Mec Nocsie onepaLymm oHa yMeHblumnack A0 16 6annos. Mo LWKane KoM4ecTBEHHOM OLEHKM MbileyHoi cunbl (BMRC) cTeneHb
JBUraTesbHbIX HapyLLEeHUiA 1o onepaumu bbina oLeHeHa B 3 6anna, nocne onepaumv oHa coctasuna 0 6annos. CTeneHb YyBCTBUTENb-
HbIX HapYLLIEHWIA N0 LLKane KnaccuuKaLmm noepexaeHus HepeoB Seddon ao onepaumy bbina paBHa 2 bannam, nocre onepaumm oHa
coctaBuna 3+ banna. AMNaMTyna ABIKEHUA B MNIEYEBOM cycTaBe A0 onepaumu: crubanme — 110 °, otBeseHne — 95 °, HapyKHas
potaums — 15 °. Yepe3s 6 Mec nocne onepaumm: crubaHue — 165 °, oTBeieHe — 165 °, HapyHas poTaums — 45 °.

3aknioyenue. TonyyeHHble pe3ynbTaTbl NO3BOMAIOT 0XapaKTEpU30BaTb METOAMKY OJHOMOMEHTHON apTPOCKOMMM MNeYEBOro Cy-
CTaBa M 3HAOCKOMMUYECKON [EKOMMPECCUM NIEYeBOro CMETEHWUs B 00NacTV rpyAHOA anepTypbl M MEXJIECTHUYHOTO MPOCTPaHCTBa
KaK ManoTpaBMaTHyHYH0 U 3DGOEKTUBHYI0, CO3AAI0LLYI0 YCIOBUS ANS BOCCTAHOBMEHWS QYHKLMM NNEYEBOTO CYCTaBa U BEpXHeil KOHeu-
HOCTM, ycTpaHeHust 60/1EBOTO CMHAPOMA B 06/1aCTU BEPXHEN KOHEYHOCTH.

KnioueBbie cyioBa: njeyeBoe CMIETEHWUE; 3IHAOCKOMUYECKMI HEBPOJIN3; [EKOMMpeccus; HeleonaTMﬂ; HeVIPOHaTMHBCKMVI
bonesoi CMHOPOM; apTpoCKonuA njevyesoro cyctasa; CUHAPOM I'py.lJ,HOVI anepTypbl; MeXKJ1eCTHUYHOE NMPOCTPAHCTBO.
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Combined endoscopic treatment of patient

with «terrible triade»: decompression of brachial
plexus in thoracic aperture and interscalene space
and arthroscopic subacromial spacer implantation.
Clinical case

Evgeniy A. Belyak'?, Dmitrij L. Paskhin?, Fjodor L. Lazko'?, Aleksej P. Prizov'?,
Maksim F. Lazko'?, Nikolay V. Zagorodniy'?, Valentin V. Menshikov?

" Peoples’ Friendship University of Russia, Moscow, Russia;
2 Buyanov Moscow City Clinical Hospital, Moscow, Russia;
3 Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Brachial plexus injury (plexopathy) is a fairly common problem in neurology, neurosurgery, traumatology
and orthopedics. Compression of the brachial plexus usually develops in a narrow anatomical space: in the area of the small pectoral
muscle, thoracic aperture, interspinous space. In several cases there is a combination of plexopathy and shoulder joint pathology.
In a failure of conservative treatment, surgical intervention such as revision and decompression of the brachial plexus can be
used. The development of endoscopic methods of decompression allows the minimization of soft tissue trauma, reduces the risk
of complications, and accelerates and facilitates the recovery period.

CLINICAL CASE DESCRIPTION: Our aim was to describe a clinical case and monitor the results of combined endoscopic
intervention in a patient with the "terrible triad": endoscopic decompression of the brachial plexus in the thoracic aperture and
interlumbar space and arthroscopy of the shoulder joint with subacromial spacer placement at 6 months after surgery. Patient M.,
aged 64 years, with the consequences of right shoulder joint trauma: dislocation of the humeral head, damage of the shoulder
rotator cuff and development of posttraumatic plexopathy of the right brachial plexus. The patient underwent repeated courses
of conservative treatment without any pronounced effect for 1 year after injury. To confirm the diagnosis, the patient underwent
electroneuromyography and ultrasound examination of the brachial plexus on the right side and magnetic resonance imaging of the right
shoulder joint. After the examination, the patient underwent combined endoscopic intervention: arthroscopy of the shoulder joint
with subacromial spacer placement and endoscopic decompression of the brachial plexus in the thoracic aperture and interlumbar
space. According to the visual analogue scale (VAS) the intensity of pain syndrome before surgery was 7 cm, 6 months after surgery
the intensity of pain decreased to 1 cm according to VAS. According to the disabilities of the arm, shoulder and hand scale (DASH),
the degree of upper extremity dysfunction before surgery was 48 points; 6 months after surgery, it decreased to 16 points. The British
Medical Research Council scale (BMRC) rated the degree of motor impairment at 3 preoperatively and 0 postoperatively. The degree
of sensory impairment according to the Seddon Nerve Damage Rating Scale was 2 preoperatively and 3+ postoperatively. Range
of motion in the shoulder joint before surgery: flexion — 110°, abduction — 95°, external rotation — 15°. Six months after surgery:
flexion — 165°, abduction — 165°, external rotation — 45°.

CONCLUSION: The findings allow us to characterize the technique of one-stage arthroscopy of the shoulder joint and endoscopic
decompression of the brachial plexus in the thoracic aperture and interlumbar space as low-traumatic and effective, creating
conditions for restoration of the shoulder joint and upper extremity function as well as elimination of pain syndrome in the upper
extremity.

Keywords: brachial plexus; endoscopic neurolysis; decompression; neuropathy; neuropathic pain syndrome; shoulder arthroscopy;
thoracic outlet syndrome; interscalene space.
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KIMHHECKIAA CIY YA

BBEJEHUE

Mopaxenue nnevesoro cnneteHus (MC) —
MyeKconaTus — SBNAETCA AOCTAaTOMHO PacnpOCTPaHEHHON
npobneMoi B TPaBMaToiorMM M OPTONEAMM, HEMPOXUPYP-
rvm n Hesponorum [1]. NMospexaenue MC obblyHO Npouc-
XOOMT BCNEACTBME TpaBMbl, Yalle BbICOKOKMHETUYECKOI
NpU [LOPOKHO-TPAHCMOPTHOM MPOUCLLECTBUK, U MOXKET
NPUBOAMTL K TPaKUMOHHOMY MNOBPEKLEHUIO CMIETEHMSA,
paspbiBy CTBOOB, MOSIHOMY aHAaTOMMYECKOMY MpepbiBa-
Huio. OfHaKo B HEKOTOPbIX CIyYasX AaMe HU3KOKWUHeTUYe-
CcKas bblIToBas TpaBMa MOXET CMpOBOLMPOBATb pasBUTME
nnekconatum u Komnpeccuio NC B y3KUX aHATOMMUECKMX
MPOCTPaHCTBax: MEXIECTHUYHOM NpOCTPaHCTBE, B 0bna-
CTW TPYQHOI anepTypbl, MeXAy Manoi rpyaHON MblLei
U nepefHen rpyfHoM cTeHKoW. MHorpa TpaBMa npuBoaut
K coYeTaHHOMYy MOBpeXJeHuio nneyesoro cyctasa [2, 3]
KoHcepBaTMBHOE neyeHWe ABNAETCA MPUOPUTETHBIM
npu aHatoMuueckoi uenoctHocT MC Ha HayanbHbIX 3Ta-
nax, BK/o4aeT B cebs NpoTMBOBOCNANUTENbHYIO Tepanuio,
peabunuTaumio, HeMpOTPONHyto Tepanuio [4]. Mpu oTcyTcTBUM
3ddeKTa 0T NeyeHns NpuberawT K onepaTMBHOMY BMeLLa-
TenbcTBy — AexoMnpeccum NC B 0bnact MexnecTHUYHOro
MPOCTPaHCTBa, rPYLHON anepTypbl, Maion rPyAHON MblLULbI.
CraHpapTHOW XMPYPruyecKoin MeTOAMKOI AIBNAETCA OTKPbI-
Tas peBM3NA U SEKOMMPECCUA COCYAUCTO-HEPBHOMO MyYKa,
KoTopas BbIMOJHSETCA ¢ OONbLUOK TpaBMaTM3aLUMen KOXM
M MSATKUX TKaHel, KpOBOMOTEpPEW, ANUTENbHbIM BOCCTaHO-
BUTENbHBIM NepuofoM [5, 6]. B oTeuecTBeHHON NuTepatype
MMetoTCA CO0OLLEHNS 0 MUHUMHBA3WBHON METOLIMKE [IEKOM-
npeccum [1C [7]. NMogobHyto MeToauKy B 3apybexkHon nute-
patype onucanu R.S. George (2017), K. Furushima (2021)
u pag opyrux astopoB [8, 9]. Bo3aMOXHOCTb MONHOCTBH
3HpocKonuyeckoro poctyna K [1C B obnacTtu rpyaHoi anep-
TYpPbl M MEXJIECTHUYHOrO MPOCTPAHCTBA M BbIMOSIHEHMUS
LEKOMMPEeCcCUN MoKasaHa B KajaBepHOM WCCNef0BaHUM
T. Lafosse [10]. Knuunueckue pesynbTaTbl 3HLOCKOMMUYECKOI
AeKoMrpeccuu onybauKoBaHbl B paboTax 0AHOMMEHHOTO aB-
Topa (Lafosse, 2017) [11]. PaboT, NoNHOCTbI0 NOCBALLEHHBIX
3HAO0CKonuyecKkon aekomnpeccun C B obnactu rpyaHou
anepTypbl U MEXJIECTHUYHOIO MPOCTPAHCTBA, B 0TEYECTBEH-
HOW fuTepaType A0 CUX nop onybaukoBaHo He bbino, Torga
KaK BO3MOXHOCTb COYETaHWUA TaKOM OmepaLyumn C apTPoCKo-
nuen MNC v 0AHOMOMEHTHON KOpPEKLUMEN CYCTaBHOW MaToso-
MM NO3BONMT OJJHOMOMEHTHO YCTPaHUTb OPTOMEeAMYECKYIO
1 HEMpOXMPYPrUYECKY0 MaTosioruio, YCKOPUTL U 06nerunTb
BOCCTaHOBUTENbHBIA Mepuof. 3T0 U nocnyxuno obocHoBa-
HUeM ang nybnmkaumm HacTtoswwen paboTl.

Lenb paboTbl — onucaTb KIMHWUYECKMIA Cy4al U oT-
CnefuTb pe3ynbTaTbl KOMBUHUPOBAHHOMO SHLOCKOMMYECKOr0
BMeLLIaTeNbCTBa: 3HA0CKONMYecKon aekoMmnpeccu 1C B 06-
N1acTv rpyaHON anepTypbl U MEXJIECTHUYHOMO MPOCTPaHCTBa
1 apTPOCKONWM MNIeYeBOro CYCTaBa C YCTaHOBKOW Cybakpo-
MWanbHOro crelicepa Ha CpoKe HabniaeHus 6 Mec nocne
onepauuu.

T.29 N4, 2022

DOl https://doi.org/10.17816/VT0110980

BecTHwK TpaBmaTonorum 1 opToneami uM. HH. Mproposa

KJIMHUYECKUIA CNYYANA

0 nayueHTe

KnuHnyeckui cnyyain nocBALWEH nauuenTy M., BospacT
63 ropa. OH nonyuun bbiToBYl0 TpaBMy 3a 1 rog Ao one-
pauuu B pe3ynbTaTe npbiXKa B BoAy. [pon30WwEN BbIBUX
roNoBKW NpaBoit nne4eBor Koctu. Cpasy nocne nonyyeHus
TpaBMbl NOYYBCTBOBA Pe3Kyio 60/b B BEpXHEN KOHEYHOC-
TW 1 OHeMeHMe B Nanbuax Kuctu. 0bpatuncs 3a nomMoLLblo
B pPaViOHHbI TPaBMMYHKT, rAe eMy Bbino BbINOMHEHO YCTpa-
HeHue BbIBUXa FOI0BKM NPaBOii N1eYeBOM KOCTH, HaNIOKeHa
runcoBas MMMoOUIU3aUMsa CPOKOM Ha 4 Hep. [lo oKoHua-
HUM UMMOBMAM3aLMK NpUCTYNUN K peabunuTauum u paspa-
D0TKe [ABMMEHWIA B NPaBOii BEPXHEN KOHEYHOCTH, NoJyyan
MeJMKaMeHTO3Hyl Tepanuio. [poLwEn HEeCKONbKO KypcoB
peabunuTaLMoOHHON Tepanum, 0AHAKO 0TMeYan coXxpaHeHue
Bonesoro cuHapoMa B 0bnactu npasoro M1C 1 npaBoii Bepx-
Hel KOHEYHOCTW, orpaHuyeHue asukeHun B npasoM [IC,
HapyLleHMe YyBCTBUTENIbHOCTU U CHUIKEHWE MbILLEYHOI
cunbl B Kuctu. C 3TuMu xanobamu naumeHT obpatuncs
Ha KoHcynbTaumio B TEY3 "TKB um. B.M. bysHosa" [13M
(Mockea), rae Obin NpoBeAEH KOHCUAMYM B COCTaBe
TpaBMartoJiora-opTonesa u Helipoxupypra.

ﬂaHHbIe KJINHU4YECKoro ocMoTpa

MauneHT npu ocMoTpe NpeabABAAN Xanobbl Ha Bbpa-
YKeHHbI 6011eBOM CMHAPOM B 06/1aCTH LLIEM CMPaBa, a TaKKe
bonb B 0bnacTM mneya M NpaBoi BepXHeW KOHEYHOCTH,
CNnaboCTb W CHUMXEHWe YYBCTBUTENIbHOCTM B KOHEYHOCTH.
lpn ocMoTpe nneyveBoro cyctaBa TecThbl 06 u XoyKuHc—
KeHHeau bbinv NoNoXuUTENbHBIMU, YTO CBUETEIbCTBOBAJIO
0 MOPAXEHUM CYXOXMAWA HALOCTHOW Mblwubl. Mpu Km-
Hudyeckon oueHke C nonoKuTenbHbIMK OKa3anucb TecT
TuHens B HafKOYMYHOW M NOAKMIOYMYHON 0bnacTu, Tect
Annena v TecT AACOHa, YTO CBUAETENILCTBYET O KOMMpEC-
cvm 11C Kak B 0bnacTu rpyHOi anepTypbl, Tak 1 B 0bnacTu
MEJIeCTHUYHOTr0 NpoCTpaHCTBa. o BU3yanbHOW aHanoro-
BoW WKane (BALL) 6oneBoii cvHApOM ObiN OLEHEH B 7 CM.
Amnnutyaa akTuBHbIX ABMKeHui B T1C Bbina cnepytowas:
crnbanme — 110 °, otBeneHne — 95 °, HapyxHas poTa-
uma — 15 °. CteneHb ABUraTeNbHbIX HApYLLEHWIA B BEpXHEN
KOHEYHOCTM MO LIKane KOJIMYECTBEHHON OLIEHKU MbllLiey-
Hoi cunbl BMRC 6bina oueHeHa B 3 6anna (M3). CteneHb
YYBCTBUTEJIbHBIX HapyWeHUN MO LUKane MOBPEXLEeHUs
HepBoB Seddon 6bina oueHeHa B 2 6anna (S2) — oTcyT-
CTBOBajia MOBEPXHOCTHas YYBCTBUTENbHOCTb B 06f1acTu
Kuctu u npeanneybs. Mo wkane DASH (oueHka Hecnocob-
HOCTM BepxHel KoHeyHocTn oT 0 go 100 6annoB) cTeneHb
AMCchYHKUMM NPaBOM BepXHEN KOHEYHOCTW Bblna oLeHeHa
B 48 bannos. Mo pe3ynbTataM UHCTPyMeHTanbHoro obcne-
[O0BaHWA yCcTaHOBNeHO cnepytowiee. [laHHble MarHuTHoO-
pe3oHaHcHol Tomorpadum MC: npusHaku ocTeoapTposa
npaBoro nje4yeBoro cycraBa 1-i cTeneHu, TEHAUHUT Cy-
XOXUIUA ASIMHHOM TONOBKU ABYrNaBOW MblWLbI Myeya,
MacCMBHOE MOBPEXKAEHNE CYXOXUIUSA HaAOCTHOW MbILULbI
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C MpU3HaKaMM XKWPOBOW aTPOPUU HALOCTHOW MbILLbI
no Mytanbe 4-n ctenenun. [laHHble ynbTpa3BYKOBOro MUC-
cneposatms [1C n cocyamctoro myyka cnpasa B obnactu
FPYAHON anepTypbl: Npu3Haku pybuoson komnpeccun M1C
B 0bmacTu rpyLHoi anepTypbl M MEXNIECTHUYHOrO Mpo-
CTpaHcTBa. [laHHble CTUMYNALMOHHON 3N1EKTPOHENpOMUO-
rpadum MNC: cHUM¥EeHUe aMNANTYLbl MOTOPHBIX U CEHCOPHbIX
0TBETOB JIy4EBOr0, JIOKTEBOr0, CPEAMHHOIO HEPBA, Hannume
ANCOYHKLUMM NPOBELEHUS MMNYIIbCA MO CMELIAHHOMY TUNy.

JleyeHue

YuutbiBas pnuTenbHocTb 3aboneBaHus, 0TCyTCTBUE
addeKTa OT KOHCEPBATMBHOTO JIeYeHMsl, NaUMeHTy Obino
NpeaJIoXKeHo onepaTMBHOE JeyeHne B 06bEMe KOMOMHU-
POBaHHOM0 3HLOCKOMMYECKOr0 BMELLATENbCTBA: apTPOCKO-
MUK NeYeBoro CyctaBa € YCTaHOBKOW CybakpoMUanbHOro
cneiicepa, aHgocKonuyeckoii gekomnpeccuent NC B obnactu
TPYAHON anepTypbl U MEKIECTHUYHOMO NPOCTPAHCTBA.

3Hdockonuyeckas Xupypau4ecKkasa mexHuka

Onepauuio NpoM3BOAMAM B MONIOXEHMM MaLMEeHTa
«MASXHOE Kpecno» nop KOMOMHWMPOBAaHHOM aHecTesuei

Puc. 1. PaaMeTKa MapKepoM aHaTOMUYECKUX OPUEHTUPOB U 3HA0-
CKOMMYECKVX MOPTOB Nepes onepaLyvent.

Fig. 1. Marking of anatomical landmarks and endoscopic portals
before surgery.

Vol. 29 (4) 2022

DOl https://doi.org/10.17816/VT0110980

NN. Priorov Journal of Traumatology and Orthopedics

(3HpoTpaxeanbHbIA HapKO3 + NPOBOAHUKOBas aHecTesus).
BbinonHMAM pasMeTKy aHaTOMUYECKMX OpPUEHTUPOB W 3HAO-
CKOMWYECKUX NOPTOB NpW NoMoLuy Mapképa (puc. 1).

BeinonHunu goctyn B cycTaB Yepes 3afHuiA CTaHAApT-
HbIl MOPT U MPOM3BENU LMArHOCTUYECKYD apTPOCKOMMIO
Me4eBoro cycraea. Y naumeHTa bbinm BbiSIBNEHb! XOHLPO-
MansuMu rofloBKM NeYeBoi KOCTU U CYCTaBHOMO OTPOCTKA
nonatku 1-2-1 ctenenu no Outerbridge, MaccuBHoe HeBoc-
CTaHOBMMOE MOBPEXAEHUE CYXOXMAUS HAJOCTHON MbILILLbI,
MPU3HaKN XPOHUYECKOTO CUHOBUTA, AereHepaTMBHbIe U3Me-
HeHWs Gubpo3Ho-xpsaLLEeBOM rybbl rneHomaa. YcTaHoBUAM
nepefHuiA NopT B 0bnacT poTaTopHOro MHTepBana u Bbl-
MOJIHUAM YaCTUYHYK CUHOB3KTOMMIO, febpuaeMeHT yyacT-
KOB XOHAPOMansLUuUm rofIoBKM Njleya 1 CyCTaBHOr0 0TPOCTKa
nonatku, pebpuaeMeHT Gpubpo3Ho-XpALLEeBOM rybbl rneHo-
uza. BeinonHunu ynanexue TKaHeit 13 obnactu poTatopHo-
ro WHTepBana ¢ BU3yanu3auuen KOBOBULHOTO OTPOCTKA
nonartku. [lanee npou3ssenu ycTaHOBKY NepeaHeHapyXHOro
MnopTa U NepeBenn B HEr0 apTPOCKOM, paboymnini UHCTPYMEHT
pacnonaranv B nepefHeM rnopTe. BeinonHuam penns TkaHen
B 0611aCTV KIIOBOBWHOMO OTPOCTKA IONATKK, BU3Yann3npo-
Ba/M 00bEAMHEHHOE CYXOKMIME U MayIo FPYLHYI0 MbILLLLY,
KoTOpas NpUKPennsnach K MeauanbHoOMy Kpato KIoBOBMA-
HOro oTpocTKa. [lanee npu noMowum abnaTopa BbIMOSHUIN
0TCEYEHME Maroii rpyAHON MbIWLbI OT KIBOBUAHOMO OT-
PoCTKa (puC. 2), 4TO MOCAYXUNO NepBbIM 3TOM AnA dop-
MUPOBaHMA «3HA0CKONMYECKOro OKHa» Asis poctyna K MC.

Mocne BbINOMHWAM penu3 TKaHel y OCHOBAHMS KITIOBO-
BWIHOr0 OTPOCTKA C MeAManbHOr0 Kpas M OCYLLEeCTBUIIU
LOCTYM K HIKHEMY KPalo KIIUMLBI M MECTY NMpUKpenseHus
natepanbHoi NOpUMM MOAKIIOYMYHON MbILLbL. [ocne mpo-
W3BENM OTCEYEHWe NlaTepasibHOM NOpuMM MOLKIIOYUYHON
MBbILLLbI OT KKUMUbI (pyc. 3) U TeM cambIM chopMUpoBany
«3HL0CKOMNMYecKoe oKHO» ang aoctyna K INC B obnactu rpya-
HOW anepTypbl.

Yepes chopMUpOBaHHOE «OKHO» OCYLLECTBUAW LOCTYN
K rpyAHOM anepType, pacceKas cnaeyHble W pybLoBble TKaHK,
W BU3yanuaupoBanu KoMnoHeHThl MC: BepxHuiA CTBON, Mbl-
LIEYHO-KOXKHBINA HEPB, HAJJ10NaTO4HbIN HEPB, BEPXHIOK BETBb
cpeavHHoro Hepea (oTxofsulyo ot BepxHero cTona [1C).
MpousBenu pacceyeHne cnaek BOKPYr CMIETEHUA U MEXAY
€ro KOMMOHEHTaMW, TaM CaMbIM OCYLLIECTBUB JEKOMMPECCHIO
MC B obnactn rpynHon anepTypbl. 3HAOCKoNUYecKue HoTo
KOMIMOHEHTOB NIEYEBOr0 CMIETEHNUSA MOCAE BbIMOHEHWS €ro
[EKOMMPeccuu NpefCcTaBieHsl Ha puc. 4, 5.

[lanee nop KOHTpONEM Wbl M apTPOCKONA BbIMOHUM
2 nopTa B HaLKJI0YMYHOM 0b6NacTH: NepeHNN U 3aJHWA HaL-
KIHOUMYHBIN (pUc. 6).

Wrna no3sonuna bonee KOpPEKTHO OMpefenuTb TOUKY
BX0Ja M HanpaBneHWe 3HLOCKOMMYECKOrO KaHana. 3aTeM
nepeBenn apTPoCKON B 3afHWA, a pabounii MHCTPYMEHT
(abnstop) — B NepeaHWIn HaAKNOYMYHBIA nopT. MHTpao-
nepaumoHHoe OTO BHELUHEro pacrofioXeHus apTpocKona
M WHCTpYMeHTa Npu JOCTYNe K MeXJIECTHUYHOMY NMpOCTpaH-
CTBY NPeACTaB/EHO Ha puc. 7.
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Puc. 2. OtceyeHne Marnoit rpyaHon Mblwupl (1) oT ktoBoBuaHoro  Puc. 3. OtcedeHne natepanbHOM YacTv NOAKIIIYUYHON MbiLULbI (1)

0TpOCTKa JionaTky (3) npu noMolum abnsitopa (2). OT KJTlouMLbl (2) Npy noMolum abnsiTopa (3).
Fig. 2. Detachment of pectoralis minor muscle (7) from coracoid  Fig. 3. Detachment of lateral portion of subclavian muscle (7) from
process (3) with ablator (2). clavicle (2) with ablator (3).

Puc. 4. KoMnoHeHTbl nneyeBoro cnnetenus B obnactu rpynHo  Puc. 5. KoMnoHeHTbl nneyeBoro cnnetexust B 0bnactu rpyaHou

anepTypbl Nocne JeKOMMpeccuy. anepTypbl Nocsie LeKOMMpeccuu.
[lpuMeyaHue. 1 — MbILIEYHO-KOKHBIN HepB, 2 — BepXHAA BeTBb  [IpumeyaHue. | — HaAnONaTOuHbIA HepB, 2 — BEPXHWIA CTBOA
CPeAMHHOr0 HepBa, OTXOAALLAs 0T natepanbHoro nyyka [C. MeYeBoro CMeTEHMA.

Fig. 4. Components of brachial plexus at area of thoracic aperture. ~ Fig. 5. Components of brachial plexus at area of thoracic aperture
Note. 1 — musculo-cutaneous nerve, 2 — upper branch of median  after decompression.
nerve going from lateral cord of brachial plexus. Note. 1 — suprascapular nerve, 2— upper trunk of brachial plexus.

Puc. 6. BoinonHeH1e HagKIIOUUYHBIX MOPTOB N0 KOHTPOJ1EM UMb, Puc. 7. BHewHee pacnonoxeHne apTpocKona U WHCTPYMEHTa

lMpuMeyaHue. * — HapNONATOYHBIN HepB. NP BbINOJIHEHUM [OCTYNA K MEXUIECTHUYHOMY NPOCTPaHCTBY.
Fig. 6. Performing of supraclavicular portals with control  Fig. 7. External view of position arthroscope and instrument during
of a needle. approach to interscalene space.

Note. * — suprascapular nerve.
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Puc. 8. HagnonatouHbiii HepB (1) u nomatoyHo-nogbssbiyHas  Puc. 9. Mneyesoe crineteHue (*) B 0011acT MeXIECTHUYHOIO
MbILLa (2) B 00/1aCTV HAAKIIOUMYHOI AMKM. MpOCTPaHCTBa.

Fig. 8. Suprascapular nerve (1) and omohyoid muscle (2) at area  Fig. 9. Brachial plexus (*) at interscalene space.

of supraclavicular fossa.

Puc. 10. MogkniounyHas apTepus (¥), npoxoaswas knepeau  Puc. 11. CpepHss nectHuuyHas Mbiwua (1) v cpegHuit cTBON

OT MJIEYEBOr0 CMJIETEHUS B MEXIIECTHUYHOM NMPOMEXYTKE. nneyesoro crnneteHus (2).
Fig. 10. Subclavian artery (*), passing anteriorly to brachial plexus ~ Fig. 11. Median scalene muscle (7) and median trunk of brachial
in interscalene space. plexus (2).

Puc. 12. NneyeBoe cnnetenue (*) B obnactm MexnectHmuHoro  Puc. 13. KomnoHentbl nneuesoro crnnetenusa (*) B obnactu

MPOCTPaHCTBA NOCNE BbIMONHEHUS LEKOMMPECCHM. MEJIECTHUYHOO NPOCTPaHCTBA MOC/E BbINONHEHWS AEKOMMPECCUM.
Fig. 12. Brachial plexus (*) at interscalene space after  Fig. 13. Components of brachial plexus (*) at interscalene space
decompression. after performing decompression.
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Puc. 14. YcraHoBKa cybakpoMuanbHoro crieicepa.

[pumeyarue. a) Cnelicep (*) BBELEH B CNIOXEHHOM COCTOSIHUM B MOJIOCTb CycTaBa; b) Cneicep (*) nocne pacnpaenenus. 1 — rosioBKa
MNeYyeBon KoCTU.

Fig. 14. Placement of subacromial spacer.

Note. a) Spacer (*) introduced into shoulder joint in folded mode; b) Spacer (*) after dilatation. 7 — humeral head.

MepBoit HeBpasbHOI CTPYKTYPONA, KoTopylo Busyarmavpo- BT AN ONANAT AR (RN "\~§\
Ba/iM B 3TOM 06NacTu, cTan HaAnonaToYHbIA HEpB, Knepeayu ' ' : N ‘ “‘\‘\\'\;“_;, -
0T KOTOPOro NPOXOAMNIA NOMAaTOYHO-NOLbA3bIYHAA MbILILA §
(puc. 8).

[lanee Mbl UCMO/b30BanM HafIONATOUHbIA HEPB B POJK
cB0e0bpa3Horo «TpeKkepa» — BbINOSHWIM Penn3 TKaHeN
W pacceyeHmne CraeK Nno Xof4y HaAJ10naTouHOro Hep., A0WAS
L0 nepeuyHbIX cTBos1oB [1C B 0611aCTV MEXIIECTHUYHOIO NMpO-
cTpaHcTBa (puc. 9).

Mocne pacceknu pybuoBble M CMaeyHble TKaHU BOKPYr
MNC, Knepeayn OT CNETEHUA BU3YaNWU3WUPOBanW NOLKIHUMY-
HYI0 apTepuio (XOpOLIO BU3YanM3vpoBaNMUCh JaXe COCyAbl
apseHTMUmMY; puc. 10).

K3agu ot MC BM3yanu3npoBanu CpeaHiol NEeCTHUYHYIO
MbiLLy (puc. 11).

[lekoMnpeccus cnieTeHns 3akiyanach B pacceyeHumn
BCEX CMaeyHbIX M pybLIOBLIX TKaHel Knepeau, KBEpXY U K3a-
om ot cTonos [1C. 3to no3sonuno chopmupoBaTh cBoboa-
Hoe npocTpaHcTBo BoKpyr [NC ois ycTpaHeHus ero KoMnpec-
cun 1 upputaumu. UHtpaonepauuonusle doto C nocne
BbINOIHEHWA AEKOMNPECCUM NpefcTaBeHbl Ha puc. 12, 13.

3aKumMTeNbHBIM 3TanoM onepauynmn ABUAack yYCTaHOB-
Ka cybakpoMumaneHoro creicepa InSpace (Stryker, CLLUA).
OH bbIn ycTaHOBNEH B 06yacTb cybaKpoMManbHOro npo-
CTpaHCTBa MJIeYeBOro0 CycTaBa B MeCTO MaccUBHOMO Mo-
BPeXAEHUs BpallaTenbHOW MaHXeTbl nneva. B nonoctb
CyCTaBa BBE/M CMENCEP B CIOXEHHOM COCTOSIHUM, @ 3aTeM
3amoNiHUAKM ero (U3NONOrMYECKUM pacTBOPOM A0 Heobxo-
IAMMoro o0bEMa M BM3yanM3WpOoBanW ero pacnpaBreHue.
3Tanbl ycTaHOBKM cybakpoMWasbHOro crencepa npeacTas-
NeHbl Ha puc. 14.

[lanee ywwnu nocneonepaumoHHbIe paHbl U HANOXWN
acenTuMyecKkue NoBA3KU. BepxHIow KOHEYHOCTb GUKCUPOBa-

nm B opTese. BHewHwit Bug obnactn nneya u weun nocne  Pyc. 15. JlocTynbl nocie 3HAOCKONMYECKOr0 BMeLLATeNbCTBa.
0MepaTUBHOIO BMeLLATeNIbCTBA NPeAcTaB/eH Ha puc. 15. Fig. 15. Approaches after endoscopic surgery.
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CLINICAL CASE

HOCHEOHeanMOHHOE COCTOAHWE U NMPOrHo3

YuutbiBas ToT GakT, yto pabota npoBogunack nNpeumy-
LECTBEHHO B MEXTKaHEBOM MPOCTPAHCTBE, a He B 3aMKHY-
TOW monocTu (cycTas), BO BpeMs onepauun MArkue TKaHu
M MOJKOMHO-XUPOBas KJeTyaTKa obnactv nneva u Lew
MHOMNLTPUpOBanMch Guanonoryeckum pactsopoM. OfHaKo
YIKE Ha CrefytoLLmiA ieHb MOCe onepaLmu K MOMEHTY nepe-
BA3KYW OTEK perpeccupoBarn, h13nonormyeckui pacteop peab-
copbrpoBancs 1 BbIAENNUCA B NOCEONEPALMOHHBIE MOBSA3KM.
YKe Ha cnegyloLwmMiA ieHb NOC/e onepauuy NaumMeHT npucTy-
MWA K pa3paboTKe MacCMBHBIX ABUMXEHWUIA B NIEYEBOM CYCTaBe
1 NeyebHoM puandeckoi KynbType. UMMobunusaumsa npasoii
BEPXHel KOHEeYHOCTW B 0pTe3e OCYLUECTBNIANACh Ha MPOTA-
xeHun 10 gHedd. Wbl Bbinm cHatbl Ha 10-e cyT ¢ MoMeHTa
onepauuu, NocneonepaUmoHHbIe paHbl 3aXWUAM NEPBUYHBIM
HaTseHWeM. llocne CHATUSA nocneonepauMoHHbIX LWBOB Na-
LMEHT NMPUCTYNWA K 3aHATUAM B YCNOBUSAX peabunutaumnoHHo-
ro LeHTpa U NPOXOXIEHMIO Kypca puanoTepanmm.

lMocneonepaumoHHbIA NEpPUOA Y NauMeHTa npoTekan
rnagko. OH OTMETUN yMeHbLLEHWE MHTEHCUBHOCTW BoneBoro
CMHIPOMa M yNyyLleHUe YyBCTBUTENBHOCTU YXKE Ha CNepyto-
LM feHb nocne onepauuy. OCnoXHeHUi B paHHeM M No3j-
HEM MocneonepaLmnoHHOM NepuUoje Mbl He 3apernucTpupoBa-
7. KOHTPONbHBbINA KIMHUYECKMIA 0CMOTP NaLMEHTa C OLEHKO
Mo LUKanaM npoBesiu yepe3 6 Mec C MOMEHTA onepauyu.
Mo BU3yanbHOI aHanoroBon LKane 6oneson cMHAPOM 6Hbin
oueHeH B 1 cM (He3HauuTenbHbIi 6oNeBON CUHAPOM). AM-
MAMTYAA aKTUBHBIX ABUXEHWU B N/1IE4EBOM CyCTaBe yBeNnIn-
nack u cocTaeuna: crubanme — 165 °, otBepeHme — 165 °,
HapyXHasa potaumsa — 45 °. [lBuraTesibHble HapyLleHus
B BEpXHel KOHEYHOCTW W kuctu otcytcteoBanu (0 bannos
Mo LUKane ABUraTeNlbHOM OLEHKU MblleyHon cunbl BMRC,
MO0). YyscTBUTENbHbIE HAPYLUEHWS TaKXKE 3HAUUTENLHO pe-
rpeccupoBany: no LUKane KiaccuuKaLmm NoBpeXAeHNs He-
peoB Seddon oHy Bbinn oueHeHbl B 3 6anna (S3+). Mo wkane
DASH (wkana HecnocobHOCTM BepxHeM KOHEYHOCTH) CTe-
neHb AMCOYHKLUMM NMPaBOM BEpXHEN KOHEYHOCTU OLLEHUM
B 16 6anno.. Mo gaHHBIM KOHTPOSILHOTO Y/bTPA3BYKOBOIO
uccneposanus C u cocypmcToro nyyka cnpasa, B 0bnactu
TPYAHO anepTypbl M MEXECTHUYHOro NpOCTpaHCTBa Npu-
3HaKU KOMNPECCUU COCYAMCTO-HEPBHOIO Ny4Ka OTCYTCTBOBA-
nun. KoHTposibHas CTUMYNALMOHHAA 3NEKTPOMUOHeporpadus
npasoro C npofeMoHCTpMpoBana yiyulleHue NpoBOAMMO-
cTv no nyykam [1C, ysenmuenre amnautyabl M-oteeTa.

ObCYXOEHWUE

KoHcepBatuHoe neyenue nnekconatuu MNC u TyHHenb-
HbIX CMHAPOMOB (CMHAPOM MEXECTHUYHOMO MPOCTPaHCTBA,
cuMHapoM rpyaHoi aneptypbl (CMA), cunapoma Paiita) noka-
3blBAET XOpOLUME KIIMHUYECKWE Pe3ysibTaThl KaK B PaHHEM,
TaK W B OTAanéHHoM nepuoge. OgHaKo y onpeaeneHHom
rpynnbl NauMeHToB (C ANUTENbHBIM TeYeHNEM 3aboneBaHus,
MoCTTPaBMaTU4ECKOMN 3TUONIOTMEN NIEKCONATHM, CONYTCTBYHO-
Lieil CycTaBHOW MaTonoruen) KOHCEPBAaTUBHOE JleYeHUe
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[O0CTaTO4HO YacTo TepnuT Heypauy. CTaHpapTHoe Xxupyp-
TMYecKoe JieYeHMe — [EeKOMMpeccus MneyeBoro cniete-
HWUA — BBIMOJHAETCS, KaK MPaBUIO, OTKPbITHIM LOCTYMOM
M COMpSIKEHO CO BCEMM HEeAO0CTaTKaMM OTKPbLITOM XUpyp-
rum: 6ONbLLOIA [OCTYN, MacCMBHas TpaBMaTU3aLMA MAMKUX
TKaHel, KpoBonoTeps, AnuTeNbHas peabunurauus, Gone-
BOM cUHAPOM. C Lenblo YMeHbLUEHNS ONUCaHHBIX Npobnem
A.A. CydmaHosbiM 1 coasrt. B 2017 roay bbina paspaboTaHa
MWHUMHBA3WBHAs METOAMKA BbIMOSIHEHWUA LEeKOMNpeccuu
B 06/1aCTM rpynHOM anepTypsl [7]. 3Ta XMpypruyecKan TeXHUKa
noapa3syMeBaeT BbINojHeHWe HebobLLIOro JOCTyNa B NOAMbI-
LIEYHOM BMNaAMHE K COCYAMUCTO-HEPBHOMY MyYKy U AanbHeu-
LUYI0 3HA0CKOMACCUCTMPOBaHHYK peBu3uio U Hesponna M1C
B MPOKCMMabHOM HanpaBieHuu BNOTb 40 FPYLHOM anepTy-
Pbl, C YCTPAHEHMEM, B NEPBYI0 04ePe/ib, MATKOTKAHHbIX KOM-
MOHEHTOB KOMMPECCUW CM/IETEHUS: CMaeyHbIX TKaHel, pyb-
LoBbIX NepeTsieK. Cxoxue paboTbl BeNUCh U 3a pybexoM,
HO OHW B BoMblUEN CTeneHW Kacanucb 3HO0CKOMMYECKON
pe3ekuun nepsoro pebpa nNpu cuHApoMe rpyaHON anepTy-
pbl. ChopMupoBanoch 2 HanpaBnieHUs B XMPYPruu: YacTb XU-
pyproB [8, 12—14] ocywecTBnanu AocTyn K 06nacT1 rpyaHoi
anepTypbl Yepe3 NOAMbILLIEYHYH BNAAUHY U NOJ KOHTPONEM
3HA0CKONMM OCYLLLECTBSANM pe3eKLuio neporo pebpa. Ewé
YacTb XMPYProB OCYLLECTBASIM AOCTYN M PE3EKUMIO NepBo-
ro pebpa nocpescTeoM Topakockonuu [9, 15, 16]. Xopolume
K/MHUYeCKMe pesynbTaThbl AOCTUrannch B 0beux rpynnax.
Tak, R.F. Candia-de la Rosa u coaBT. nogenunamcb cBOUM
ONbITOM TPAHCAKCUIIAPHOW 3HA,0CKOMUYECKU-acCUCTUPO-
BaHHOI pe3eKummn nepeoro pebpa y nauuentos ¢ CrA [12].
M3 22 npoonepupoBaHHbIX nauueHToB y 20 yenosek nos-
HOCTbI0 PerpeccuMpoBany HeBPOJIOTMYECKUE PaCCTPOCTBA,
1 Bbln NONYYeH OTNMYHBIA Pe3ynbTarT, ewe y 2 nauueHToB
ocTanacb fierkas napectesus. CBOK XUpYpruyeckyto TEXHUKY
3HA0CKONMYECKU-ACCUCTMPOBAHHON pe3eKuMmn nepeoro peb-
pa TpaHcaKkcunnapHbIM goctynom onybaukosan u Y.C. Chan
B 2013 roay, rae oH cooBLWMA 0 XOPOLWMX KIIMHUYECKUX
pesynbratax [13]. UmetoTca Takske nybnvkauum o6 ycnew-
HOM NPUMEHEHUM KOMMbOTepHOM accucTeHuuu (Da Vinci)
npu nopobHbix onepaumsax [14]. MogobHas xvpypruyeckas
TEXHWKA UCMONb30Banack y 42 nauMeHToB M NOKa3sana Xopo-
Lne pesynbTaThl 6e3 peunpma bonesoro cunapoma y 66%
naumenToB. K. Furushima u coast. B 2021 rogy coobwmnm
06 ycrnewHoM onbiTe 3HA0CKOMUYECKN-acCUCTUPOBAHHOI
pe3eKuum NepBoro pébpa y nauueHTa ¢ CUHAPOMOM rpyAHOV
aneptypbl [8]. CBOK MeTOMKY TOPaKOCKOMMYECKOW pe3eK-
umn nepsoro pebpa npu CIA onybnukosan u R. George [9].
B rpynny aHanu3a sowno 10 nauueHToB, 9 U3 KOTOpbIX
MOJIHOCTbIO M30aBUAMCH OT HEBPOJIOTMYECKUX PacCTpOICTB
nocne onepauuu. M. Mittak u coaet. B 2022 roay onybnmko-
Ba/IM CBOK METOAMKY TOPAKOCKONUYECKON Pe3eKLmMM Nepeoro
pebpa npu Cr'A, npuMeHunmn e€ y ABYX NauMeHTOB W nony-
YWIM XOpoLMe KNMHMYecKue pesynbrtathl [15]. H. Nuutinen
u coaet. B 2018 roagy npoaHanu3upoBanu M onybanMKoBamu
CBOM OMbIT TOPAKOCKONMYECKOW pe3eKkuun nepBoro pebpa
y 30 naumeHToB, CPaBHMB CO CTaHAAPTHBIM MOAMBILLEYHBIM
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AoctynoM (30 maumeHToB), U NOAYYUAM COMOCTAaBUMbIE pe-
3ynbTartbl [16].

MonHocTblo 3HAOCKONKUYecKuiA MeTog, fekomnpeccum [1C
B 0bnacTu anepTypbl U MEXJIECTHUYHOTO MPOCTPAHCTBA Bbin
pa3pabotaH T. Lafosse u onybnukosaH B 2017 rogy [11].
B uccnepyemyto rpynny 6binm BKIOYeHbI 36 4eN0BEK, HO pe-
3ynbTaThl yAanoch 0TCNeauTb ToNbKo y 21 naumenta. Cpeg-
HWiA nokasaTenb no wkane DASH po onepaumm coctaBun
70 6annoB., yepe3 6 Mec nocsie ONepaLMy OH YMEHbLLKACA
£o 34 6annos, 6onb 1 napectesumn perpeccupoBanu y 90%
naumeHTos [11]. B HawleM nccneaoBaHUM Ha OTAENBHOM KITK-
HWUYECKOM NMpUMepe Mbl MOJTYYMIIU CXOXWI Pe3yNbTaT: YMeHb-
weHue no wrane DASH c 48 po 16 6annos.

3AKJTIOYEHUE

HacToswas paboTta Ha OTAENBbHOM KAMHUYECKOM Cly-
Yae MoKasana BO3MOXHOCTb BbIMOHEHUS! OHOMOMEHTHOIA
3HA0cKonuyeckoi aekomnpeccun NC B obnactu rpyaHou
anepTypbl M MEXJIECTHUYHOMO NPOCTPAHCTBA B KOMOUHALMH
C apTpOCKONMei NeYeBOro cycTaBa M YCTaHOBKOMW Cybakpo-
MuanbHoro cneicepa. Pabota npoaeMoHcTpupoBana xopo-
LM KIIMHUYECKWA pe3ynbTaT KOMOUHMPOBAHHOM 3HA0CKO-
NUYECKOI METOAMKM Ha CPOKe HabntoAeHna [o 6 Mec noche
onepawym ¢ ycTpaHeHneM 601eBoro CUHAPOMA W NPaKTUYECKM
MOJIHBIM PErpeccoM HeBPOJIOTMYECKUX PAcCTPOMCTB B NpaBoi
BEPXHel KoHeYHOCTU. OCIOKHEHMI B PaHHEM W NMO3JHEM No-
CreonepaLvoHHOM nepuoge He Habmoaanock.

JIONOTHUTEJIbHAA UHDOPMALIUA /
ADDITIONAL INFO

Bknap aBtopoB. Bce aBTOpbl MOATBEPXAAIOT COOTBET-
CTBMWE CBOEr0 aBTOPCTBA MeXAYHapoaHbIM KpuTepuam ICMJE
(BCe aBTOpbI BHEC/M CYLLECTBEHHbIA BKNaj B pa3paboTky
KOHLENL/M W NOATOTOBKY CTaTby, NMPOYAM U 0a0bpumm du-
HanbHY Bepcuio nepef nybnuKaumen). Hanbonblwumin Bknag
pacnpenenéH cnepyiolimm obpasoM: EA. bensik — neveHne
MaLMeHTOB, NPOBEAEHWE OMepaumiA, cOop U aHanM3 UHCTpY-
MeHTaNbHbIX MCCNeaoBaHui, obpaboTka 1 obcyxaeHue pe-
3yNbTaTOB MCCe0BaHMUSA, MOMCKOBO-aHaNUTUYecKas paboTa,
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OnbIT ycnewHoro ie4eHUs NauueHTa
C XPOHUYECKUM HebaKTepuanbHbIM 0CTEOMUENIUTOM
(KnMHU4YecKuM cnyyau)

[H. Tanpos', A.N. TontbirmHa, A.A. Oukypenko', 10.B. Byknemuwes', U.H. Kapnos'
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AHHOTALUMA

XpoHuuyeckuin HebaKTepuanbHbIA OCTEOMMENMT — pedKoe ayToBOCManMUTeNbHOe 3abosieBaHMe KOCTeW, MpOTeKato-
Liee C nepuofamn 060CTpeHUI U peMUCCHiA. ITMOTPOMHOI Tepanuu, CTaHAApPTOB AMArHOCTUKM W JieyeHns He paspaboTtaHo,
naumeHTbl Habnl[akTCs y peBMaToNioroB, UMMYHOIOMOB, OPTOMEAO0B, UM MPOBOAAT CUMMTOMAaTUYECKOE, MPOTUBOBOCNANM-
TENbHOE NIeYeHME, Ha3HaYaKT aHTMOMOTUKM LUIMPOKOrO CNEKTPa LeNCTBUS, UIMMYHOAENPECcaHThl ANS KyNUpoBaHWs Bocnane-
HWs, 4TO CNOCOBCTBYET NPeAyNpeXAEHUI0 HOBbIX UM YMEHBLLEHUIO CYLLLECTBYHOLLMX NATONOTMYECKUX 04aroB.

B naHHO cTaTbe 0nMCcaHo BUSIHME KOMBWHALMM MIMMYHHOI Tepanuu U 0CTEOTPOMHONO JIEYEHWS 30/1eAPOHOBOI KUCOTOM
Yy MaumMeHTa ¢ XpOHUYECKMM HebaKTepuanbHbIM 0CTEOMUENUTOM. B KiTMHMYecKkoM HabnloAeHUM ¢ NPUMEHEHNEM BCECTOPOHHE-
ro obcnenoBaHus, BKIOYas NiydeBble (peHTreHorpadms, KOMNbOTepHas U MarHUTHO-pe30HaHcHas ToMorpadwms), naboparop-
Hble METOAbI, JOCTUTHYT NONOXUTENbHBIN UCX0Z, NPU UCMONIb30BaHUW KOHCEPBATUBHBIX METOAO0B Y NaLMEHTA C XPOHUYECKUM
HebaKTepuanbHbIM 0CTEOMUENUTOM FPYAMUHBI C NMOMOLLI0 UMMYHOTEPANWUM U OCTEOTPONHOIO NIEYEHMS.

Takum 06pasoM, B JleYEHUM XPOHWUYECKOr0 HebaKTepuanbHOro 0CTEOMMENUTa MOXET ObiTb NepcreKTMBHA KOMOUHaLMS
bucdocdhoHatoB u MMMyHoTepanuu. OfHaKO HEM3BECTHO, KakoBa byaeT ANMTENBHOCTb PEMUCCUM U KaKas MporpamMa Jieye-
HWs HeobxoaMMa Ans OKOHYaTeNbHOro paspeLLeHns 3abonieBaHus.

KnioueBble cfioBa:  XpOHWYECKUMW HebaKTepuanbHbIM - 0CTEOMMENUT;, bucdocdoHaTbl; 30/epoOHOBas  KUCNOTQ;
WMMyHOTepanus.
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Experience of successful treatment of a patient
with chronic non-bacterial osteomyelitis
(clinical case)

Gazinur N. Tairov', Anna P. Toptygina?, Alexander A. Ochkurenko', Yuriy V. Buklemishev',
Igor N. Karpov'

! Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia;
2 6.N. Gabrichevsky Research Institute for Epidemiology and Microbiology, Moscow, Russia

ABSTRACT

BACKGROUND: Chronic nonbacterial osteomyelitis is a rare autoinflammatory bone disease with periods of relapses and
remissions. No etiotropic therapy, diagnostic and treatment standards exist, patients are observed by rheumatologists, immunologists,
and orthopedist. They receive symptomatic, anti-inflammatory treatment, broad-spectrum antibiotics, immunosuppressants
to control inflammation, which helps to prevent new or to reduce existing pathological foci.

CLINICAL CASE DESCRIPTION: This article describes the effect of immune therapy and osteotropic treatment with zoledronic
acid combination in a patient with chronic non-bacterial osteomyelitis. In a clinical observation involving comprehensive examination,
including radiological (radiography, computed tomography and magnetic resonance imaging) and laboratory methods, a positive
outcome was achieved using conservative methods of treatment in a patient with chronic non-bacterial sternum osteomyelitis.

CONCLUSION: Thus, a combination of bisphosphonates and immunotherapy may be promising in the treatment of chronic non-
bacterial osteomyelitis. However, it is unknown as to how long the remission will last and what treatment program is necessary
for the final disease resolution.

Keywords: chronic non-bacterial osteomyelitis; bisphosphonates; zoledronic acid; immunotherapy.
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KIMHHECKIAA CIY YA

BBEJEHUE

XpoHuyeckuii HebaKTepuanbHoIi octeommennt (XHO) npea-
cTaBnseT coboii ayToBocnanuTenbHoe 3aboneBaHue KoCTew,
nopaatoLLee NpenMMyLLECTBEHHO AeTel U noapocTkos [1-3],
C MYKOM TeYeHs NaTomorMyecKoro npoLecca Mexay 7 v 12 ro-
AaM1, HO MOXXET BCTPeYaTbCA BO BCEX BO3PACTHbIX rpynnax.
CneKTp KIMHMYECKUX NPOSIBIEHMIA pa3Hoobpa3eH 1 BapbupyeT
0T eAMHWUYHBIX BECCMMNTOMHBIX MOpaXKEHUI KOCTel 00 Hau-
bonee TAKENOH GOPMbI XPOHUHECKOTO PELMAMBUPYIOLLErO
MHOroo4aroBoro octeomvenuta [1, 2, 4-7].

Matodusmonorvs XHO HeaoCTaTOHHO M3yyeHa, HO paboThl
MoCNefHNX JIET MOKa3bIBaloT, YTO OCHOBHas NpuUuuHa 3abo-
NeBaHWA COCTOMT B U3MEHEHUM WM HApyLUEHUM B KIIETKax
BPOXAEHHOr0 MMMyHUTeTa [1, 2]. MoHoumMTbI Nlofel ¢ faH-
HbIM 3aboneBaHueM He cnocobHbI NPoAYLMPOBaTL NPOTUBO-
BOCMANMUTENbHLIE LIMTOKWHBI, TaKME KaK WHTepsienkuH-10
(IL-10), unTepneiikmH-19 (IL-19). 3To npuBOAMT K aKTWBa-
LMW BOCMaNeHUs U BbICBODOMAEHMIO NPOBOCMANUTESNbHBIX
UMTOKMHOB, TaKMX Kak uHTepnelkuH-1B (IL-1B), wmHTep-
neitkuH-6 (IL-6), daxTop Hekposa onyxonu anbda (TNFa),
KoTopble BO3AencTBYlOT Ha peuentopbl RANK (receptor
activator of nuclear factor-kB ligand) octeoknactoB. AkTu-
BaLMA OCTEOKIACTOB NPUBOAMT K Pe30pOLMM KOCTHON TKaHM
u cTepunbHoMy Bocnanenmio [1, 2]. XHO yacto accoummpyetcs
C HapyLueHMeM MUKPOBMOMa KOXM M KuwedHuKa [1], Ho HeT
MPAMBIX JOKAa3aTeNIbCTB y4acTvs baKTepuanbHOM MHGEKLMM
B natoreHe3e 3abonesanus [1].

JtmotponHon Tepanum XHO He cywectByeT. JleyeHue na-
uueHToB ¢ XHO B 3HauMTeNbHOI CTENeHW 0CHOBAHO Ha MHe-
HWAW 3KCMEPTOB W OTHOCUTENbHO HEOOMBLLIOM KONMYeCTBe
cnyyaes [3, 8, 9. OHo 06bIYHO BKIKOYAET HECTEPOMAHbIE NpO-
TMBOBOCNanuTeNbHble npenapatbl (HMBI), rnloKOKOPTUKOM-
Abl, 6asncHble NpOTUBOpPEBMaTUYECKUe Npenapathbl (Cynbda-
canasuH unm MetoTpekcar), aHu-TNF-arenTsl [1, 2, 3, 8-10].
B nocnepHve rogpl Bce Gonblue BHUMaHWA CTanu yaensitb
npuMeHenno bucdocdonatos [1-3, 6, 10-15]. puMeHaTb
HIBI B cxeme neuvenns XHO cTanm elle Ha 3ape u3ydeHus
npobneMbl faHHOro nartosnoruyeckoro npouecca [8, 91. Ux
MCNOMb3YHOT B KA4ECTBE NPenapaToB NepBo MHAW Y Nauu-
eHToB 6e3 nopaxeHus no3BoHouHMKa. HIBI1 oTHocuTenbHO
BLICTPO CHMXAIOT BbIPAXEHHOCTb KJIMHWYECKUX MNposiBne-
Hvi [1] u nomoratoT B 6opbbe ¢ BocnaneHMeM KoCTeit y naum-
enToB ¢ XHO. B nocneayloLieM HECKONBKO PETPOCTEKTUBHBIX
aHanu30B M OHO MPOCNEKTUBHOE HabnioAeHWe nokasanu,
yto HIBI 3 deKTMBHBI Y BONBLUON FpynMbl NALMEHTOB B Te-
yeHue nepebix 1-2 net neyenusa [1]. HecMoTpsa Ha puTenb-
HOCTb NpUMeHEeHNs, B fanbHenweM aenctBeHHocTb HIBI
CHWXAeTCs, Nepuoabl PEMUCCUMM COKPALLAIOTCA, @ YacToTa
obocTpeHuit yeenmumsaetcs. bonee yem y 50% naumeHToB
yepes 2 roaa oTMeyeHbl 06ocTpenus [7-9]1. [NOKOKopTUKOM-
Abl 6bICTPO U 3IPDEKTMBHO BAMSIOT HA BOCMANUTENbHYIO aK-
TUBHOCTb, HO PeJKO BbI3bIBAOT [UTUTESLHYH) PEMUCCHIO C pas-
BMTUEM CUMNTOMA OTMeHbI. HeKoTopble aBTOpbI Npeanaranm
Mocne Hayana CHUXEHUSA [03bl FOPMOHAbHBIX Mpenaparos
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Ha3HayaTb nogaepxweatowmin Kypc HIBI, yto 3HauMTENbHO
npoanesano nepuop pemuccuu [8, 91. OgHaKo B AaHHOM Ha-
6ntoaeHUM ropMoHanbHble npenapartbl He UCMOJIb30BaM.

KNTMHUYECKUU CNYYAH

Maument C., 06.12.1991 r.p. Habnopaetcsa ¢ 25.09.2020
¢ aunarHo3oM XHO rpyauHbi.

Obpatucs ¢ xanobamu Ha oTéK 1 6onm B obnacTy rpyau-
Hbl 0 8—9 6annoB o BU3yanbHON aHanoroBoii WKarne (BALL)
npu GM3NYeCKUX Harpyskax, nepuogmyeckue peskue obo-
cTpeHus 6oneBoro CMHApPOMa C YacToTOW A0 HECKOJIbKUX pas3
B MecAl. 3nu3oanyeckoe npumeHeHmne HIIBI He no3Bsonset
MOJIHOCTBH KynupoBaTb 6o/1eBoi CUHAPOM, NpU 060CTPEHUSAX
TpebytoTcA Kypcbl NOCTOSAHHOrO NpUEMA Npenaparos.

Y naumeHTa anutenbHbid aHamHes — c 2009 r., Kor-
Aa B Bospacte 18 net Bnepsble nossumch 6onm B obnactu
TPYAVHBI, @ Yepe3 HECKONTLKO MecsLEB BO3HUK OTEK B 0bna-
CTW PYKOSITKM rpyauHbl. Habmloganca y TepanesTa, nosydan
KoHcepBaTvBHoe NiedeHue B Buae HIBI 6e3 3HauMMoro Kam-
Hudeckoro addekTta. B 2011 r. BbinonHeHa cUMHTMIpadms,
Mo pe3ynbTaTaM KOTOPOI 0OHapyeHO HaKOoMneHWe pafuo-
(hapmnpenapata B 061acTVt rpyaUHbI U MOSCHUYHBIX MO3BOH-
KOB, HO KJIMHUYECKUA [MarHO3 XPOHUYECKOIO PeLMAMBUPYHO-
LLIero MHOroo4aroBoro 0CTEOMMENMTa He Oblil YCTAHOBNEH.
3a Bpems HabntoaeHns oTMETUN ycuneHre 601eBoro CMHAPO-
Ma U yyallieHWe nepuofioB peumaumsa obocTpeHus bonesoro
CUHIPOMA, CHUMeHue 3hdeKTUBHOCTM Tepanuu. [MaumeHT
npuHmumMan HIBM (Humecynua) no 100 Mr 2 pasa B AeHb yxe

f

Puc. 1. MynbtucnupanbHas KoMnbloTepHas TOMOrpaMMa rpyauHbl
ot 07.04.2020. CarutranbHbii cpes, 0,625 MM, MynbTUnnaHapHas
PEKOHCTPYKLMS.
Fig. 1. Multi-spectral computed tomography picture of the
sternum from 07.04.2020. Sagittal partition, 0.625 mm, multiplanar
reconstruction.
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CLINICAL CASE

MPaKTUYeCKU NOCTOSHHO B TeyeHue 2 NieT 6e3 NONOKUTENBHOIO
3¢ dexTa. B centabpe 2020 r. obpatunca B ®IEY «HMUL, TO
uM H.H. Mpuoposa» ansa onpeaeneHns TaKTUKK IeYeHUs.

Mpu cbope aHaMHe3a: B TedeHne 15 neT naumeHTa becrno-
KouT acne vulgaris B 061acTv CNUHbI C NEPUOANYECKUMM 000-
CTPEHUAMM U peMUccUAMU. [TopaeHUst KOXHBIX NOKPOBOB
B BUAE TKEMbIX GOpPM aKHe BCTpeYarTCca NpubausnuTeNbHO
y 10% naumentos ¢ XHO [1].

Mpu ocMoTpe: B 0bnacTu BepxHeil TPETU rPyaMHBI onpe-
AENANUCL OTEYHOCTb U 30HA TMNEPEMUM PasMepoM 7x4 cM.
Mpu nanbnaumm bonm yeunueanuck. Mo pesynbrataMm KoM-
nbtoTepHon ToMorpammbl oT 07.04.2020 (puc. 1) BbisiBNEHbI
CTPYKTYpHbIE U3MEHEHUS KOCTeW, POPMUPYIOLLMX COUNIEHEHNE
PYKOATKM U TeNa rpyauHbI.

XpoHuyeckuit HebaKTepuanbHbIii 0CTEOMUENUT AMarHo-
CTMPOBaH Ha OCHOBaHMM KpwuTepueB A. Jansson, Haubonee
yacTo npuMeHsieMbX B 3apybexkHoi nutepatype [2]. Ha-
3HayeHo Ao0o0bcnefoBaHue B BUAE KOHCY/bTaLMW UMMYyHO-
nora u naboparopHbIX UCCNeA0BaHUN B AuHaMuKe. [ns uc-
KJTIOYEHMs COMATUYECKON MaTosioruu onpejeneH nepeveHb
aHanu30B: YPOBEHb [JIIOKO3bl, FTIMKUPOBAHHOTO TEMOrJIo-
BWHa, aKTMBHOCTb anaHWHaMMHOTpaHcepasbl, acnapTa-
TaMWHOTPaHchepasbl, COLEpXHKaHNe MOYEBUHbI, KPeaTUHHU-
Ha, NapaTropMoHa, KanbLus, KaibUus WOHM3MPOBaHHOIO,
doctopa, ButammuHa D B KpoBM; KOHLEHTPALMA MapKepoB
Bocranenns [C-peakTMBHbIN BenoK, NpPOKanbLUTOHWH, peB-
MaTougHbid daktop, ALLM (aHTuTena K uMKAMYecKoMy
UMTPYNIMHMPOBAHHOMY nenTtuay), aHtuctpentoimsuH O,
benKoBble paKumK, 06LLMIA aHanNW3 KPoOBU + CKOPOCTb OCe-
[,aHus 3pUTPOLIMTOB], MapKepoB KocTeobpa3oBaHua (LLenoy-
Haa Qocdatasa, ocTeokanbumH, PINP), MapKepoB KOCTHO
pe3opbumm (B-cross-laps B KpoBM, Ae30KCUNUPUANHONMH
B YTPEHHeN Moye).

Tabnuua 1. Pe3ynbtatel aHanM308B KPoBU U MOYM
Table 1. Results of blood and urine tests
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MNokasartenu obliero aHanu3a Kposu 6binn B npegenax
pedepeHTHbIX 3HAYEHMIA, KaK 1 Apyrie Buoxummuyeckne aaH-
Hble, 0TMEYEHO HEe3HAUNUTENIbHOE MOBLILLEHWE CKOPOCTU OCce-
AaHVA 3pUTPOLIMTOB 10 14 MM/Y 1 CHUXKEHWE YPOBHS 0CTEO-
KanbuumHa fo 22 Hr/mn (tabn. 1).

Mocne ocMoTpa, yuuTbIBas BbILIEYKA3aHHYH KIMHUYE-
CKYH KapTuHy, NauMeHTy PEeKOMEHAOBAHO A0 Hauana noj-
bopa 0CTeOTPONHOM Tepanuu 0BpPaTUTLCS 33 KOHCY/bTaUMen
K MMMyHoJIOTY.

Mpn obcnefoBaHMM y MMMyHONOra [AMarHOCTUPOBaH
BbIPAXEHHbIA AUCOMO3 KULIEYHWKA, KJIMHUYECKU MPOsB-
NSABLUMICA B METEOPU3ME M HEYCTOMYMBOM CTYJie, COMpOBO-
AaBLwiica acne vulgaris. JlabopatopHo B cTyne Ha ¢oHe
YMEHbLUEHUSA KONIMYecTBa HOpPMasbHOW (JIopbl KULIEYHU-
Ka oOHapyMeHbl reMONM3NpYOLLAs KULIEYHas Manoyka
(78%), xnebeuenna (76%). Kpome Toro, B KpoBU BbISB/EHI
IgG-aHTuTena K umtomeranosupycy (UMB) — 107 Me/mn,
YTO CBUAETENIbCTBYET O PELMAMBMPYIOLLEM TEYEHUM XpPO-
Huyeckon LUIMB-uHbekuumu. MapameTpbl UMMyHHOrO cTaTy-
ca COOTBETCTBOBANM BO3PACTHOW HOPME, 3@ UCKITIOYEHUEM
YpoBHA MMMyHornobynmHa A (IgA) — 3,5, yto TMNMYHO
ONg OJINTENbHO MEpCUCTUPYIOLWEro Aucbruosa KuLLeuyHUKa
1 MOBbLILLEHNS MHAYLMPOBaHHOrO (arouUTapHoOro WHAeKca
HelTpodunoB M MoHouuToB. Bbino npoBefeHo neuveHue:
KONUnpoTeiHbli 6aktepmodar no 20 mn 2 pasa B AeHb
10 gHeit, KWM no 1 dnakony 1 pa3 10 aHeir, 3ateM Hop-
Modnopun L v B no 1 ctonosoit noxke 1 pa3 B AeHb 1 Mec.
Mpu NoBTOpPHOM MOCEBE CTy/a reMOM3NPYIOLLAs KULLEYHas
nasoyka He BbiCeBanach, HO ocTaBanach Knebeuenna. Ha-
3HayeHo JieyeHme: KinebcuennesHel baktepuodar no 20 mn
2 pasa B fieHb 10 gHei, 3aTeM HopmodnopuH Lu B no 1 cto-
noon noxke 1 pa3 B aeHb 1 Mec. ocne 3aBepLueHus BTo-
Poro Kypca Nle4yeHus NaToreHHol M yCNOBHO-NATOreHHOV

MNoka3zatenb Pesynbtat Hopma (uHBuUTpO)
Ca 2.4 2,10-2,55 MMonb/n
Cat++ 1,19 1,03-1,23 MMonb/n
MapatropMoH 3,38 1,6—6,9 nr/mn
LLlenoyHas docdatasa 58 40-150 EQ/n
OcTeoKasnbLmH 22 24-70 Hr/mn
KpeatuhuH 88 50-98 Mkmonb/n
MoyeBuHa 2,7 2,1-7,1 mMonb/n
ONUE (ne3oKcUnMpUanHOMH) 34 2,3-5,4 HMonb/MMonb
B-cross-labs 0,571 0,87-1,2 Hr/mn
25(0H)D, 31 30-100 ME
PINP 48,4 15-80 Hr/mn
CKopocTb 0ceaaHua 3pUTPOLUTOB 14 12 MM/y

DOL: https://doiorg/1017816/VT0111823
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MUKpodnopbl B CTyNe He 0BHapyxeHo. B KauectBe npoTu-
BOBMPYCHO# Tepanuu BbibpaH Banuuknosup B fo3se 500 Mr
2 pasa B aeHb 10 gHewt, nepepbis 10 gHei. Bcero mauu-
€HT NoNy4nun 7 TaKUX LMKIIOB MPOTUBOBMPYCHOW Tepanuu.
[ing KoppeKuWM WMMYHONOrMYECKUX HApYLUEHWUH NauueHT
nosyyan ¢ HayanoM NpOTUBOBUPYCHOW Tepanun a3oKCMMep
cBeun no 12 mr no 1 ceeye 1 pa3 B 3 aHs 10 gHen, panee
nmkonmg no 10 Mr 1 pa3s B aeHb 10 AHeil (ofHOBpEMEHHO
€ 3-M KypcoM Banuuknosupa), nepepbis 10 AHei, 3aTeM
MOBTOPHLIN KYpPC IMKONMAA OJHOBPEMEHHO C 4-M KypcoM
BaJILMKII0BMpa, Aanee MeTunypoumn B go3e 500 mrno 1 Ta-
bnetke 1 pa3s B aeHb 50 aHelh. [ocne 3aBepLueHMs ieYeHns
ncbro3a KULWEYHWKA KIIMHUYECKUE MPU3HaKK (MeTeopusM
W HEYCTOYMBIN CTYM) UCYE3NN U CYLLLECTBEHHO YNYULLMIOCh
COCTOSIHUE KOXHBIX NMOKPOBOB, OTCYTCTBOBanM acne vulgaris.

Ha doHe npoBoanMoN B TedeHUe 6 MeC Tepanuv nNaumeHT
OTMETUN KIIMHWUYECKOE YyYLLIEHNE B BULE CHUMEHWSA YacTo-
Tbl NPUCTYNOB 060CTpeHMS 60/1EBOr0 CUHAPOMA U €70 YMEHb-
LUEHNS, UCHe3HOBEHMs acne vulgaris, HopManu3auum cTyna.

B mapte 2021 r. nocne OLEHKU KIMHUYECKMX, Sy4eBbIX
1 nabopaTopHbIX AaHHbIX Oblna HasHayeHa Tepanus: 3ofe-
[poHoBas KucnoTa no 5 Mr 1 pas B rog, anbhakanbumaon
no 1 MKT Ha HoYb NOCTOSHHO, AMeTa, boratas KanbLmeM, Kap-
BoHaT Kanbums oo cyTouHoi notpebHoctv 800 Mr, occenH-
rMapoKcuanaTuTHoe coefuHenne no 1 Tabnetke 2 pasa
B [ieHb NOCTOSHHO. 30/1eApPOHOBas KWUCNOoTa bbina HasHaueHa
off-lable Ha ocHoBe AaHHbIX nuTepaTypbl. CXxeMa U pexuM
L03Mp0oBaHuUA BbiNW afanTMpoBaHbl AMMMPUYECKM, UCXOASA
U3 CXeMbl, UCMOMb3YEMON NpU JIEYEHUM pasfnyHbIX 3abo-
NeBaHWiA KOCTHOW TKaHm [16]. KoHTponmposanu nabopartop-
Hble MOKa3aTeNu: ypoBeHb Kanbuus, docdopa, LienoyHou
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docdartasbl, KanbUys MOHM3MPOBAHHOTO, MOYEBMHBI, Kpea-
TMHWHA KPOBU, KanbLUA CYTOYHON MOYM, TaKIKE OTCNEXUBANU
COCTOSIHWE KOCTHOM TKaHM C MOMOLLbI0 MarHUTHO-Pe30HaHC-
Hoi Tomorpacdum (MPT) (1 pa3s B 6 Mec).

B anpene 2021 r. nocne npuéma anbakanbuuaona
no 1 MKI Ha HoYb NOCTOSHHO, cobniofeHus aueTsl, boraTom
KanbLMeM, NPUMEHEHWS OCCEMH-TUAPOKCMANaTUTHOMO Co-
eavHeHus no 1 TabneTke 2 pasa B AeHb NOCTOSAHHO, NpoBe-
LEHWs BYX KypcoB MPOTUBOBMPYCHOW Tepanuu 1 Kypca no-
JIMOKCUAOHUS NALMEHT OTMETWUST CHUKEHME BbIPAXEHHOCTH
Bonesoro cuHgpoma. locne elue ABYX KypcoB BanLMKIOBUpa
u oByX KypcoB smkonuaa Ha 30.06.2021 6oneBoii cuHapom
B 06;1acTV rpyauHbI 6bin CHUXEH o 4—6 6annos, Ho Bce eLue
coXpaHsncs.

21.07.2021 BbinonHEHA BHYTPUBEHHAs MHBEKUMA 30-
NefipOHOBOM KMCNOTbl B [o3e 5 Mr. 3a AeHb [0 BBEJEHUS
W Yepes TPW s Nocfie BHYTPUBEHHOTO BBEAEHMS Ha3Haya-
n1 napaueTaMon no 1 Tabnetke 2 pasa B fieHb A1 YMeHb-
LIEHUA BLIPAXEHHOCTU NpoABAEHUH rpunnonofobHoro
cMHApoMa. Y naumeHTa OTMEYEHO MOBbLILLEHWE Temnepary-
pbl fo 38 °C B TeyeHue 3 AHeii nocne BBeAEHWSA npenapara.
Knunnyecku 3auKcvpoBaHo ynyulleHue B BUAE CHUKEHUS
bonesoro cuuapoma fio 2 b6annos B TeyeHne 3 Hed. MonHoe
K/IMHUYECKOE BbI3[OPOBJIEHNE C KynupoBaHWEM boneBoro
CMHPOMA M OTEKA MAMKMX TKaHeW HacTynuno Yepes Mecsl
nocne UHBEKLMM 30/1e,POHOBOM KUCNOTbI.

Mocne 3aBepLueHUs NPOTUBOBMPYCHOTO U UMMYHOMOAY-
nupyioLLero sieyeHus B ceHTabpe 2021 r. v Npu KOHTPOSb-
HoM ocMoTpe B MapTe 2022 r. 60/1€BOM CUHAPOM OTCYTCTBO-
BaJl, ypoBeHb lgG-aHtuten Kk LUMB cHusunca oo 23 Me/mn,
MoKasaTesiM WMMYHHOTO CTaTyca COOTBETCTBOBAsM

Puc. 2. MarHuTHo-pe3oHaHCcHas TOMOrpaMMa [10 HasHaueHus 30-
neapoHoBoi kucnotbl. PD/FS, KopoHapHbIi (a) 1 caruTTanbHbIi (b)
cpesbl.

Fig. 2. Magnetic resonance imaging before use of zolendronic acid.
PD/FS, coronal (a) and sagittal (b) partitions.

DOI: https://doiorg/1017816/VT0111823

Puc. 3. MarHuTHo-pe3oHaHCcHas TOMorpaMMa nocsie HasHaueHus
3oneapoHoBon kucnoTsl. PD/FS, KopoHapHbI (a) M carutTanb-
Hbli (b) cpesbl. MonoxuTenbHas AMHaMUKa B 061acTy NMopaXKeHHoM
TPYLMHbI.

Fig. 3. Magnetic resonance imaging after therapy of zoledronic
acid. PD/FS, coronal (a) and sagittal (b) partitions. Positive dynamics
in the area of the affected sternum.
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BO3pacTHOM HopMe. Ha AaHHbI MOMEHT nauueHT 3Kanob
He npegbsenser. Habniopaetca KaMHMYecKas pemuccus
B TeyeHue 1,5 ropa.

Ha BobinonHenHbix 23.03.2021 MPT po HasHaueHus
30/1eAPOHOBOM KUCNOTHI (PUC. 2) BbISBEH BbIpaXKEHHbIN OTEK
NpaBoii NONOBMHBI TeNla FPYAMHbI C 3aXBaToM [BYX pebep.

KoHtponbHas MPT nposepeHa 02.03.2022 (puc. 3).
Mo cpaBHEHMIO C NpefblAyLWUM UCCef0BaHMEM OTMEYeHa
MONOXUTENbHAsA AMHAMMKA B BUE YMEHbLUEHUSA 30HbI 0TEKA
KOCTHOM TKaHW Tesla PyAMHbI CrpaBa C COXPAHEHUEM aK-
TUBHOIO Y4acTKa Mo NeBOW NOBEPXHOCTM rpyauHbl Mexay I
u IV pebpammn gnameTtpoM o 12 MM (cM. puc. 3).

20.05.2022 sbinonHeHa MPT Bcero Tena B pexume STIR,
DWIBS. lNoBbiLIeHNs IHTEHCMBHOCTU CUrHaNa He 3aperucTpu-
poBaHo. Ha cepum STIR, noMumo 06HapyXEHHOr0 No AaHHbIM
npeabIoyLLMX MCCNeA0BaHWA BOCMANMTENIBHOTO NpoLecca
B 06/1acTV Tena rpyavHbl, AONOSHUTENbHBIX Y4aCTKOB NaTo-
NOMMYECKOro 04aroBOro NoBbILLIEHNS UHTEHCUBHOCTU CUrHana
He BbISIBNIEHO.

ObCYXOEHWUE

MpencTaBnieH cnyyal YCMELLHOTO KOMMJIEKCHOrO Jieve-
HWA B3POC/NOro NauueHTa ¢ XpOHUYECKUM HebaKTepuanbHbIM
0CTEOMUENUTOM FPYAMHBI. BbipayeHHOe KIMHUYeCKoe ynyy-
LIeHMe, KaK Mbl cuMTaeM, Bbino CBA3AHO C NpenJioXKeHHOV
HaMn MogubUKaumein CXeMbl JIeYEHUS C MCMOSIb30BAHNEM
COYEeTaHUsi MMMYHOTEpanuu C OCTEOTPOMHOW Tepanuen.
JbdexTnBHOCTL paspaboTaHHOM cxeMbl Tepanuu bGbina
NoATBEPXKAEHA KYNUPOBAHMEM KIIMHUYECKUX MPOSBIEHMH,
a TaKkKe pesynbTatamu MPT. Ha paHHbI MOMEHT nauueHT
HaxXOAMTCA B KIIMHUYECKON PEMUCCHM.

AyToBocnanutenbHble 3aboneBaHus, K KOTOpbIM OT-
Hocutca XHO, xapakTepusyloTcs HapylieHueM banaHca
npo- ¥ NpOTUBOBOCMANUTENbHBLIX (PaKTOPOB UMMyHUTETA.
B oTnnume ot ayToMMMyHHbIX 3abosieBaHWM, NpU KOTOPbIX
aflanTVBHbIA UMMYHUTET aTaKyeT aHTUreHbl COBCTBEHHBIX
TKaHell OpraHu3Ma, npu ayToBOCMaNMTENbHbIX 3aboneBa-
HUAX NaToNOrus peanusyeTcs Ha YpPOBHE BPOXJIEHHOrO
uMmyHuteta. Tak, y 6onbHbix ¢ XHO Hapyluaetcs GyHKuUmMo-
HanbHas aKTUBHOCTb MOHOLMTOB. MOHOLMTBI 3TUX NALMEHTOB
He cnocobHbI NPOAYLIMPOBATL NPOTUBOBOCMANUTENBHBIE M-
TOKMHbI IL-10 1 IL-19 B 0TBET Ha cTUMYRALMIO UX Yepes3 toll-
nogo6Hele  NOD-peuenTopel, Torga kak 0bpasoBaHue Takux
MPOBOCMANIUTENbHBIX LMTOKMHOB, Kak IL-1B, IL-6 n TNFa,
HanpoTus, yBennyeHo [1, 2, 17, 18]. Takoit amucbanaHc npu-
BOAMT K OPMUPOBaHUI0 B OpraHM3Me NpoBOCNANUTESbHOI
cpenpl, NofAepxuBatoLLeii noboe Bocnanexue. KpoMe Bee-
ro npoyero, ussectHo, yto IL-1pB, IL-6 n TNFa Bbi3biBatoT
nosbilweHune ypoBHa RANKL, pactBopuMoro auranga, Koto-
pbiii B3auMogencteyeT ¢ peuentopoM RANK Ha MembpaHe
npeALLecTBEHHMKOB OCTEOKIAcToB. 3T0 3anyckaeT audde-
PEHLMPOBKY U CO3peBaHME OCTEOKNACTOB, BYHKUMSA KOTo-
PbIX 3aKJI04aeTcs B pe3opbummn KoctHom TKawu [1, 2, 17-19].
MpuumHbl GOPMUPOBAHUA ayTOBOCMANUTENBHOMO CMHAPOMA
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MA0X0 U3y4eHbl. [IOMUMO reHETUYECKUX MyTaLUii B LIUTOKM-
HOBbIX FEHaX W reHax, KOHTPoNMpYHOLLMX BanaHc BpOXAEH-
Horo ummyHuTeTa [1, 18, 191, BKnag B natoreHes BHOCAT
XPOHWYECKME, ANUTENBHO CYLLECTBYHLLME BOCNANUTESNbHbIE
npoLecchl, KOTOpble MOryT NpMBOAUTL K (hOpMMPOBaHUIO
NPOBOCMaNUTENBHOrO MUKPOOKPYXEHMUS U UCTOLLEHMIO NPO-
TMBOBOCMANMTENILHOMO MOTEHLUMANA BPOXLEHHOT0 UMMYHU-
TeTa. Y naumenta C. BbISIBNEHbl AJIUTENbHO NPOTEKABLUMIA
OMcOMO3 KMLLEYHWKA, CONpOBOXAABLLMICA acne vulgaris,
U XpoHWyecKas peunausmpylowas UMB-undekums. Kpome
TOro, obHapyeHa NoBbILLEHHAA parouuTapHas akTUBHOCTb
HeMTPodUNOB U MOHOLMTOB, YTO CBMAETENLCTBYET O runep-
aKTUBALIMM 3TUX 3BEHLEB BPOXKAEHHOrO MMMyHUTETa. Camu
no cebe bakTepuanbHble U BUpYCHble MHbEKUMM He nopa-
anu KOCTHYK TKaHb, HO CO3[aBanu NpoBOCNANIUTENbHYH
cpefly. YcTpaHeHue 3TUX MEpCMCTMPYIOLLMX 04aroB BOC-
naseHus 3a cyeT NpPoBeJEeHNs afleKBaTHOW Tepanuu HuBe-
NMpOBano NpoBoCManuUTenbHyl cpedy, a buchocdoHartbl
MHAKTMBUPOBAIM OCTEOKNACTbI, YTO cnocobCTBOBaN0 Kim-
HUYECKOMY W PEHTTEeHONOrMYECKOMY YYULIEHWI0 KapTWHBI
3aboneBaHus.

Mauvent C. nonyumn 3 Kypca MMMYHOMOAY/MPYHOLLEN
Tepanuu: NOMOKCUAOHUI, CHUMAKLLMIA NOBBILIEHHbBIE YPOB-
HU npoBocnanuTenbHblX LUnTokuHoB (TNFa, IL-6 n IL-1B);
nmkonug, ctumynupytowmnin NOD-peuenTopbl, U MeTuypo-
LN, HOPMaNU3YIOLLMIA MECTHBI UMMyHUTET. [lelicTBUe BCex
Tpex npenapaToB HanpaBieHO Ha BOCCTaHOBEHME banaHca
BPOXAEHHOr0 MMMYHUTETA, YMEHbLUEHUE aKTUBHOCTU M-
MepaKTMBUPOBAHHbLIX MOHOLMTOB U pa3spbiB NETAM MOOXM-
TenbHOW 0bpaTHOM CBA3M, MOLAEPIKMBAIOLLEN COCTOSHWE
ayToBocnaneHus. BeepeHve Ha 3aBepLuatoLLeM 3Tane 30/1e-
LPOHOBOM KUC/OThI, CHUXAIOLLIEH aKTMBHOCTb OCTEOKI1ACTOB,
CnocobcTBOBaN0 KynupoBaHMIO KIIMHWUYECKUX CUMMTOMOB
3aboneBaHus.

3AKJIO4YEHUE

JleyeHne XpOHMYECKOr0 HebaKTepuanbHOro/XpoHuye-
CKOro peunaMBMpYIOLLLEr0 MHOT00YaroBOro 0CTEOMUENNTA
NpeacTaBnseT CepbE3HY NpobneMy B CBS3U C PUCKOM
YXYALLIEHMS NCUXOSIOMMYECKOTO M 3MOLIMOHAMLHOMO COCTOSA-
HWA NaLMeHTa M3-3a XPOHMYECKOro 6oneBoro cMHApoOMa
W pa3BuTUA HeobpaTUMbIX AedopMauuin M natonoruye-
CKWX NepesoMoB KOCTEW, B OCHOBHOM MO3BOHKOB. Bbibop
PaLMOHANBbHON TaKTUKM JIEYEHWUA TaKXKe KpalHe aKTyaneH,
TaK KaK NMoKa HeM3BECTHO, KaKOBa A/IMTENIbHOCTb PEMUCCUM
W KaKas Tepanus HeobXxoAMMa ANs OKOHYaTeNbHOro paspe-
LWweHusa 3aboneBaHusA. XoTs pe3ynbTaTbl NeYeHUs nauueHTa
¢ XHO obHapexuBaioLLMe, OHM HA AaAHHBIA MOMEHT HEKOH-
TponmpyeMble U HabngatensHole. CywecTByeT 6onbluas
noTpebHOCTb B PaHAOMU3NUPOBAHHOM KOHTPOSIMPYEMOM UC-
CNefoBaHUM C y4acTMEM MHOMUX LIEHTPOB, YTOObl MOMOYb
OnpeLenuTb MecTo KOMbWHauuM uMMyHoTepanuu u buc-
docdoHaToB B TEPaNMUNU XPOHUYECKOrO HEFHOMHOTO OCTEO-
MMWeNnTa B LIeTCKOM M B3pOC/IOM BO3pacTe.
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[lByxaTanHas njacTUKa CyXOXXWUNUM crubatenei
nanbLeB KUCTW NPU 3acTapesibiX NOBPeXKAEeHUAX:
UCTOPUSA YHUKANIbHOr0 METOAA NleYeHUs

A.C. 3onortos, H0.A. IbsukoBa, U.C. CupopeHko, [1.A. Mbeku

MeauumHckuii uentp ABOY, BnagusocTok, Poccuiickas ®epepauus

AHHOTALMA

B 1965 ropy amMepukaHckuii xmpypr J.M. Hunter onybnvkoBan nuoHepcKyto paboTy o HoBoM cnocobe nedenns (B 2 stana)
CINOKHBIX MOBPEXAEHUIA CyXOMUIMA crubaTeneii nanbLeB KUCTW C UCMOb30BaHWEM Ha 1-M 3Tane 0coboro MCKYCCTBEHHOMO
CYXOXWNIbHOrO MMMNaHTaTa Afis NoAroToBKkM hMOpo3HO-CUHOBMANLHOMO KaHana. Mocne 3aMeHbl NpoTe3a Ha CyXOMMIbHBIN
rpadT cTeHKM HoBoro QyTnsipa obecneumBanu NMUTaHUE M CKOJMb3ALLYI0 MOBEPXHOCTb ANS CYXOMMIBHOTO TpaHCMiaHTaTa.
MeTop, ABYX3TaNHOWM CYXOMWUNbHOM NNAcTUKKU MONYYMN LUMPOKOE pacnpocTpaHeHue Bo BCEM Mupe. [Mocneposateny MeToaa
J.M. Hunter nocTosiHHO BHOCAT M3MEHEHWUA (He CyLLECTBEHHblE) B OPUrMHaNbHYl0 METOAMKY M MPOAOIIKAIOT AMCKYCCUM
no noBoAy 3Toro Metoga NieyeHus.. OHAKO OCHOBHblE MPWHUMMBI [ABYX3TAarHOW TEHAOMIACTUKYM, CHOpMyIMpOBaHHbIE
aMEepPUKaHCKUM XUPYProM, OCTAloTCS aKTyanbHbIMU U MO CEN AeHb. ABTOpPaMM NpoaHanU3MpOBaHbl M3MEHEHWS B TaKTUKe
NIEYEHUs U TEXHUKE BbIMOJIHEHUS ABYX3TaMHOM TEHAOMNACTUKM, Npousollefve 3a nocnefHue pecstunetus. J.M. Hunter
BOOPYXMJT KUCTEBBLIX XWUPYPrOB YHUKaNbHbIM METOAOM JieueHus, bnarogaps KOTOpOMY MOSBUNAch BO3MOXHOCTb MOMOYb
CaMbIM CNOXHbLIM NaLMEHTaM, paHee CYUTABLUMMCS HEWU3NEYUMBIMU,
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Two-stage flexor tendon reconstruction
of the fingers in chronic injuries: the history
of this a unique method of treatment

Alexandr S. Zolotov, Julia A. Dyachkova, Ilya S. Sidorenko, Joshua A. Mbeki

FEFU Medical Center, Vladivostok, Russia

ABSTRACT

In 1965 the American surgeon J.M. Hunter published a pioneering work on a new method of treatment (in 2 stages)
of finger flexor tendons complex injuries using a special artificial tendon implant at the 1st stage to prepare the fibrosynovial
canal. After replacement of the prosthesis with a tendon graft, the walls of the new case provided a nourishing and sliding
surface for the tendon graft. The method of two-stage tendon grafting was widely used all over the world. The followers
of J.M. Hunter's method are constantly modifying (not substantially) the original method and continue discussions about this
treatment method. However, the basic principles of two-stage tendoplasty formulated by the American surgeon remain relevant
to this day. The authors analyzed the changes in the treatment tactics and technique of two-stage tendoplasty that occurred
during the last decades. J.M. Hunter provided hand surgeons with a unique method of treatment, which made it possible to help
the most complex patients who were previously considered incurable.
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AKTYAJIbHOCTb
N UCTOPUHECKAS CMPABKA

YactoTa TpaBMaTM4eCKUX MOBPEXAEHUA CYXOXUIMUIA
Kuctn coctasnsaet 33,2 cnyvas Ha 100 Toic. Hacenenus
B rog. MpuMepHo 1/2 U3 3TuX cyyaeB NPUXOAMUTCS Ha paHe-
HUA CyXoxunuii crnbateneii nanbues kuctu [1]. Cpeau petei
aHasorMyHble NOBPEXAEHNSA BCTpeYaloTCA pexe: 3,6 cnyyas
Ha 100 Tbic. HaceneHus B rog, [2].

MepBUYHBIN LIOB CyX0XMAMIA crubateneit cTan MCKIio-
unTenbHO nomynsapHoi onepaunen B XXI B. [3]. Bo MHorux
Clyyasx XWpyprvi MosyqalT MOMOXKUTENbHbIE pe3yNbTaThl
bnaronaps AeNMKaTHOM XWPYPruyeckon TEXHWUKE, UCMOfb-
30BaHWI0 KAYeCTBEHHOTO LLIOBHOMO Matepuana, MPUMEHEHMIO
COBpEMEHHbIX MeToA0B peabunutaumnu. K coxanenuio, cyxo-
MUNbHbIN LLOB HEBLINOJHUM B Clyyae AedeKTa CyXomunus
UMW 3HAYUTENBHOMO YKOPOUEHMS MbILLLbI NPU NO3AHEM 06-
paLLieHnM NaLmeHTa, YTo GaKTUYeCcKu ToXKe ABNAeTCA fedeK-
TOM, CBAI3aHHbIM C COKPALLEHUEM MbILLLbl. B Takux cnyyasx
MOKa3aHa CyXOXWIbHas MnacTuKa (04HO- UM ABYX3TanHas).

YcnoBuaMM AnA OJHOMOMEHTHOM TEHLOMNACTUKU SIB-
NATCA HanMuMe MUHUMAanbHbLIX pybLoB, MobunbHble cy-
CTaBbl, OTCYTCTBME MOBPEXAEHUSA HEPBOB, Manble (6—8 Hep)
CPOKM mocne TpaBMmbl [4]. TMpy HebnaronpuaTHLIX ycnoBusAX
M NpU [aBHOCTU TpaBMbl >2—3 MeC MOKasaHa [ByX3aTanHas
nniacTuka cyxoxunus [5]. MoseneHne 3Toro MeToaa ieyeHus
W ero NONynsPHOCTb BO MHOMOM CBf3aHbl C UMEHEM aMepH-
KaHckoro xupypra J.M. Hunter. B 1965 roay oH onybnukosan
MUOHEPCKY0 paboTy o HOBOM criocobe nevyenus (B 2 3Tana)
CNOXHBIX MOBPEIKAEHUNA CYXOXUNUA crubaTenen nanbLes
KMCTU C MCNOJIb30BaHWEM Ha 1-M 3Tane 0coboro UCKycCTBEH-
HOr0 CYX0XMUNIbHOIO UMMNNaHTaTa [J1s NoLAroToBKM (pMbpo3Ho-
CMHOBManbHoro KaHana [6]. Cnycra 6 net J.M. Hunter B co-
aBTopcTBe co cBouM yyeHukoM R.E. Salisbury npepctasun
nofpobHbIM aHanu3 neveHns >150 nauueHToB ¢ UCMOL30-
BaHWeM HOBOro MeTofa TeHAonnacTuku [7].

AsTop MeToaa J.M. Hunter 6bin He3aypsHbIM YeJI0BEKOM,
UCKYCHbIM XUPYProM M TanaHTIMBbIM yYéHbIM. B 1942 rogy
B Bo3pacTe 19 net J.M. Hunter BmecTe co ceoumu 9 apysbamu
Mo Konnegxy u gytbonbHoM KoMaHae bbln NpyU3BaH B apMUI0
1 y4acTeoBas Bo BTopoi MupoBoit BoiiHe. ToNbKO 5 MoNoabIX
nofen u3 10 BepHynuck AoMoi. B TeueHue HekoToporo Bpe-
Menu J.M. Hunter cnyxun menbpatom B BOEHHOM rocnutane
W peLuun, 4yto 0bs3aTenbHo cTaHeT xupyproM. locne oKoHYa-
HWs BoWHbI J.M. Hunter noayunn MeamumHckoe o6pa3oBaHme,
npoLUen pesugeHTypy N0 OpTONeAMM U YBNEKCA XUPYpruei
BepXHen KoHeuHocT [8].

Xupypra-HoBaTopa 0C0DEHHO 3aMHTEpecoBanu UCMosb-
30BaHMe B MefuUMHe MaTepuana CWIMKOH M WccnefoBa-
TeNbCKMe paboTbl MHKeHepa ruapoTexHuka J. Holter. CbiH
WHXKeHepa cTpagan rugpouedanueid. C noMoLLblo HEMpOXU-
pypros F. Nulsen u E. Spitz uHxkeHepy yaanocb M3roToBUTb
CUJIMKOHOBBIN LUYHT ANS YCMELLHOrO JIEYEHWS 3TOr0 TSKENOro
Heayra [9]. J.M. Hunter aganTupoBasn cunmnKoH 418 UCronb30-
BaHWA B KAYECTBE NMOBEPXHOCTU UCKYCCTBEHHOMO CYXOMUIMS
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C Lenbio peLleHns Npobnembl MOXWUX pesynbTaToB CyXo-
XWIbHOM NNACcTUKKM Ha YpoBHe MmanbLieB KUCTW. CepaueBuHa
MCKYCCTBEHHOIO CyX0XWnKs bbina U3roToBieHa 13 NonmacTe-
pa co cnupanbHbIM NepeneTeHneM, a 060104Ka — U3 cuK-
KoHa. Pe3ynbTatbl 3701 paboThl 6bin 0MybAMKoBaHbI TOMBKO
nocne 10-neTHEro KMHUYECKOr0 MCMOJb30BaHUSA W 3KCre-
PUMEHTOB Ha XWBOTHbIX B aBTOPUTETHbIX XypHanax «The
American Journal of Surgery» u «The Journal of Bone and
Joint Surgery». B cBoux nybnmKaumsax aBTopbl YKasbiBanu,
YTO NpeAJIOXKEHHBIA METOJ, IEYEHUA POAUIICS «HE Ha MYCTOM
MECTe», U CCblNasMCb Ha Haubonee BaxkHble paboTbl npe-
Ablaywmx nccneposatenien. C Hadana XX B. MHOTWe Y4€Hble
MbITaNuCb pewwnTb Npobnemy obpasoBaHns pybuOB BOKpYr
MOBPEXAEHHbIX CYXOXWAWiA. PybuoBbin O10K Hapywan
CKOJIbKEHWE CYXOXWIWUA, OT YEro B 3HAUMTENbHOW CTENEHU
cTpagjana ¢GyHKUMA nanbleB. 3KCMEPUMEHTBI MPOBOLMIU
B 3 HanpaBneHusx:

* C03AaHue BNoKUpYHOLLMX MeMbpaH, YTobbI 0TrOpoaNTbL

PpybLIOBYIO TKaHb OT CYXOXUIINS;
* C03[aH1e UCKYCCTBEHHOIO CYXOXUNMS;
* CO3[aH1e HOBOr0 CYXOXWIBHOIO KaHana, 0bpasoBaH-
HOr0 13 TaK Ha3blBaEMbIX NCEBLO0O0N0YEK.

MocnepHee, 3-e, HanpaBneHKe oKasanock Haubonee nep-
cnekTuBHbIM. Biesalski (1910), Mayer u Randsohoff (1936),
Milgram (1945) npepnoxwunu KoHuenuuio obpasoBaHus
nceBfo0b00YEK CYXOKMIBHOTO KaHana BOKPYT UMMIIAHTOB,
M3rOTOBJIEHHbIX M3 LIEJUIONOMHA M HEPIKaBeloLen CTanu.
K coxanenuio, purngHble UMNAaHTbI He NMO3BOMIANM BbINON-
HATb ABWKEHWA B CyCTaBax NasnbLEB KUCTU B TEYEHWE BCETO
nepuoja uMMNiaHTauuu. PasyMHoli anbTepHaTUBONM pUrna-
HbIM MMMNaHTaM CTasu 31aCTUYHbIE CTEPIKHW U3 CUIIMKOHO-
BOM pe3uHbl, npeanoxeHHble Carroll u Bassett (1963).

3 pabotbl ctumynuposanu J.M. Hunter K BbINOMHEHUO
JeTanbHbIX MCCNEAO0BaHUIA MO M3ydYeHWo mpouecca Gpopmu-
poBaHMs NCeBA00D0MN0YEK CYXOMMUIBHOTO KaHana Kak oT-
BETHOW PeaKkuMM Ha KOHTaKT C CU/IMKOHOM B J1abopaTopHbIX
ycnosusix. B npoBoavBLUMXCS 3KCMEPUMEHTaX KIMETKU Me30-
Tenus bbinm 0bHapyXeHbl Ha NOBEPXHOCTW UMM/IaHTaTa yxe
yepe3 5 OHeW, a K 3-i Hepd obHapyxwMBanacb Xopowlo pas-
BuTas U chopMupoBaHHas bypca. B uccnepoBanusax Ha co-
DaKax CUNMKOHOBbIE CYXOXMNbHbIE MPOTE3bl, APMUPOBaHHbIE
[aKPOHOM, NPOLLEMOHCTPUPOBANU BLICOKYHD 3 (EKTUBHOCTL:
Mpu CKoNbeHUn opMmpoBanack 060/104Ka CYXOMUABHOMO
KaHana v gaxe 06pa3oBbIBanach XWAKOCTb, HANOMUHAIOLLAs
CMHOBWaIbHYl0, KOTOpasl CMa3blBana MoBEPXHOCTb MpoTe3a.
Mocne 3aMeHbl MPOTE3a Ha CYXOXKMWNbHBIN rpadiT CTEHKM HOBO-
ro ¢ytnspa obecneunBanu NuUTaHNE U CKONb3SALLYI0 NOBEPX-
HOCTb AN1A CYXOXMUNBHOMO TpaHcmnaHtara. Bo Bcex ciyyasx
CYXOXWNIUA 0CTaBa/IUCh KWU3HECNOCOBHBIMM, UTO BbIN0 NofA-
TBEPIKAEHO TUCTONOMMYECKW. [oNly4eHHble AaHHbIE MOMOMU
aBTopaM 060CHOBaTb [BYX3TamHbI METOL, JIeYeHus, Npu Ko-
TopoM 1-1 3Tan ABNACSA BaXHBIM LOMOHUTENBHBIM LLIAroM
LS CNAceHns NabLEB NOCIe TAKEMbIX TPABM CYXOXMUIUN.

B cBoux nybnukauusx aBTopbl 04eHb noapobHo onuca-
NN CBOWM MeTof, OH CTan AOCTYMHbIM, BOCMPOM3BOLUMBIM
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W MO3BOSIMA MHOTMM XMpYpraM nojlyyatb npeAcKasyeMble
NONOXMTENbHbIE pe3ynbTathl. B TeueHue mocnepHux pecs-
TUNETUN OpUrMHanbHas TexHuka J.M. Hunter bbina Heckonb-
KO MOAMdMLMPOBaHA, NO3TOMY Mbl CYUTAEM YMECTHBIM HIKeE
MPUBECTU KpaTKOE OMUCaHWe aBTOPCKOI BEPCUM.

3TAN 1

Ha 1-m atane cyxoXunbHbii npoTe3 QUKCMpoBany
Ha YpoBHe AMCTanbHOM hanaHry nanbLa, a NPOKCUMAJbHYI
yacTb NpoTe3a NOALUMBANM K COOTBETCTBYIOLLEMY CYXOKUNMIO
rnyboKoro M NoBEpXHOCTHOrO crubatens Ha ypoBHe Auc-
TanbHOM YacTu NPeAnieybs WK Ha YPOBHE NafoHW. B He-
KOTOpbIX CTy4asX Moc/e 3TOr0 aKTUBHbIE ABUXEHUA BOCCTa-
HaBNMBaNNCb, 0HAKO AOBOJILHO YAcTO NPOMCXOAMN Pa3pbiB
Ha YPOBHE MPOKCUMAJIbHOMO COEMHEHUSI MPOTE3 — CYXO-
»unue. Mo 3toit npuunHe nocne 1965 ropa asTopbl CTanu
UCnoNb30BaTb MPEUMYLLECTBEHHO NacCUBHbIE MPOTE3bl
¢ dmKcaumeil TONBKO AWCTaNbHOM YacT npoTe3a. bbino Ha-
NAKEHO NPOWU3BOACTBO MPOTE30B C KOMMEPYECKUM Ha3Ba-
HueM «Hunter Tendon». Ha nonepeyHom cpese npoTes umen
0BOMIHYHO (DOpPMy, B €ro LeHTp bbina BryeTeHa AaKpoHOBas
HWUTb ANS MOBbLILLEHWS NPOYHOCTM, YTODLI UMMNAHT BbiN 3a-
LUMLLEH OT pa3pblBa U MOT BblAEPXMBATb MHOTOKPATHBbIE W3-
rmbbl BO BpeMS NacCMBHbIX ABUXKEHWUN nanbLieB. [lakpoHoBas
HWTb Morfa bbiTb UcMonb30BaHa W Ans GuKcalmm npoTesa.

B nepBoe BpeMs $abpuyHbIA NpoTe3 AnMHOW 23 CM Bbl-
Myckanu B 4 BapuaHTax: Majbli (amameTp 3 MM), CpeaHuii
(4 Mm), 60MbLLIOM (5 MM) M 3KCNEPUMEHTANBHLIN, C KONbLaMu
Ha KOHL,ax Ans aKTMBHOrO MpoTe3upoBaHus. Mo3xe bbin ns-
rOTOBJIEH NPOTE3 IUAMETPOM 6 MM, KOTOPbIN CTanu HasblBaTb
«b0NbLUMM»; COOTBETCTBEHHO, MPOTE3 5 MM CTaJl «CPEAHUM,
npoTe3 4 MM — «MafbiM», @ NpoTe3 3 MM — «NpPOTE30M
no creumanbHoMy TpeboBaHMIo». [JaKpoHOBasi HUTL BHYTPY
MMMNaHTa BblfepkuBana Harpy3ky B 9,1-18,1 kr B 3aBucu-
MocTu oT amametpa «Hunter Tendon». CunukoH yBenuumBan
MPOYHOCTb NpoTe3a Ha 2,3-3,2 Kr.

Ha 1-M 3tane ucnonb3oBanu cpeiHebOKOBOI XMpyprive-
CKuiA foctyn nnbo pgoctyn Bruner, KoTopebin Mor BbiTb Npo-
LOJKEH B CTOPOHY Ha NafoHu. Ha npeanneybe npuMeHsn
M30rHYTbIN BONSPHBIA JOCTYN BAMMXE K NOKTEBOW CTOPOHE.
N3 cyxomnbHOro KaHana yaansnum pybubl, 0CTaTK1 NOBPEX-
LEHHBIX CYXOXKMIUNA, OMCTANbHYIO KYNBTIO CYX0XMIus rnybo-
Koro crubatens gnuHon 1 cM ocTaBnsnmM Ans nocniegytoL e
¢uKcaumm npoTesa. B ciyyae KoHTpakTypbl U pybuoBoro
nepepoKAeHNa YepBeobpasHoW MbIlLbl NOCAESHION yaa-
NAnM Ans NpodUNaKkTUKM «NapafoKCanbHOro» pasrubaHus,
TaK Ha3biBaemoro lumbrical plus finger [10].

CTeHKM KOCTHO-(MOpO3HOr0 KaHana Mo BO3MOXHOCTY
COXpaHsNM BMECTe C KONbLEBMAHbIMW CBA3KamMu. B psapge
C/lyyaeB KaHan Mor bbITb pacLuMpeH ¢ MOMOLLbH0 KpOBOOCTa-
HaBNMBaloLLero 3axuMa. B ugeane ynaBanoch coxpaHuTh 4
KONbLIEBMAHBIX CBSA3KM, CaMble BaXKHble U3 KOTOPbIX pacno-
naranqcb NpOKCMManbHee KaXaoro M3 3 cycraBoB nanbLia.
Mpy HE0BX0AMMOCTM PEKOHCTPYKLIMIO KOMbLIEBUIHBIX CBA30K
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BBIMOJIHANM MPU MOMOLLUM CYXOXWNIBHOTO TpaHCMaHTaTa,
KOTOpbIA GUKCMPOBANM K KPasAM pa3pyLUEHHBIX CBSA3OK.

CyX0XuIbHbI NpoTe3 BBOAWIM B KOCTHO-(DMBPO3HLINA Ka-
Han aHTe- um peTporpagHo. [luameTp npote3a fonKeH bbiTb
YyTb MeHblUe [uaMeTpa KaHana Ans cBoboAHOro CKofb-
enus. Cyxoxunua MoryT 6biTb NOBpeXAeHbl AUCTanbHee
WNM MPOKCUMarBHOE KapnanbHoM cBA3KK. B cnyyae npokcu-
ManbHOr0 MOBPEXAEHUSA LEHTPasbHbIi KOHEL, NOBPEeXLEH-
HOrO CYXOXMWIMSA NoALWMBANKM K hacummn HUXe crubatenbHol
CKNafKu 3anscTbs. Lienb HanoxeHus 3Toro LwBa:

* MpegynpeauTb YKOpPOUEHUE MbILLLbI;

+ obecneunTb HeKOTOPYK WM30OMETPUYECKYID (YHKLMIO

MbILULbI B POMEKYTKe Mexay 3Tanamu 1 u 2;

+ 0bnerunTb MOEHTUDUKALMIO CYXOXMIUS BO BpEMS

2-ro 3Tana TeHAONNACTUKU.

JcTanbHbIN KoHew, npoTe3a (UKCUPOBaIM K KynbTe Cy-
X0XMMs ¢ noMolubto 8-o06pasHoro wea u 2 6oKoBbIX A0-
NONHMTENbHBIX. HaféXHOoCTb (MKCaLMM MpoBepsin TpaK-
umeit 3a uMnnaHT. Ecnn obHapyxvBanca «TecHbIM» y4acToK
B KOCTHO-(MBPO3HOM KaHane, BbIMOHAAM YacTUYHOE pac-
CeYeHWe CTEHKM KaHana C MmocnepylLleil peKoHCTpyKLUmeld
KONbLIEBUIHOM CBS3KM.

Mocne ywmMBaHKUA paHbl KUCTb UKCUPOBaNM B MONOXeE-
HUM crnbaHus B NACTHO-(anaHroBbIX CycTaBax MoA YrnioMm
40-50 °, B MexdanaHroBblx cycTaBax — o YriaoM
20-30 °. OcTOpOXHble NACCHBHBIE ABUMKEHMA HAUYMHANUCH
Ha 2—4-1 Hep mocie onepaumm; K 6-i He, 00bEM MacCUBHBIX
OBVWKEHWUW BoccTaHaBnuBancs. Ecnm B atoT nepuop He B03-
HUKam0 NPW3HaKOB CUIMKOHOBOI0 CUHOBMTA, TO MALMEHT MOT
BEPHYTbCA K MPUBbLIYHONA aKTUBHOCTM.

B npouecce neyenns, Ha 6-# Hepd M nepepn, 2-M 3TanoM
onepauuu, LenecoobpasHo BbIMOMHATL PEHTreHosornye-
CKOe UccnefoBaH1e 0nepupoBaHHOM0 Nasbla B NONOXKEHUN
crubanms u pasrmbanms. «Hunter Tendon» B HebonbluoM
KONMYecTBe COAEPXMT Bapuid, NO3ITOMy C MOMOLLbI (YHK-
LMOHANbHBIX PEHTTEHOrPaMM MOXHO OLEHWUTb 3KCKYPCUIO
npotesa (06bIMHO 5—7 CM) U BbIABUTL 3HAUMTENbHYK Je-
(opMaumio NpoTe3a, KOTOPast MOXKET NPUBECTU K MOBPEXAe-
HMIO UMMN/aHTa W/uny pasBUTUIO CMHOBUTA. B cnyyae Hanuums
CMHOBWTa PeKOMEHA0BaHa MMMOOUNM3aLMs NanbLia U paHHee
npoBeAeHWe 2-ro 3Tana TeHLONNACTUKU.

3TAN 2

WuTepsan mMexay 1-M 1 2-M 3TanoM fieyeHns B NpaKTu-
Ke aBTOpOB COCTaBAsAN 2—6 MeC U JoJblLUe, YTO HE0OX0AMMO
LN NOJTHOLEHHOT0 CO3PEBaHNSA CYXOXMIIBHOTO JI0Xa U Nos-
HOr0 BOCCTaHOB/IEHWSA MACCUBHBIX LBUXEHUIA.

Xupypruueckuid 4ocTyn B BMAE KOPOTKUX Pa3pe3oB Bbl-
MOJIHAMM N0 CTapbIM pybuaM Ha nanble 1 npegneyse, 310
Mo3BOAAN0 HaUTU 06a KOHLA CyXOXMUABHOro npoTesa. [InuH-
HbI CYXOXW/bHBIA ayTOTPAHCMIAHTAT MOAyYanu U3 Cyxo-
HUNMWA NMOJOLIBEHHON MbILLLbI UM CYXOXWIUA AJIMHHOMO
pasrubatens nanbueB ctonbl. B page cnyvaes J.M. Hunter
npumensan Brand-ctpunnep.
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Cyx0XMNbHBIN NPOTE3 WCMONb30BaNu KaK MPOBOAHMK
ANs YCTaHOBKW CyXOMWNIbHOTO rpadTa B HOBOM KaHare.
[ucTanbHbIN KOHEL, CyXOXMIbHOT0 ayToTpaHcniaHTata QuK-
CMPOBaN K OMCTaNbHOW (anaHre C NMOMOLLBI0 YAANAeMoro
wsa Bunnell. MpokcumanbHoe coeuHeHne rpadTa Bbinon-
HAM B 2 BapuaHTax. TpaamumoHHblid wos Pulvertaft ucnons-
30Ba/i NpU BOCCTAHOBJIEHUM CYXOXMUIIMA Ha YKa3aTeNbHOM
nanbue. Ha ypoBHe HWKHE TpeTU Npeanneybs CyXomunms
rnybokux crubatenei 3-ro, 4-ro, 5-ro nanbLeB YacTo BbIFNSA-
DAT KaK 06LLee CYyX0MbHOe pacTsaxeHue. VIMeHHO noaToMy
B 9TOM MECTe aBTOpbI MCMOJb30BaNMN «MEPENJIETEHHBINY LLOB,
NpOBEAEHHBIN YEPEe3 HECKOJIBKO KOChIX HAceYEK B 00LLEM cy-
XOMWIbHOM PacTSXEHUU.

B HeKoTopbIX cnyyasx aucTanbHbIX NOBPEXAEHUI, KOraa
nafioHb He Oblna BoBfieYeHa B PyOLLOBLIA NpoLecc, aBTopbl
NPUMEHSNIN ayTOTPAHCMIAHTAT U3 CYXOXMWINA [IMHHOMW na-
L0HHOW MbILLLbI. POKCUManbHOE COeMHEHME K CYXOXMIUI0
rnyboKoro crubarens BuINOMHANMM Ha YpoBHe YepBeobpasHoii
MbILLbI. B KayecTBe MoTopa Mor BbITb UCMO/L30BaH He ToSb-
KO rny60oKuiA, HO ¥ NOBEPXHOCTHBIN crubaTenb NoBPeXAEHHO-
ro manbua, a TaKXe MOBEPXHOCTHBIA crubatenb COcefHero
nanbua. O NpaBWbHOM CTENEHM HATSKEHUS BOCCTAHOB/IEHMS
CYXOXWUAUS CyAUNW MO MOSIOXKEHMI0 ONEPUPOBAHHONO NasnbLia,
KOTOpbIA LOMKEH ObITb COTHYT YyTb DOSIbLLE, YEM COCEHME.

B HecnoxHbIX Cryyasx aBTOPbI BbINOAHANM 2-i 3Tan
TEHJ0NNACTUKM NOA MEeCTHOM aHecTesuen ¢ fobasneHnem
Innovar (cMecb deHTaHWNa U aponepupona) U nepuoamye-
CKWM CHAITMEM XKTyTa [N181 OLiEHKU akTUBHOW yHKumK. Mocne
BVCTanbHOW (GUKcauuM TpaHCMnaHTaTa M 3aKpbiTUs paHbl
Ha nanblie TPaHCNNaHTaT NOALWKMBANM NPOBM30PHBLIMM LLUBa-
MU K BblbpaHHOMYy B KauecTe MoTopa cyxoxwnuio. locne
TOr0, KaK XryT bbin crywweH B TedeHue 10—15 MuH, nauueHTa
MPOCWAN COTHYTb W pa3orHyTb nanew. Eciu HykHas Bennum-
Ha aKTMBHOro CrubaHWsa He JOCTUranack, HaTSKEHWE TpaHC-
MnaHTaTa KoppeKTMpoBanm.

Mocne onepaumm runcoBast LWMHA GUKCMPOBaa KUCTEBOM
W NACTHo-(hanaHroBble CycTaBbl B MOMOXEHWWN YMEPEHHOro
crubanus, MexxdanaHroBble CyCTaBbl — B MOJIOXEHWM JIErKO-
ro crubanus. lNepsyto NepeBA3Ky BbINOSHANM Yepe3 5—7 [HEW,
BO BPeMs MepeBA3KU MaLMEHT 00y4ancs aKTMBHBIM [BUXeE-
HUAM B MexdanaHroBbix cycTaBax. Yepes 5 Hep cHUManu
yaansemblii wos Bunnell, HasHayanu naccuBHble ABUMXEHUS
Ha pa3rubanue. lpn CTOMKUX KOHTPaKTypax Mpofonxanach
CbEMHas UMMobUnn3aums. AKTUBHbIE [BUMKEHMS BOCCTaHaB-
JMBaNUCh B TeueHue 6—12 Hep,.

lpn aHanu3e 0TAANEHHBIX pe3ynbTaToB neveHus 74 na-
LMEHTOB OCNOXKHeHUs BcTpeTunuch B 10 cnyyasx: paspbis
npoTte3a wam cyxoxunus (n=3), uHdexuma (n=3), cUHOBMT
(n=2), pybuoBbIi bnok (n=2).

B 1970 ropy J.M. Hunter u R.E. Salisbury nogenunuco
onbIToM NieyeHus 14 peteit B Bo3pacte oT 2 ao 14 ner.
Bo Bcex cnyyasx oHM MCMonb30Banu ABYX3TanHylo TeHAOMNa-
CTUKY N0 NOBOAY 3acTapesibiX NOBPEXAEHNUA CYXOXMUIUN CTU-
bareneit Ha 19 nanbuax KUcTK. BbinM NonyyeHsl AOCTaTOYHO
ONTUMUCTMYECKME pe3ynbTaTthl. OfHaKo aBTOpbl chenanu
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BbIBOZ, YTO 3TOT METOJ, HE C/leflyeT UCMONb30BaTh NpU neye-
HUM HOBOPOXIEHHBIX U [IeTeN paHHEro AETCKOro BO3pacTa,
C KOTOPbIMU 3aTPYAHEH KOHTAKT U HepeasbHO NpoBefeHue
aKTUBHOM peabunuTaLyMoHHOU NPOrpamMMbi.

B 1982 rogy J.M. Hunter coobwmn 06 ucnonb3oBaHum
HeapMUPOBaHHBIX, HO PEHTTEHOKOHTPACTHBIX NPOTE30B, KOTO-
pble NpUMeHsAN Kak naccuHble [11]. KpoMe Toro, aBTop pac-
LUMPWN MOKa3aHWA 1A CBOEro MeTofa nedeHus. «HoBbIM»
MOKa3aHWeM CTanu Cciy4au 3acTapenibiX M30/IMPOBaHHbIX
MOBPEXAEHUIA CYX0XunuiA rnybokux crubateneit nanbLes
Kuctu. Ecnv B TaKoi cuTyaumm mMcnonb3oBaTb OAHO3TaNHyo
MNacTuKy, TO CYLLECTBYET peanbHblii PUCK CPaLLEHUs CYXo-
UNbHOro rpadta ¢ HeMOBPEXKAEHHBIM CYXOXKUIIMEM MOBEPX-
HOCTHOro crubarens, YTo B UTOre YXyALLaeT GYHKLMIO NanbLia.
B 3TOM 0THOLLEHWM ABYX3TaNHas NNacTuKa, N0 MHEHUHO aBTo-
pa, bonee HapéxHa u npefackasyema. OKaszanock, YTo Takas
onepaumus MOXeT OKa3aTbCs 3QMEKTUBHON U NpU JieYEHUN
BPOXAEHHOW NaTONOMMM CYXOXMIUIA, TPAHCMO3MLMKM CYXO-
XUIUIA B HEBNAronpuaTHLIX YCNOBUAX, PeniaHTaLMn KUCTH
U NanbLes.

C MoMeHTa nepsbix nybmukaumin J.M. Hunter npowno
Bonee nonyseka. MeTon ABYX3TamHOM CYXOXMIbHOW Nna-
CTWKU MOSTYYWN LUMPOKOE PacnpocTpaHeHue BO BCEM Mupe.
TeM He MeHee AMCKyCCUM MO NOBOJY 3TOr0 METOAA NIeYeHus
He yTuxalT. YTo e obcympalT nocnefoBatenu MeTofa
J.M. Hunter?

MOKA3AHUA

PekoMeHzaLmMu Mo NeYeHIo 3acTapesibiX M30JIMPOBaHHBIX
MOBPEXAEHWA CYXOXUNMiA rnybokux crubatenein octawTcs
CNOPHLIMK. 3T0 CBA3aHO C HEOAHOPOLHLIMM pe3ynbTaTamu,
Moy4YeHHbIMU Pa3NMYHBIMU aBTOPaMU B pasHbIX UCCe0Ba-
Huax. Tak, A.D. Versaci npu neveHnn 5 naumueHToB no noBo-
[y 3aCTapesioro U30JMpOBaHHOIO MOBPEXAEHUS CyXOXKMIINIA
rnybokux crubateneii UCMonb3oBan ABYX3TanHylo TeHLoNNa-
CTUKY U B 4 Cy4asx Moayy4mn XOopowmi pesynbrtar, B 1 —
ynosnetsoputenbHbin [12]. B uccneposanmmn R. Honner
y Bcex 10 naumeHToB nocne NogobHOro NeyeHns NosyyeHsi
TONbKO OT/IUYHbIE pe3ynbTathl [13]. B To e Bpems B uccne-
posanmmn D.J. Sullivan He obHapyKeHo NpeuMyLLEeCTB ABYX-
3TanHoi TeHZONNACTMKW nepef, 0JHO3TaNHOW NpU JieyeHUn
AaHHON KaTteropum naumeHToB [14]. Mossuvch npeanoxe-
HWSA UCNONb30BaTh ABYX3TaMHYK PEKOHCTPYKLMIO HE TOJIbKO
npu TpaBMax crubateneid, HO W NpU TSHKEMBIX 3acTapenbiX
MOBPEXAEHUAX CYXOXWNMIA pa3rubaTeneil nanbLeB KUCTH
B 6-1 30He [15].

MOJUOUKALIUA ABYX3TANHOM
TEHOON/TACTUKHA

C cepeouubl 60-x rr. npownoro cronetus E. Paleva-
Holevich ctana ucnonb3oBath opurmHanbHylo MomuduKa-
LMI0 OBYX3TAMHOW CyXOXWNbHOW nnactuku [16]. Ha 1-m
3Tane oOpMMpOBaNU COEAMHEHUE LIEHTPasbHLIX KOHLLOB
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MOBPEXAEHHBIX CYXOXMNIUKA NOBEPXHOCTHOrO M raybokoro
crubatens Ha ypoBHe NlafoHu. Yepes 2 Mec, Ha 2-M 3Tane,
CYXOXWIMe NOBEPXHOCTHOrO CrbaTens nepeceKany Ha ypoB-
He MpeAanneybs, pa3BopayMBani B AUCTaNbHOM HamnpaBne-
HWAM M UCTIONB30BANIM KaK CYXOXMIbHBIA rpadT Ha HOMKe.
F.B. Kessler obbeanHun 2 Metoga neyenus: Ha 1-M atane
0[JHOBPEMEHHO C COEAMHEHWEM LEHTpasbHbIX KOHLOB Mo-
BPEXAEHHbIX CYXOXMUAMIA MOBEPXHOCTHOrO M rnyboKoro cru-
baTens Ha ypoBHe NafioHM BbIMOJHAM YCTAHOBKY MpOTe3a,
BOKPYr KOTOporo (JopMMpOBany HOBbIW KaHan Ans 2-ro 3tana
Tengonnactukm [17]. Pag xvpypros NpUMEHSAIOT 3TM MOANDU-
KaLuu NPy JIeYeHUn 1 B3POCTbIX NaLMEHTOB, W feTeid [18, 19].

MOOUDUKALIUU
CYX0XXWJ1IbHbIX NPOTE30B

BONBIUMHCTBO COBPEMEHHBIX CYXOXMIbHBIX UMMIAHTOB
BbINycKaloT 6e3 apmupylowein HuTU. B To e Bpems psag
XMpYProBs NpoLOJIKAIOT UCMONL30BaTh «yCUNEHHbIE» NpoTe-
3bl, HaNpWUMep, C JIABCAHOBOM JIEHTOW BHYTPU CUJIMKOHOBOIO
ctepxHs [18]. BecbMa ynobHbIM 0Ka3ancs npoTe3 KoHWYec-
Kon ¢opMbl. bnarofapa aToMy CBOWCTBY MMNAAHT ABNSET-
€A NMPaKTUYECKU YHMBEPCAMbHBIM M MOXKET MCMOJb30BaTHCS
MpuW onepauusx Ha KUCTU Ntoboro pa3Mepa y AeTei 1 B3poc-
neix [20]. HekoTopble XMpypru B KauyecTBe CYXOMMIbHbIX
MPOTE30B NPUMEHSIOT MOYeBbIE KaTeTepbl, TPYOKW AN UH-
Qy3ui, NUTaHUS HOBOPOXAEHHBIX, HA30racTpanbHble Tpyob-
Ku, apeHax Penrose [21, 22]. Takue MMNpoBU3MPOBaHHbIE
MMNNaHTbI CTOAT Hepoporo. OAHaKo caMofenbHbIe U3Lenus
MOryT NOTEpATb MPOYHOCTb PaHbLLE BpEMEHM, a B nepdopa-
UMM U B NpocBeT TpyboK npopacTaeT ¢pubpo3Has TKaHb [23].

BAPUAHTbI ®UKCALIUU
CYXOXWNbHbIX TPAHCIJIAHTATOB

MHorouucneHHble cnocobbl AucTanbHOM GUKcauuu cy-
XOXMW/bHOTO TPaHCMNaHTaTa YCIOBHO MOXHO pa3fenuTb
Ha 2 rpynnbl: GUKCAUMA K MAMKUM TKaHAM OucTanbHOM da-
NaHr1 U YpeckocTHas duKcaums K danadre. B nocnepHee
BpeMsl BecbMa MNOMYMAPHbIMU CTanu BapuaHTbl GUKcaLum
C NOMOLLbI0 aHKEPOB (SKOPEiA) U BHYTPEHHMUX (MOTPYKHbIX)
TpaHcoccanbHbIX LWBOB [24—27]. Ina npodunakTMku oTpbIBa
TpaHcnnanTata A.M. BonkoBa npeanoxuna apMMpoBaThb auc-
TanbHbIA KOHeL, rpadiTa c NOMOLLbIO LMPKYNIAPHOTO WBa TUNa
«yAaBku» [28]. TpaQMUMOHHYI0 NPOKCMManbHYlD (GUKCaLmio
CYXOXMIbHOMO TpaHcnnaHtata cnocobom Pulvertaft He Bce
XMpyprit NPU3HAtOT caMoii ONTUMarbHOM. B akcnepuMeHTans-
HoM uccnefoBadun M. Rivlin v coaBr. WwoB «bok-B-00K» OKa-
3ancs 6onee NPoUHbIM U MeHee 06BEMHBIM [29].

WHTEPBAJ1 MEXXZY 3TANNAMU
TEHAON/TIACTUKH

OnTUManbHbIA WHTEPBaN MeXAy 3Tanamu TeHAonna-
CTUKM OCTaéTca AMcKyTabenbHbIM BonpocoM. J.G. Seiler llI
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PEKOMEHAYET BbINOHATL 2-# 3Tan TEHAOMNACTUKM Yepes 6 Hep,
nocne nepsoro [30]. M.S. Anderson, M.D. Wongworawat [31]
COBETYHT noaoxaatb MuHuMyM 8 Hep, A.F. Sadek [22] —
2-3 ™ec, J.S. Taras u coasrt. [32] — 3 mec, W.B. LaSalle
n JW. Strickland [33] — 4 mec, R.G. Chuinard u coasr.
[34] — po 6 mec, a W.10. KntokeuH n coasT. [5] — 10-12 Mec.
B 1991 roay L.D. Wurtz u K.R. Hanington coobwunm o ne-
YEHWW NaLMeHTa C NOBPEXAEHWUEM CYXOXMWIWIA crubaTeneil
9-ro nanbLa, KOTOpoMY 2-i 3Tan PeKOHCTPYKUmMM bbin npo-
Bea€eH Yepe3 18 net nocne 1-ro [35]. HecMoTpsa Ha 3Haum-
TeNbHbIiA BPEMEHHOM MHTEPBaT, aBTOPbI NMONYYMIIN OT/IMYHBIA
K/IMHWYECKMIA pesynibTar.

AHECTE3UA

MHorue cOBpeMeHHble XMPYPru BbIMOSHAIT PEKOH-
CTPYKTMBHbIE OMepaLum Ha CYXOXUMAX C UCNONb30BaHNEM
TaK Ha3blBaeMoi boppcTeytowlen xupyprum («wide-awake
surgery»). K npumepy, 370T MeTO4 aKTMBHO MPUMEHSIOT
KaHagackue xupypri [36—38]. BocctaHoBneHue cyxoxunuii
U PEKOHCTPYKLMA crubaTenein Ha YpoBHE KUCTU U NanbLeB
BbIMONHAKTCS NOA MECTHOM MHOUNBTPALMOHHON aHecTe-
3ueli ¢ nomMolbio 1% pacTBopa nMaoKanHa ¢ fobaBneHneM
appeHanuHa 1:100 000. AapeHannH yMeHbLIAET UHTEHCUB-
HOCTb KPOBOTEYEHUS BO BPEMSA OnepaLmu, No 3ToM NpUdnHe
TYPHWKET He ucnonb3ytoT. [laumeHT HaxoauTCs B MOSIHOM CO-
3HaHWUW, MOXeT cB0OOJHO NOLIEBENUTL NasbLaMy, YTo No-
3BOJIIET OLIEHWUTb Ka4ecTBO CYXOXMWIBHOIO LWBa U QYHKUMIO
BOCCTAHOBJIEHHOrO CYXOXWJIUS MPAAMO Ha OMepaLMoHHOM
ctone. Mo MHeHMIo mopaBnsioLero 60bWKMHCTBA XUPYp-
roB, NOKaNbHOE BBEJEHWE afipeHasMHa B manel CTpOro
MPOTUBOMOKA3aHO B CBA3W C BA30CMa3MOM M BO3MOMHbBIM
HeKpo3oM nanbua. 0fHaKko CTOPOHHMKKM «bBoapcTByloLLE
XMpYPrumy» CUMTAIOT 3TOT B3rNAL yCTapeBLUei AorMon. Tuya-
TeNbHbII aHaU3 OMMUCaHHbIX B IMTEpaTYpe ClyyaeB HEKPO3a
nanbLeB NPMBEN aBTOPOB K BbIBOAY, YTO MPUYMHOMN OCIIONK-
HEHUI CTan BOBCE He afpeHasIMH, a TOKCUYHble MECTHbIE
aHeCTETUKM — KOKauH 1 NpoKauH [34]. Y «boapcTaytoLlen
XVMPYPrM» MHOTO CTOPOHHUKOB [22], HO B TO e BpeMs, Ha-
npumep, M. Kadhum u coaBT. He ycTaHOBMAW cTaTUCTUYE-
CKM 3HAUYMMBIX Pa3nnumnii B GYHKLUMOHANbHBIX pesynbTaTtax
Mnocsie BOCCTaHOBIIEHUS CYXOXMWIMI crubateneit ¢ Mcnonb-
30BaHueM «wide-awake surgery», 0Ll UK pervoHapHoii
aHecTe3uu [38].

PEABUJTUTALIUA

CoBpeMeHHble XVpyprv NpoBoAAT bosee aKTUBHYHO peabu-
JTaLMIO MOCAEe NNACTUKN CYXOXMUAMIA crubaTeneii no cpaBHe-
HWIO C MPOrpPaMMOii BOCCTAHOBMTENBHOO JIEYEHUS, KOTOPYIO
npegniaran aeTop Metoga. Tak, J.G. Seiler lll pexoMeHpyet
HauMHaTb NaccuBHbIE ABIXEHWA nocne 1-ro atana TeHaonna-
CTUKM YKe Ha 2—-3-1 aeHb [30]. MMMobunmusaums nocne 2-ro
3Tana — KUCTEBOM CYCTaB W Nanblibl B HEWTPaNbHOM Nono-
XeHuu. |. Sade u coaBT. nocne 2-ro 3Tana TEHAONNACTUKU




0B30P

UCMONIb30BaNN «PaHHUI MPOTOKON KOHTPOAMPYEMBIX Nac-
CMBHBIX [BWXEHWI», KOTOPbIA HauMHancs Ha 1-i Hep nocne
BMeLwaTenbeTBa [39]. A.F. Sadek u coasr. [22] pekomeHayet
HauMHaTb aKTUBHbIE M NACCUBHbIE ABUXEHMS B NabLiaxX KUCTU
Ha 3-5-# AeHb NOCNie BOCCTAHOBEHNUA CyXOXMIWWA crubare-
nen, J.B. Tang [40] — Ha 4—7-i oeHb.

TEHAONJTACTUKA Y IETEM

Bonpocbl neyeHunst ManeHbKMX NaUMEHTOB B KOHTEKCTE
ABYX3TaMHOW CYXO0XWJIbHOW MAACTUKW OTPaKeHbl B nuTe-
paTypHbIX UCTOYHMKAX HefocTaTtoyHo. [laxe cerofHs onbit
J. Hunter B neyeHun 14 petel, KOTOpbIM BbINOSIHANACH
ABYX3TanHas TEHA0MNacTUKa, OCTAaéTCA BecbMa aKTyalb-
HbIM. Y [ieTelt LKONBHOro BO3pacTa Noaxof, K NeYeHuto 3a-
CTapenbiX MOBPEXIEHWUNA CYXOXMAMA crubatenen nanbLes
KMCTU NMPaKTUUECKU TaKOM JKe, KaK 1 Y B3POC/IbIX NaLMEHTOB.
JleyeHne naumeHTOB paHHero AeTCKOro Bospacta — bonee
CnoxHasA 3agaya. KOHTaKT ¢ ManeHbKUM NauMeHTOM 3a-
TPYAHEH W, KaK CNefcTBue, BO3MOMHbI JMarHOCTUYECKVe
OLUMBKY M BbICOKas YacToTa 3acTapesibix noBpexaeHun [41].
TpyAHOCTH B NIeYEHUM CEPLE3HBIX NOBPEXAEHUN KUCTU Y Ma-
NEHbKUX AeTelt 00ycnoBneHbl aHaTOMO-(M3MONOrUYECKUMU
0cobeHHoCTAMU. Marible pa3Mephbl CYXOXUNUsA AUKTYIOT HE0D-
X0AMMOCTb Bbibopa ocoboii TexHWKKM onepaumn. Kak ykasaHo
BbILLE, C MaNIEHbKMM PEBEHKOM 3aTPYAHEH KOHTAKT, N03TOMY
CTAHOBMTCS HepeanbHbIM MpUMEHEHWE B MOCNeonepaLmoH-
HOM nepuofe MeTOAMKM paHHel aKTMUBHOM MM NacCUBHOW
Mobunusauun. KopoTkue (Lo ypoBHS NOKTEBOro cycTaBa)
TMNCOBbIE LUMHBI MJSIOX0 AEPXKATCA Ha PYKe y aeTeit [42-44].
Mo 3TOM NpuYMHe PeKOMEeH[0BaHO UCMONb30BaHUE YA/ M-
HEHHOM LUMHBLI C 3axBaTOM JioKTeBoro cycraea. J.G. Seiler
CUMTAET, YTO PEKOHCTPYKTUBHbIE OMEPALMM Ha CYXOKMUAMAX
crubatenen nanbUeB KUCTU Yy [eTel cnedyeT OTIOMWTb
[0 Tex nop, Noka pebenky He ucnonnutea 7 net [30]. OgHako
BCTPEYAKTCA UCKITIOUEHWS, M B IUTEpaType OnucaHbl pefKue

CMUCOK JIUTEPATYPbI

1. Jong L.P, Nguyn J.T.,, Sonnema AM.,, et al. The incidence of acute
traumatic tendon injuries in the hand and wrist: a 10-year population-
based study // Clin Orthop Surg. 2014. Vol. 6, N 2. P. 196-202.
doi: 10.4055/cios.2014.6.2.196

2. Neutosvaara Y., Lindfors N.C., Palmu S., et al. Flexor tendon
injuries in pediatric patients // J Hand Surg. 2007. Vol. 32, N 10.
P. 1549-1557. doi: 10.1016/j.jhsa.2007.08.006

3. Tang J.B. Flexor Tendon Injuries // Clin Plastic Surg. 2019.
Vol. 46, N 3. P. 295-306. doi: 10.1016/j.cps.2019.02.003

4. Moore T., Anderson B., Seiler J.G. 3rd. Flexor tendon
reconstruction // J Hand Surg Am. 2010. Vol. 35, N 6. P. 1025-1030.
doi: 10.1016/}.jhsa.2010.03.042

5. Knioksur W.10., Murynesa W.H0., Oxotckuin B.I. TpaBmbl kucTw.
Mocksa: 30TAP-Meawa, 2009. C. 29-77.

6. Hunter JM. Artificial tendons. Early development
and application // Am J Surg. 1965. N 109. P. 325-338.
doi: 10.1016/s0002-9610(65)80081-2

T.29 N4, 2022

DAl https://doiorg/1017816/VT0112048

BecTHwK TpaBmaTonorum 1 opToneami uM. HH. Mproposa

C/y4an YCreLLHON ABYX3TanHOM TEHAONNACTUKN NPU NIEYEHUN
JeTen paHHero BospacTa [43, 45].

3AKJIOYEHUE

Cnenyet npusHath, 4To nocneposatesm J.M. Hunter
BHOCAT BaXHble, HO HE CYLLECTBEHHbIE U3MEHEHUS B aBTOP-
CKUI MeTOf, NEYeHUs, U Jawe CNYCTH HECKONbKO AecATU-
NeTUI 0CHOBHblE MPUHLMMBI ABYX3TanHOW TEHAOMNNACTUKM,
cthopMynMpoBaHHbIE aMEPUKAHCKWUM XMPYPrOM 1 €ro yYeHu-
KaMM, 0CTaloTCA aKTyanbHbIMK. TakuM obpasom, J.M. Hunter
BOOPYXWUIT KUCTEBBIX XUPYProB YHUKANbHbIM METOAO0M Jfle-
yeHus, bnaroaaps KOTOpoMy NosBUIAch BO3MOXKHOCTb NO-
MOYb CaMbIM CNOXHBIM MauWeHTaM, paHee CYMTaBLUUMCS
HEM3N1eYNMBIMU.

JOMO/THUTE/IbHASA
WHOOPMALUSA / ADDITIONAL INFO

Bknap aBTOpoB. Bce aBTOpLI MOATBEPXKAAKT COOTBET-
CTBME CBOEr0 aBTOPCTBA MeXAyHapOAHbIM KpuTepuam ICMJE
(BCe aBTOPbI BHEC/IN CYLLLECTBEHHbIV BKIA/, B Pa3paboTKy KOH-
LenuMM 1 NoAroTOBKY CTaTbit, MPOYAM 1 0400pUIM drHAMb-
Hyl0 Bepcuio nepen NybnnKaLmen).

Author’s contribution. Thereby, all authors made
a substantial contribution to the conception of the work,
drafting and revising the work, final approval of the version
to be published and agree to be accountable for all aspects
of the work.

UcTounuk dpuHaHcupoBaHus. He yKasaH.

Funding source. Not specified.

KoHnunKT nHTepecoB. ABTOpLI AEKIApUpYIOT QTCYTCTBUE
SIBHbIX 11 NOTEHUMANbHBIX KOHDSIMKTOB MHTEPECOB, CBA3aHHbIX
C NybnmMKaupen HaCTOALLIEN CTaTby.

Competing interests. The authors declare that they have
no competing interests.

7. Hunter JM, Salisbury RE. Flexor-tendon reconstruction
in severely damaged hands: a two-stage procedure using a silicone-
dacron reinforced gliding prosthesis prior to tendon grafting //
J Bone Joint Surg Am. 1971. Vol. 53, N 5. P. 829-858.

8. Amadio P.C. James M. Hunter, MD, April 5, 1924-January 29 //
The Journal of Hand Surgery. 2013. Vol. 38, N 9. P. 1860-1862.
doi: 10.1016/.jhsa.2013.06.018

9. Baru JS., Bloom D.A, Muraszko K., Koop C.E. John
Holter's shunt // J Am Coll Surg. 2001. Vol. 192, N 1. P. 79-85.
doi: 10.1016/s1072-7515(00)00743-2

10. Parks A. The «Lumbrical Plus» Finger // J Bone Joint Surg Br.
1971.Vol. 53, N 2. P. 236-239.

11. Hunter JM. Staged flexor tendon reconstruction //
J Hand Surg Am. 1983. Vol. 8, N 5 (Pt. 2). P. 789-793.
doi: 10.1016/50363-5023(83)80274-3

12. Versaci A.D. Secondary tendon grafting for isolated flexor digitorum
profundus injury // Plast Reconstr Surg 1970. Vol. 46, N 1. P. 57-60.

419


https://doi.org/10.1016/j.jhsa.2013.06.018

420

REVIEW

13. Honner R. The late management of the isolated lesion
of the flexor digitorum profundus tendon // Hand. 1975. Vol. 7, N 2.
P. 171-174. doi: 10.1016/0072-968x(75)90015-7

14. Sullivan D.J. Disappointing outcomes in staged flexor tendon
grafting for isolated profundus loss // J Hand Surg Br. 1986. Vol. 11,
N 2. P. 231-233. doi: 10.1016/0266-7681(86)90267-6

15. Al-Qattan M.M. Two-staged extensor tendon reconstruction
for zone 6 extensor tendon loss of the fingers: indications, technique
and results // J Hand Surg Eur Vol. 2015. Vol. 40, N 3. P. 276-280.
doi: 10.1177/1753193413517626

16. Paneva-Holevich E. Two-stage reconstruction of the
flexor tendons // Int Orthop. 1982. Vol. 6, N 2. P. 133-138.
doi: 10.1007/BF00268657

17. Kessler F.B. Use of a pedicled tendon transfer with
a silicone rod in complicated secondary fl exor tendon
repairs // Plast Reconstr Surg. 1972. Vol. 49, N 4. P. 439-443.
doi: 10.1097/00006534-197204000-00014

18. Anekcanppos A.B., PeibyeHok B.B., JlbBos H.B., u ap. [iByxatan-
Has TEH,ONMACTMKA CYXOXKUIWIA CribaTenei NasbLEB KUCTU Y AeTeN
C 3aCTapesibiM1 MOBPeXeHVAMK B 30He HMOPO3HOCMHOBMANBHBIX
KaHanos // BectHuk PIMY. 2016. N2 5. C. 29-33.

19. Abdul-Kader M.H., Amin M.A. Two-stage reconstruction for
flexor tendon injuries in zone Il using a silicone rod and pedicled
sublimis tendon graft // Indian J Plast Surg. 2010. Vol. 43, N 1.
P. 14-20. doi: 10.4103/0970-0358.63944

20. Merle M., Wilson S.W. Some technical tips to improve two stages
flexor tendon grafting // European Journal of Orthopaedic Surgery &
Traumatology. 2006. N 6. P. 386—392.

21. Sano K, Kimura K, Hashimoto T, Ozeki S. Two-stage tendon
sheath reconstruction using sublimis tendon and silicone
Penrose drain after severe purulent flexor tenosynovitis:
a case report // Hand (NY). 2013. Vol. 8, N 3. P. 343-347.
doi: 10.1007/s11552-013-9507-8

22. Sadek AF., Hweidi AS., Ahmed M.A. Outcomes of staged
reconstruction of Zone 2 flexor tendon injuries in recent wide-awake
surgical settings and an earlier case series // J Hand Surg Eur Vol.
2022. Vol. 47, N 2. P. 206-211. doi:10.1177/17531934211053267
23. Ersoy B. An unsuitable alternative to silicone rod in two-stage
flexor tendon reconstruction // J Hand Surg Eur Vol. 2011. Vol. 36,
N 9. P. 816-817. doi: 10.1177/1753193411419441

24. CrpadyH C.C., KypunHon WH., Besyrnbin AA., v ap. Xupyprvs
CyXOXmAMiA nanbLies kuctv. Knes: Makpoc, 2012.

25. Hallock G.G. The Mitek Mini Gl anchor introduced for tendon
reinsertion in the hand // Ann Plast Surg. 1994. Vol. 33, N 2.
P. 211-213. doi: 10.1097/00000637-199408000-00016

26. Kapickis M. New «loop» suture for FDP zone | injuries //
Tech Hand Up Extrem Surg. 2009. Vol. 13, N 3. P. 141-144.
doi: 10.1097/BTH.0b013e3181abc9c

27. Barthel P., Mansat P. Single-Stage Free Tendon Grafting
for Flexor Tendon Injury in Fingers. In: Amadio P.C., Guimberteau J.C,,
Chang J., editors. Tendon surgery of the hand. 1st ed. Philadelphia:
Saunders Elsevier, 2012. P. 266-273.

28. Borkoea AM. Xupyprus kuctw. T. 1.
CpenHe-YparnbscKoe KHKHOe u3aatenscTao, 1991.
29. Rivlin M, Eberlin KR, Kachooei AR, et al. Side-to-Side
Versus Pulvertaft Extensor Tenorrhaphy-A Biomechanical

ExatepuHbypr:

Vol. 29 (4) 2022

DAl https://doiorg/1017816/VT0112048

NN. Priorov Journal of Traumatology and Orthopedics

Study // J Hand Surg Am. 2016. Vol. 41, N 11. P. €393-e397.
doi: 10.1016/j.jhsa.2016.07.106

30. Seiler J.G. lll. Flexor Tendon Injury. In: Wolfe S.W., Pederson
W.C., Kozin S.H., Cohen M.S., editors. Operative Hand Surgery. 8th ed.
Philadelphia: Saunders Elsevier, 2022. P. 212-259.

31. Anderson M.S., Wongworawat M.D. Flexor tendon
reconstruction. In: Weiss A.-P.C., editor. The American Society
for Surgery of the Hand Textbook of Hand and Upper Extremity
Surgery. 2nd ed. ASSH, 2019. P. 770-792.

32. Taras J.S., Hankins S.M., Mastella D.J. Staged flexor tendon
and pulley reconstruction. In: Strickland JW., Graham T., editors.
The Hand. 2nd ed. Lippincott Williams & Wilkins; Saunders Elsevier,
2005. P. 287-298.

33. LaSalle W.B,, Strickland JW. An evaluation of the two-stage
flexor tendon reconstruction technique // J Hand Surg Am. 1983.
Vol. 8, N 3. P. 263-267. doi: 10.1016/s0363-5023(83)80155-5

34. Chuinard R.G., Dabezies E.J., Mathews R.E. Two-stage
superficialis tendon reconstruction in severely damaged
fingers // J Hand Surg Am. 1980. Vol. 5, N 2. P. 135-143.
doi: 10.1016/50363-5023(80)80144-4

35. Wurtz L.D., Hanington K.R. A second-stage flexor tendon
reconstruction after 18 years // J Hand Surg Am. 1991. Vol. 16, N 4.
P.711-713. doi: 10.1016/0363-5023(91)90199-1

36. Tomson C.J., Lalonde D.H., Dencer KA., Feiht AJ. A Critical
Look at the Evidence for and against Elective Epinephrine use
in the finger // Plast Reconstr Surg. 2007. Vol. 119, N 1. P. 260-266.
doi: 10.1097/01.prs.0000237039.71227.11

37. Lalonde D.H., editor. Wide awake hand surgery. CRC Press, 2016.
38. Kadhum M., Georgiou A, Kanapathy M. et al. Operative
Outcomes for Wide Awake Local Anaesthesia versus Regional and
General Anaesthesia for Flexor Tendon repair // Hand Surg Rehabil.
2022. Vol. 41, N 1. P. 125-130. doi: 10.1016/j.hansur.2021.10.312
39. Sade I, Inanir M., Sen S, et al. Rehabilitation outcomes
in patients with early and two-stage reconstruction of flexor tendon
injuries // J Phys Ther Sci. 2016. Vol. 28, N 8. P. 2214-2219.
doi: 10.1589/jpts.28.2214

40. Tang J.B. Rehabilitation after flexor tendon repair and others:
a safe and efficient protocol // J Hand Surg Eur Vol. 2021. Vol. 46,
N 8. P. 813-817. doi: 10.1177/17531934211037112

41. Al-Qattan MM. Flexor tendon injuries in the child // J Hand Surg
Eur Vol. 2014;. Vol. 9, N 1. P. 46-53. doi: 10.1177/1753193413498207
42. Fitoussi F., Mazda K., Frajman J.-M,, et al. Repair of the flexor
pollicis longus tendon in children // J Bone Joint Surg. 2000. Vol. 82,
N 8. P. 1177-1180. doi: 10.1302/0301-620x.82b8.10820

43. Piper S.L., Wheeler L.C, Mills JK, et al. Outcomes After
Primary Repair and Staged Reconstruction of Zone | and Il Flexor
Tendon Injuries in Children // J Pediatr Orthop. 2019. Vol. 39, N 5.
P. 263-267. doi: 10.1097/BP0.0000000000000912

44, Courvoisier A., Pradel P., Dautel G. Surgical outcome of one-stage
and two-stage flexor tendon grafting in children // J Pediatr Orthop.
2009. Vol. 29, N 7. P. 792-796. doi: 10.1097/BP0.0b013e3181b76a16
45. 3onotoB A.C., Mbekn [.A. [ByxaTanHas MaacTuKa CyXoxw-
nms rnyboKoro crubatens V nmanbUa KWUCTM y pebeHKa paHHero
Bo3pacta // OpToneams, TpaBMaTtonorus M BOCCTaHOBUTENb-
Has xupyprus getckoro sospacta. 2022. T. 10, N 2. C. 191-196.
doi: 10.17816/PTORS 106167



https://doi.org/10.17816/PTORS106167

0B30P

REFERENCES

1. Jong LP, Nguyn JT, Sonnema AM, et al. The incidence
of acute traumatic tendon injuries in the hand and wrist: a 10-year
population-based study. Clin Orthop Surg. 2014;6(2):196-202.
doi: 10.4055/cios.2014.6.2.196

2. Neutosvaara Y, Lindfors NC, Palmu S, et al. Flexor tendon
injuries in pediatric patients. J Hand Surg. 2007;32(10):1549-1557.
doi: 10.1016/}.jhsa.2007.08.006

3. Tang JB. Flexor Tendon Injuries. Clin Plastic Surg.
2019;46(3):295-306. doi: 10.1016/j.cps.2019.02.003

4. Moore T, Anderson B, Seiler JG 3rd. Flexor tendon
reconstruction. J Hand Surg Am. 2010;35(6):1025-1030.
doi: 10.1016/}.jhsa.2010.03.042

5. Klyukvin IYu, Miguleva [Yu, Okhotskii VP. Travmy kisti. Moscow:
GEOTAR-Media; 2009. P. 29-77. (In Russ).
6. Hunter JM. Artificial tendons.
and application. Am J  Surg.
doi: 10.1016/s0002-9610(65)80081-2

7. Hunter JM, Salisbury RE. Flexor-tendon reconstruction in
severely damaged hands: a two-stage procedure using a silicone-
dacron reinforced gliding prosthesis prior to tendon grafting. J Bone
Joint Surg Am. 1971;53(5):829-858.

8. Amadio PC. James M. Hunter, MD, April 5, 1924—January
29. The Journal of Hand Surgery. 2013;38(9):1860-1862.
doi: 10.1016/}.jhsa.2013.06.018

9. Baru JS, Bloom DA, Muraszko K, Koop CE. John
Holter's shunt. J Am Coll Surg. 2001;192(1):79-85.
doi: 10.1016/s1072-7515(00)00743-2

10. Parks A. The «Lumbrical Plus» Finger. J Bone Joint Surg Br.
1971;53(2):236-239.

11. Hunter JM. Staged flexor tendon reconstruction. J Hand Surg Am.
1983;8(5 Pt 2):789-793. doi: 10.1016/s0363-5023(83)80274-3

12. Versaci AD. Secondary tendon grafting for isolated flexor
digitorum profundus injury. Plast Reconstr Surg. 1970;46(1):57-60.
13. Honner R. The late management of the isolated lesion
of the flexor digitorum profundus tendon. Hand. 1975;7(2):171-174.
doi: 10.1016/0072-968x(75)90015-7

14. Sullivan DJ. Disappointing outcomes in staged flexor
tendon grafting for isolated profundus loss. J Hand Surg Br.
1986;11(2):231-233. doi: 10.1016/0266-7681(86)90267-6

15. Al-Qattan MM. Two-staged extensor tendon reconstruction
for zone 6 extensor tendon loss of the fingers: indications,
technique and results. J Hand Surg Eur Vol 2015;40(3):276-280.
doi: 10.1177/1753193413517626

16. Paneva-Holevich E. Two-stage reconstruction of the flexor
tendons. Int Orthop. 1982;6(2):133—138. doi: 10.1007/BF00268657
17. Kessler FB. Use of a pedicled tendon transfer with
a silicone rod in complicated secondary fl exor tendon
repairs.  Plast  Reconstr  Surg.  1972;49(4):439-443.
doi: 10.1097/00006534-197204000-00014

18. Aleksandrov AV, Rybchenok VV, Lvov NV, et al. Two-stage repair
of finger flexor tendons in children with chronic tendon ruptures
in fibro-synovial channels. Bulletin of RSMU. 2016;5:29-33. (In Russ).
19. Abdul-Kader MH, Amin MA. Two-stage reconstruction for
flexor tendon injuries in zone Il using a silicone rod and pedicled

Early development
1965;109:325-338.

T.29 N4, 2022

DAl https://doiorg/1017816/VT0112048

BecTHwK TpaBmaTonorum 1 opToneami uM. HH. Mproposa

sublimis tendon graft. Indian J Plast Surg. 2010;43(1):14-20.
doi: 10.4103/0970-0358.63944

20. Merle M, Wilson SW. Some technical tips to improve two stages
flexor tendon grafting. European Journal of Orthopaedic Surgery &
Traumatology. 2006;6:386—392.

21. Sano K, Kimura K, Hashimoto T, Ozeki S. Two-stage tendon
sheath reconstruction using sublimis tendon and silicone Penrose
drain after severe purulent flexor tenosynovitis: a case report.
Hand (NY). 2013;8(3):343-347. doi: 10.1007/s11552-013-9507-8

22. Sadek AF, Hweidi AS, Ahmed MA. Outcomes of staged
reconstruction of Zone 2 flexor tendon injuries in recent wide-awake
surgical settings and an earlier case series. J Hand Surg Eur Vol
2022;47(2):206-211. doi:10.1177/17531934211053267

23. Ersoy B. An unsuitable alternative to silicone rod in two-stage
flexor tendon reconstruction. J Hand Surg Eur Vol 2011;36(9):816—
817. doi: 10.1177/1753193411419441

24, Strafun SS, Kurinnoi IN, Bezuglyi AA, et al. Khirurgiya sukhozhilii
pal'tsev kisti. Kyiv: Makros; 2012. (In Russ).

25. Hallock GG. The Mitek Mini Gl anchor introduced for tendon
reinsertion in the hand. Ann Plast Surg. 1994;33(2):211-213.
doi: 10.1097/00000637-199408000-00016

26. Kapickis M. New «loop» suture for FDP zone | injuries. Tech Hand Up
Extrem Surg. 2009;13(3):141-144. doi: 10.1097/BTH.0b013e3181abc9c
27. Barthel P, Mansat P. Single-Stage Free Tendon Grafting for
Flexor Tendon Injury in Fingers. In: Amadio PC, Guimberteau JC,
Chang J, editors. Tendon surgery of the hand. 1st ed. Philadelphia:
Saunders Elsevier; 2012. P. 266-273.

28. Volkova AM. Khirurgiya kisti. Vol. 1. Ekaterinburg: Sredne-
Ural'skoe knizhnoe izdatel'stvo; 1991. (In Russ).

29. Rivlin M, Eberlin KR, Kachooei AR, et al. Side-to-Side Versus
Pulvertaft Extensor Tenorrhaphy-A Biomechanical Study. J Hand
Surg Am. 2016;41(11):e393-e397. doi: 10.1016/j.jhsa.2016.07.106
30. Seiler JG lll. Flexor Tendon Injury. In: Wolfe SW, Pederson
WC, Kozin SH, Cohen MS, editors. Operative Hand Surgery. 8th ed.
Philadelphia: Saunders Elsevier; 2022. P. 212-259.

31. Anderson MS, Wongworawat MD. Flexor tendon reconstruction.
In: Weiss A-PC, editor. The American Society for Surgery of the Hand
Textbook of Hand and Upper Extremity Surgery. 2nd ed. ASSH; 2019.
P. 770-792.

32. Taras JS, Hankins SM, Mastella DJ. Staged flexor tendon and
pulley reconstruction. In: Strickland JW, Graham T, editors. The Hand.
2nd ed. Lippincott Williams & Wilkins; Saunders Elsevier; 2005.
P. 287-298.

33. LaSalle WB, Strickland JW. An evaluation of the two-
stage flexor tendon reconstruction technique. J Hand Surg Am.
1983;8(3):263-267. doi: 10.1016/s0363-5023(83)80155-5

34. Chuinard RG, Dabezies EJ, Mathews RE. Two-stage superficialis
tendon reconstruction in severely damaged fingers. J Hand Surg Am.
1980;5(2):135-143. doi: 10.1016/50363-5023(80)80144-4

35. Wurtz LD, Hanington KR. A second-stage flexor tendon
reconstruction after 18 years. J Hand Surg Am. 1991;16(4):711-713.
doi: 10.1016/0363-5023(91)90199-

36. Tomson CJ, Lalonde DH, Dencer KA, Feiht AJ. A Critical
Look at the Evidence for and against Elective Epinephrine

421


https://doi.org/10.1016/j.jhsa.2013.06.018

422

REVIEW

use in the finger. Plast Reconstr Surg. 2007;119(1):260-266.
doi: 10.1097/01.prs.0000237039.71227.11

37. Lalonde DH, editor. Wide awake hand surgery. CRC Press; 2016.
38. Kadhum M, Georgiou A, Kanapathy M, et al. Operative
Outcomes for Wide Awake Local Anaesthesia versus Regional and
General Anaesthesia for Flexor Tendon repair. Hand Surg Rehabil.
2022;41(1):125-130. doi: 10.1016/j.hansur.2021.10.312

39. Sade |, Inanir M, Sen S, et al. Rehabilitation outcomes in patients
with early and two-stage reconstruction of flexor tendon injuries.
J Phys Ther Sci. 2016;28(8):2214-2219. doi: 10.1589/jpts.28.2214
40. Tang JB. Rehabilitation after flexor tendon repair and others:
a safe and efficient protocol. J Hand Surg Eur Vol. 2021;46(8):813—-
817. doi: 10.1177/17531934211037112

41. Al-Qattan MM. Flexor tendon injuries in the child. J Hand Surg
Eur Vol. 2014;39(1):46-53. doi: 10.1177/1753193413498207

Ob ABTOPAX

* 3onotoB AnekcaHap Cepreesuy, f.M.H., npodeccop,
Bpay TpaBMatosior-opTones;

anpec: Paccus, 690920, BnagmsocTok, 0. Pycckui, noc. Askc, a. 10;
ORCID: https://orcid.org/0000-0002-0045-9319;
eLibrary SPIN: 3925-9025;

e-mail: dalexpk@gmail.com

[bsukoBa l0nusa CepreeBHa, K.M.H.,

Bpay TpaBMaToJI0r-opTones;

ORCID: https://orcid.org/0009-0009-7107-3614;

e-mail: diachkova.iua@dvfu.ru

CupopeHko Unbs CepreeBuu,

Bpay TpaBMaTosI0r-0pTones;

ORCID: https://orcid.org/0009-0001-4910-4391;
e-mail: sidorenko.is@dvfu.ru

Mé6eku [Ikowya ApueMo, acnmnpaHT;

ORCID: https://orcid.org/0000-0002-1240-9247;
e-mail: jmbeki@mail.ru

* ABTOp, 0TBETCTBEHHBIN 3a nepenucky / Corresponding author

Vol. 29 (4) 2022

DAl https://doiorg/1017816/VT0112048

NN. Priorov Journal of Traumatology and Orthopedics

42. Fitoussi F, Mazda K, Frajman J-M, et al. Repair of the
flexor pollicis longus tendon in children. J Bone Joint Surg.
2000;82(8):1177-1180. doi: 10.1302/0301-620x.82b8.10820

43. Piper SL, Wheeler LC, Mills JK, et al. Outcomes After Primary
Repair and Staged Reconstruction of Zone | and Il Flexor Tendon
Injuries in Children. J Pediatr Orthop. 2019;39(5):263-267.
doi: 10.1097/BP0.0000000000000912

44, Courvoisier A, Pradel P, Dautel G. Surgical outcome of one-stage
and two-stage flexor tendon grafting in children. J Pedliatr Orthop.
2009;29(7):792-796. doi: 10.1097/BP0.0b013e3181b76a16

45. Zolotov AS, Mbeki JA. Two-stage tendoplasty of the flexor
digitorum profundus in a small child. Pediatric Traumatology,
Orthopaedics and Reconstructive Surgery. 2022;10(2):191-196.
(In Russ). doi: 10.17816/PTORS106167

AUTHORS INFO

* Aleksandr S. Zolotov, MD, Dr. Sci. (Med.), Professor,
traumatologist-orthopedist;

address: 10 Vil. Ajax, Russian Island, 690920, Vladivostok, Russia;
ORCID: https://orcid.org/0000-0002-0045-9319;

eLibrary SPIN: 3925-9025;

e-mail: dalexpk@gmail.com

Julia A. Dyachkova, MD, Cand. Sci. (Med.),
traumatologist-orthopedist;

ORCID: https://orcid.org/0009-0009-7107-3614;
e-mail: diachkova.iua@dvfu.ru

Ilya S. Sidorenko,

traumatologist-orthopedist;

ORCID: https://orcid.org/0009-0001-4910-4391;
e-mail: sidorenko.is@dvfu.ru

Joshua A. Mbeki, graduate student;

ORCID: https://orcid.org/0000-0002-1240-9247,
e-mail: jmbeki@mail.ru



https://doi.org/10.17816/PTORS106167
https://orcid.org/0000-0002-0045-9319
mailto:dalexpk@gmail.com
https://orcid.org/0009-0009-7107-3614
mailto:diachkova.iua@dvfu.ru
https://orcid.org/0009-0001-4910-4391
mailto:sidorenko.is@dvfu.ru
https://orcid.org/0000-0002-1240-9247
https://orcid.org/0000-0002-0045-9319
mailto:dalexpk@gmail.com
https://orcid.org/0009-0009-7107-3614
mailto:diachkova.iua@dvfu.ru
https://orcid.org/0009-0001-4910-4391
mailto:sidorenko.is@dvfu.ru
https://orcid.org/0000-0002-1240-9247
mailto:jmbeki@mail.ru

KPATKE COOBLLEHA T 29 N4, 2022 BecTHuK TpaBmatonoriv v opToneaui uM. HH. Mproposa -
4

DOI: https://doi.org/10.17816/vt0217672

OTyéT o pabote XlIl Bcepoccuitckoro crespa
TpaBMaToJI0roB-opTone 0B
(1-3 pekabps 2022 roga, MockBa)

C.M. Muponos', A.A. OukypeHko', B.A. Mepmunos', A.N. Tpodumosa?

" HMULL, tpasmatonorum u optoneamn uM. H.H. Mpuoposa, Mocksa, Poccuiickas Oenepaums;
2000 «Yenosek u ero 3aoposbe», CankT-MeTepbypr, Poccuitckas ®epepaums

AHHOTALUMA

C 1 no 3 pexabps 2022 ropa B Mockse coctosnca XIl Bcepoccuiickuin cbesg TpaBMatonoros-optoneoB. OCHOBHOIA LieSbio
Cbespna crano paccMOTpeHUe pyKOBOAMUTENSMU U BEAYLLMMI CMeLManmcTaMm, HayyHbIMU COTPYLHUKAMM W NPAKTUKYIOLLMMU
TPaBMaToJI0raMuU-0pToneAaM1 UHHOBALMOHHbIX MOAXOL0B K AMArHOCTUKE U NIEYEHUI0 NOBPEXAEHUIA 1 3aD0NeBaHNN KOCTHO-
MbILLEYHOW CUCTEMBI.
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ABSTRACT

The XII All-Russian Congress of Traumatology and Orthopedics took place in Moscow on December 1-3, 2022. The main
goal of the Congress was to review innovative approaches in the diagnosis and treatment of musculoskeletal system injuries
and diseases by leading specialists, scientific researchers and practicing orthopedic traumatologists and orthopedists.
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KPATKIE COOBLLEHNA

B nepwop c 1 no 3 pgekabps 2022 ropa B Mockse coc-
Tosnca Xl Bcepoccuitckuit cbesp TpaBMaTosioroB-0pTone/ioB.
OcHoBHo# uenbio Cbe3pa cTano paccMOTpeHWe pyKOBOAW-
TENAMU U BeAyLWMMU CreuuanucTaMm, HaydHbIMU COTpya-
HWKaMW W MPaKTUKYIOLWMMI TPaBMaToloraMm-opTomneaamu
MHHOBALMOHHBIX NMOAXOAOB K AMArHOCTUKE U JIEYEHUKO Mo-
BpEeX/AEHWUN 1 3a60/1eBaHN KOCTHO-MbILLIEYHOW CUCTEMDI.

B 3noxy 6bicTporo pa3BuTMs MHGOPMALMOHHBLIX TEXHO-
NOTUA M KOMMNbIOTEpU3aLmK, rNyboKo BHEPEHHBIX B Auar-
HOCTMYECKMIA M NeyebHbI npouecc, BbicTpas apjantaums
K HOBbIM YCIIOBUSIM NpefCTaBnseTcs HeobX0AMMON He ToNb-
KO [ TpaBMaToJIoroB-0pTONe 0B, HO U ANS BCEX CMEXHbIX
creumanucToB. 340p0oBbe YeNIOBEKA, BOMPOCHI YyuLIEHUs
KayecTBa M CUCTEMbI OKa3aHUs MeMLMHCKON NOMOLUM, aK-
TyanbHble 33Ja4u MeULIMHCKONM HayKu, MPUMEHeHWe nepe-
LO0BbIX AOCTUXKEHUA W TEXHOMOTUIA, 0OMEH OMbITOM MeXay
YYEHBIMM, NPaKTUKYIOLLMMM Bpa4aMK W IKCepTaMm B 0bna-
CTU TPaBMaTo0rWM, OPTOMEANM U CMEIKHBIX OTPAcsen CTanm
npvopuTeTHbIMKM 3agavamu Cbespa.

OcHoBHbIMK opraHu3aTopamu Cbesaa BbICTYnuIM:

+  MwuHKCTepcTBO 3apaBooxpaHeHns (MuH3apas) Poccuii-

ckomn ®epepaunm (PO); MockBa;
» Accouwmauus TpaBMatonoroB-optonenos Poccum (ATOP);
Mockas;

+ OMBA Poccumn (MockBa);

+ OIBY «<HMWLL TO um. H.H. Npuroposa» MuHzppasa PO
(Mocksa);

« OIBY «HMWUL, petckoit TO um. I.N. TypHepa» MuHs-

apaea PO (Cankr-lletepbypr);

+ OIBY «HMUL TO um. P.P. BpepeHa» Mun3ppasa PO

(CankT-IeTepbypr);

« OIBY «HMWUL, TO uM. akap. IA. UnusapoBa» MuH-

3apasa PO (Kypran);

+ QOIBY «HHUUTO um. AJ1. LuebsaHa» MuHzgpasa PO

(HoBocubmpck);

+ Poccuitckas accoumnaums xvpypros-BepTebponoros;

« MOO «O6bwectBo Kuctesbix xupypros — Kucresas

rpynna» (pocnaenb);

« OrKBOY BINO «BMA umM. C.M. KupoBa» MuHucTepcTBa

060poHbl PO (CaHkT-INeTepbypr);

+ OIBY «IBKI uM. akap. H.H. bypaeHko» Munmuctepcta

060poHbl PO (Mocksa);

« OIBY «OHLPW um. I'A. Anbbpexta» MuHucTepcTBa

TpyAa PO (CankT-letepbypr);

« OIBY «®UT03I» MuHzgpasa PO (Hebokcapbl);

« OIBY «®UT03» MuHzgpasa PO (CMoneHck);

» OIBY «®UT03I» MuHzapasa PO (bapHayn);

» OrB0Y BO «MMMMY» Munsapasa P® (HuxkHuit Hosropop);

« TAY3 CO «LICBMI «YUTO um. B.[. YaknuHa» (Exate-

pUHOYpr);

« HWUWTOH ®re0Y BO «CrMY um. B.M. PasymoBcKoro»

Mwunsgpasa PO (Caparos);

« OIB0Y BO «CamI'MY» MunsppaBa PO (Camapa);

+ OIBY «MHUXT» Munsppasa PO (MpKyTck);

+ CI16000 «Yenosek v ero 3nopoBbex (CaHKT-TeTepbypr).
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HayuyHas nporpamma Cbesga oxBaTuna LUMPOKWIA CNEKTP
HanpaB/eHWN, aKTyanbHbIX AN Pa3BUTUSA OTEYECTBEHHOM
TpaBmaronorum u optonegun. Kaxabii us Tpéx axei Coesna
Obin NOCBALLEH Pa3fMYHBIM acrekTaM COBPEMEHHOM HayKu
W KITMHUYECKOMN NPaKTUKK.

Bcero B pamkax Cvespma coctosnock 6onee 70 3ace-
AaHuK, bbino npeactaeneHo bonee 650 yCTHBIX AOKNAAOB.
MoctepHas ceccus BKNouMna 95 noctepos. B pononHeHne
K OCHOBHOI Hay4HOM nporpamme 6binv npoBefeHbl CUMMO-
31yMbl, CMELMaNbHbIE JIEKLMM, MacTep-KITacchl 1 obyyaroLume
CEMMHapI.

Ocoboe Mecto B nporpamme Cbespa yaenwnu MneHap-
HOMY 3aCefaHui0, Ha KOTOPOM ObIM PaccMOTPEHbI CaMble
aKTyanbHble BOMPOCHI COBPEMEHHOW TPaBMaTonorum u op-
Tonegmu. Takxe bbina npoefeHa oyepenHas Il OTyéTHO-
nepeBblbopHas KoHdepeHumsa ATOP.

B pamkax Tpéx nHen pabotel Cbe3na ¢ foknafamu Bbl-
CTYNUAN OTEYECTBEHHbIE CMELMANUCTBl — MpeLcTaBUTENU
pa3nuuHbIX ropogos PO. Kpome Toro, B HayyHoii Nporpamme
Cbe3fa NpuHAIK yuactue u 3apybexHble Konmeru.

Cbe3a TpaBMaTo/I0roB-0pTONE0B ObiN aKKpeauTOBaH
KoopavHaLMOHHBIM COBETOM MO PasBUTUIO HEMpepbIBHO-
ro MeguMUMHCKOro M dapMaueBTUYeckoro obpa3oBaHus
MwuH3ppasa PO ¢ npucBoeHneM 18 obpasoBaTenbHbIX 6annos
(no 6 3a Kaxapl AeHb A1 CNELMannuCToB) C BbICLLIMM Npo-
(eccnoHanbHEIM 06pa3oBaHMeM W No 5 obpasoBaTenbHbIX
eaMHULL AN CNeLUanucToB Co CpeHUM NpodeccuoHanbHbIM
obpa3soBaHMeM — y4acTHUKOB CeCTpUHCKOW KOH(epeHLum.
[ins 3aumcnenms obpasoBaTenbHbIX eAMHWL, Bbin aKKpeau-
TOBaHbl CNeAylolMe Crieumanm3aumun Boicliero npodeccuo-
HasnbHoro obpasoBaHus (BI10): TpaBMatosorus U optoneaus,
LeTCKasa xvpyprus, nevebHas Qu3KynbTypa W CNopTUBHas
MeJWLMHA, HENPOXUPYPIUs, OHKONOIKSA, PEBMATONOrUA, CKO-
pas MeAuuMHCKas noMolb, dusmoTepanms, Quanyeckas
U peabunuTauMoHHas MeauUMHA, XMPYPrusi, OpraHM3aums
30paBo0OXpPaHeHNs 1 06LLeCTBEHHOE 3[,0POBbE.

B pabote XIl Bcepoccuitckoro cbesga TpaBMaTosioroB-
opTonenoB NpuHsanu yyactve 2617 yenosek u3 155 ropogos
U3 Bcex (eaepanbHbix okpyroB P®, a Takke u3 15 cTpaH
OnmxHero u panbHero 3apybexbs (Abxasus, ApMeHus,
benapyco, bpasunusa, Unous, Nopaanua, Utanus, Kasaxcran,
Kunp, Knprusus, Kutan, Tagskukuctan, Typums, Y3bekucTaH,
t0Has Adpuka). 3a 3 aHa paboTbl Chesaa bbino 3aduKeu-
poBaHO 6728 OHNaNH-MOLKOYEHUIA. YHUKaNbHBIX CrywiaTe-
neii OHNaWH-TpaHCNAUMn — 2240 yenoBek.

PacnpepeneHne OuYHbIX y4acTHUKOB Mo QefepanbHbIM
okpyram: [lanbHeBocTouHblii — 1%, MpuBomkckuit — 9%,
CeBepo-3anagHbin — 17%, CeBepo-KaBkasckunt — 4%,
Cubmpckuit — 6%, Ypanbckuit — 7%, LieHTpanbHblii — 49%,
HOxHbIA — 7%.

KauecTBeHHbIN cocTaB yyacTHUKoB Cbesfa 6bbin pasHo-
06pasHbIM. TaK, cneumanucTbl ieuebHo-NpodUNaKTUYECKNX
yuypexpaeHun  coctaBunu  52%, npodeccopcko-
npenofaBaTebCKUii COCTaB, PYKOBOAMTENN MeMULMHCKUX
yupexneHuin, otaeneHu, kadenp, uHctutyToB — 32%,
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CTYAEHTbI, OPAMHATOPbI aCMMpaHTbl, aAbIOHKTE — 14%, Me-
IVUMHCKMe npencTaButenn — 2%.

3HaumTeNbHylo YacTb ayautopum Cbesna npeacraBnisnm
creuyanucTbl No HanpaeneHWo TPaBMaTosIorUs U OpToneaus,
O[HAKO MeXAMCUMNIMHAPHBIA noaxod K GopMUPOBaHMI0
HayyHoM mporpamMMbl Cbesfa Mo3BOAMN TaKXe MpUBNEYb
Bpayen CneayloLmMx CMeXHbIX creunanusauuii: opraHusa-
LMA 3[paBOOXPAHEHNS U 00LLECTBEHHOE 3[0pOBbLE, XMPYpP-
rus, Helpoxupyprus, CEeCTPUHCKOe heno, NeuebHoe neno,
AeTcKas xupyprus, NeyebHas GU3KynbTypa M CNoOpTMBHaS
MeaMUMHa, NeAnaTpus, OHKONIOMUS, NNACTUYECKas XUpYprus,
Kapa1osorusi, Tepanus, peHTreHonorus, Gpuanyeckas u pea-
OMUNMTALMOHHAA MeaMLMHa, aHecTe3UoNor1sa-peaHMarono-
rus, HEBPOJIOrMA, NaToNIOrMYecKas aHaToOMMUS, PEBMaTONOr s,
ynpaBfieHne CECTPUHCKOW [eATeNbHOCTbI0, MeAMLMHCKas
brnodu3mMKa, cKopas MeAMLMHCKAasA MOMOLLb, KIMHUYECKas
dapmakonorus, dapmauus, feTckas oHKonorus, dapma-
Konorus, MeauuMHCKas Mukpobuonorus, oblas ruruena,
(apMaLieBTUYECKas TEXHOMOTWSA, hapMaLieBTUHECKAs XUMUS.
Bcero tpaBMatonoru-optonegbl coctaBunm 74%, cMexHble
cneumansHoctn — 17%, apyrve — 9%.

B 1-/ neHb Cbespa coctoanuck 27 CEKUMOHHBIX 3acepaa-
HuiA, 3 cumno3snyma, 1 cneumancHasa nekums u LlepeMoHus
TOPIKECTBEHHOTO OTKpbITUS Cbespna. Bo Bcex cekumsx npo-
unuTaHo okono 380 moKNafoB, KOTOpble ObINM MOCBSALLEHDI
ClefyHLMM HanpaBneHUsM:

+ CnopTtuBHas TpaBMaToONIOrMs U apTPOCKONMYECKas Xu-

pyprisi (5 CEKLMOHHbIX 3acefiaHuni).

+ 3HponpoTe3npoBaHKe (3 CEKLMOHHBIX 3aceaaHus).

 CoBpeMeHHas BHeLLHAA QUKcauus. YonvHeHue u pe-

KOHCTPYKLMA KOHEYHOCTEN (3 CEKLIMOHHBIX 3acefiaHus).
« JleyeHune ocTeonopo3a 1 MeTaboIMHeCKUX 0CTEONATHIA
(1 cekumMoHHoe 3aceaaHue).

+ [leTcKas TpaBMaTonorvs U optoneams (3 CeKUMOHHBIX

3acefiaHun).
+ OpdaHHble 3a6051eBaHWSA KOCTHO-MbILLEYHOW CUCTEMI
(1 ceKunoHHoe 3acenaHue).

+ Beptebponorua (5 ceKUMOHHBIX 3acefaHuii).

« JleyeHne noBpexaeHuin 1 3ab0neBaHUn KUCTK (3 ceK-
LIMOHHBIX 3acefaHus).

* MHMEKUMOHHbIEe 0CNIOXKHEHWUA B TPAaBMATONOMMM 1 Op-
TONeaMM (2 CEeKUMOHHbIX 3acefaHus).
B mononHeHue K CEKLMOHHbIM 3acefiaHusM MpoBeeHbl
CMMIO3MYMbI U crieuuanbHble NeKLmm:
 CartennutHbi cumnosuyM «CoBpeMeHHble acnekThl
M NoaXoAdbl NPW NIOKaNbHOM MHBLEKLMOHHOW Tepanuu
0CTeoapTpuTa» MNpu NOJAEPIKKE KOMNaHWM «3aMOoH
(Mapma».

 CumnosuyM «[epuonepaumoHHas aHeMUsA y 60MIbHBIX
opToneanyeckoro npodunsa. Bcerna nm HyxHa re-
MOTpaHchy3na?» npu NOLAEPKKe KommaHum «CSL
Vifor».

+ Cumno3suyM «HoBble TEXHONOTMM BHYTPEHHEN (UKCa-
LMK NpU NieYeHnn aeTeit ¢ opdaHHOi OPTONeANYHECKOH
natonoruemn».

Vol. 29 (4) 2022

00l https://doiorg/1017816/VT0217672

NN. Priorov Journal of Traumatology and Orthopedics

« CneumanbHas nekuus «Bcé nu TaK npocto B noabope
aHanbreTMYecKon Tepanuu MauMeHTaM C CYCTaBHbIM
00NeBLIM CHHAPOMOM?» NpU NOALEPHKE KOMMaHUU
«[lp. Pepou ‘¢ Jlabopatopucy.

+ CneumanbHas nexkums «Hpuonyeckue acneKTbl
B NPaKTUKe TpaBMarosiora-opToneAa» nNpu NoAepH-
Ke KoMnaHuu «3amMboH PapMan.

1 pekabps 2022 ropa coCTOANOCh TOPKECTBEHHOE OT-
KpbiTue XII Cbe3pma TpaBMmatonoros-optonenos Poccuu.
B paMKax LiepeMOHMM K yyacTHMKaM C MPUBETCTBEHHbI-
MU cnosamu obpatuncs Cepreir [aBnosuy MupoHoB —
npe3ugeHt ATOP, [naBHbIA BHeWTATHbIM Cneuuanuct
TpaBMatonor-optones Muusgpaea PO, MMpesuaeHt OIBY
«HMUL TO um. H.H. Mproposa» MuHspgpaBa PO, akape-
MuK PAH. C npmBeTCTBEHHBIM CNOBOM 0T MMeHW MuH3apaBa
P® v ot nMua Munuctpa 3ppaBooxpaHenns PO Muxauna
AnbbepToBuua MypallKo BbICTYNMA 3aMecTUTeNb AWpeK-
Topa [lenaptaMeHTa OpraHu3aumm MeLULMHCKOM MOMOLLU
U caHaTopHo-KypopTHoro gena [mutpuin Uropesuu baty-
puH. OT umenn CoBeTa Qepepaumn BbICTYNWA YeH KOMUTE-
1a CoBeta ®epepaumm no coumanbHoi nonuTuke Myxapbek
OnbeptoBuy bapaxoes, a oT uMeHn Poc3gpaBHagsopa —
3amecTutenb pykosoautens QenepansHom cnyxbbl no Hag-
30py B chepe 3apaBooxpaHeHus WpuHa OépopoBHa Cepé-
rmHa. Ocoboro BHMMaHWUA 3acnyKuno BWULEONPUBETCTBME
¢ MexayHapoaHOM KOCMWYeCKOM cTaHuuu. Poccuickue
KOCMOHaBThI OT BCeW Aywu nobnarogapuiun Bpayeid 3a ux
HeOoLeHVUMBIW TPy, NpeaHHOCTb CBOEMY Ay U NoXenanu
Cvespy ycnewwHoun pabortbl.

YyacTHUKM LlepeMoHMM TOPECTBEHHOMO OTKPLITUA OT-
METUIM BaXKHOCTb M 3HAYMMOCTb AAHHOTO MacluTabHoro
MepOnpUSATMS, CMOCODCTBYIOLLErO peanu3aumy BaXHeMLIMX
3afiay 34paBooxpaHeHust PO, BbICOKMIA ypoBEHb HayuHbIX
paboT, BKYEHHbIX B mporpaMMy Cbe3aa, 60mbLuyio posib
MHHOBALMOHHbIX TEXHONOMWIA B Pa3BUTUM TPaBMaTosIor 1 op-
TOMeAMMN KaK HayKu.

Bo 2-it peHb Cvespa 6bi10 NpoBeaeHo 17 CEKLMOHHBIX
1 1 nneHapHoe 3acefaHve, a Takke Il OTyéTHo-nepeBbibopHas
KoHdepeHuua ATOP, 1 cumnosuyM n 2 MacTep-Knacca. Beero
BO 2-i AeHb npo3sy4yano bonee 150 goknapos no cnepyko-
LLIMM HanpaBneHnsaM:

+ o JleyeHne MHOXECTBEHHOW M COYETaHHOW TPaBMbl

(1 ceKumoHHoe 3acefaHue).

+ « JleueHue nospexpenuii Tasa (1 ceKuMoHHoe 3ace-
LaHve).

+ o JleyeHue nepenoMoB BepxHen KoHeyHocTn (1 cek-
LIMOHHOE 3acefiaHue).

+ « CoBpeMeHHble MPUHLMMBI U TEXHOOMUM NeYeHuUs
PaHEHbIX C MOBPEXKLEHWUAMMW OMOPHO-ABUraTENIbHOM
cUCTEMBI (2 CEKLMOHHBIX 3acefiaHusi).

+ « JleyeHne ocTeoxoHAponaTuM TapaHHoW KocTu. Ectb
NN edWHbIA MOAX0A K BbIDOpY TaKTUKM neyeHus?
(1 ceKumoHHoe 3acefaHue).

o AKTyanbHble BOMPOCHI XUPYpPrM CTOMbI U FONEHO-
cTonHoro cycTaBa (1 ceKUMoHHoe 3acefjaHue).




KPATKIE COOBLLEHNA

- Optobuonorus. TexHonorum penapaTBHOU MeSULMHbI
B TPaBMaTosioriM 1 opToneaun (2 CEeKLUMOHHBIX 3ace-
AaHuA).

+ CoBpeMeHHble NPUHUMMbI AMArHOCTUKKM U JeYeHns
OnyXoJien KocTel (3 CeKUMOHHbIX 3acefaHus).

+ AAOMTUBHbIE TEXHOMOTMM B TPAaBMAToNIOrW U opTOmNe-
ovm (1 ceKumoHHoe 3acefaHue).

 Peabunutaums n KoHcepBaTUBHblE METOAbI JIEHEHUS
ONOpHO-ABUraTenbHoOro annaparta (1 ceKuMoHHoe 3a-
cefiaHue).

« OpraHusaumus TpaBMaTosioro-opToneAnYecKon noMo-
wm B PO (1 cekunoHHoe 3acefaHue).

+ Ponb 1 QyHKUMM HauMOHaNbHOro MeAMLMHCKOIO MC-
cnepoBatensckoro ueHtpa (HMUL) (1 cekumoHHoe
3acefaHue).

« Bonpocbl NofroToBKM KaapoB B TpaBMaToaoruu M op-
Toneamm (1 CeKUMOHHOE 3acefaHue).

B mononHeHMe K CEKUMOHHBIM 3acefaHusM NpoBefeHbl

CMMMO3WYM U MacTep-Kiacchl:

« CuMnosuyM «MexamcumnnvHapHbli Moaxon, B seve-
HWM OCTeoapTpuTa: AWarnor TpaBMarosiora U peBMaro-
Jioray».

» Mactep-knacc «[loKkasaHus ¥ TeXHMKa BHELLHEro ocTe-
OCMHTE3a C MCMOJIb30BaHUEM KOMMIEKTA CTEPXHKHEBOrO
BoeHHo-nonesoro (KCBM)»;

 Macrep-knacc «[lokasaHus 1 TeXHMKa IeYeHns paH ¢
MPUMEHEHWEM OTPULATENTBHOMO [ABJIEHUSAY.

Takxke B0 2-1 aeHb Cbespa cocTosnoch NaeHapHoe 3a-

ceflaHue, B paMKax KOTOpOro BbICTYMMUIIH:

« Cepren NaBnosny MupoHoB ¢ goknagoM «CocTosHue
¥ NEpPCMeKTMBLI Pa3BUTMS OTEYECTBEHHOW TpaBMaTo-
1IOTMM W OpTONEaNMNY;

- Brnagummnp Bacunbesuuy XoMuHel ¢ foknagoM «KoH-
Lenuus JleYeHns paHeHbIX B KOHEYHOCTU B YCIOBUSAX
rMOpUAHON BOWHBIY;

 Hukonai AnekcaHgposuy KoHoBanos ¢ AoKfiafoM
«Poccuiickan Accoumaums xmpyproe-BepTebposioros».

Mocne nneHapHoro 3acefaHus bbina npoBefeHa oue-

penHasa Il OTyéTHo-nepeBbibopHas KoHdepeHuus ATOP.
B paMKax KoHdepeHUMM NpeaCcTaBeH OTYET 0 JEATENBHOCTM
Accoumaumm 3a nocnegHue 4 roga, OTHET PEBU3MOHHOM KO-
MUCCUM, 03BYYeHbI NPESIOXKEHNS MO YNYYLLEHWIO U ONTUMHU-
3auum pabotbl Accoumaumu, u3bpaHsl HoBbil lpefncenarens
MCMOJIKOMA M 2 YfeHa PeBU3MOHHOM KoMmccuu. BoickasaHo
MHeHue 0 HeobxoanmocTy yBennyeHun Bknafa ATOP B Takue
3aflauu, KaK pa3paboTKa KIMHUYECKWX PEKOMEHL AL, Yny4-
LUEHME KayecTBa 00pa30BaHNs U NpodeccuoHanbHoM noaro-
TOBKM TPaBMaTo/10r0B-0pTONEL0B, NPOBEAEHNE KaaBepPHbIX
1 0ByyaloLLMX KyPCOB AN MOJOALIX CMELMAanMCTOB, a TaKxe
B BOMpockl UMNopTo3amelleHns. Kpome Toro, Heobxoanmo
yoenutb ocoboe BHUMaHWe NpoBeAeHW0 npodeccuoHanb-
Hbix dopymoB nop arugoit ATOP (BPUKC-tpaBMa, BPUKC-
opto, BPUKC-aptpo u BPUKC-cnaiiH) n KoHdepeHuui
C [pYXeCTBEHHbIMW CTpaHaMu; co3pdatb nof armgon ATOP
KOHCYNbTaTUBHbIA LiEHTP AN OTEYECTBEHHbIX KOMMaHWIA
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No MMMOPTO3aMeLLEHNI0 U NMPOJBUMKEHUIO OTEYECTBEHHBIX
MeAMLMHCKUX U3Lenui, 060pya0BaHus; pacLUMpUTb reorpa-
¢uio pervoHanbHbix otheneHnin ATOP, B ToM uncne B [lo-
HewKo# 1 JlyraHckoit HapogHon Pecnybnuke.

B 3-i1 peHb paboTbl Cbespa cocTosnmch 18 CEKUMOHHBIX
3acefiaHnit n LepeMoHusa 3akpbitus Cbespa. Beero B 3-i
OeHb npo3syyano 150 [oKNafoB B paMKax criefytoLmx Me-
pONpUATUIA:

« JleyeHne NepesioMOB HUMXHEH KOHEYHOCTM.

« JleyeHne NepenoMoB KOCTEN U MAMKWX TKAaHEN HUMKHEN

KOHEYHOCTU.

+ CoBpeMeHHble acneKTbl 3K30MpOTE3MNPOBAHNS.

+ BRICS+ (BPUKC+) SPINE SESSION.

» CemunHap AO SPINE — A0 TRAUMA «Mynbtuaucumnnu-

HapHbIA NOAXOL K MaLMEHTaM C NOAMTPaBMON».

+ KoHdepeHums mMonoabix y4eHbIX (6 CEKLMOHHBIX 3a-

cefaHun).

« CecTpuHcKas KoHpepeHums.

B pamkax cekumn BPUKC+ Bepywme yyéHble u3 bpa-
3vunmm, Poccum, WHamm, Kutaickoit HapogHoi Pecnybnmku,
t0xHo-AdpuKaHcKon Pecnybnukn u Typumm obecyamunm ak-
TyanbHble BOMPOCHI, HOBEWLLME pa3paboTKM U NePCreKTMBLI
XMpYprum no3sBoHouHMKa. B pamkax cekuumn BPUKC+ bbinm
[eTanbHo 06CYKAEHbI OpraHu3auus NOMOLLM CUHANBHBIM
BonbHbIM, TpaBMa NO3BOHOYHWKA, LereHepaTMBHbIE Mopaxe-
HWS NO3BOHOYHWKA, fLedopMaLMmn NO3BOHOYHWKA, CMOHAWM-
Tbl M MHDEKLMOHHBIE NMOPaXeHUs NO3BOHOYHVMKA. Ha 3acena-
HWSAX NpeacTaBunv 37 LOKNAL0B B 04HOM M OHNaiH dopMare.
06cyxpaeHne [oKNaAoB bbino opraHM3oBaHO B rMbpUAHOM
(opMarte: 04HO, OHNAWH U NPU NOMOLLY YaTa TPaHCAALMM.

B 3-1 peHb pabotbl Cbe3na 6 cekumi bbinm NocBALLEHbI
pe3ynbTaTaM HayyHoW AeATeNbHOCTY MONoAbIX Y4EHbIX. KoH-
(epeHUMs npefocTaBuia BO3MOXHOCTb YYaCTHUKaM MNpo-
JEMOHCTPUPOBaThL pesynbTathl UX paboTbl, 06CyauTL onpe-
OENEHHbIE KIIMHUYECKME Ciyyau C MoJepaTopamu, a Takke
CTMMYNMPOBaTh Hay4YHO-MCCNEA0BATENbCKY AeATeNbHOCTb
Cpeau CTyAEeHTOB, acnupaHTOB WM OpAMHATOpOB B 0bnacty
TpaBMatonoruv u optoneguun. Bcero Ha KoHdepeHUMu Mo-
noapIx y4eHbIX bbino NpeactaBneHo nopsgka 70 AoKnagos.
B Kaxkpo0¥ U3 CeKumiA NpY NOMOLLM OLLEHOYHBIX IMCTOB MOAe-
paTopbl onpefenvan nydwmin goknag,. MobegutensiMm KoH-
(epeHLMM MONOABIX YHEHBIX CTaM:

» WBaH AHppeeBny Bacunbes ¢ aoknaaoM «[lepesiombl

TOJIOBKM JTy4eBOM KOCTM — CPaBHUTENbHbIE Pe3ynb-
TaTbl KOHCEPBATUBHOTO U XUPYPrUYECKOro NeYeHUs»
(KypraH) B paMmkax cexuum N2 1 «TpaBMaTuyeckue no-
BpeXAeHMsA KoCTel. ApTpocKonusy;

 Jlamus fccep Uppuc ¢ poknapoM «Xupyprudeckas

TaKTUKa NpU MOBPEXAEHUAX CYXOXMUIMA rnyboKux
crubatenein nanbLeB KUCTU B 30He (PUBPO3HO-CMHO-
BMaJIbHbIX KaHanoB y aeTen» (MockBa) B paMKax CeK-
umnm N2 2 «TpaBMaTnyecKme NOBPEXAEHUN CYXOKMIMUN.
3H[0NpOTE3MPOBaHME CYCTaBOBY;

« Brnapucnas Buktoposuy Kowenes ¢ foknagoM «Onbit

NPUMEHEHNS annapaToB BHELUHEH QUKCaLMM B coye-
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TaHWM C 0BLIMPHBIMK CYBXOHLAPaNbHBIMU PE3EKLMAMM
Mpu NleYeHnn J0BPOKAYECTBEHHBIX KOCTHBIX OMyX0sien
€ cybxoHapanbHbIM MopajKeHneM B 061acTH KoneHHo-
ro cycraBa» (MockBa) B paMmkax cekuum N2 3 «Bocna-
nuTenbHble 3ab0/1eBaHNA U OMYXONM KOCTEN»;

 Anppeii Bcesonoposuy CeMéHoB ¢ poknagom «One-
paTUBHOE NeYeHMe CTabunbHbIX GOpM pacceKaroLLero
OCTEOXOHAPUTA MbILLENKOB beipeHHON KOcTU Y fe-
Tel» (MockBa) B paMKax cekumm N2 4 «3aboneBaHus
KOCTHO-MBILLEYHOW CUCTEMbI;

 Mapus PoMaHoBHa KanawHukoBa ¢ AoKaaoM «AHa-
U3 COAEPMaHUS OUArHOCTUYECKUX U NeyebHbIX Mepo-
MPUATUI Y NALIMEHTOB C CUHAPOMOM 3aMACTHOMO KaHana
B TMMOBbIX FOPOACKUX aMOYNaTOPHO-NOAMKIIMHUYECKUX
yupexaeHusax» (CaHkT-lNeTepbypr) B paMKax ceKuuu
N2 5 «3aboneBaHWs KOCTHO-MBILLEYHOI CUCTEMBI»;

« Buranuit PomMaHoBny 3axapuH ¢ poknanoM «CpaBHu-
TenbHas XapaKTepuCTUKa NapaMeTpoB CaruTTaibHOM0
GanaHca y feTeit B HOpMe M CO CMOHAMIONUCTE3OMY
(Mocksa, CMoneHcK) B paMKax cekumm N2 6 «[ToBpexk-
LeHns 1 3aboneBaHMs NO3BOHOYHUKAY.

Bnepsble B uctopun B pamkax Xll Cvespa cocrosnach
CectpuHcKas KoHdepeHuma. E€ uenbto cTano nosbiwe-
HWe KayecTBa OKa3aHMs CECTPUHCKOWM MOMOLUM NauueHTam
TpaBMaTonoro-opToneauyeckoro npoduns. B pamMKax KoH-
(hepeHUMM yHaCTHUKM PacCMOTPENIM Kpyr BONpOCOB B 0651acTn
ynpaBieHUs CECTPUHCKON [eATeNIbHOCTbI0 U hOpMUpOBaHUS
KOMMeTEeHLMIA CpeiHEro MeMLMHCKOro NepcoHana, u3yumnm
PeKOMEHAALMU M0 BHEAPEHMIO HOBbIX METOAMK YX0Aa W fe-
YeHWS NaLWEHTOB, pPacCMOTPENU Posib ONepaLyYoHHOM CecTpbl
Mpy NPOBEAEHUN XUPYPTUYECKUX BMELLATENbCTB, 0COOEHHO-
CTU Be[leHWS NALMEHTOB B NOC/eONepaLuoHHOM nepuoge,
a TaKKe MexaHM3Mbl BHeAPEHMS HOBbIX NPaKTUK B eXKeHEB-
HY0 AeATeNbHOCTb.

3-1 peHb pabotbl Cbe3aa 3aBeplumnics LiepeMOHMeN 3a-
KpbITWS, B paMKax KoTopoi 6biin 03BydyeHbl utorn Cbespa,
MPUHAT NPOEKT Pe30IioLMH, a TaKKe BpyYeHbl AUMIoMbI nobe-
BUTenaM KoHdepeHUmu Monoabix y4éHbIX. Mocne Cbe3saa npo-
€KT pe3onioumuu Bbin pasoc/aH Bo BCE Hay4HO-MeAULMHCKME
uccnepoBatenbckue LieHTpbl M HAW TpaBMartonorum u opto-
neauu, BN NONyYeHbl 3aMeYaHuUs, LOMOSTHEHUS, KOTOpble
BMOC/EACTBUN BHEC/IM B OKOHYATENbHYI0 BEPCUI0 PE30STIOLMM.

PE30JIOLUMA
XII BCEPOCCUMCKOIO CbE3OA
TPABMAT0/10roB-0PTOMNEAOB

MpencTaBneHHas NEKTOpaMW Hay4yHO-NpaKTUYecKas WH-
dopMaums, ux 3aMeyaHus U NpeLoeHUs CTalu OCHOBO
LN CO3AaHuA npepJiaraeMoii pe3osioumn Hawero Cbesaa,
B KOTOPOW OTPaKeHbl 0CHOBHbIE HaNpaB/eHNs pa3BuTHS OTe-
YeCTBEHHO TPaBMaToSIOrMU-0pPTONEeaNUN.

1. YuntbiBas ABHbIN AedULMT TPAaBMATONOr0-0PTONEANHECKUX

KagpoB MpaKTMYeCcKM BO Bcex pernoHax Poccuum,
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pekoMeHaoBaTb MuH3ppaBy PO B pamKax rocnporpam-
Mbl N0 MOArOTOBKE, 0BY4eHWI0, MPUBEYEHUIO M COXpa-
HEHWI0O TpaBMaTosIoroB-o0pTONefoB B TpaBMatosoro-
OpTONEeAMYECKUX OTAENEHNSX YBEIMUMTD MPUEM CTYAEHTOB
B MeJMLMHCKMe By3bl N0 LIeNIEBOM NporpaMMe Ha bromxeT-
Hble MecTa o 3asiBKaM MpOQUILHBIX YYPEXAEHUIA.
O6patutbes B MuHucTepcTBO 00pasoBaHus PO ¢ npen-
NOXEHWEM 0 BKJIOYEHUM B NpOrpaMMy obyyeHns CTyneH-
TOB MeJMLMHCKUX BY30B MOATOTOBKU MO afanTUPOBaH-
HOM NporpamMMme o TPaBMaToIorMM-0pTONe AU CPeLHEro
MeAMLIMHCKOro MepcoHana ¢ nosTyyYeHneM CooTBETCTBYIO-
LLero JOKYMEHTa W LieNeBbIM HanpaeneHueM ans pabo-
Tbl B TPaBMaTto/10r0-0pToneAnyecKue OTAENEHNS C LieNbio
PaHHero Norpyxexus B npodeccuio 1 fanbHeiLwen cne-
LManu3aummu no TpaBMartosiorMu-opToneanu.

BHecTv nsMeHeHus B nporpaMMy «MeauumMHa Katactpod
n be3onacHocTb Xu3HepesTenbHocT» Crangapra BIO
ansa bonee yrnybneéHHOro M3ydeHns cneumduUyeckux Bo-
MPOCOB J1eYeHUs MOBPEXAEHMIA B Ype3BblHalHbIX CUTya-
LMAX MAPHOTO W BOEHHOTO BPEMEHM.

B cBAi3n c coxpaHeHneM (M faxe NOBLILIEHWEM B HEKOTO-
PbiX pervioHax) noTpebHOCTM BO Bpadax TpaBMaToJiorax-
opTonefax Ha (OHe CHWXEHUA B nocnefHue
2 ropja rocyAapcTBEHHOT0 3aflaHWsi Mo MOArOTOBKE
TpaBMaTo/I0roB-0pTONej0B B OpAMHATYpe B BeAyLUMX
LieHTPaX YBENUYMTb UIIN BEPHYTLCS K NpeXHeMy 00bEMY
rOCyAapCTBEHHOM0 33JaHu.

PekomeHpoBatb MuH3gpasy P® u3MeHuTb npo-
rpamMMy obyyeHuss B OpauHaType N0 creuuanbHoCTy
«TpaBMaTonorus-opToneans» C YBEJIMYEHUEM [UTEb-
HoCTM 0by4eHns [0 4 net (2 roga — 1-1 ypoBeHb U eLLé
2 ropa — 2-W).

YcKopuTb NpUHATUE HOBOW pefakumu npodeccuoHanb-
HOro [1ByXYpPOBHEBOr0 CTaHAapTa Bpaya TpaBMatosiora-
opTOnesa C BO3MOXHOCTbIO HayaTb CEpTU(GULIMPOBAHHYIO
TPYLOBYIO AeATENbHOCTb NOCIe NPOX0XAeHns 1-ro ypoB-
HA 0byyeHus B opamHaType.

B Teuenue 2023 ropa paspabotatb, cornacoeatb U yT-
BEPAMTb MaTepuanbl y4ebHO-MeTOLUYECKOro KOMMEeK-
ca [1f BBeJEHUS eduHol obpasoBaTenibHOM Mporpam-
Mbl MO creuuanbHocTH «TpaBMaTonorus U opToneaus»
Ha TeppuTopuu P®, 4To NO3BOAMT CTaHAApPTU3UPOBaTb
BCE MMEKLLMECs Ha [LaHHbIA MOMEHT 0bpa3oBaTesibHble
nporpamMmbl WU YNpoCcTUT NpoLeaypy NPOXOXAEHUS aK-
KpeauTaumm Kak Anis By3oB, Tak u ana HUW, sepywmx
obpasoBaTesbHy0 LeATeNbHOCTD.

KpoMe TOro, HeobxoauMMo onepaTMBHO peLwUTb
¢ MuHuctepctBoM obpasoBaHus PO u BoeHHo--
MEeAVLIMHCKOW aKafieMuel BONpoCkl N0 CO3AaHUI0 Beay-
wmmm By3amu Ha 6ase HMWUL], TpaBmatonoruv u optone-
JMW CTpaHbl CMeLManu3upoBaHHbIX KypcoB MOATOTOBKM
TpaBMaToJ/10ro0B-0pTONEe10B 1 XUPYProB MO JIEYEHWIO OrHe-
CTPESbHBIX, TEPMOMEXAHUYECKWX U APYTUX MOBPEXAEHMIA
Ha pa3/MYHbIX 3Tanax OKa3aHWs MeOMLMHCKOW NOMOLLM.
TpebyeTca pa3paboTaTb MpaKTMYECKUE PEKOMEHAALMKU




KPATKIE COOBLLEHNA

10.

11.

12.

M0 OKAa3aHWK CBOEBPEMEHHOW MOMOLLUM MPU PaHEHUSX
Ha OCHOBE MPaKTMYECKOr0 OMbiTa BOEHHbIX XWPYProB.
[nsa obecrneyeHns NOSHOLEHHOCTU M NPEeMCTBEHHOCTH
B peabunutaumu n abunuraumu nHBanMAoB HeobxoAMMo
C03/1aTb Ha BCex YPpOoBHSX (GefepanbHbIi, peroHanbHbIi)
MEeXBE,0MCTBEHHbIE KOMUCCUM C Y4aCTEM COTPYAHUKOB
OpraHu3aumi, noABeAOMCTBEHHbIX KaK MuHucTepcTBy
TpyAa, TaK u MuH3apay P®, BoccTaHOBUTL BO3MOXKHOCTb
NpoBeAeHUs MOArOTOBKU WHBANMAOB K NpOTe3uMpoBa-
HWK0 B YCNOBMSAX OTAENEHWUA TPaBMAaToIorMM-0pToneanu
(Npu HeobxoaMMOCTH ONepaTUBHOIO JIEYEHUS) U B OTAe-
NIEHNSAX MeJMLMHCKON peabunutaumv (Mpy npoBefeHum
KOHCEpBAaTMBHOIO JleYeHus), chopMUpoBaTb I 3TOr0
COOTBETCTBYHLLYID HOPMAaTUBHYIO ba3y.

lpoBefeHMe eKerofHbIX BCEPOCCUMCKUX ONMMMNMWAL
no TpaBMaTosioruu 1 OpTONEAMM Cpeay OpAVHATOPOB No-
Ka3ano ux MpaKTUYeCKy LienecoobpasHocTb M Heobxo-
pavMocTb. CnieayeT NpofoKMTL OpraHU3aLmio 3TX Mepo-
npusatuii B OTBY «PLTO3» MunsapaBa PO B CMoneHcke.
Takoke HeobxoauMo co3gaHue Ha defepanbHOM ypoBHE
B paMKax LUM(poBU3aLMM U YHUBEPCATbHOW MNaThopMbl
«3[paBo0XpaHeHne» KOMMNIEKCHOro MHOPMAaLMOHHOMO
obecneyeHns OKasaHUs CMeLManmM3vMpoBaHHOM BbICOKO-
TEXHOMOTMYHON MELULMHCKOA MNOMOLWM MauyeHTaM
TpaBMaTosioro-opToneguyeckoro npoduns, Kotopas
no3Bonsna bbl yyectb cneumduKy, NnoTpebHOCTM M UH-
Tepecbl BCEX Y4aCTHUKOB TPaBMaTosioOr0-opToneamnye-
CKOW cnyxbbl — MauueHTa, TpaBMaTosora-opronesa,
MeJMUMHCKON OpraHusaumu, rocypapcrea. [lng 3to-
ro HeobxoaMMo BO BCEX MEAMLIMHCKUX YUPEMAEHUAX
TPaBMaTosI0ro-opToneaAMYeCKoro npodunsa 3aBepLumTh
OCHaLLeHWe MeMLMHCKUM 000pya0BaHUEM C LnbpoBbI-
MW KaHanamu nepefayu AaHHbIX C LieSbl BXOXEHUS
B e[IMHYI0 FOCYAApCTBEHHYH MH(MOPMALMOHHYIO CUCTe-
My (ETMC). 310 No3BONMT He TONBKO NEpeTh K eanHoil
ucTopum bonesHW naumeHTa B CTPaHe, HO U, 4TO caMoe
rMaBHOe, HayaTb CO3[aHWEe edMHbIX PErUCTPOB pasnny-
HbiX 3abonieBaHUit U TpaBM, METOLOB KOHCEPBATMBHOMO
W OMepaTMBHOTO JIEYEHUS.

MomMuMo mpodero, npeinaraeM NpoAoKUTL paspaboT-
Ky HOBbIX M nepepaboTKy YyKe CYLLECTBYHLUMX KIUHU-
YEeCKMX PEKOMEHAALMIA, HanpaBfeHHbIX Ha MOBbILIEHWE
KayecTBa OKa3aHMA TpPaBMATO/0ro-opTonesu4ecKoi
MOMOLLM KaK B3pOCNOMY, TaK U LETCKOMY HaceneHuio.
AkTnBM3MpOBaTL PaboTy MO HanMMCaHWID KIMHUYECKUX
peKoMeHaaumii no pasgeny «J[leTckas TpaBMaTonorus
W opToneaus».

YunTblBas, 4YTO B HalleWd CneuuanbHOCTM 00BEM uC-
NoJb30BaHNS MEAULIMHCKUX U3AENWIA, UMNNEHTUPYEMBIX
B OpraHu3M yYenoBeka, 6ofblue, YeM BO BCEX Apyrue
MELULMHCKMX CMELManbHOCTAX, BMECTe B3ATbIX, Npef-
naraeM B paMKax HoBoro MuuucTepckoro denepanb-
HOro npoekta «MeguuMHCKas Hayka Ans uYenoBeKa»
aKTMBHO MojJep¥aTb Ha BCEX YPOBHSX OTEYECTBEH-
Hble Hay4HO-NpaKTUYECKMe pa3paboTku, KoTopble ObiK
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BecTHwK TpaBmaTonorum 1 opToneami uM. HH. Mproposa

Obl BocTpeboBaHbl, anpobupoBaHbl U BHeAPEHbl Bpaya-
MW B KIIMHWYECKYI0 NpaKTUKy. [lns 3Toro npexae Bcero
HeobXoMMO BOCCTaHOBUTL [enapTaMeHT MeaMLMHCKOI
MPOMBILLIEHHOCTU NP MUHMCTEPCTBE MPOMBILLEHHOCTH
u Toprosniu PO.

Ba)kHo paclwmpuTb aiMMHUCTPATUBHO-3KOHOMMYECKHUE
PaMKW TBOPYECKOro COTPYAHWYECTBA TPaBMAToNOroB-
OpTONEZ0B C Y4EHLIMM, TEXHONOTaMM1 1 NPOM3BOAUTENAMM
Ka4yecTBeHHbIX MHHOBALMOHHbBIX MeAMULMHCKUX U3AENNA,
TEXHONOMWN, COBPEMEHHOTO 060pyA0BaHWA, BKIOYas
KOMMMEKCbl AN 3HAOCKONWUM OMNOPHO-ABUraTeNbHOro
annapara, 3HAonpoTe3vpoBaHusa, 3D-MoaenvMpoBaHus,
AVarHOCTUKMW, XUPYPrMYecKoro WHCTPYMEHTapus, Ka-
YECTBEHHbIX M3LeNuii [N  MeTannooCcTeoCUHTe3a
W NIEKapCTBEHHbIX NPenapaToB, UCMOJb3yeMbIX HALUMMK
crneumanmcTamm.

. Ha3pena HeobX0aMMOCTb CO3[aHMA MONIOXKEHUA 0 Neye-

HWUM MHEKLIMOHHBIX OCNOMKHEHMI U 3ab011eBaHW KOCTEN
U CyCTaBOB.

. Heobxoaumo pexkomenpoBath [paButenscTBy 3aduKcu-

poBaTb LeHbl Ha XXU3HEHHO HeobxoauMble 1 BaXHeMLLMe
JIeKapCTBeHHble npenapaTbl, MeaUUUHCKUE U3LeNnnsd,
UMMJ1IaHTUpyeMble B OPraHu3M YesioBeKa, a TaKXKe Ha op-
Toneguyeckune nspennd, Takne Kak 6PEI7ICbI, TyTOpAa, KOp-
CeTbl, OpTONeAndyecKkue annaparbl 1 ap.

.[ns peanbHoW OLEHKM MepLMUMHCKOro obecneyeHus

HaLen cnyxbbl € LieNblo NPUHATUA JedCTBEHHBIX peLue-
HWI NpeasaraeM rNaBHbIM BHELUTATHbIM CrieuuanucTaM
TpaBMatonoram-optoneaam cybrektoB PO cosmecTHo
c pabouen rpynnon Mcnonkoma ATOP npoect He-
3aBMCUMbIA MOHMTOPUHI MeAMLMHCKOro obecneyeHus
CNyXObl MeAVLMHCKUMW U3[eNUAMM, COBPEMEHHBIM
060pya0BaHMeM, XUpYPruyecKUM MHCTPyMeHTapueM, Ha-
bopamu ons octeocuHTe3a M KOMMNeKcamu LMGPOBbIX
cucteM. [lns aToro He0bxoAMMO NOBLICUTB POJTb FIABHBIX
BHELLTATHbIX CMEeLManucToB TPaBMaTosoroB-opTonesioB
denepanbHbIX OKPYroB W ropofos deaepansHoro noj-
YnHeHus. /IMeHHo no3ToMy LienecoobpasHo COBMECTHO
¢ Munsppasom PO paspabotatb 1 NpUHATL NONOXeHMe
0 rNaBHbIX BHELUTATHbIX CMeLManiucTax TpaBMaTonorax-
opTonepax (efepanbHbIX OKPYroB U ropofos ¢efe-
panbHoro nopunHenns. ChopmmpoBaTb NpU rnaBHbIX
BHewwTaTHbIX cneunanuctax (MBC) okpyros u ropopos
denepanbHOro NOAYMHEHUS rpynny SKCNepToB.
MpoBectn paboty no dopMupoBaHWio NyTeld MapLUpyTH-
3alMKM NaLMEHTOB C MHOXECTBEHHBIMU MOBPEXAEHUAMU
0rMOpHO-ABMUraTeNbHOro annapara B peruoHax P® ¢ uc-
noNb30BaHNEM TeNleMeANLIMHCKNX KOHCYNbTaLMA.

. Ycunutb paboTy TpaBMaTosoroB-opTonefoB B perMoHax

P®, HanpaBneHHyto Ha paHHee BbBNEHWE AETEN C BPOXK-
JEHHON OpTONEANYECKOi NaTosOrUeN.

.CBOGBpEMEHHaFI [ucnaHcepusauma m pea6vu1mauwﬂ —

HanpasJieHUA MELULMHCKOM MOMOLLM, COTNTaCHO MHOrO-
JIETHEMY ONbITY, peasibHO yny4llalLllne KayeCTBo XU3HU
TpaBMartosioro-optonean4eckux naunMeHToB — ABNAKOTCA
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20.

21.

22.

23.

BaXKHbIMW (aKTopaMu NPOPUNAKTUKN MHBANMAW3ALMM.
[na atoro B paMKax HoBoro efepanbHOro NpoekTa
«MepavumHckas peabunvtaums go 2024 rogax, mo cno-
BaM MuHucTpa 3pnpaBooxpaHenus PO, bynet BbieneHo
60 mnpp pybnei. B cBA3mM ¢ 3TMM npeanaraeM paccMo-
TpeTb BOMPOC O CO3[aHWM NPOQUNBbHLIX LEHTPOB pea-
OunMTauMM TpaBMaTONOro-opTONeAUYecKUX BObHBIX
M NALMEHTOB C NOCNEACTBMSMW TpPaBM M 3aboneBaHuil
OMOpPHO-[BUraTesIbHOro annapara, B KoTopblx 6bl pabo-
Tanu TpaBMaTosiorn-optonessl, peabunuronoru, dusmo-
TepanesTbl, HEBPOJIOTU U [p.

Mocne yTBepxneHus npukasa MwuHucTepcTBa Tpyda
PO N2 698 ot 12 Hosbpsa 2018 roga «[podeccmoHans-
Hbll CTaHAApT “Bpay TpaBMaTofor-optones’» NPOLUO
4 ropa, no3ToMy HeobX0AMMO NPOM3BECTM ero nepepa-
BOTKY € Y4ETOM BO3HMKLUMX 3a NpOLUEALLMA Nepuof, 3a-
MevaHui. KpoMe Toro, cornacHo npukasy MuHuctepcTaa
Tpyaa PO N2 410H ot 11 mions 2022 ropa «06 yTeepxae-
Hum NonoxeHus o paspaboTke HaUMeHOBaHMIA KBaNUdU-
Kauui 1 TpeboBaHuUi K KBaM(UKaUuW, Ha COOTBETCTBME
KOTOpbIM MPOBOAMTCA HE3aBUCUMas OLEHKa KBanubu-
Kauuu», nepepaboTKy npodeccuoHanbHoro cTaHapTa
LenecoobpasHo OCyLLeCTBAATb OAHOBPEMEHHO C pas-
paboTKOW HaMMeHOBaHMI KBanMUKaUM 1 TpeboBaHwiA
K Kawpon kBanmdukaumn. Heobxoammo chopmuposatb
npu IBC Muusppasa PO rpynny akcnepToB B cocTaBe
LVPEKTOPOB Hay4HO-MedULMHCKUX WUCCNef0BaTeNIbCKUX
ueHTpos, IBC denepanbHbix oKpyros, Mockebl U CaHKT-
Metepbypra.

CoBMeCTHO C IOpUAMYECKOM, PUHAHCOBOW CITyb0i MuH3-
apasa PO u cnybon MBC paspabotaTb opuanyeckue
LOKYMEHTbI O pacnpefeneHnn OTBETCTBEHHOCTU MMy
NPOMU3BOAMTENSMM W BpayaMu NMpU UCMOSb30BAHUM WH-
OVBUAYabHO U3rOTOBJIEHHBIX MMMIAHTOB.

B KpaTtuaiiwme cpokv npoussecTn nepepaboTky [lpukasa
MunsgpaBa PO N2 901H ot 12 Hosbpsa 2012 roga «[o-
PAOOK OKa3aHWsi MeAMLMHCKOW MOMOLLUM HaceNieHuIo
no npodunio "TpaBMaTonorua U opToneaus’» u npuo-
JKEHMIA K HeMy, aflanTMpoBaThb ero K COBPEMEHHBIM pea-
nusM. HoBbIM NpUKa3oM BEpHYTb NOApa3feneHns Meam-
LIMHCKOMN peabunuTaLmm B cOCTaB KaK aMOynaTopHbIX, TaK
W CTaLMOHAPHBIX OTAENEHWIA TPaBMaToN0rUKU-0pTONE M.
BHectn usMeHenus B npunoxenune N 1 npukasa MuH-
3ppaBa PO N2 514H ot 10 aBrycra 2017 roga «Mopanok
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npoBefeHns NPodUNAKTUYECKUX 0CMOTPOB HECOBEpLUEH-

HOMETHWUX» W YCTaHOBUTb OCMOTP Bpaya TpaBMartosora-

optonega B 1, 3 n 12 mec, 6, 8, 11, 13, 15 u 17 ner.

PekoMeHpoBaTb Mun3gpaBy PO pa3pewwutb oKasaHue

CcreuuanusupoBaHHON CTaLMOHApHOW TpaBMaTosoro-

opToneauyeckod moMowm nuuam B Bospacte 17 net

KaK B [ETCKUX, TaK 1 BO B3POC/bIX MeAULMHCKUX Opra-

HM3aLMAX.

24.B npukas Mwunzgpasa P® N2 804H oT 13 oKTsOps
2017 ropa «06 yTBEpXAEHUM HOMEHKATYpPbl MeAULIMH-
CKuX ycnyr» (c u3MeHeHuamu ot 24.09.2020) BHecTm fo-
MOJIHEHMS W M3MEHEHUS, Kacalolimecs TpaBMaTonorum-
opToneamu.

B 3akmtoueHun xotenocb bbl OTMETUTB, YTO 3a Nepuog,
NpoLUeALWN MeX Iy Cbe3AaMH, CTan ABHO 3aMeTeH Nporpecc
B COBEpLLIEHCTBOBaHWM OpraH13aLyMm OKa3aHus TpaBMaTosio-
TMYECKOM W OpTONeaMYECKON NoMOLLM HaceneHuto PO. B Ha-
cTosee BpeMs B PO peanbHo CyLLECTBYHOT LEHTPbI IeYeHMS
TpaBMaTon0ro-opToneanyeckux 6oMbHbIX, KaYecTBo OKasa-
HUS MEWLMHCKOW MOMOLUM B KOTOPbIX 0OBEKTUBHO como-
CTaBMMO CO CTaH[apTaMM BefyLLUMX CTPaH Mupa.

OuepepHoit XIll Bcepoccuncknit cbespn TpaBMaTosoros-
opToneaoB npegnaraetca nposectu B r. Kasanu B 2026 ropy.
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