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Abstract

We have produced 49 shoulder, femur and tibia osteosynthesis by bloking internal fixation in 47 patients
with multiple and combined trauma. Paraarticular and diaphyseal femur fractures were predominated and found
in 18 patients (39%), humerus fractures were detected in 9 (20%) of victims of diaphyseal shin fractures were
observed in 22 (47%) patients. Multiple injuries of two or three segments were identified in 6 (13%) patients. We
have applied the primary dynamic blocking concerning the stabilization of the transverse and oblique diaphyseal
fractures, and we have performed static blocking fragments with comminuted fractures. Postoperative
complications were observed in 8 (17%) patients patients. Outcomes were followed up in 39 patients in terms of
8 to 18 months. Favorable anatomical and functional results were stated in 32 (68%) patients.

MHTpamepgynnapnbik 6NoKTaylbl MUMNIAHTATTap — TYTIK Tapi3gi

CYMeKTepAiH CbiHybl 6ap HayKacTapAbl eMAaeyaeri XxaHa MyMKIHAIKTep

Taxxumypatos H.K., MaxaHoB C.A., XXaHbicoB M.b., XXamawes [.K.,
Xamupgonna A.K., l0OcynoB P.XK., OpasanueB K.M., baitkybecos K.b.

KasakcTaH-Pecen MeanumnHarnblk, yHuBepcuTeTi, AnMarbl K., KasakcTtaH,
Kananblk, xefen WyFblsl XXapAeM KepCceTy aypyxaHacblHbIH,
TpaBMarosnorus 6enimMweci, Anmarbl K., KasakcTaH

Ty>KbIpbIM

BapnbiFbl 49 oTa MbIK, XamMbac >XaHe XXINiHLWIK CyWMeKTepiHiH MHTapMeayisip/ibiK OCTEOCUHTE3
6/10KTay aAiciMeH KenTereH GIpIiKTipinreH xapaxKarrapbl 6ap 47 HayKacka )acasblHAabl. CaH CyieriHiH
MepUapTUKYAPIIbIK XXaHe Auapu3aik cbiHbIKTapbl 6acbiM 60/14b1 KaHe 18 HaykacTa (39%) aHbIKTangbl,
9 (20%) vbiK cyieriHge 3apAan LWekKeHAepAe aHbiKTangbl, 22 (47%) naLuneHTTepAe 6aTbIp CyieKTePiHiH
Avauagik cbiHbIKTapbl 6avikangbl. EKi )xaHe ylu cerMeHTTepAiH 6ipHelue 3akbiMAaHybi 6 (13%)
HaykacTapAa aHbikTanabl. KengeHeH XaHe Kurall KesgeHeH anapuaaik cbiHbIKTapAbl TYpaKTaHAbIpY
KesiHAe 6acTankbl AMHaMUKasbiK 6J10KTay KOA4aHbIIAbI, a1 CbiHFaH CbiHbIKTap Ke3iHAe CbiHbIKTapAbl
cTatukasblk 6/710KTay opbiHAanabl. OTafaH KeviHri keseHae HaykacTapAbiH 8-ge (17%) ackbiHynap
6avikangbl. ¥3ak mep3imai HaTmkenep 39 nayveHTTe 8 arigaH 18 avira geviHri mepsiMae 6avikangbl. 32
(68%) naymeHTTe KoMakIbl aHaTOMUS/IbIK-(YHKLMOHANAbIK HITUXKENEP aHbIKTaazbl.

MHTpamepynsipHble 6N10KMpyLL e UMMIAHTaTbl — HOBble

BO3MOXXHOCTHU B JieyeHUU 60JIbHbIX C nepesioMmamMu TPY6‘-IaTbIX KocTeun

TaxxumypaTtos H.K., MaxaHoB C.A., XXaHnbicoB M.b., XXamaiwes [.K.,
Xamupgonna A K., l0OcynoB P.)XK., OpasanueB K.M., baitky6ecos K.b.

KazaxcTaHCKO-POCCUNCKNIA MEAULIMHCKUA YHUBEPCUTET, I. AnMaThbl, KasaxcTtaH,
OTaeneHve TpaBMaTOIOrMN FOPOACKOM 60/IbHULIbI CKOPOW HEOT/TIOXKHOW
nomouu, r. Anmatbl, KazaxctaH
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AHHOTauus

lpon3BeneHo 49 onepaLmun 0CTEOCUHTESa M/1eYEBOK, 6eAPEHHOM U 60/bLLIEGEPLIOBOI KOCTEN METOLOM
6/10KUPYHOLLIErO UHTPAMELY/IIAPHOrO OCTEOCUHTE3a Y 47 60JIbHbIX C MHOXECTBEHHOM M COYETaHHOM TPaBMOM.
OkonocycTaBHble U Auapm3apHble nepesoMbl 6eAPEHHON KOCTU Mpeobnajanyn U KOHCTaTMpoBaHbl y 18
60/1bHbIX (39%), Ne4YeBol KOCTH BbisiBNIEHbI Y 9 (20%) MOCTpafaBLLmX, Auapu3apHbIe MepesioMbl KOCTEN FoeH!
oTMeyeHbl y 22 (47%) naLmeHToB. MHOXeCTBEHHbIE MOBPEXAEHNS ABYX M TPEX CETMEHTOB 6blsiv ONpPeeseHbl
y 6 (13%) 6osbHbIX. [lpu cTabunmsaumn MonepeyHbIx M KOCOMonepeyHbiX AuauaapHbIX MepesoMoB
MPUMEHSIOCL MEPBUYHOE AMHAMUYECKOE O6JIOKUPOBAHME, @ MPU OCKOJIbYaTbIX MEPESIOMOB BbIMOHEHO
cTaTnyeckoe 6/10KMpoOBaHMe OTJIOMKOB. B rmocneonepaynoHHOM nepuose Habao[annch OC/OKHEHNs y 8
(17%) naumeHToB. OTganeHHble pe3ysbTaThbl MpocaexeHbl y 39 mauueHToB B cpokax oT 8 o 18 mecsues.

BraronpusTHbie aHaTOMO-yHKLMOHa IbHbIE PE3Y/IbTaTbl KOHCTaTUPOBaHbI y 32 (68%) naLmueHToB.

Relevance

The existing trend of increasing the number of
severe skeletal injuries dictates the need to improve
the tactics and methods of treatment of combined and
multiple injuries, which is an urgent problem in modern
traumatology.

The main principles in the treatment of diaphyseal
fractures of the lower extremities in patients with
concomitant and multiple trauma remain stable
surgical fixation, the timing of surgical intervention.
Pathogenetic justification is the early stabilization of
damaged segments in order to prevent complications of
traumatic disease, as well as in a complex of anti-shock
measures [1, 2]. Numerous injuries of various organs and
systems lead to the effect of the syndrome of mutual
burdening and the development of traumatic disease [1,
3]. Fixation of fractures of the lower extremities in the
acute period of traumatic disease with external fixation
devices in severe concomitant trauma is an alternative
method, however, in 57-71% of cases, osteosynthesis
with devices is not final, the treatment of fractures often
takes a two-stage character, inflammation of the soft
tissues around the pins and rods often occurs [3, 4, 5]. In
the countries of near and far abroad, for more than two
decades, intramedullary locking rods have been used in
the treatment of diaphyseal and periarticular fractures.

The undoubted advantage of the technique is low
trauma, which is associated with extra-focal antegrade
insertionofthe pinandthe absence of theneed forreaming
the medullary canal. Minimally invasive implantation of a
metal construct causes minimal disruption of periosteal
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vascularization, which subsequently contributes to the
consolidation of bone tissue. The insertion of a nail into
the medullary canal away from the fracture site minimizes
the risk of postoperative infectious complications - 2.3-
4.1%[2,4,6,7,8,9,10].

Material and methods

Over the past two years, 2020-2022, 49 operations
of osteosynthesis of the humerus, femur and tibia using
the method of blocking intramedullary osteosynthesis
were performed in 47 patients with multiple and
combined trauma in the traumatology departments of
the CEH (City emergency hospital) in Aimaty. There were
26 (56%) men and 21 (45%) women. By age categories,
patients were distributed by the following: 20 years - 9
(20%) patients, 22 (47%) patients in the group of 20-40
years, 12 (26%) victims were noted from 40 to 60 years,
over 60 years - 4 (9%). The majority of 35 (75%) patients
were admitted within the first three days after the injury,
10 (22%) patients came in from 3 to 10 days, and only 2
(5%) injured were admitted later than 10 days. Among the
skeletal injuries, periarticular and diaphyseal fractures of
the femur prevailed and were diagnosed in 18 patients
(39%), the humerus was found in 9 (20%) victims,
diaphyseal fractures of the tibia were noted in 22 (47%)
patients. Multiple injuries of two and three segments were
identified in 6 (13%) patients. The dominant place among
comorbidities is occupied by closed craniocerebral injury,
noted in 51% of cases (24 patients), chest trauma was
detected in 34% (16 patients), abdominal trauma only in
15% (7 victims) (Figure 1, 2, 3).
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Figure 1.
Before and after operation
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Figure 2.
Before operation

Figure 3.
After operation

Surgical interventions were performed at various
time from the moment of injury. The majority of 29 (60%)
patients were operated on within 3 to 10 days from
the moment of injury, in the early period on days 1-3,
osteosynthesis was performed in 11 (23%) patients, and
in the later period after 10 days or more in 7 ( 15%) of
patients.

The choice of optimal terms for surgical intervention
and the method of primary fixation of fractures was
carried out based on the severity of the patient's general
condition.

We used this method of osteosynthesis for fixation
of periarticular and diaphyseal fractures of different
localization. In 30 cases, the fractures were transverse or
oblique transverse according to AO classification A2, A3.
In other cases, the fractures were comminuted: type B1-3
in 12 patients, C1-3 in 7 cases.

Metal structures manufactured by ChM were
used - a system of lockable intramedullary rods
CHARFIX®system, including femoral rods - universal,
trochanteric and telescopic, tibial rods - reconstructive
and retrograde, shoulder rod reconstructive and
compression. When stabilizing transverse and oblique
diaphyseal fractures (type A), primary dynamic blocking
was used, and for comminuted fractures (type B and
type C), static blocking of fragments was used with
intraoperative correction of the length of the damaged
segments. Insertion of nails is carried out by a closed
antegrade method under the control of an electron-
optical converter. The correct determination of the point
for the introduction of a metal construct is essential,
which determines the non-traumatic insertion of the rod
through the medullary canal and the success of closed
reposition of bone fragments, especially in comminuted
and fragmentary fractures. As stabilizing comminuted
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diaphyseal fractures, an important point is preoperative
planning, selection of a nail of the appropriate size, and
intraoperative restoration of the length of the damaged
segment after distal blocking. In these cases, static
blocking was used, which prevented the possibility of
secondary displacement of fragments along the length.

Results and discussion

In the postoperative period, additional plaster
immobilization was not used, and active movements
in the adjacent joints of the damaged segment were
performed from the second day after the operation.
Walking with a partial load on the injured limb was
allowed from 3-5 days for diaphyseal fractures of the
femur and tibia, depending on the general condition of
the patients, for periarticular fractures at 4-5 weeks after
X-ray control. Dynamic X-ray and clinical observation
had been performed in 38 patients. Consolidation of
fractures and restoration of the support function of
the injured limbs had been achieved in 30 patients 6-8
months after the operation. Of this group of patients, in
18 cases, the removal of fixators had been performed
14-16 months after the operation. 20 patients with
different stages of fracture consolidation are being
monitored as outpatients. In 6 patients with comminuted
and fragmentary fractures of the tibia, the nail had been
dynamized 2-3 months after the operation by removing
the static screw, which prevents deformation of the distal
blocking screws, which can make it possible to create
physiological compression in the fracture area without the
risk of shortening the damaged segment. Postoperative
complications had been observed in 8 (17%) patients.
Suppuration of soft tissues in the area of the postoperative
wound had been detected in 1 patient. In this case, it is
possible to stop the infectious process without removing
the metal structure. In 1 patient, after osteosynthesis
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of a diaphyseal fracture of the femur, angular deformity
had been detected within 7-9 degrees. In 1 patient with
an injury, a fracture of the distal screws had occurred 1.5
months after osteosynthesis of diaphyseal fractures of
both tibia due to repeated trauma. Broken screws had
been removed. In 1 patient with a periarticular fracture of
the distal humerus, a nail fracture had occurred against
the background of delayed consolidation. The rod had
been removed and osteosynthesis had been performed
with a plate with bone grafting. In 3 cases, there had been
a delayed consolidation of comminuted fractures of the
tibia, in which the nail had been dynamized. In 1 patient
with delayed consolidation of a fragmentary fracture
of the humerus, after 3.5 months, the nail had been
removed, and osteosynthesis with a locking nail with
reaming of the medullary canal. Long-term results had
been followed up in 39 patients within 8 to 18 months.
Favorable anatomical and functional results had been
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