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Abstract

The aim of the study is to improve the results of pre- and postoperative treatment of fractures of the long bones of the lower extremity
against the background of metabolic syndrome, by developing a new method of prediction.

Methods. In a retroprospective single-center study, the outcomes of treatment of fractures of the proximal femur were analyzed in 95
patients (the main group) who applied to the Multidisciplinary Clinic of the Tashkent Medical Academy from 2016 to 2021.

The comparison group included 102 patients with fractures of the long bones of the lower extremity, who were treated in our clinic from
January 2014 to December 2016, their data were taken from the medical archive and analyzed retrospectively. Of these, 62 (66.2%) were women
in the main group, 66 were female in the control group (69.36%). The average age was 67.7+11.6 years.

The criteria for inclusion in the study were: age over 18years, severity of injury less than 15 points on the ISS (Injury Severity Score) scale,
full stay in our clinic (without transfer to others), duration of hospitalization for more than a day. The comorbidity category was determined by
ASA (American Society of Anesthesiologists).

Results. According to the type of fractures in the main and control groups, intra-articular fractures prevailed - 70,7% and 67,6%,
respectively, extra-articular fractures in the main and control groups, therefore, amounted to 29,2% and 32,3%. Patients of the main group with
high risk (n=17) were treated conservatively for cardiological, endocrinological, neurological comorbidities to optimize the somatic status. After
optimization of the somatic status with a repeated assessment of the risk of possible development of postoperative complications, the patients
of the main group were distributed as follows, low risk (<10%) - 10 patients (15,4%), average risk (10-30%) - 44 patients (67,7%), high risk (>
30%) - 11 patients (16,9%). Thus, the number of high-risk patients was reduced by 1,54 times (X2=30,2, p <0,05) due to distribution into lower-
risk groups, including the low-risk group.

Conclusion. The effectiveness of the nomogram for prognostic assessment of the risk of developing possible complications in patients
with fractures of the proximal femur is confirmed.
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Introduction

Common perioperative complications in fractures
of long tubular bones include pulmonary embolism (PE),
deep vein thrombosis, wound infections, complications
from the cardiovascular system [1,2].

With metabolic syndrome, surgical treatment is
often required. However, the refusal of surgery can lead
to a vicious circle, an increase in the influence of negative
metabolic stress - hypercoagulation, hypertension,
hypokinesia, and in some cases lethality. In this category
of patients, there is a higher incidence of infection, non-
healing of wounds and other undesirable phenomena, and

Material and methods

In a retroprospective single-center study, the
outcomes of treatment of fractures of the proximal
femur were analyzed in 95 patients who applied to the
Multidisciplinary Clinic of the Tashkent Medical Academy
from 2016 to 2021.

These patients formed the main group, and the
comparison group included 102 patients with fractures of
the long bones of the lower extremity, who were treated
in our clinic from January 2014 to December 2016, their
data were taken from the medical archive and analyzed
retrospectively. Of these, 62 (66.2%) were women in the
main group, 66 were female in the control group (69.36%).
The average age was 67.7 + 11.6 years.

The criteria for inclusion in the study were: age over
18 years, severity of injury less than 15 points on the ISS

Results

The most distinctive features of our method of
forecasting and choosing tactics for the treatment of
patients with long bone fractures on the background of MS
were the following:

1. Quantitative indicators of a concomitant
condition, such as metabolic syndrome, such as blood
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the management of these patients requires multitasking
medical care. Thus, the question of choosing the optimal
approach to treatment, namely, surgery, and predicting
possible postoperative complications is the cornerstone
in the treatment of patients with long bone fractures
associated with metabolic syndrome.

The aim of the study is to improve the results of pre-
and postoperative treatment of fractures of the long bones
of the lower extremity against the background of metabolic
syndrome, by developing a new method of prediction.

(Injury Severity Score) scale, full stay in our clinic (without
transfer to others), duration of hospitalization for more than
a day. To solve this problem, we proposed a new method
for choosing the tactics of surgical treatment for fractures
of the long bones of the lower extremity in patients with
metabolic syndrome (IAP 2020 0112 from 03.03.2020).

The evaluation of the optimized preparation of
the patient for surgery was carried out using a nomogram
developed by us. Fractures of the proximal femur were
diagnosed according to ICD-10 on the basis of routine
clinical studies, X-ray diagnostics, multispiral computed
tomography (MSCT), if there was a need for verification.

sugar levels, systolic and blood pressure values, diabetic
nephropathy, body mass index, are taken into account
(Figure 1).
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Figure 1 - Graph (nomogram) for determining the potential risk of complications in patients with fractures of the long bones
of the lower limb against the background of the metabolic syndrome

This is how the category of comorbidity of metabolic
syndrome is determined:
-0 - compensated, blood sugar level <6.1 mmol /1,
blood pressure - <139 / 89 mm Hg, BMI - 30-34.9 kg / m2,
target organ damage is absent;

-1-2 - subcompensated, blood sugar level 6.1 - 11.1
mmol /1, blood pressure - <159 -179/99 - 109 mm Hg, BMI
-35-39.9 kg / m2, target organ damage - 1;

-3 - decompensated, blood sugar level 211.1 mmol

/1, blood pressure - 2180/110 mm Hg, BMI - 240 kg / m2,
target organ damage - 2 or more.

2. The number of affected target organs (vessels,
kidney, liver, peripheral nervous system) is taken into
account, which is of particular importance, both from the
side of the general somatic status and bone fusion or its
absence. Considering the influence of comorbid pathology
on clinical manifestations, diagnosis, prognosis and

treatment of many diseases, it is multifactorial.
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3. The treatment approach will be the same as
for polytrauma, which is based on the tactics of "Damage
Control Orthopedics"”, which initially consists of preliminary
immobilization of long tubular bones-mainly fractures
of the lower limb in order to achieve the benefits of early
treatment and minimize the risk of complications such as
severe pain, fat embolism, blood coagulopathy, systemic
inflammatory response syndrome, massive bleeding,
triggering a deadly triad, and traumatic consequences of
a major operation for a patient who is already injured (the
"second hit" effect).

4. The state of not only arterial blood flow is taken
into account (systolic and diastolic, pulse pressure, duplex
scanning of the vessels of the lower extremity - in order
to find signs of thrombosis and atherosclerosis, which is
an invariable factor in metabolic syndrome), the state of
central venous pressure (CVD) is also evaluated - one of
the main criteria that helps in the diagnosis of hypovolemic
condition, which is a companion of fractures of the long
bones of the lower limb. This parameter helps to adequately

Discussion

The interrelation and interaction of the essential
features of our method ensured the achievement of a
new technological medical result in solving the assigned
appointment. This allows the traumatologist to quickly
assess the patient's condition through preliminary
diagnosis of comorbid conditions, an objective assessment
of the risks of complications. One of the most severe injuries
leading to disability and having a high one-year mortality
rate is a fracture of the proximal femur [3,4]. We chose
this particular localization of the fracture for clarity and
confirmation of the effectiveness of our nomogram.

The choice of the method of surgical intervention,
whenever possible, was determined by the method of
choosing the tactics of surgical treatment for fractures of
the proximal femur developed by Russian colleagues [5].
The method of surgical intervention was based on the
types of fracture: for intra-articular fractures - total hip
arthroplasty, cannulated screws, fixation with a bunch of
wires. In case of extra-articular fractures, intramedullary
osteosynthesis was performed with PFN-type structures
with blocking, plates for the proximal femur with angular
stability. Primary total arthroplasty was performed in
25.7% of patients in the main group and 19.9% in the
comparison group. Consequently, in 75.3% of the main and
79.9% of patients in the comparison group, one or another
type of osteosynthesis was performed. The number of

Conclusion

The effectiveness of the nomogram for prognostic
assessment of the risk of developing possible complications
in patients with fractures of the proximal femur is confirmed.
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compensate for blood rheology, prevent negative water
balance, and also replenish BCC, taking into account the
state of filtration function of the kidneys.

According to the type of fractures in the main
and control groups, intra-articular fractures prevailed -
70,7% and 67,6%, respectively, extra-articular fractures
in the main and control groups, therefore, amounted to
29,2% and 32,3%. Patients of the main group with high
risk (n=17) were treated conservatively for cardiological,
endocrinological, neurological comorbidities to optimize
the somatic status. After optimization of the somatic
status with a repeated assessment of the risk of possible
development of postoperative complications, the patients
of the main group were distributed as follows, low risk
(<10%) - 10 patients (15,4%), average risk (10-30%) - 44
patients (67,7%), high risk (> 30%) - 11 patients (16,9%).
Thus, the number of high-risk patients was reduced by 1,54
times (X2=30,2, p <0,05) due to distribution into lower-risk
groups, including the low-risk group.

complications in the main group was 1.3 times less than in
the control group.

Thus, according to the results of our study, the
effectiveness of the nomogram for predictive assessment of
the risk of possible complications in patients with fractures
of the proximal femur is confirmed. This method of using
the nomogram allows for a multidisciplinary approach
to a difficult problem. As a result, preoperative medical
examination and planning should include:

eDetermination of the nature, severity and degree
of control of all comorbid conditions that may affect
the adoption of perioperative clinical decisions and the
provision of medical care;

eOptimization and treatment of all active medical
pathological conditions;

eAssessment of the risk associated with anesthesia
and surgery (magnitude and type);

eInforming patients and their families about
possible complications and relative severe and prolonged
postoperative rehabilitation.

In traumatology, the need for surgical intervention is
rarely questioned, but in this case, the expected benefits of
the procedure should be balanced with perioperative risks.
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AfIKTBIH, Y3bIH CYHeKTepiHiH ChIHBIFbI 6ap HAyKacTapAa 3aT aJIMacy 6y3bLIbICTAPHI asChIHAAFBI aCKbIHY/IAP
TybIHJAY KaTepiH 6arajiay
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Tyninaeme
3epmmeydiH MaKcamol: MemaboAUKAAbIK CUHOPOM GOHbIHOA AsiKMbIH Y3bIH CyliekmepiHiH CblHybl 6ap HAyKacmapoa ackblHy KayniH
6aranay.

ddicmepi. Bip opmaavikmel pempocnekmusemi 3epmmeyde 2016-2021 dxcoindap iwinde TawkeHm meduyuHa akademusiCbiHbIH
Kenbeliindi kauHukacwiHa Jcyeineed 95 Haykacmbly (Hezizel mon) scambac cylieziHiy npokcuManbobl cyliekmepiHiy CblHbIKMAapbiH eMoey
Homudicenepi maadandel. bakbiaay mobuina 2014 xcblndviy kaymapviHan 2016 xcbladbly jceamokcaH ativiHa detiiH emdenzen 102 Haykac
Kipdi. Opmawa xcacwl 67,7+11,6 sxcacmel Kypadsl. 3epmmeyze Kocy Kpumepuliiepi: dxcacsl 18-0eH icoFapbl, jcapakammuovly ayblpaviFsl 1SS
(PKapakammanyduiH aybipavlk kepcemkiwi) wkaaacst 6otibiHwa 15 6aaadawn as, 6i30iH kauHukada moavlk emdeny (6acka KAUHUKAAAPFA
ayvicmulpblamail), 6ip mayaikmen acmam aypyxavada 6osy. Kocaakwl aypy canamoein ASA (AmepukaHdvlk aHecmesuosoemap KOFamvl)
601ibIHWIA AHBIKMAOBIK,

Hamuoicenepi. ColHbiK mypsepi 6oliviHwa Hezizzi (70,7%) sxcaHe 6akblaay (67,6%) monmapbiHOa 6y bIHIWIAIK CblHbIKMAp 6acbiM 6040bl.
Hezizei scaHe 6aKblaay monmapbiHOa 6YbIHHaH MbIC CbiHbIkMap calikeciHwe 29,2% xcaHe 32,3% Kypadwl. Tayeken deHeelli Hcorapwl Hezizel
monmarel HayKacmapowvly (n=17) comamuKkaavlk cmamycblH OHMatiaaHobIpy YWiH 04apFa Kapouo102usiiblK, IHOOKPUHO02USNbIK HCIHE
Hespo/102usblK aypyaap 6olibiHWa KoHcepsamusmi em scypeizdi. OmadaH KelliHzi acKblHy/1apdblH bIKmuMaa damy Kaynid Kkalima 6araaay
apKblAbl COMAMUKA/IbIK MapmebeHi oHmaliaHObIpFaHHAH KelliH Hezi32zi monmarbl Haykacmap Kesaecidell 6e1iHOI: mayekes deHzelli memeH
(<10%) - 10 HayKac (15,4%), opmawa Kayin (10- 30%) - 44 Haykac (67, 7%), scorapbl Kayin (>30%) - 11 Haykac (16,9%). Ocbiratiwa, mayeken
dapediceci memeH monmapra, COHbIH iWiHOe HoFapbl Kayin mobbiHa dcamambiH HaykacmapdblH canbl 1,54 eceze Kbickapawl (X2=30,2, p<0,05).

KopbimbiHdbL. Ocblaatiwa, npokcumansobl xcambac cylie2iHiy cblHblkmapbl 6ap Haykacmapod bIKMuMas ackblHy1apobly 0amy KayniH
6o/1camdbl 6aranqy yuin HomMozpammaHsly, muimoiniei pacmaadbl.

TytiiH ce30ep: asskmblH CbIHYbL, 3aM AAMACY CUHOPOMbL, CbIHBIKMAPOblH ACKbIHY/AAPbL, 3aKbIMOAYAapdbl 0pmonedusiblK 6aKblAay.

OneHKa pUCKa O0C/I0KHEHHH 60JIbHBIX IIPU IlepeJIoMax AJIUHHBIX KOCTell HIKHe KOHeYHOCTH Ha ¢poHe
MeTabo0/IMYeCKOro CHHApOMa
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Pe3wome

Llenw uccaedogarus: oyeHUMs puck 8603HUKHOBEHUS 0C/A0X4CHEHUU 60bHbIX NPU NepeoMax ONUHHBIX Kocmell HUXCHell KoHeuHocmu
Ha hoHe Memabo.1u1eckoz0 CUHOpoMa.

Memodvl. B pemponpocnekmugHOM 00HOYEHMPOBOM UCCA008AHUU NPOAHAAUZUPOBAHbI UCX00bl Je4eHUsl NepesaoMo8
npokcumaabHo2o omadeaa 6edpeHHoll kocmu y 95 nocmpadaswux (ocHosHas epynna), obpamugwuxcs 8 MHO20npoPUALHYIO KAUHUKY
Tawxkenmckoti MeduyuHckoti Akademuu c 2016 2oda no 2021 2o00a. B epynny cpasHenus sowau 102 nocmpadasuiux ¢ nepeaomamu 0AUHHbIX
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Kocmell HUXCHell KOHeYHOCMU, KOmopble Npowu JeveHue 8 Hauell KAuHuke ¢ sitHeapsl 2014 2oda no dekabpb 2016 200a. CpedHull sospacm
cocmasun 67,7+11,6 nem. Kpumepusimu 8kao4eHus 8 uccaedosaHue s8UAUCL: 803pacm bosee 18 1em, msijcecmb mpasmul MeHee 15 6a1108
no wkase ISS (Injury Severity Score), nosnHoe npebvigaHue 8 Hawell KauHuke (6e3 nepesoda 8 dpyaue), 0aumenbHOCMb 20chumaausayuu 6osee
cymok. Kamezoputo komopb6udHocmu onpedessiau no ASA (American Society of Anesthesiologists).

Pesynemameul. [lo muny nepesomMo8 8 0CHOBHOU U KOHMPO/LHOU 2pynnax npeobaadanu eHympucycmasHwle nepesomst — 70,7% u
67,6% coomeemcmeeHHO, 8HECYCMABHbIE NepesioMbl 8 OCHOBHOU U KOHMPO/bHOU epynnax, ciedogamenvHo, cocmasuau 29,2% u 32,3%.
IayueHmvl 0OCHOBHOII 2pynnbl ¢ 8bICOKUM PUCKOM (N=17), A€4uaucb KOHCep8amueHo no nog8ody kapduo.102u4eckoll, IHOOKPUHO102U1EeCKO,
Hespo.i02uyeckoll conymcmayouwell namo.io2uu 045 onmuMu3ayuu comamuveckozo cmamyca. Ilocae onmumuzayuu comMamu4eckozo
cmamyca npu noemopHOU OyYeHKe pPUCKA B03MOXCHO20 pA38UMUSI NOCAe0NepayuUOHHbIX OCAONCHEHUl NnayueHmvl OCHOBHOU epynnbl
pacnpedeaunucs caedyowum obpasom, Huskuil puck (<10%) - 10 nayuenmos (154%), cpednuil puck (10-30%) - 44 nayuenm (67,7%),
svicokull puck (>30%) - 11 nayuenmos (16,9%). Takum 06pazom, Koau4ecmeo NayueHmos ¢ 8bICOKUM PUCKOM 6bl10 CHUdceHo 8 1,54 pasa
(X2=30,2, p <0,05) 3a cuem pacnpedeseHust 8 2pynnwvl € MEHLWUM PUCKOM, 8 MOM HUCE U 8 2pYyNNny HU3K020 PUCKA.

Buigoodul. Takum o6pa3om, nodmeepicdaemcsi agpekmugHOCMb HOMOZPAMMbI 0151 NPOZHOCMUYECKOU OYEeHKU pucka pa3eumusi
B03MOXNCHbIX OC/I0MHCHEHUU Yy NAYUEHMO8 ¢ NepesoMaMu NPOKCUMAAbHO20 omdeaa 6edpeHHol Kocmu.

Kawuesble ca108a: nepesoMbl HUNCHUX KOHEYHOCmell, Mema6oau4eckuli CUHOpOM, OCA0HCHEHUS NepesoMOo8, opmonedust KOHMpPOos
nospescoeHul.
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