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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

The main treatment for muscle-invasive bladder cancer is 
radical cystectomy with lymph node dissection and various 
types of urinary diversion [1,2]. There are 3 variants of the many 
proposed operations methods for the derivation of urine, which 
have now found practical application: 1) external urine deriva-
tion (ureterocutaneostomy, intestinal plastic with the formation 
of “wet” growth); 2) internal derivation of urine into the contin-
uous intestine (ureterosigmostomy) 3) the creation of intestinal 
reservoirs that perform the function of the bladder and provide 
the possibility of independent controlled urination (various op-
tions for constructing an artificial bladder from segments of the 
intestine). However, the creation of an artificial intestinal blad-
der with restoration of transurethral urination is recognized as 
the best method of urine derivation today [3].

Oncological results, first of all, are affected by the quality of 
radical cystectomy, and the quality of life depends on the type 
of urine derivation. Given that orthotopic ileocystoplasty is the 
preferred urinary derivative option for patients, it also causes 
more postoperative complications. 

Urinary incontinence after the formation of an artificial blad-
der is one of the main complications of the postoperative period, 
and according to various authors, it can be up to 81% at night 
and up to 79% during the day [4,5]. According to Hautmann 
R.E., the patient does not retain urine due to insufficient afferent 
feedback and a decreased reflex of the urethral sphincter, when 
the formation of urine exceeds the capacity of the orthotopic 
bladder. The question of the low quality of life due to presence 
of urinary incontinence in patients with neobladder compared 
with incontinent types of urine derivation is still discussed in 
European countries [7,6]. 

Urodynamic indicators provide objective information about 
the function of the lower urinary tract by measuring various 
parameters of volume and pressure. Evaluation of urodynamics 
in patients with artificial bladder is not new, and many studies 
have been conducted to study long-term changes in urodynamic 
parameters [8].

In most sources, neobladder is described as a low-pressure reser-
voir with a sufficient volume prone to leukocyturia and bacteriuria 
[9,10]. The pressure in the bladder is formed due to the plastic tone 
of the detrusor and the influence of intra-abdominal pressure.

The detrusor must be removed during surgery and urination 
occurs due to an increase in intra-abdominal pressure, which, 
in turn, is formed by the tension of the muscles of the anterior 
abdominal wall and the pressure of the volume of urine on the 
external urethral sphincter [11].

The artificial bladder created from the detubularized segment 
of the ileum has innate differences from the original bladder in 
terms of sensory and motor functions.

An artificial reservoir coated with intestinal epithelium, de-
signed to perform unnatural urodynamic tasks, is not able to 
provide a satisfactory urination quality.

Urinary incontinence depends on the neobladder formation, 
damage of the sphincter apparatus, and the neurovascular fibers 
of the pelvis. It should be noted that sometimes the processes of 

chronic urinary retention prevail and patients require autocath-
erization.

The assessment of the urodynamic parameters of the artificial 
bladder based on the above information will help to understand 
the pathogenetic features of the functioning of the neobladder 
and the possibility of pharmacological correction.

Aim - to study the urodynamic features of the artificial bladder.
Material and methods. The examination of all patients was 

consistent with the ethical principles of conducting scientific 
medical research with human participation, as defined in the 
declaration of the Helsinki World Medical Association (1964-
2000). Voluntary written informed consent to participate in the 
examination was mandatory for all patients. The main study 
group consisted of 57 patients with invasive bladder cancer who 
underwent radical cystoprostatectomy with ileocystoplasty in 
several specialized centers.

Surgery was performed according to a standard technique 
with mobilization and extirpation of the bladder and prostate 
gland, lymph dissection, mobilization and disconnection of the 
ileum, the formation of a neobladder and several anastomoses. 
The age of patients averaged - (69.5±8.5) years (ranging from 
38 to 72 years), all patients were men. The examination complex 
consisted of clinical, biochemical and instrumental methods of 
investigation, which included: ultrasound examination of the 
upper urinary tract, abdominal cavity and conduit, multispiral 
computed tomography of the kidneys and lungs, magnetic res-
onance imaging of the small pelvis with the introduction of a 
contrast medium.

The urodynamic assessment of urination was evaluated after 3 
months (57 patients), 6 months (48 patients) and after 12 months 
(29 patients). The ambiguity of groups of patients is due to both 
the rejection of the study and the progression of the oncological 
process and death.

A combined urodynamic study (CUD) (enterocystotonometry of 
filling and emptying) was carried out by us on a urodynamic unit 
“Delphis KT” (Laborie, Canada) in accordance with the recom-
mendations of the Standardization Committee of the International 
Society for Urinary Incontinence. The study was carried out by in-
stalling a 3-way 12Ch urethral drainage, filling the uncovered unit 
with 0.9% sodium chloride solution, which was injected at a rate of 
50 ml / min. The system was checked previously for the absence of 
air bubbles. The cough breakdown determined the operation of all 
elements of the system, and then all the values ​​were “reset”.

Performing an urodynamic study, we studied: Basal pressure 
(BP) is the primary pressure in the coreless pressure vessel. The 
level of subjective sensitivity (LSS) is the minimum volume of 
fluid in the artificial bladder at which the patient determines the 
subjective sensation of filling the neocyst.

The level of the first urination (LFU) – is the minimum vol-
ume of fluid and pressure in the reservoir at which the patient 
felt the urge to urinate.

The level of imperative urination (LIU) is the volume and 
pressure in the neobladder, at which there was a hard-restrained, 
imperative urination.
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One of the most important functional indicators is the elonga-
tion (compliance) of the non-holder, which states the relation-
ship between the change in the volume of filling of the neoblad-
der and the corresponding increase in detrusor pressure during 
QUD. In other words, the compliance of the neobladder is the 
ability of the neobladder to show stable intravesical pressure fill-
ing with fluid, reflecting the adaptive ability of the bladder to ac-
cumulate sufficient volumes of fluid, given that the neobladder 
is formed from the terminal part of the ileum, the results cannot 
correspond to the indicators of the bladder detrusor. 

Statistical processing of the obtained results was carried out 
using descriptive and variation statistics methods using Stu-
dent’s criterion. The results were calculated on a personal com-
puter using licensed programs Statistics for Windows and Mi-
crosoft Excel 7.0. The difference was determined as significant 
at p≤0.05.

Results and discussion. The first urodynamic indicator that 
can be assessed performing a comprehensive urodynamic study 
is basal pressure, the pressure that we register initially installing 
the registration system is shown in Fig.

Fig. Indicators of basal pressure of the artificial bladder 
(cmH2O)

The basal pressure in the neobladder was 11.6±1.1 cmH2O af-
ter three months, 10.4±0.9 cmH2O after 6 months, (p≥0.05), and 
10.2±1.4 cm. (p≥0.05) after 12 months. A statistically significant 
difference is not determined, although dynamic changes of this 
indicator are noted.

Dynamic indicators of enterocystomanometry are present-
ed in Table. The level of subjective sensitivity (LFS) three 
months after the formation of the neobladder arose at a vol-
ume of 165.4±56.2 ml, which corresponds to a pressure of 
16.1±3.2 cm. An UCh occurred when the neocyst was filled 
up to 184.8±47.4 ml, during the follow-up study after 6 
months, against the background of a pressure of 18.2±4.1 cm 
(p≥0.05).

The dynamic component of the increase in volume and pres-
sure before the occurrence of subjective sensitivity is noted, but 
these indicators are statistically unreliable with respect to the re-
sults obtained three months after ileocystoplasty. 	The volume 
of the artificial bladder, studying the UHF 12 months after re-
constructive surgery, showed an increase to 195.7±62.1 ml., 
against the background of an increase in pressure to 17.2±2.4 
cm. (p≥0.05). The indicators did not change significantly in 
comparison with the data obtained after three and six months. 
The level of the first urge to urinate (LFU) is an indicator that 
characterizes the volume of the artificial bladder at which the pa-
tient feels the urge and urine. LFU in patients three months after 
ileocystoplasty occurred with a neobladder volume of 285.6±43 
ml., preassure was 35.2±3.3 cmH2O. Indicators after six months 
dynamically increased to 342.2±61 ml. and 18.2±4.1 cmH2O 
(p≥0.05), respectively, but were still statistically unreliable. 
The LFU values after 12 mounts changed and reached the neo-
bladder volume to the level of 382.6±51 ml. (p≤0.05), which is 
33.96% more than the result of LFU obtained after three months.

The pressure level in the artificial bladder at the first urination 
was 26.1±4.9 cmH2O (p≤0.05), which is 25.85% less than the 
pressure obtained in patients three months after ileocystoplasty.

An imperative, difficult-to-urge urination (IDUU) three 
months after ileocystoplasty occurred when the volume of the 
neobladder was 455.6±82.6 ml. The pressure corresponded 
to 40.2±2.1 cmH2O. The six months later, these indicators in-
creased, but not statistically significant up to 564.3±73.8 ml. and 
37.4±1.5 cmH2O (p≥0.05). 

The LFU was recorded with a volume of undercoating of 
634.2±44.2 ml. (p≤0.05) after 12 mounts, which is 39.2% more 
in comparison with the indicators after three months.

In turn, the pressure after 12 months at which an imperative 
urge arose was 30.7±3.6 cmH2O (p≤0.05), which is statistically 
significantly lower by 23.63% compared with the indicators af-
ter three months .

Compliance, an indicator of the detrusor’s extensibility, in the 
conditions of an artificial bladder showed original results. Three 
months after the formation of the artificial bladder, the compli-
ance was 11.33±2.1 ml /cmH2O and six months later, this indica-
tor increased to 15.09±2.6 ml /cmH2O, (p≥ 0.05), but remained 
statistically unreliable.

The compliance after 12 mounts, was 20.66±2.6 ml /cmH2O, 
(p≤0.05), which is statistically significant and 82.35% more than 
the indicator recorded 3 months after ileocystoplasty.

Conclusions. In fact, it is possible to statistically reliably 
evaluate dynamic changes in urodynamic parameters only after 
12 months, given the long period of adaptation of the neobladder 
to new operating conditions. The level of the first urge to urinate 

Тable. Dynamic indicators of enterocystomanometry

The studied parameters 3 mounths (n=57)
M±m

6 mounths (n=48)
M±m

12 mounths (n=29)
M±m

Level of subjective sensitivity ( LSS).  
V, ml 

P, cmH2O
165,4±56,2
16,1±3,2

184,8±47,4
18,2±4,1

195,7±62,1
17,2±2,4

Level of first urination (LFU)
V, ml; 

P, cmH2O
285,6±43
35,2±3,3

342,2±61
32,1±4,2

382,6±51*
26,1±4,9*

Imperative urination rate (IUR)
V, ml; 

P, cmH2O
455,6±82.6
40,2±2,1

564,3±73,8
37,4±1,5

634,2±44,2*
30,7±3,6*

Compliance, ml/ cmH2O 11,33±2,1 15,09±2,6 20,66±2,6*
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after 12 months increased by 33.96% (p≤0.05), and the pressure 
decreased by 25.85% (p≤0.05), compared with 3 months later.

Compliance indices characterize the artificial bladder as a res-
ervoir with complex possibilities for extensibility, but it is very 
promising in relation to potential adaptive properties, manifest-
ing the latter 12 months after ileocystoplasty. So, compliance 
increased after 12 months by 82.35% (p≤0.05), in comparison 
with the results 3 months after the formation of the neobladder.

The bulk of patients with an artificial bladder showed a large vol-
ume and low pressure urinary reservoir, which is logical, given the 
anatomical features of the small intestine and detrusor. The forma-
tion of a neocyst involves dissecting the intestine along the mes-
enteric margin, crossing the Meissner and Auerbach plexus, which 
aggravates the already reduced tone of ileum.

The artificial bladder, formed from the terminal ileum, shows 
the original results of an urodynamic study, not similar to the data 
obtained with various pathologies of the bladder. Patients with se-
vere atony of the neobladder were noted, which potentiated chronic 
mycotic insufficiency with elements of obstruction and required 
periodic catheterization. Some patients whose main complaint was 
urinary incontinence in the daytime and at night, according to the 
KUDI, demonstrated elements of the lack of overactivity, which 
can also be the cause of incontinence and requires further study of 
pathogenetic features and possible correction methods.

REFERENCES

1. Chang DT, Lawrentschuk N. Orthotopic neobladder reconstruc-
tion. // Urol Ann. 2015;7:1–7. doi:10.4103/0974-7796.148553.
2. Alfred Witjes J, Lebret T, Comperat EM, Cowan NC, De Santis 
M, Bruins HM, et al. Updated 2016 EAU guidelines on muscle-
invasive and metastatic bladder cancer// Eur Urol. 2017;71(3):462–
75.https://doi.org/10.1016/j.eururo.2016.06.020.
3. Georgios Gakis, Arnulf Stenzl. Ileal Neobladder and Its Variants. 
// European Urology Supplements Volume 9, Issue 10, December 
2010, Pages 745-753 doi.org/10.1016/j.eursup.2010.10.001
4. Aleksic P, Bancevic V, Milovic N, Kosevic B, Stamenkovic 
DM, Karanikolas M, et al. Short ileal segment for orthotopic 
neobladder: A feasibility study. // Int J Urol. 2010;17:768–73. 
doi: 10.4103/0974-7796.148553
5. Ahmadi H, Skinner EC, Simma-Chiang V, Miranda G, Cai 
J, Penson DF, et al. Urinary functional outcome following 
radical cystoprostatectomy and ileal neobladder reconstruction 
in male patients. // J Urol. 2013;189:1782–8. doi: 10.1016/j.
juro.2012.11.078.
6. Ziouziou I, Irani J, Wei JT, Karmouni T, El Khader K et al. 
Ileal conduit vs orthotopic neobladder: Which one offers the 
best health-related quality of life in patients undergoing radi-
cal cystectomy? A systematic review of literature and meta-
analysis. // Prog Urol. 2018 Apr;28(5):241-250. doi: 10.1016/ 
j.purol.2018.02.001. 
7. Crozier J, Hennessey D, Sengupta S, Bolton D, Lawrentschuk 
N. A Systematic Review of Ileal Conduit and Neobladder Out-
comes in Primary Bladder Cancer. // Urology. 2016 Oct;96:74-
79. doi: 10.1016/j.urology.2016.06.034. Epub 2016 Jun 29.
8. Kwang Hyun Kim, Hyun Suk Yoon, Wan Song et al. Cluster 
analysis identifies three urodynamic patterns in patients with or-
thotopic neobladder reconstruction. // PLoS One. 2017; 12(10): 
e0185255. Published online 2017 Oct 18. 
9. Xu K, Liu C, Zheng S, Li H, Xu Y, Xu AB, et al. Orthotopic 
detaenial sigmoid neobladder after radical cystectomy: technical 
considerations, complications and functional outcomes.// J Urol. 
2013;190: 928–934. doi: 10.1016/j.juro.2013.03.072 

10. Vishwajeet Singh, Swarnendu Mandal, Sachin Patil, Rahul 
Janak Sinha, Dheeraj Kumar Gupta, and Satya Narayan Sankh-
war Urodynamic and continence assessment of orthotropic neo-
bladder reconstruction following radical cystectomy in bladder 
cancer; a prospective, blinded North Indian tertiary care experi-
ence // South Asian J Cancer. 2014 Oct-Dec; 3(4): 223–226. doi: 
10.4103/2278-330X.142984
11. Dong Wang, Li‑Jun Li, Jing Liu, Ming‑Xing Qiu Long‑term 
urodynamic evaluation of laparoscopic radical cystectomy 
with orthotopic ileal neobladder for bladder cancer // ONCOL-
OGY LETTERS 8: 1031-1034, 2014 https://doi.org/ 10.3892/
ol.2014.2281

SUMMARY

URODYNAMIC PATTERNS OF ARTIFICIAL BLADDER

Savchuk R., Kostyev F., Dekhtiar Y.

Odessa National Medical University, Ukraine

The main treatment for muscle-invasive bladder cancer is rad-
ical cystectomy with creation of an artificial intestinal bladder 
with restoration of transurethral urination is recognized as the 
best method of urine derivation.

Aim – to study the urodynamic features of the artificial bladder.
The main study group consisted of 57 patients with invasive 

bladder cancer who underwent radical cystoprostatectomy with 
ileocystoplasty in several specialized centers.

The artificial bladder, formed from the terminal ileum, shows 
the original results of an urodynamic study, not similar to the 
data obtained with various pathologies of the bladder. Patients 
with severe atony of the neobladder were noted, which poten-
tiated chronic mycotic insufficiency with elements of obstruc-
tion and required periodic catheterization. Some patients whose 
main complaint was urinary incontinence in the daytime and at 
night, according to the KUDI, demonstrated elements of the lack 
of overactivity, which can also be the cause of incontinence and 
requires further study of pathogenetic features and possible cor-
rection methods.
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РЕЗЮМЕ

УРОДИНАМИЧЕСКИЕ ПАТТЕРНЫ АРТИФИЦИ-
АЛЬНОГО МОЧЕВОГО ПУЗЫРЯ

Савчук Р.В., Костев Ф.И., Дехтярь Ю.Н.

Одесский национальный медицинский университет, 
Украина

Основным методом лечения мышечно-инвазивного рака 
мочевого пузыря является радикальная цистэктомия с соз-
данием искусственного кишечного мочевого резервуара с 
восстановлением трансуретрального мочеиспускания, при-
знанного лучшим методом деривации мочи.

Целью исследования явилось определение уродинамиче-
ских особенностей искусственного мочевого пузыря.

Обследованы 57 пациентов с инвазивным раком мочевого 
пузыря, которым проведена радикальная цистопростатэкто-
мия с илеоцистопластикой в нескольких специализирован-
ных центрах. Средний возраст пациентов 69,5±8,5 лет (от 38 
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до 72 лет), все пациенты мужчины. Операция проводилась 
по стандартной методике с мобилизацией и экстирпацией 
мочевого пузыря и предстательной железы, лимфодиссек-
цией, мобилизацией и разъединением подвздошной кишки, 
формированием нового пузыря и нескольких анастомозов.

Уродинамическую оценку мочеиспускания проводили 
спустя 3 месяца у 57 пациентов, 6 месяцев – у 48 пациентов 
и спустя 12 месяцев – у 29 пациентов, остальные не явились 
на контрольное обследование.

Искусственный мочевой пузырь, сформированный из тер-
минального отдела подвздошной кишки, демонстрирует ори-
гинальные уродинамические результаты, не похожие на дан-
ные, полученные при различных патологиях мочевого пузыря. 

reziume

xelovnuri Sardis buStis urodinamikuri paterni

r.savCuki, f.kostevi, i.dextiari

odesis erovnuli samedicino universiteti, 
ukraina

Sardis buStis kunT-invaziuri kibos mkurnalo-
bis ZiriTad meTods warmoadgens radikalu-

ri cisteqtomia Sardis xelovnuri nawlavuri 
rezervuaris SeqmniT da Sardis transureTru-
li gamoyofis aRdgeniT, rac Sardis derivaciis 
saukeTeso meTodadaa aRiarebuli.
kvlevis mizans warmoadgenda xelovnuri Sar-

dis buStis urodinamikuri Taviseburebebis 
gansazRvra.
gamokvleulia 57  pacienti Sardis buStis in-

vaziuri kiboTi, romelTac ramdenime specialize-
bul centrSi Cautarda radikaluri cistopros-
tateqtomia iliocekaluri plastikiT. pacien-
tebis saSualo asaki - 69,5±8,5 weli (38-72 weli). 
operacia Catarda standartuli meTodikiT Sar-
dis buStis da winamdebare jirkvlis mobili-
zaciiT da eqstirpaciiT, limfodiseqciiT, TeZos 
nawlavis mobilizaciiT da dacilebiT, axali 
buStis da ramdenime anastomozis formirebiT.
Sardis gamoyofis urodinamikuri Sefaseba 57  
pacientTan Catarda 3 Tvis Semdeg, 48 pacientTan 
– 6 Tvis Semdeg, 29 pacientTan – 12 Tvis Semdeg.
TeZos nawlavis terminaluri nawilidan 

formirebul xelovnur Sardis buSts aqvs origi-
naluri urodinamikuri Sedegebi, gansxvavebuli 
Sardis buStis sxva paTologiebis dros miRe-
buli Sedegebisagan.

ВЛИЯНИЕ КОНТРАКТУР ТАЗОБЕДРЕННОГО СУСТАВА НА СИЛУ МЫШЦ БЕДРА
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Длительное течение любого ортопедического заболева-
ния приводит к запуску приспособительных механизмов 
движений – стояния, ходьбы, подъема и спуска с лестниц. 
Исключением не являются и дегенеративные заболевания 
тазобедренных суставов, которые изменяют сформирован-
ный в процессе взросления патерн ходьбы на патологиче-
ский [4,12]. 

В процесс ходьбы вовлекаются все мышцы нижних 
конечностей, тазового пояса, спины и живота, для под-
держания равновесия необходима согласованность в их 
работе, т.е. слаженность напряжения/расслабления мышц-
антагонистов. Наличие дегенеративных процессов в тазо-
бедренных суставах вынуждает человека уменьшать актив-
ность, а длительная гипомобильность приводит сначала к 
незначительной потере силы мышц, а с развитием дегенера-
тивных разрушений – к развитию контрактур и дальнейше-
му нарушению работы мышц. 

Постоянное напряжение приводящих мышц бедра и по-
степенное формирование приводящих контрактур приводят 
к изменению рычагов действия сил мышц всего тазово-
го пояса, бедра и ягодиц, ответственных за стабилизацию 
таза. При длительном течении дегенеративного процесса в 

тазобедренных суставах, сформированные приводящие кон-
трактуры достаточно быстро осложняются сгибательными, 
т.е. переходят в сгибательно-приводящие. Учитывая, что 
равновесие таза при ходьбе поддерживается мышцами-ан-
тагонистами, которые находятся в балансе, нарушение лю-
бой группы мышц ведет к дестабилизации других.

В нормальном состоянии происходит сбалансированное 
напряжение/расслабление мышц [5], однако ограничение 
ротационных движений нарушает работу мышц-ротаторов, 
при наличии приводящей контрактуры приводящие мышцы 
бедра находятся в расслабленном состоянии, а отводящие 
– в напряженном, с формированием сгибательной контрак-
туры. 

Цель исследования - определить влияние контрактур та-
зобедренного сустава на силу мышц бедра.

Материал и методы. Анализ походки проводили в про-
грамме OpenSim 4.0 [7]. В основу моделирования взята мо-
дель gait2394 [2,3,16], позволяющая изучить 76 мышц ниж-
них конечностей и туловища. Немасштабированная модель 
представляет собой объект ростом 1,8 м, массой 75,16 кг. 
При моделировании ограничивали объем движений в тазо-
бедренном суставе, достаточном для ходьбы, для моделиро-


