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Aim — to evaluate contractile function of urinary bladder in patients with infiltrative
cervical cancer {CC) after nerve-sparing radical hysterectomy (NSRH). 90 patients
with infiltrative CC were treated with NSRH {n=45), or radical hysterectomy lll type
(RHE 1II) without presarvation of pelvic autenomic plexuses (n=45). While at pre-
operative period P1 indexes did not differ significantly between the groups, after
NSRH performance, P1 values were significantly higher than P1 values in the group
of patients treated with RHE Il {8.29£1.1 vs 3.51+0.8 cm H,0; p<0.05). P2 indexes
in patients from both groups before and after surgical treatment differad significantly
and were 6.82+0.4 and 12.27+1.2 emH,0 (p<0.05}in NSRHgroup, and 5.44+0.6 and
10.62%1.1 cm H,0 {p<0.05} in RHE Il group. The P value in both patients groups
before and after the surgical treatments was significantiy different, and demon-
strated a gradual elevation of urinary bladder pressure, especially in the patients
frem RHE Ill treated group. Urinary bladder volume at preoperative and postoperative
periods in NSRH-treated group remained practically unaltered (209.78+14.2 and
216.86+14.9 ml {p>0.5) respectively), while in the patients from RHE lll-treatad
group after surgical treatment an urinary bladder velume significantly decreased
from 188.4£10.510 161.9+£9.8 ml (p<0.05). The data of urodynamic study evidence
on better preservation of urinary bladder functions in patients with infiltrative CC after

NSRH than in the patients treated with RHE II1.

INTRODUCTION

In last vears, a significant progress in the
weatment of cervical cancer (CC) has been
achieved. New methodological principles have
been developed and applied, and equipment
and surgical techniques have been improved.
Inlocally-advanced forms of CC, urinary system
could be involved in pathological process in 50%
of cases [8, 10, 11] due 10 a close anatormic al-
location, common sources of blood supply and
innervation of pelvic organs [ 1, 6, 9, 15]. Some-
times, the results of surgical treatment could
be dissatisfactory. Amongthe causes of such in-
sufficiency one should mention variovs urologic
complications including inflammatory diseases
ofurinary system, uroclepsia, decreased bladder
capacity [3, 7, 15, 18]; complications caused
by trauma and denervation of urinary organs
duringsurgery of pelvic neoplasms [2, 3, 12, 17].

At early stages of cancerdevelopment, func-
tional changes in urinary system accompanied
with morphological changes could be observed.
Foremost, such anatomic-functional changes
result from close anatomic-topographic rela-
tions. Ureters kinking over finea innominata,
pass along lateral pelvic wall. Their terminal
partsare located in rigoscem vegicae region. The
distance between urinary bladder and anterior
wall of vagina does not exceed 1.5—2 ¢m. The

region of rrigonum vesicae corresponds to up-
per and partialty middle third of anterior wall
of vagina, while upper departments of bladder
adjoin endocervix. They are separated with
fibrous tissne which forms vesicovaginal septum.

Lateral walls of urinary bladder are located
close to mesodesma, and urethra makes con-
tact with lower third of vagina. An exiension
of tumor process from uterus, vterine adnexa
and vagina into urinary organs is facilitated with
common sources of innenvation, blood- and
lymph-circulation. Even small tumor may
cause certain anatomic-topographic alterations
in urinary organs via reflectory or local toxic
action. Malfunction of lymphatic or arterial
systems cause degenerative changes in nerve
elements thus promoting the development
of hydroureteronephirosis. Obstruction of ure-
ters is ofien observed in the places of location
of the most functionalty active nerve appara-
tus — in intramural and juxtavesical regions.
Traumatic injury of nenrogangliac apparatus
of ureters during surgery of CC plays a role
in the development of urinary stasis.

Before surgery it is important 10 evaluate
an anatomic- functional state ofurinary system.
Also, urologic examination should be performed
in the process of therapy and during dynamic
monitoring of the patients. This is the only way
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to reveal the initial stages of injury of urinary
organs in the patients with CC, to understand
their character and causes and 10 propose
acorrect curative tactics. Ultrasonic and urody-
namic methods play acentral role in diggnostics
of malignant tumors of lower pelvis and allow
detect alierations in urinary system before and
afier surgical treatment. Unfortunatety, untl
quite recently an urodynamic study of urinary
system has not been used in a complete ex-
amination of the patients with gynecological
cancer. Clinical experience evidences that the
severity of urologic complications increases
along with tumor enlargement and expansion,
and depends on the stage of the disease [4].
Independent of the disease stage, urologic study
should be performed in an imegrated manner
and include clinical and biochemical urine
and blood examination, cystoscopy, ultrasonic
and urodynamic examination, as far as many
patients already have significant alterations
of urinary system state at preoperative stage.

MATERIALS AND METHODS

90 patients with infiltrative CC were
treated with radical hysterectomy (RHE) in the
Department of Oncogynecology of National
Cancer Institute (Kyiv, Ukraine)in 2012—2016.
In 43 patients (group I) RHE was performed
with preservation of pelvic autonomic plexuses
(nerve-sparing radical hysterectomy — NSRH),
and in 43 patients RHE was performed by stan-
dard method without preservation of pelvic
autonomic plexuses (group I1, control group).
The prognostic indexes in the groups were

be performed preoperatively and postopera-
tively. Urodynamic study in the patients with
infiltrative CC is reasonable as far as it allow
reproduce patients’ symptoms, explain the
mechanism of malfunction development, and
reveal the most significant defects in the case
of combined malfunction of lower urinary
tract. Also an urodynamic study could be used
for prognosis of possible failure and for finding
the causes ofinefficiency ofan applied therapy.
Among the mostimporiant urodynamic meth-
ods one could mention cystomanometry. Cys-
tometry provides an information on adjustment
of urinary bladder to the process of its filling
as well as the CNS control of reflex of detru-
sor and sensor characteristics; it is a simple,
informative and mostly important method
of examination allowing reveal malfunction
of bladder in cancer patients.

Cystometry (cystomanometry) is a regi-
stration of the changes of intravesicular pres-
sure during its filling and urination. For the
first time cystometry was performed in XX
century, but its clinical relevance has been es-
tablished just recently due to the development
of urodynamics as clinical discipline [ 11, 14].

During cystometry the fluctuations of in-
travesicular pressure in the process of bladder
filling are recorded in graphic form. With the
use of cystometry, we have evaluated the main
urodynamic indexes such as pressure upon blad-
der filling (P1), first vesical tenesmus pressure
{P2); change of detrusor pressure upon change
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of bladder volume (P), volume of urinary blad-
der (V), and complience of wrinary bladder wall
(C) at preoperative period and postoperative
period in the groups of patients with infiltrative
CCtreated with RHE with preservation of pelvic
autonomic plexuses {n=43), orwithout preser-
vation of pelvic autonomic plexuses (n=45). The
results are presented in Tables Zand 3.

As ong may see, indexes of the pres-
sure upon bladder filling at preoperative
period in the patients treated with RHE
IIl and NSRH did not differ significantly
(2.96+0.6 v£3.80+0.68 cm H,O respectively;
p>0.3). However, after NSRH performance,
P1 values were significantly higher than
P1 valves in the group of patients treated
with RHE III: 8.29+1.1 »5 3.51+0.8 cm H,0
(p<0.05). So, pressure upon bladder filling
significantly increased after NSRH, but not
RHE, due to the preservation of vegetative
innervation of urinary bladder.

Indexes of first vesical tenestmus pressure
in patients from both groups before and after
surgical treatment differed significantly and
were 6.82+0.4and 12.27+ 1.2 cm HyO(p<0.03)
in NSRH-treated group, and 5.4440.6 and
10.624+1.1 ecmH,O (p<0.05) in RHE [11-treat-
ed group. So, one may conclude that the tvpe
of surgical intervention has no effect in regard
1o first vesical tenesmus pressure, but P2 index
depends on the timing of such examination.

The change of detrusor pressure upon
the change ofbladder volume in both patients

similar, Table 1—3 present the distribution o the Table 1. Clinical characteristics of infiltrative CC cases
patients with infiltrative CC inthe groups by the ~ Group — 5 Tuz'l;.‘l“_ag%%_aa_a.m% de, %
main prognostc criteria. , PHE 7 29 24 g 2 20 28 5280 4]

Aninformed consents were obtained from  Nspy - 31 29 7 - 33 6.1 424 515
patients according to the Ethical Commission
requirements of the National Cancer Institvte  Table 2. Comparison of pre- and post-operative urodynamic indexes in the patients treated
of Ukraine. Urodynamic study was carried out with NSRH {n=45}
with a special system «Uro-Pro» (Ukraine) index M=5D D
1 day before the surgery and in 3—4 daysafier  Fla (cm Hz0) 3.80+0.63 0.001726
hysterectorny. Bladder wall compliance is mea- g;b {cm Ezg} E?B%gj; 609:; '
sured as a change of detrusor pressure upon PQE {{grr"" HEO}} 1'2 25!1 29 0.0005
certain change of filling volume. Compliance  p {om H,0) 3.02+0.245
is caleulated by a formula: Pb (em H,0) 3.98+0.28 0.009251

C=V/P Va (mf) 200.78+14.2 0.552150
where P — change of detrusor pressure Vb (mi) 216.86+14.9
: Cia {mlfom H,0) 84.23+8.01

atamoment of change of volurme. Compliance oy {ml/cm H,0) 64.2246.83 0.006682

isexpressed in ml/cm H,O. Normally, compli-
ance should be higher than 10 ml/em H,O
at a volume vp to 100 ml and higher than
25 mi/em H,O at a volume up to 300 ml.

P1 — pressure upon bladder filling; P2 — first vesical tenesmus pressure; P — change of detrusor pressure
at a moment of change of a volume; ¥ — volume of urinary bladder; C — complience of urinary bladder wall;
gachindex is measured at preoperative period {a) and postoperative period {b).

If compliance is low (what is usualiy observed  Tanie 3, Comparison of pre- and post-operative urodynamic indexes in the patients treated
upon sharp increase of pressure and moderate with RHE (n=45)
volume change), it is unfavorable for the state Index M=SD p
of upper urinary tract [13]. Pia (em H,0) 2.9620.62 0.50159
Statistical analysis of the data was per-  Flb(cm H,Q) 3.5120.757 -
formed with the use of programs STATISTICA P2a (cm H,0) 5.420.649 0.00001
SOf . P2b {cm H,0) 10.6+1.12
D for Windows, Stat Sofi, Inc., USA. The Pa (cm H,0) 2 540,207
differences between the groups were evaluated P {cm H,0) 7.7:0.866 0.00000
using parametric and nonparametric criteria ~ ¥a (mi) 188.4£10.5 0.02466
using Student’s r-criterion. Vb {ml) 161.9+9.82 '
Cia (mijom H0) 93.4+7.84 0.00000
RESULTS AND DISCUSSICN C2b (ml/em H,0} 26.0+1.64 :

P1 — pressure upon bladder filling; P2 — first vesical tenesmus pressure; P — change of detrusor pressure
at a moment of change of a volume; ¥ — volume of urinary bladder; € — complience of urinary bladder wall;
gach index is measured at preoperative period {a) and postoperative period {b).

A comprehensive urodynamic study
of lower urinary tract that includes uroflowm-
€iry, cystometry, and rectormanometry, should
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groups before and after the surgical treat ments
was significantly different: 3.02+0.2 and
3.9840.28 cm H,O (p<0.05) in NSRH-treat -
ed group, and 2.5+0.2 and 7.7+0.8 cm H,O
(p<.05) in RHE III weated group. So, these
results indicated a gradual elevation of urinary
bladder pressure, especially in the patients
from RHE II1 treated group, what evidenced
on lower antiperistasis ofurinary bladder wall
in this group due o transsection of elements
of ganglia of pelvic autonomic plexuses.

An analysis of the indexes of winary
bladder volume (V) at preoperative and post-
operative periods has revealed the following
tendency: in NSRH-treated group V values
remained practically unaltered after the surgery
(209.78+14.2 and 210.86+14.9 ml (p>0.5),
respectiveiy), while in the patients from RHE
IT1-treated group after surgical treatment an uri-
nary bladder volume significantly decreased
from 188.4+10.5 10 161.949.8 ml (p<0.05).
These data allow conclude that the preservation
of bladder ramous of pelvic vegetative ganglia
in NSRH-treated patients improves the stabil-
ity of bladder volume, while the transaction
of pelvic vegetative ganglia in RHE III treated
patients leads 1o a decrease of bladder volume.

An analysis of complience of uri-
nary bladder wall (C) has shown that af-

ter surgical treatment C indexes tend-
ed 1o decrease in both groups of patients:
84.2348.0 15 64.2246.8 (p<0.05) in NSRH-
treated group; 93.4247.81526.041 1.6 (p<0.05)
in RHE IIl-treated group, but in the case
of NSRH the decrease iz notably lower than
in thecase of RHE (by 20 and by 67 ml/cm H,O,
respectively). So, preservation of pelvic vegeta-
tive ganglia much betier preserved a compli-
ance of urinary bladder wall than RHE with
transsection of elements of ganglia of pelvic
autonomic plexuses, thus decreasing the rate
of complications developing in wrinary system
at postoperative period. Inconclusion, the data
of urodynamic study performed at preopera-
tive and early postoperative period have shown
that surgical treatment of patients with invasive
CC with preservation of the major elements
of pelvic vegetative ganglia allows significantly
decrease the perceni of postoperative complica-
tions of urinary system.
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Awnaniz ypoguHamivHX NOKasHUKIB Y XBOPUX
Ha IHINETPATUBHII PaK LWKXAKW MaTKM
nicng Hepeo3bepiraodol pagurkanstol rictepexTomii
T. B. Hepameracw', B.C. Cainyivprus', C.B. Heenprovxo',
H.® Auzupda, E.O. Cmaxoecwcui’, O.1. Fuuna®, O.B. Kabonoe®
'HaylonansHii INCTHTYT paky, Knls
27Y IHCTHUTYT yponoril HAMH Ykpalnya, Kiuls
e TTYT Blonoril Haulonanes oro yHIBegcuTeTy
I, Tapaca LWeosvyerka, Kinle
Pealome. MeTa — OUIHHTH CKOPOTIHEY (PVHKLIED CEI0ROTO
MixXypay XROpHX Ha iH]iTeTpaTHEHHIT paK UIEIKH MaTex (PLLIM)
niciga Heppo3Sepiralodoi paxwkaneHol rictepextoMii (HPTE).
30 nanienTokK 3 iHQineTpaTHBHHM PILIM Oynu poznoxinedi
Ha 2 rpyMH: [ (OCHOBHA) rpyma — 45 XBOpHY, AKHM BHKOHJHA
HPTE, II (xoHTpontHA) rpyna — 45 XBOPHX, AKHKM BHKOHJIHA
pagHKAnLHA ricrepekTtoMia I THmy (PTE I11) Ge3 aBepeaenHa
TA30BOTO BETETATHBHOIO HEPBOBOTO CILIETEHHA. ¥ Hoonepalliii-
HHil nepioa Pl icTOTHO He BiAPIZHABCA MiXK rpymas. ITicng eu-
koHaHHa HPTE moxa2nuia P1 6yNH 2HAYHO0 BUINHMH NOPiBHAHO
3 MOKa2AuKamMH P1 y rpyni nawienTie iz PTE 11 (8,29+1,1 npoTH
3,51£0,8 cM BOA. €T.; p<0,05). P2 ¥ mauieHTOK 000X TpyIL A0 TA [liC-
4 Xipyprigdoro NiKYBAHHS 3HAYHO BiAPiHANHCH | CTAHOBWIH
6,82+0,41 12,27+£1,2 cM Boa. cT. (p<0,05) ¥ rpyni HPTE Biamno-
BiIHO Ta 3,44+0,6 i 10,0241,1 cM rOd. cT. (p<0,05) y rpyni PTE
11 eigroeinHo. [ToxazHukH P B 000X Tpynax XBOpHX A0 i MicHa
XipyprigHoro NiKyBaHHA 3HAYHO BiIpi3HAMKCA i MOKAIH IMO-
CTYMORE MiARHINEHHA P, ocodnueo y nanienTie iz PI'E II1. Vv no-
i micnmaonepalifiHmit nepioau y xropHx iz HPTE zaannueca
OPAKTHUHO HeIMIHHMM (209,78+14,2 i 216,86+14,9 Ma (p>0,5)
BiIMOBIMHO), TOAi AK ¥ nauieHTie i3 PTE 111 V 3HauHo 3HH3INBCA
3188,4+ 10,5 10 161,949,8 ma {p<0,035). OTHe, DOKAZHHKH CKOPO-
TyBaJLHOI PYHKUIT AeTpy30pa ¥ XBOPHX NiciA BuKoHaHHa HPTE
Kpawi, Hix ¥ xBopux micna PTE II1, 6e3 30epeikeHHA eleMeHTIR
TA30BOTO BETETATHBHOI'O HEPBOROIO CILTETEHHA.
Knionoei cnoga: iHQiILTPATHRHHE paK MIHAKH MAaTKH, HE-
pro3depiraioua PATHKANBHA MiCTePeEKTOMIA, LHCTOMAHOMETPIA.

AHanus ypoarHamMu4ecKnX noKkasarenem
y BonbHbIX MHBKNBTPETUBHEIM Pakom WernKn
MaTKW rnocne HEPBOCOXPaHAIOWEN pagnKanbHon
THICTEP3KTOMMI
T.B. Jepmennct!, B.C. Couwnppuipenrtrt, C.B. Hecnpadvre,
H.@. Tueupda’, 3A. Cmaxoscxuir!, A H. Fuuna?, A.B. Kabanoe®
'HaUBORANBHEIR HHCTHTYT Daka, Kieg
21V «MHCTHTYT yponorisys HAMH Ykpavnsts, Kunes
IAHC TATYT DHO0N0rify HaUORanEH 0ro yrusgepesreTa
M. Tapaca Wesvyerko, Kiteg
Pesrome. Llent — oUEHHTE COKPATHTENEHYIO (DYHELETO MOYEBOTO
My2BIps ¥ GONMEHLI HHPUIETPATHBHEM DAKOM LUSEKH dMaTiH (PLLIM)
NOCe HepBOCONPAHAIOLLIEN PaIHKANbHOHA rHeTepakroMud (HPTS).
90 MAUHEHTOK ¢ HHPHALTpaTHRHEN PLIM ORIM pacnpeneieHsl
Ha 2 rpyrine: [ (OCHOBHA) TPYTING — 45 NALMEHTOK, KOTOPBIM BEI-
TIOJTHE HA HEPBCONDAHIOMAI PaaHKaNbHaA [HeTepskTomMita (HPTD),
H II (KOHTPONLHAA) [PYTIIA — 45 NALNEHTOK, KOTOPHM BEIIO/IHERA
panMKIEHaa rHetepakTonta LI ima (PT3 111 He3 coxpareH Ha Taso-
BOTO BE[€TATHBHOTO HepPBHOIO CIETEHIS. B A00MepalHOHH b IepHoI
P1 cYLUECTREHHO He OTIHYIAIOCH MEXKTy NpyrmanH. Tlocne BRINOHE-
Hua HPI'S mokazateymi P1 SEUTH 3HAUMTEIEHO BLILLIE [10 CPABHEH HIQ
¢ noxazatensvi Pl B rpymine nawmieHtoe ¢ PT2 111 (8,294 1,1 npomiie
3,5140,8 oM oA, cT.; p<0,03). INokazatemmi P2 v naweHTOK 00eMX
TPYTIN A0 H OCTE XHPYPTHUYEC KO0 edeHHA 3HATHTETEHO OTHYATHC
H cOCTARmYM 6,8240,4 W 12,2741,2 ¢ Boa. cT. (p<{,05 B rpymine
HPI'Z 1 5,44+0,6 11 10,62+1,1 ¢M gox. CT. (p<0,05) B rpyrine PI'3 111
COOTBETCTBEHHO. [Tokazarem P B o0eix npyITax SONLHEX N0 K TIOCTIE
XHPYPrHIECKOTO NIe4eHHA 2HAUHTEIEHO OTRAYATHCE H NOKAAH M0-
CTeNeHHOE NoBBIUEHHe P, 0codeHHO ¥ maumeHToB ¢ PI'D 11 V B no-
H MocaeonepauHOHHKE nepHoaw ¥ SontHex ¢ HPI'D octanca
NPAKTHIECKH HEHAMEHHBIM (209,78+14,2 1 216,801 14,9 M (p>0,5)
COOTEETCTBEHHO), BTO BPEMA Kak ¥ naleHTorC PT'2 [11'V sHauHTeMEHO
CHHAUNCA ¢ 188,4%10,5 10 161,949,8 M ¢p <0,03). TaknmM oBpazom,
NOKAZATENH COKPATHTEIEHON (hyKIEH NeTpy30opa ¥ GONBHB M0Ce
pvmonneHna HPTSD myqwone, yeM vy Gonedex nocnie PTS 11T Ges co-
XPAHeHHW 31eMeHTOR TA30B0TO BEMETATUBHOMO HEPEHOIO CILIETEHIs.
Kmogeesle coBa; HHPLWIETPATHBHEL pak e KK MATKH, HEPBO-
COXPAHAIOWAA PAAHKATTEHAA [HCTEPIKTOMH A, LIACTOMAHOMETIAA.

KITMHUHECKAA CHKCNOIWA, Ne 2 (22), 2016




