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ANALYSIS OF URODYNAMIC INDEXES

IN PATIENTS WITH INFILTRATIVE CERVICAL
CANCER AFTER NERVE-SPARING RADICAL
HYSTERECTOMY

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 1lI) without preservation of pelvic autonomic 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 Ill (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 differed significantly
and were 6.82+0.4 and 12.27+1.2 cm H,0 (p<0.05) in NSRH group, and 5.44+0.6 and
10.62+1.1 cm H,0 (p<0.05) in RHE lll group. The P value in both patients groups
before and after the surgical treatments was significantly different, and demon-
strated a gradual elevation of urinary bladder pressure, especially in the patients
from RHE lll 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-treated
group after surgical treatment an urinary bladder volume significantly decreased
from 188.4+10.5 to 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
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NSRH than in the patients treated with RHE IIl.

INTRODUCTION

In last years, a significant progress in the
treatment 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
couldbe involved in pathological process in 50%
of cases [8, 10, 11] due to a close anatomic 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. Among the causes of such in-
sufficiency one should mention various urologic
complications including inflammatory diseases
of urinary system, uroclepsia, decreased bladder
capacity [3, 7, 15, 16]; complications caused
by trauma and denervation of urinary organs
during surgery of pelvic neoplasms 2, 5, 12, 17].

Atearly stages of cancer development, 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 linea innominata,
pass along lateral pelvic wall. Their terminal
parts are located in trigonum vesicae region. The
distance between urinary bladder and anterior
wall of vagina does not exceed 1.5—2 cm. The

region of trigonum vesicae corresponds to up-
per and partially middle third of anterior wall
of vagina, while upper departments of bladder
adjoin endocervix. They are separated with
fibrous tissue 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 extension
of tumor process from uterus, uterine adnexa
and vagina into urinary organs is facilitated with
common sources of innervation, 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 hydroureteronephrosis. Obstruction of ure-
ters is often observed in the places of location
of the most functionally active nerve appara-
tus — in intramural and juxtavesical regions.
Traumatic injury of neurogangliac apparatus
of ureters during surgery of CC plays a role
in the development of urinary stasis.

Before surgery it is important to evaluate
an anatomic-functional state of urinary 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 to propose
acorrect curative tactics. Ultrasonic and urody-
namic methods play a central role in diagnostics
of malignant tumors of lower pelvis and allow
detect alterations in urinary system before and
after surgical treatment. Unfortunately, until
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 integrated 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 45 patients (group 1) RHE was performed
with preservation of pelvic autonomic plexuses
(nerve-sparing radical hysterectomy — NSRH),
and in 45 patients RHE was performed by stan-
dard method without preservation of pelvic
autonomic plexuses (group I, 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 of inefficiency of an applied therapy.
Among the most important 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 XIX
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 urinary bladder wall
(C) at preoperative period and postoperative
period in the groups of patients with infiltrative
CCltreated with RHE with preservation of pelvic
autonomic plexuses (n=45), or without preser-
vation of pelvic autonomic plexuses (n=45). The
results are presented in Tables 2 and 3.

As one may see, indexes of the pres-
sure upon bladder filling at preoperative
period in the patients treated with RHE
11T and NSRH did not differ significantly
(2.9610.6 vs 3.80£0.68 cm H,O respectively;
p>0.3). However, after NSRH performance,
P1 values were significantly higher than
P1 values in the group of patients treated
with RHE I11: 8.29%1.1 vs 3.51£0.8 cm H,O
(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 tenesmus pressure
in patients from both groups before and after
surgical treatment differed significantly and
were 6.821+0.4and 12.27£1.2 cm H,0 (p<0.05)
in NSRH-treated group, and 5.44%0.6 and
10.6241.1 cm H,0 (p<0.05) in RHE III-treat-
ed group. So, one may conclude that the type
of surgical intervention has no effect in regard
to first vesical tenesmus pressure, but P2 index
depends on the timing of such examination.

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

similar. Table 1—3 present the distributionofthe ~ Table 1. Clinical characteristics of infiltrative CC cases
patients with infiltrative CC in the groups by the Group Tumor stage, % Tumor grade, %
main prognostic criteria. 1a 1b 2a 2b 3a 3b G1 G2 G3
. . PHE 7 29 24 9 2 29 29 52.9 441
An informed consents were obtained from  \gRH _ 31 29 7 _ 33 6.1 49.4 51.5
patients according to the Ethical Commission
requirements of the National Cancer Institute  Tahle 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+SD p
1 day before the surgery and in 3—4 days after ~ P1a (cm H,0) 3.80+0.63 0.001726
hysterectomy. Bladder wall compliance is mea- E;b (cm :28) 68 '3229:;01 60979
sured as a change of detrusor pressure upon PQg ((grnr: HZO; 12 2; £1.99 0.0005
certain change of filling volume. Compliance  pa (cm HZ(Z)) 3.02+0.245 y—
is calculated by a formula: Pb (cm H,0) 3.98+0.28 ’
Cc=V/P, Va (ml) 209.78+14.2 0.552150
where P — change of detrusor pressure Vb (mli) 216.86+14.9
at amoment of change of volume. Compliance Cal il cmlido0) ] 0.006682
s --omp C2b (ml/cm H,0) 64.22+6.83 :

isexpressed in ml/cm H,O. Normally, compli-
ance should be higher than 10 ml/cm H,O
at a volume up to 100 ml and higher than
25 ml/cm H,O at a volume up to 500 ml.

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

If compliance is low (what is usually observed  1ap1e 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]. P1a (cm H,0) 2.96+0.62 0.50159
Statistical analysis of the data was per- P10 (cm H,0) 3.51 +10.757 :
formed with the use of programs STATISTICA P2a (cm H,0) 5.420.649 0.00001
. P2b (cm H,0) 10.6+1.12
5.0 for WlndOWS, Stat SOft, IIlC., USA. The Pa (cm H,0) 2.5+0.207
: 2 an 0.00000
differences between the groups were evaluated  pp (cm H,0) 7.7+0.866
using parametric and nonparametric criteria ~ Va (ml) 188.4+10.5 0.02466
using Student’s 7-criterion. Vb (ml) 161.9£9.82 '
C1a (ml/cm H,0) 93.4+7.84 0.00000
RESULTS AND DISCUSSION C2b (ml/cm H,0) 26.0+1.64 .

P1 — pressure upon bladder filling; P2 — first vesical tenesmus pressure; P — change of detrusor pressure
at amoment of change of a volume; V — volume of urinary bladder; C — complience of urinary bladder wall;
each index is measured at preoperative period (a) and postoperative period (b).

A comprehensive urodynamic study
of lower urinary tract that includes uroflowm-
etry, cystometry, and rectomanometry, should
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groups before and after the surgical treatments
was significantly different: 3.02+0.2 and
3.98+0.28 cm H,0O (p<0.05) in NSRH-treat-
ed group, and 2.5+0.2 and 7.7+0.8 cm H,0O
(p<0.05) in RHE III treated group. So, these
results indicated a gradual elevation of urinary
bladder pressure, especially in the patients
from RHE III treated group, what evidenced
on lower antiperistasis of urinary bladder wall
in this group due to transsection of elements
of ganglia of pelvic autonomic plexuses.

An analysis of the indexes of urinary
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 216.86+14.9 ml (p>0.5),
respectively), while in the patients from RHE
III-treated group after surgical treatment an uri-
nary bladder volume significantly decreased
from 188.4+10.5 to 161.9£9.8 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 to 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 to decrease in both groups of patients:
84.23%8.0 vs 64.22+6.8 (p<0.05) in NSRH-
treated group;93.42+7.8v526.04+1.6 (p<0.05)
in RHE IllI-treated group, but in the case
of NSRH the decrease is notably lower than
inthe case of RHE (by 20 and by 67 ml/cm H,O,
respectively). So, preservation of pelvic vegeta-
tive ganglia much better 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 urinary system
at postoperative period. In conclusion, 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 percent of postoperative complica-
tions of urinary system.
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AHani3 ypoanHaMi4HMX NOKa3HUKIB Y XBOPUX
Ha iHPINbTPaTUBHUN pakK LKW MaTKN
nicns HepBo36epirato4voi pagnkKanbHOI rictepekTomil
T.B. Jlepmenocu’, B.C. Ceinyiypkuir’, C.B. Hecnpsodvko',
H.®. Jlueupoa’, E.O. Cmaxoecokuii’, O.1. Suyuna’, O.B. Kabanoe®
"HauioHanbuwnii iHCTUTYT paky, Knis
2y «lucturtyt yponorii HAMH Ykpaiuun», Knis
SIncTuTyT Gionorii HauioHanbHOro yHisepcurerty
im. Tapaca LLleB4yeHka, Knis
Pe3ome. MeTa — OLIIHUTU CKOPOTJIMBY (DYHKIIIIO CEUOBOTO
Mixypa y XBOpHUX Ha iH(inbTpaTUBHUI paK mniiku MaTku (PIIIM)
micyst HepBo3Oepiraouoi pagukanbHoi ricrepektoMii (HPTE).
90 nmauieHTok 3 iHdinpTpaTuBHUM PLIM O6ynu posnonineHi
Ha 2 rpynu: | (ocHoBHA) rpyna — 45 XBOpuUX, SIKUM BUKOHaHA
HPTE, Il (koHTposibHA) Ipyna — 45 XBOpUX, SIKUM BUKOHaHa
panukanbHa ricrepektoMist 111 tuny (PTE I11) 6e3 30epexxeHHs
Ta30BOr0 BEreTaTUBHOTO HEPBOBOIO CIUIETEHHs. Y doormepaliii-
Huit nepion P1 icrotHo He BinpisHsiBcst Mix rpynamu. [licist Bu-
koHaHHs1 HPTE nokasznuku P1 6yau 3HaUHO BUILIMMM MOPiBHSIHO
3 nokazHukamu Pl y rpyni nauienris i3 PTE 111 (8,29+1,1 npotu
3,51%0,8 cM Box. cT.; p<0,05). P2 y nanieHTOK 060X rpyI 10 Ta IIic-
JIsl XipypriuyHOTO JIiKyBaHHSI 3HaYHO BIiIPI3HSIIUCS i CTAHOBWIN
6,82+0,41 12,27%1,2 cm Box. cr. (p<0,05) y rpyni HPTE Binmo-
BimHO Ta 5,4410,6 i 10,62+1,1 cM Bom. ct. (p<0,05) y rpymi PTE
III BinnoBigHo. [TokazHuku P B 000X rpynax XBOpHUX A0 i Iic/s
XipypriuyHOTO JIiIKyBaHHSI 3HAYHO BiAPi3HSIMCA i MMOKa3aiu Mo-
ctynoBe miaBuileHHs P, oco6auBo y mauieHTi i3 PT'E 111. Vy no-
i micnsonepauiituuit nepioau y xsopux i3 HPTE 3anummuscs
npakTHyHO He3MiHHuUM (209,78+14,2 1 216,86+14,9 ma (p>0,5)
BiamosigHO), Toxi sk y nauieHTiB i3 PI'E 111 V 3HauHO 3HM3MBCS
3188,4%10,5 10 161,9£9,8 mi (p<0,05). OT:Ke, MOKa3HUKU CKOPO-
yyBaJIbHOI (DYHKIUIT neTpy3opa y xBopux micisi BukoHanuss HPTE
kpaii, Hixx y xBopux micisg PTE 111, 6e3 30epexxeHHs1 eJleMeHTiB
Ta30BOTO BEreTaTUBHOTO HEPBOBOTO CILIETEHHSI.
Kmouosi cioBa: iHGiIbTpaTUBHUM pakK IIMHKU MaTKU, He-
pBO30epiraoya paarKaabHa TiCTePEKTOMisl, IUCTOMAHOMETPIs.

AHanuns ypoanHaMuyeckunx rokasarenemn
y 60NbHbIX UHPUNETPATUBHBIM PAKOM LUENKN
MaTKu rnocsie HePBOCOXPAHSAIOLLEN PaAUKaNbHOMN
rMCcTepPIKTOMUN
T.B. llepmenncu’, B.C. Ceunyuyrui', C.B. Hecnpsovko',
H.®. Jlueupoa’, 3.A. Cmaxosckuii’, A.U. Syuna®, A.B. Kabanos®
"HaunoHanbHbIi MTHCTUTYT paka, Knes
2ry «Mucturyr yponorun HAMH Ykpauusbi», Knes
SUHCTUTYT GUonormm HaumoHanbHOro yHusepcurera
um. Tapaca LlleB4yeHko, Kues
Pestome. Llesib — oLEeHNUTb COKpATUTENTBHYIO (DYHKIIMIO MOYEBOTO
y3bIps1 Y 0OJIBHBIX MHOUIBTPATUBHBIM pakoM Iiieliku Matkul (PLLIM)
0CIe HEPBOCOXpaHsIIoLLel paaukaibHoi rucrepakroMun (HPI'D).
90 nauneHToK ¢ uHGmIbTpatuBHBIM PIIIM ObUIM pacmnpeneieHsbl
Ha 2 rpynmbl: | (ocHOBHAsT) Tpyria — 45 malyeHTOK, KOTOPBIM BbI-
MOJIHEHA HEepBCOXpaHsIolasl paaukaibHasi ructepaktomust (HPTD),
u Il (koHTposbHAsT) rpymma — 45 MalMeHTOK, KOTOPbIM BBITIOJHEHA
panukaabHasi ructepakTomMus 111 tuma (PI'D 111) 6e3 coxpaHeHus Ta3o-
BOI'0 BEreTaTUBHOTO HEPBHOTO CILIETeHUSI. B 1oorepaiiioHHbIi epron
P1 cymiectBeHHO He OT/IMYaIOCh MEXIY TpyrnaMu. [1ocse BbimmosHe-
Hust HPI'D nokazarenu P1 6butM 3HAYMTETHHO BHIILIE TTO CPABHEHUIO
¢ nokazarensimu P1 B rpynme nauumentos ¢ PI'D 111 (8,29+ 1,1 nmpotus
3,51£0,8 cm Bog. cr.; p<0,05). [Tokazarenu P2 y manmeHTOK 0benx
TPYIIII IO ¥ TTOCJIE XUPYPrUYECKOTO JICUSHHS 3HAYUTENTbHO OTJIMYATUCH
u coctapysiim 6,82+0,4 u 12,2741,2 cm Box. ct. (p<0,05) B rpyrre
HPI'D u 5,4440,6 u 10,62+1,1 cm Box. cT. (p<0,05) B rpyrme PI'D 111
cootBeTcTBeHHO. [Tokazarenu P B 06enx rpyrmmax 60JbHbIX 10 U TTOC/Ie
XUPYPrUUYECKOro JICUSHHST 3HAYMUTENIbHO OTIIMYAIMCH U TTOKA3aJIH T10-
cTerneHHoe ToBbilieHne P, ocobeHHo y arenTos ¢ PI'D I11. V B no-
U TIOC/IeoIepallMOHHBIN Mepuoabl y 6oabHbIX ¢ HPI'D ocrancs
MpakTHIecKu HemaMeHHbIM (209,78+14,2 u 216,86+14,9 M (p>0,5)
COOTBETCTBEHHO), BTO BpeMsi Kak y atyeHToB ¢ PI'D 111 V3HauuTensHO
cHmsuics ¢ 188,4%10,5 mo 161,9+9,8 mi (p <0,05). Takum oGpazom,
oKa3aTe/Ii COKPATUTEIbHOM (hYKIIMK IeTPy30pa y OOJbHBIX MOCe
BoiroHeHust HPI'D syuiie, yem y 6ombHbIx nociae PID 111 6e3 co-
XPaHEeHUSsI AJIEMEHTOB Ta30BOTO BETETATUBHOTO HEPBHOTO CIUIETCHUSI.
KimoueBbie cj10Ba: THGWIBTPATUBHBIN paK IIEHKN MaTK1, HEPBO-
COXpaHSIIOILAs paIuKalbHasl TUCTEPIKTOMUSI, IMCTOMaHOMETPHSI.

KITMHUYECKASR OHKONOIns, Ne 2 (22), 2016




