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ABSTRACT

BACKGROUND: The outcome of tuberculous bladder lesions is its irreversible shrinkage, persistent disorder of accumulative
function and a significant decline in the quality of patient’s life. Supratrigonal augmentation ileocystoplasty and replacement
ileocystoplasty are standard treatments for microcystis of tuberculous etiology. Currently, the advantages and disadvantages
of these methods have not been sufficiently studied.

AIM: To conduct a comparative assessment of the quality of life and functional outcomes of patients with tuberculosis etiology
microcystis after supratrigonal augmentation and replacement ileocystoplasty.

MATERIALS AND METHODS: The patients of the study were divided into two groups. The first group included 19 patients who
underwent supratrigonal bladder resection with augmentation ileocystoplasty, the second group included 20 patients treated
with replacement ileocystoplasty. In the period from one to six years after the surgery, quality of life was assessed and a com-
plex urodynamic study was carried out.

RESULTS: Analysis of the “General health” measure according to the King's Health Questionnaire demonstrated the worst
quality of life in the patient group after bladder resection (p = 0.013). In this group, the QoL scale indicated the worst measures
of “Quality of Life due to Dysuria” (p = 0.019). The measures of the filling enterocystometry were consistent between the patient
cohorts and varied in the satisfactory range. All key criteria reflecting the voiding function were significantly worse in group I:
larger volume of residual urine (p = 0.001), lower maximum emptying rate (p = 0.034), and higher frequency of intermittent
self-catheterization (p = 0.001). Calculation of the obstruction index showed a high prevalence of chronic urinary retention
in the specified patient group (p = 0.015). Thus, abdominal pressure had to be increased several-fold for the patients under-
went augmentation ileocystoplasty to initiate (p = 0.001) and maintain (p = 0.036) emptying of the intestinal urinary reservoir.
The incidence of reservoir-ureteral reflux and incontinence is consistent in both groups (p > 0.05).

CONCLUSIONS: Cystectomy with replacement ileocystoplasty, as an intervention with the best quality of life and functional
results, is the optimal choice in patients with microcystis of tuberculous etiology.

Keywords: urogenital tuberculosis; bladder tuberculosis; cystectomy; bladder resection; ileocystoplasty; urodynamic;
quality of life.
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AHHOTALNA

AxTtyanbHocTb. VicxoaoM TybepKynesHoro nopaxeHus Mo4eBOro ny3bips ABASETCA ero HeobpaTUMoe CMOpLLMBaHME, CTOWKOE
HapyLUEHNE HaKOMMUTENIbHOM YHKLMM U 3HAUUTESIBHOE YXYALLEHWe KayecTBa Xu3HU bonbHoro. CynpaTpuroHansHas ayrMeH-
TaLMOHHasA WNEOLMCTONNACTUKA U 3aMECTUTENbHAs MIEOLMCTONNACTUKA — CTaHAAPTHBIE BUAbI IEYEHWUSt MUKpoLMCTICa TY-
bepKynesHoit aTvonoruu. Ha ceropHALWHNIA AeHb NpeUMyLLECTBA U HEAOCTATKM YKa3aHHbIX METOA0B U3y4eHbl HeLOCTATOuHO.
Lienb — npoBecTu cpaBHUTENbHYIO OLIEHKY KauecTBa MU3HW U QYHKLMOHANbHBIX pe3ynbTaTtoB Y NaLMeHTOB C MUKPOLMCTU-
COM TybepKyne3HoW 3TMONOTMM NOCHe CyNpaTPUroHanbHOWM ayrMeHTaLMOHHOW M 3aMeCTUTENTBHOW UNeOLMCTOMIACTUKM.
Matepuansl u Metoabl. B uccnegosanum bbinm chopmupoBatbl ABe rpynnbl. Mepsas rpynna Broyana 19 nauueHTos, ne-
PEHECLLUMX CYNpPaTPUroHaNbHY0 PE3EKLMI0 MOYEBOr0 My3bIpsi C ayrMeHTALMOHHOM UNEOLMCTONNACcTUKON|, BO BTOPYO rpynmy
Bowwnm 20 YenoBeK, KOTOPbIM BbINOSIHA/M 3aMECTUTENbHYK0 MneoumMcTonnacTuky. B nepuos ot 1 go 6 net nocne onepauum
M3y4yanocb KauecTBo XM3HU M MPOBOAMIIOCH KOMMIEKCHOE YPOAMHAMMYECKOe UCCNef0BaHue.

Pesynbtatbl. AHanus 3Hauenmii «0bLuee cocTosHWe 3[0poBbA» cornacHo onpocHuky KHQ npoaemoHcTpupoBan xyalee
KayecTBO }M3HM B rpynne 6onbHbIX nocne pesekuuu ModeBoro ny3sbips (p = 0,013). Y HuX e No JaHHbIM LUKambl Kaue-
cTBa xu3Hu QoL oTMevancs MeHee MpueMmeMbIii pesynbTaT no nokasateno «KauecTBo XU3HKM BCNeLCTBME PaccTpONCTB
Mouemcnyckanus» (p = 0,019). Moka3aTenu 3HTEPOLMCTOMETPUM HAMONHEHWS ObIIM COMOCTaBUMbI MEXY KOropTaMu na-
LMEHTOB M HaXO4MNMCh B YA0BNETBOPUTENBHOM AnanasoHe. Bce KiloueBble KpUTEPUM, OTPaKaloLLMe 3BaKYaTOPHY BYHK-
LIMI0, OKa3anncb 3HaUYMMO XyXKe B MepBoit rpynne: 6onblwni 06beM octatouHoi Moum (p = 0,001), MeHbLLas MakcUManbHas
cKopocTb onopoxHenus (p = 0,034) u HeobXx0AMMOCTb MHTEPMUTTUPYIOLLLEN CaMOKaTeTepu3auum B BosbLIEM YuCHe CyyaeB
(p =0,001). PacueT nHaeKca 0bCTPYKLUMM NOKa3an LUMPOKYH0 pacnpoCTPaHEHHOCTb XPOHUYECKOW 3afepIKKMU MOUM Cpeam yKa-
3aHHOM KaTeropum bonbHbIX (p = 0,015). TaK, y4acTHMKaM, NepeHeclnM ayrMeHTaLMOHHYK0 UNeoLMCTONNACcTUKY, LA UHK-
unaumm (p = 0,001) n noppep:kanus (p = 0,036) ONOPOIKHEHUS KULLIEYHOTO MOYEBOTO pe3epByapa NPUXOAMNOCH CO3/AaBaTb
B pa3bl bosbluee abaoMUHanbHOE faBneHue. HacToTa pa3BuTiA pe3epByap0-MOYETOYHUKOBOIO pedlioKca U MHKOHTUHEHLMM
bbina conoctasuMa B 0beux rpynnax (p > 0,05).

BbiBogpl. LIMCTIKTOMMSA C 3aMeCTUTENbHOW MNEOLMCTONIACTUKOW, KaK BMELLATeNbCTBO C JIYULLMMM MOKa3aTensMi KayecTsa
JU3HW M QYHKUMOHAMBHBIMU pe3yfibTaTaMu, ABJIETCA ONTUMAJIbHBIM BbIDOPOM Y NaLMEHTOB C MUKPOLMCTMCOM TybepKynes-
HOM 3TUONOMUM.

KnioueBble cnioBa: yporeHuTasbHbIi TybepKynes; TybepKyne3 MoYeBOro My3bipsi; LUMCTIKTOMUS; Pe3eKUUs MOYEBOro
ny3bIps; UIEOLMCTONNACTUKA; YPOAMHAMMKA; KAYeCTBO XU3HM.
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BACKGROUND

According to the World Health Organization Global
Report, 10.6 million people (5.8 million men, 3.5 mil-
lion women, and 1.3 million children) were newly diag-
nosed with tuberculosis in 2022, with about 3.1 million
not treated due to late diagnosis. In 2022, the disease
ranked second as a cause of death from a single infec-
tious agent, after COVID-19. Tuberculosis was the cause
of death in 1.3 million patients (including 167,000 pa-
tients with HIV) and remained the main death factor for
HIV-positive people [1]. Extrapulmonary forms account
for 5% to 45% of cases [2-4]. On average, this value is
close to 10% and tends to decrease in developed coun-
tries and increase in developing ones [5, 6]. According to
the data presented on the portal of the Unified Interde-
partmental Information and Statistics System (EMISS),
more than 45,000 patients with newly diagnosed active
tuberculosis were registered in Russia in 2022. For the
period, the incidence rate per 100,000 population was
31.0. Extrapulmonary lesions accounted for 2.8% of
newly diagnosed cases [7]. The most frequent localiza-
tions of extrapulmonary tuberculosis were bone tissue,
urogenital tract, lymph nodes, pleura and cerebral mem-
branes [8]. Among extrapulmonary forms, the proportion
of urogenital tuberculosis varies widely depending on the
geographical region: reaching 15%-20% in Africa, Asia,
Eastern Europe and 2%-10% in Western Europe and the
USA, and ranks second, slightly behind tuberculosis of
bones and joints. In more than 20% of cases, urogenital
tuberculosis occurs in patients with active pulmonary tu-
berculosis [8-10].

In the structure of urogenital tuberculosis, the inci-
dence of bladder involvement is 10.6%-52.3% [5, 11-16].
Specific bladder lesions lead to irreversible reduction in
its capacity and subsequent shrinking, which is mani-
fested by persistent impairment of accumulative function
and a significant decline in the quality of life [14, 17, 18].
While being effective at the initial stages of the disease,
conservative therapy at this stage can no longer lead
to regression of pathologic morphofunctional changes.
A shrunken bladder, or microcystis, or small tuberculous
bladder, or stage 4 bladder tuberculosis, is an extreme
clinical form and an indication for surgery [19].

Supratrigonal bladder resection followed by aug-
mentation ileocystoplasty (AICP) and cystectomy with
replacement ileocystoplasty (RICP) are the standard
and most commonly performed surgical procedures for
small tuberculous bladder. These methods aim at crea-
ting a low-pressure bowel reservoir as close to a healthy
bladder as possible, which can preserve upper urinary
tract function and improve quality of life [11, 14, 20-25].
To date, there is no consensus on the criteria for choos-
ing between these types of surgeries. Several authors
give unambiguous preference to RICP, while another

Vol. 14(3) 2024

00l https://daiorg/10.17816/urovedb35170

Urology reports (St. Petersburg)

group of authors, when choosing a surgical aid, proceeds
from the data on the functional capacity of the bladder,
suggesting performing AICP when its values are higher
than 15-20 mL, and RICP when this volume is lower.
This approach is based on the hypothesis that a decrease
to 15-20 mL and less is a marker of the bladder triangle
involvement in the pathologic process and its preserva-
tion becomes inappropriate, also in order to avoid pos-
sible complications. However, publications justifying this
assumption are in line with expert opinion by the level of
evidence [14, 19, 22, 25-28].

The literature review shows that although surgery for
small tuberculous bladder has no alternatives, there are
currently no publications comparing the quality of life
and the results of a complex urodynamic study (CUDS)
after these interventions. Few papers have described the
quality of life and functional outcomes after surgery for
small tuberculous bladder [22, 29-34]. The use of dif-
ferent parts of the gastrointestinal tract, their different
lengths, various ways of their reconfiguration, dissimi-
larity of bladder resection levels in the absence of a full
range of urodynamic studies indicates the heterogeneity
of the groups by a number of key parameters in these
studies. This, in turn, makes it impossible to extrapolate
the significance of the findings to the previously men-
tioned most common surgical techniques.

Thus, the pronounced and irreversible impairment of
lower urinary tract function and the resulting decline in
the quality of life of patients with small tuberculous blad-
der, as well as the lack of reasoned preferences in the
choice of ileocystoplasty method determine the relevance
of this study.

The study aimed to compare the quality of life and
functional results in patients with microcystis of tuber-
cular etiology after supratrigonal augmentation and re-
placement ileocystoplasty.

MATERIALS AND METHODS

From 2007 to 2019, more than 100 surgeries for
small tuberculous bladder were performed in the De-
partment of Urogenital Tuberculosis in the St. Peters-
burg Research Institute of Phthisiopulmonology. A total
of 39 patients were included in this monocenter pro-
spective study: 21 men (53.8%) and 18 women (46.2%),
mean age of 55 years (21 to 76 years). Two groups were
formed depending on the surgical technique. Group 1 in-
cluded 19 patients who underwent supratrigonal bladder
resection followed by AICP. The surgery was performed
using a modified Studer technique and involved a wide
anastomosis of the reservoir with the resected bladder.
Group 2 included 20 patients with cystectomy and RICP
using the classic Studer technique.

Patients were enrolled in the study according to the
following criteria: presence of small tuberculous bladder
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(functional capacity of not more than 100 mL); surgery in
the scope of supratrigonal bladder resection followed by
AICP or cystectomy with RICP; not less than 1 year from
surgery to inclusion in the study.

Non-inclusion criteria were organic infravesical ob-
struction, including prostatic hyperplasia; upper urinary
tract obstruction; metabolic acidosis; concomitant neu-
rologic diseases; detrusor sphincter dyssynergia; vesico-
ureteral reflux; stress urinary incontinence and bladder
capacity of less than 20 mL before surgery.

The groups were similar by gender, age, bladder and
prostate volume (p > 0.05). At the time of surgery, all pa-
tients had completed anti-tuberculosis chemotherapy or
its intensive phase. During the post-surgery examination,
clinical recovery from tuberculosis or absence of specific
process activity was confirmed in all cases.

Long-term results were followed up 1 year or more
(maximum 6 vyears) after the surgeries, and differ-
ences in follow-up times were comparable (p > 0.05).
The patients completed questionnaires as part of the
study. The impact of lower urinary tract symptoms on
quality of life was assessed using the IPSS (Interna-
tional Prostate Symptom Score), QoL (Quality of life
due to urinary symptoms) scale and KHQ (King's Health
Questionnaire). The latter focuses on both a compre-
hensive assessment of urinary-related quality of life
and the severity of various disorders, i.e., frequency
of nocturia, urgency, urinary incontinence, pain syn-
drome, and urinary incontinence during intercourse [35].
In addition to quality of life, questionnaires were used
to record subjective assessment of the severity of lower
urinary tract dysfunction. The relevant part of the KHQ
questionnaire and the specialized IPSS questionnaire
were used. Originally developed for patients with be-
nign prostatic hyperplasia, the IPSS questionnaire has
been widely used over time in other diseases that lead to
lower urinary tract dysfunction, including in women [36].
In this regard, this questionnaire was named International
Scoring System for Lower Urinary Tract Symptoms in the
adapted version for the countries of the Commonwealth
of Independent States [37].

Objective assessment of the functional state of the
lower urinary tract was performed using a urinary di-
ary, bladder ultrasound and CUDS. The Pico Smart
SNYC0022 urodynamic system certified in Russia (Men-
fis biomedica, Italy) and Urocompact 6000 plus weight
uroflowmeter (Wiest, Germany) were used. CUDS includ-
ed residual urine volume determination, uroflowmetry,
filling cystometry and pressure/flow study with pelvic
electromyography. All the mentioned tests in the study
were performed in line with the international require-
ments and guidelines of the Intestinal Reservoir Sub-
committee of the Terminology Standardization Commit-
tee of the International Urinary Retention Society of 1996
[38-41].

Tom 14,Ne3, 2024

00l https://dai.org/10.17816/urovedb35170

ypOHOFMHECRME BEJOMOCTH

The study was approved by the Independent Ethical
Committee of St. Petersburg Research Institute of Phthis-
iopulmonology of the Ministry of Health of the Russian
Federation (Extract No. 4.1 of April 15, 2013).

Statistical analysis of clinical data was performed
using Statistica for Windows (version 12). The distribu-
tion of quantitative parameters was assessed using the
Shapiro—-Wilk test. They were compared in the studied
groups using the Mann-Whitney test. Qualitative param-
eters were evaluated using nonparametric methods ¥?,
X% with Yates's correction (for small groups), and Fisher’s
test. Results are presented as the median and upper and
lower quartiles, Me [Q,5; Q;]. The criterion of statistical
significance of the obtained results was considered to
be p < 0.05.

RESULTS

Patients in both cohorts reported complete resolu-
tion of frequent urination, urgency and associated uri-
nary incontinence, pain and discomfort associated with
urge to urinate after surgery. This resulted in normalized
sleep, reduced or eliminated dependence on absorbent
hygiene products, and no need to plan trips based on
the location of public toilets. Overall, with improve-
ment relative to the baseline, the evaluation conducted
demonstrates differences in achieved results. Thus,
according to the QoL scale, the group of patients who
underwent bladder resection showed a worse score on
the Quality of Life due to Urinary Symptoms parameter
than after cystectomy (p = 0.019). In the same group,
according to the KHQ questionnaire, less acceptable
values were recorded for General Health Status domain
(p = 0.013). The cohorts were comparable in selected
aspects of quality of life, such as the severity of limi-
tations in daily activities and socializing, degradation of
personal relationships, deterioration in sleep and en-
ergy, and overall severity of their condition (Table 1).
The best domain scores for the limitations in physical
activity and emotional state were found in the post-cys-
tectomy group, but the differences were not statistically
significant.

The total IPSS score of the patients in the two groups
did not differ significantly, remaining in the range of
15.40-17.64, which corresponds to a moderate degree of
urinary dysfunction (p = 0.178). A similar pattern of find-
ings was typical of the IPSS irritative domain (p = 0.119).
The worst value of the obstructive domain was found in
Group 1, i.e., 12.29 compared to 8.50 in Group 2, but
this difference was not significant (p = 0.077). A similar
but already statistically significant difference was found
when assessing the frequency of urinary difficulty based
on Question 18 of the KHQ questionnaire (p = 0.045).
No significant differences were found for other ques-
tions in this questionnaire. Thus, the questionnaire
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demonstrated that the quality of life and urinary act char-
acteristics achieved after RICP were rated higher than
after AICP.

The functional capacity of the intestinal urinary reser-
voir (IUR), according to urinary diaries, was comparable
and ranged 350 to 400 mL. The mean single voiding vol-
ume in Group 1 was 183 + 104 mL versus 241 + 82 mL in
Group 2, but this difference was statistically insignificant
(p = 0.096).

The possibility of independent IUR voiding was present
in all observed patients after RICP, whereas after AICP it
was completely absent in 5 cases (26.3%). Moreover, the
remaining 14 patients in this group had significantly high-
er residual urine volume (p = 0.001). It exceeded 100 mL
in 9 patients in Group 1 and only in one patient in Group 2.
Thus, a significantly higher prevalence of chronic urinary
retention was found among patients after AICP, 73.7% vs.
26.3%, and hence a more frequent need for intermittent
self-catheterization (p = 0.001).

Uroflowmetry was performed in all patients who were
able to void independently (Table 2). For four of the six
parameters assessed, Group 1 had significantly worse
results than Group 2. In addition to the main parame-
ter — maximum voiding rate — less acceptable values
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were found for the average voiding rate, volume of ex-
creted urine and time of delayed voiding. No differences
were found for the other items.

Not all patients with IUR were able to excrete more
than 120 mL of urine at a single voiding. This fact, de-
spite the absence of generally accepted standards for
performing uroflowmetry after intestinal plasty of the
urinary reservoir, may cast doubt on the representative-
ness of the obtained values. Therefore, a comparative re-
evaluation of uroflowmetry results was performed only in
those patients who could achieve a volume greater than
120 mL when voiding the urinary reservoir. Only 7/14 pa-
tients from Group 1 who were able to void independently
and 15/20 patients from Group 2 were included in the
re-evaluation (Table 3).

Modified group data analysis continues to demonstrate
better uroflowmetry results after cystectomy than after
supratrigonal bladder resection. First of all, it concerns
the main parameter — the maximum urine flow rate,
which was within normal range and significantly higher
in Group 2 patients than in Group 1 patients. A similar
pattern of differences was obtained when assessing the
volume of excreted urine. Group 2 showed better results
for the other parameters, but due to the limited sample

Table 1. Quality of life measures according to the King's Health Questionnaire (KHQ), Me [Q,5; Qy5]
Tabnuua 1. Mokasatenn KayecTsa }m3HK no onpocHuky KHQ, Me [Q,5; Q]

Groups o o
Parameter Statistical significance, p
Group 1 Group 2
Domain 1. General health perception, score 21[2: 2] 111; 2] 0.013
Domain 2. Incontinence impact, score 312; 3] 312; 3] 0.448
Domain 3. Role limitations, score 31[2; 3] 2 [2; 2,5] 0.160
Domain 4a. Physical limitations, score 2 [1; 4] 2 [1;2,5] 0.148
Domain 4b. Social limitations, score 111; 2] 1101;1,5] 0.319
Domain 5. Personal relationships, score 101;2 101;2] 0.884
Domain 6. Emotions, score 211; 4] 1.51[1; 2,5] 0.164
Domain 7. Sleep/energy, score 2101; 3] 21,5, 2] 0.811
Domain 8. Severity measures, score 1101;3] 211;3] 0.527
Table 2. Evaluation of uroflowmetry data, Me [Q,5; Q;5]
Tabnuua 2. Ouenka nokasareneit ypodnoymetpin, Me [Q,g; Q;5)
Groups
Uroflowmetric parameter Group 1 Group 2 Statistical significance, p
(n=14) (n=20)

Maximum urine flow rate, mL/s 8.4[5.2; 13.0] 16.0 [12.4; 20.7] 0.002
Average urine flow rate, mL/s 3.05[2.1;5.1] 6.25 [4.4; 9.7] 0.002
Time to maximum rate, s 8.6 [4.6; 10.5] 10.5 [7.6; 15.2] 0.1
Urination time, s 38.3 [23.0; 104.0] 39.5[24.7; 69.1] 0.506
Volume of excreted urine, mL 98.0 [56.0; 176.0] 219.0 [124.0; 311.0] 0.007
Urinary retention time, s 9.851[2.6; 17.8] 2.01[1.5; 6.0] 0.048
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Table 3. The uroflowmetry findings with a volume of emptying more than 120 ml, Me [Q,5; Q;5]
Tabnuua 3. Pe3ynbratel ypodnoymetpum npu obbeme onopoxkHeHus 6onee 120 mn, Me [Q,5; Q]

yponorwecwe BEJOMOCTH

Groups
Uroflowmetric parameter Group 1 Group 2 Statistical significance, p
(n=7) (n=15)
Maximum urine flow rate, mL/s 13.0 [8.8; 14.9] 17.9 [13.1; 23.8] 0.034
Average urine flow rate, mL/s 5.112.2; 7] 6.6 [5.7; 10.9] 0.105
Time to maximum rate, s 8.5 [3.3; 14.9] 11.0 [8.3; 17.9] 0.245
Voiding time, s 27.8119.9; 172] 41.0 [30.1; 62] 0.916
Volume of excreted urine, mL 176.0 [131; 214] 277.0 [188; 357] 0.041
Voiding retention time, s 2.6 [0; 14] 2.011; 3] 0.622
Table 4. The filling enterocystometry measures, Me [Q,5; Qy5]
Tabnuua 4. Mokasatenn aHTepoLmcToMeTpUN HanonHeHus, Me [Q,s; Q;]
Uroflowmetric parameter broups . St_a _tistical
Group 1 Group 2 significance, p
Reservoir capacity at first urge, mL 137.0 [81; 222.0] 146.5 [98.5; 180.0] 0.933
Reservoir capacity at normal urge, mL 269.0 [165.0; 358.0] 190.0 [152.5; 247.5] 0.070
Reservoir capacity at strong urge, mL 326.0 [258.0; 497.0] 239.5[191.5; 332.5] 0.062
Maximum enterocystometric capacity, mL 344.0 [278.0; 497.0]  252.5 [193.0; 395.5] 0.070
Estimated reservoir pressure at first urge, cm of water column 3.9[0.8; 9.4] 8.95[2.2; 17.3] 0.177
Estimated reservoir pressure at normal urge, cm of water column 6.812.9; 21.1] 12.25[7.6; 25.9] 0.211
Estimated reservoir pressure at strong urge, cm of water column 15.3 [7.2; 44.6] 26.65 [11.2; 41.0] 0.369
Ersntiz}a\:veadt::iimc:igpressure at maximum enterocystometric capacity, 18.5 [10.5: 44.0] 26,65 [11.1: 37.0] 0.474
Compliance, mL/cm of water column 18.5 [13.4; 36.3] 14.54 [10.5; 33.7] 0.369
Number of patients with involuntary contractions of the reservoir wall 12.0 (63.16 %) 13.0 (65.0 %) >0.05
Number of involuntary contractions of the reservoir wall 2.5[1.5; 3.5] 4.0 [3.0; 7.0] 0.092
Maximum estimated reservoir pressure at involuntary contraction of 35.5 [23.9; 62.0] 44.0 [27.0; 72.0] 0.624

the reservoir wall, cm of water column

size, after excluding a large proportion of patients from
the analysis, these differences did not become statisti-
cally significant.

The primary method of assessing reservoir func-
tion of both bladder and IUR is filling cystometry. For
all volumetric parameters of enterocystometry, such
as reservoir capacity at first, normal and strong urges,
and maximum enterocystometric capacity, no statisti-
cally significant differences were obtained. Despite this,
all four volumetric parameters of filling enterocystom-
etry were greater in Group 1, and the differences were
trending in three of them. The calculated reservoir pres-
sures at the first, normal, strong urges and at maxi-
mum enterocystometric capacity were also comparable
(Table 4).

The peculiarities of the plastic material used to form
the IUR determine the need to take into account the
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peristaltic activity, since it can play a destabilizing role
in recreating a low-pressure reservoir. The indicated IUR
activity was recorded in 63.16% of Group 1 patients and
65.0% of Group 2 patients. In addition, no statistically
significant differences were obtained when estimating
the number of involuntary peristaltic contractions of the
IUR wall and the maximum estimated reservoir pressure
during them. The latter was in an acceptable range in
most cases. The IUR wall compliance in both groups re-
mained within the acceptable range and, which is equally
important, was comparable.

Voiding enterocystometry with pelvic electromyogra-
phy was performed in all patients with independent IUR
voiding (Table 5). Involuntary electromyographic activity
was not detected in any of the cases.

The estimated reservoir opening pressure values
were not significantly different between groups when
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Table 5. Emptying enterocystometry data
Tabnuua 5. [laHHble 3HTEPOLMCTOMETPUM OMOPOXKHEHUSA
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: Groups Statistical
Uroflowmetric parameter i~
Group 1 Group 2 significance. p
Estimated reservoir opening pressure, cm of water column 22.6 [20.0; 42.0] “522?'37 6] 0.847
Abdominal opening pressure, cm of water column 30.2 [21.2; 43.3] 5.510.0; 18.0] 0.001
Opening time based on calculated reservoir pressure, s 18.2 [4.5; 115.8] 4.811.0; 18.2] 0.107
Opening time based on abdominal pressure, s 21.1[11.4;131.2] 8.0 [4.3; 30.5] 0.077
Estlmated reservoir pressure at maximum voiding rate, cm of water 264 17.1: 32.1] 262 110.3: 36.1] 0.600
umn
Abdominal pressure at maximum voiding rate, cm of water column 29.5[6.0; 50.3] 11.4 [0.6; 20.0] 0.036
Non-obstructive voiding
I Obstructive voiding
B |ndefinite voiding
95,0%

Group 1

Group 2

Figure. The distribution structure for the types of the intestinal urinary reservoir emptying in patients of groups 1 and 2; p = 0.015
Pucynok. CTpyKTypa pacnpefeneHusi TUNoB OMOPOXHEHMS KMLLEYHOr0 MOYeBOro pe3epByapa y naumenTos rpynn 1un 2; p=0,015

compared with abdominal pressure at this point. It was
much higher in Group 1 patients, and the differences
were statistically significant. In addition to the opening
pressure, all patients in this group had large opening
times, which were outside the acceptable range, whereas
in Group 2 the values corresponding to normal ones pre-
vailed. Due to the wide variation in the obtained data, the
seemingly obvious differences were characterized only by
a trend toward statistical significance.

The estimated reservoir pressure at maximum voiding
rate, as well as the estimated reservoir opening pres-
sure, were comparable between groups. Comparison of
abdominal pressures at maximum voiding rate continues
to demonstrate a multiple of higher pressure in Group 1,
the differences were statistically significant.

The obstruction index was calculated according to
the Abrams-Griffiths method, where the equivalent de-
trusor pressure at maximum voiding rate is naturally the
estimated reservoir pressure. The obtained obstruction
index allowed dividing the patients within each group
by the type of voiding of the intestinal urinary reservoir
into three subgroups: obstructive, nonobstructive, and
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indefinite (see Figure). The presented parameters show
statistically significant differences between the groups.
Thus, the obstructive type of voiding was detected in al-
most half of the patients after AICP, while only in one
case in the other group (5%).

Taking into account the leading role of abdominal
pressure in the IUR voiding, we recalculated the ob-
struction index according to the Abrams-Griffiths meth-
od based on the abdominal pressure at the maximum
voiding rate. The obtained results do not contradict the
initial calculations and also demonstrate statistically
significant differences between the groups (p = 0.001).
Non-obstructive voiding was registered in all patients
after RICP, whereas only in 42.1% of cases after AICP.
The latter group was otherwise represented by patients
with both obstructive (36.8%) and indefinite (21.1%)
voiding patterns. No stress urinary incontinence was
observed in any of the patients. In all cases, there was
so-called overflow incontinence, which occurred most
often during nocturnal sleep. In Group 1, this sign was
recorded less frequently, but the difference significance
was not established (p > 0.05). The incidence of reservoir
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ureteral reflux was comparable in both groups, account-
ing for 42.1 and 45.0% (p > 0.05). Despite preservation
of the urethral triangle, as well as the ureteral orifices,
Group 1 patients did not show a beneficial lower inci-
dence of reservoir ureteral reflux.

DISCUSSION

According to the KHQ questionnaire, patients under-
going bladder resection with AICP have a significantly
worse score in the General Health domain, with no in-
tergroup differences in the Impact of Urinary Disorders
on Life domain. This may suggest that the score in the
General Health domain after AICP is reduced not due to
impaired voiding function, but possibly due to other co-
morbidities. However, this assumption is refuted by the
QoL score, which shows a significantly worse score in the
Urinary Symptoms domain of Quality of Life after AICP.
This contradiction, in our opinion, is caused by the shift of
emphasis in the question in the KHQ questionnaire from
the emotional status to the functional-role aspect of the
quality of life as follows: “How much do you think your
bladder problem affects your life?” The QoL questionnaire
has a fundamentally different question: “How would you
feel if you had to live with your urinary condition the way
it is now for the rest of your life?” Thanks to the ability
to perform self-catheterization, patients with impaired
evacuatory function may not have to limit their physi-
cal and social activities or avoid going to public places.
However, the prospect of persistent urinary difficulty and
the realization of the need to continually (for the rest of
life) perform self-catheterization, which involves a sig-
nificant amount of resources, energy, time and possible
complications, negatively affects self-perception and ul-
timately quality of life, as demonstrated by the QoL scale.
The significant role of this factor is also confirmed by
the absence of intergroup differences in functional-role
aspects of the quality of life (Table 1).

Subjective assessment of lower urinary tract function,
based on the IPSS questionnaire and the corresponding
section of the KHQ questionnaire, reveals comparable
parameters reflecting reservoir function and a higher
prevalence of obstructive symptoms in the first group.
Clear evidence of this is the large proportion of patients
after AICP who reported their inability to empty the IUR
on their own.

Objective control data support the subjective as-
sessment. The urinary diary values and filling entero-
cystometry were comparable, and more importantly, re-
mained within the acceptable range. This demonstrates
the achievement of satisfactory reservoir function in
both groups. In contrast to reservoir function, analysis
of evacuatory function parameters shows significant dif-
ferences. Significantly greater residual urine volume and
consequent more frequent need to perform intermittent
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self-catheterization were typical of the group after AICP.
Significantly worse uroflowmetry values were also noted
here. All of the above findings indicate impaired evacu-
atory function, but do not reveal its mechanism. In this
regard, all patients with the ability of independent IUR
voiding were performed voiding enterocystometry fol-
lowed by calculation of the obstruction index using the
Abrams-Griffiths method. The results indicate a com-
parable contribution of the IUR wall to the voiding pro-
cess, but due to the lower maximum velocity in Group 1,
the obstruction index was significantly more often in the
obstructive range. This fact, as well as literature data,
casts doubt on the validity of using calculated reservoir
pressure in the assessment of infravesical obstruc-
tion [42]. It is known that patients with intestinal urinary
reservoirs are a priori largely transferred to the ab-
dominal voiding, which is due to weak and uncontrolled
contractile capacity of the IUR wall. Thus, the main
mechanism for triggering the voiding process is abdomi-
nal pressure [42-52]. This shows that its significance
in interpreting the voiding enterocystometry results is
equivalent to detrusor pressure in the preserved bladder
muscle layer and the significance of abdominal pressure
in the case of detrusor decompensation. In turn, this al-
lows for a directly proportional relationship between the
magnitude of abdominal pressure during emptying of the
intestinal urinary reservoir and the severity of infravesi-
cal obstruction. Taking this into account, several authors
suggest using the abdominal pressure index to calculate
the obstruction index [53, 54].

In this study, according to the abdominal pressure,
both for opening and the maximum voiding rate, the pa-
tients of Group 1 had to exert many times more force not
only to initiate the IUR voiding, but also to maintain it.
The calculation of the obstruction index based on abdomi-
nal pressure continues to demonstrate the high prevalence
of infravesical obstruction in Group 1 patients. All of the
above demonstrates unsatisfactory evacuatory function
of IUR after AICP due to infravesical obstruction. A direct
causal relationship of obstructive urination and chronic
urinary retention with a preserved urethral triangle has
been demonstrated in several other studies [11, 32, 33,
55-59]. On the other hand, in this study, the mentioned
relationship is not only stated but also confirmed by the
CUDS. An additional argument confirming the key role of
the preserved urethral triangle in evacuatory dysfunction
and the development of chronic urinary retention was the
follow-up and treatment outcomes: 9 (50%) patients from
Group 1 underwent repeat surgery. Transurethral resec-
tion of the bladder neck was performed in 8 cases, and
open resection of the remaining bladder tissue with sub-
sequent formation of a reservoir-urethral anastomosis
was performed in one case. Histology confirmed severe
fibrosis in all patients, and satisfactory voiding without
chronic urinary retention was restored in 7 of 9 cases.
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Despite preservation of the urethral triangle, patients
in Group 1 did not show a lower incidence of reservoir
ureteral reflux. None of the patients had stress urinary
incontinence, all cases showed overflow incontinence,
which occurred most often during nocturnal sleep.
In Group 1, this sign was recorded less frequently, but
the differences were only trends. The absence of stress
urinary incontinence in all study patients confirms the
self-sufficiency of the urethral external sphincter in
providing stress urinary retention and refutes the criti-
cal importance of urethral triangle preservation for this
purpose. At the same time, the continence mechanisms
are not crucial for the prevention of nocturnal inconti-
nence, as this pathology occurs as a result of the IUR
overfilling, usually when the structures providing urinary
retention are in good condition. Therefore, we consider
the better rates of nocturnal incontinence in Group 1
with similar data on stress urinary incontinence to be
a consequence of hypercontinence recorded in this
group, which, in our opinion, is not subject to positive
evaluation.

Thus, the hypothesis put forward earlier that the
initial bladder capacity of more than 15-20 mL deter-
mines the preservation of bladder neck structures and,
consequently, its functional consistency, was not con-
firmed in our study. This assumption, corresponding to
the expert opinion by the level of evidence, ignores the
factors of inevitable disintegration of the functionally uni-
fied neuromuscular apparatus structures of the bladder
during its resection and subsequent scarring. Moreover,
the assumed stage of fibrosis spread in the bladder wall
is also questioned from the point of view of the course
of tuberculosis in the urinary tract: the main gateway of
infection is the ureters, and the earliest signs of the spe-
cific process are found around their mouths, hence, in
the area of the urethral triangle or close to it [9, 19, 31].
According to some authors, long-term inflammatory pro-
cess of the bladder wall of tubercular etiology causes its
fibrosis and stiffness, which in the long term can lead to
anastomosis strictures, sclerosis of its neck, hypercon-
tinence [11, 25, 27]. Furthermore, despite ongoing anti-
tuberculosis chemotherapy, there is still a risk of recur-
rence of tuberculous infection in the remaining bladder
wall [60].

CONCLUSION

Supratrigonal bladder resection with augmentation
ileocystoplasty in contrast to cystectomy with replace-
ment ileocystoplasty in microcystis of tubercular etiology
is associated with worse quality of life and unsatisfac-
tory evacuatory function of the intestinal urinary reser-
voir. This study did not show any advantages of supra-
trigonal resection over cystectomy in terms of quality of
life or functional outcomes. The obtained results allow
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considering cystectomy with replacement ileocystoplas-
ty as the surgery of choice in microcystis of tubercular
etiology.
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AOMO/IHUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHECNW CYLLECTBEHHLIA BKAA
B pa3paboTKy KOHLenuuu, npoBefeHue MCCnefjoBaHUs W MOA-
FOTOBKY CTaTby, MPOYNM U OA00OpUNM uHamnbHyl0 Bepcuio nepep,
nybnukaumei. JInuHbii BKNag, Kaxaoro aetopa: K.X. Ynbupos —
pa3paboTka KoHLenuuu U u3aiiHa uccnefoBaHus, 0b3op nute-
patypbl, cbop  0bpaboTka MaTepuana, aHanu3 MosyYeHHbIX faH-
HbIX, HanucaHue TekcTa pykonucy; B.B. Mpotowak, M.A. babakuH,
H.M. KywHupeHko — paspaboTka KoHLenuun U au3anHa uccne-
[0BaHUs, aHanM3 MoNlyYeHHbIX AaHHbIX, PeAaKTUPOBaHME TEKCTa
pykonucy; A.A. Topenosa, M.B. MapoHHukoB — obpaboTka mate-
puana, aHanus noJly4eHHbIX faHHbIX, HaNUcaHue TeKCTa PYKOMuCK.

WcTounuk dmHaHcupoBaHus. ABTopbl 3asBNSIOT 06 OTCYTCTBUM
BHELLHero GuUHaHCMpOBaHWUA MpU NPOBELEHUN UCCIIEA0BaHMS.

KoHdnukT uHTepecoB. ABTOpbI [eKNapupylT OTCYTCTBUE
ABHBIX UM MOTEHLMANbHBIX KOHOMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaumeii fLaHHOW CTaTby.

JITnyeckuin komutet. [lpoTokon wuccnepoBaHus bein ofo-
bpeH HesaBuCMMbIM 3TMyeckuM KomuteToM mpu OIBY «CaHkt-
MeTepbyprckuii Hay4HO-MUCCeA0BaTENbCKUNA MHCTUTYT GTU3MONYSb-
MOHos10run» MuH3apasa Poccum (npotokon N2 4.1 ot 15.04.2013).

WHdopMupoBaHHoe cornacue Ha nybnmkaumto. ABTopbI Nony-
YWIM MTUCBMEHHOE COTfIacue NaLMEHTOB Ha MybnMKaLmio MeauLIMH-
CKUX JaHHBIX.
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