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ABSTRACT

BACKGROUND: Tuberculosis of the genitourinary system is a common cause of organ removal surgeries. Despite the improve-
ment of medical technologies, kidney and urinary tract surgeries for urogenital tuberculosis are traditionally performed using
the open method.

AIM: To assess the findings of laparoscopic and open combined nephroureterectomy with transurethral resection of the distal
ureter in patients with renal tuberculosis.

MATERIALS AND METHODS: The findings of 61 nephroureterectomies with transurethral resection of the distal ureter per-
formed for destructive renal tuberculosis were analyzed. Open nephroureterectomy was performed in 31 patients, and laparo-
scopic approach was used in 30 patients. Patients in both groups were comparable by gender and age.

RESULTS: The surgery duration, volume of intraoperative blood loss, rate and severity of postoperative complications were
lower in patients who had laparoscopic interventions. When examined 1 month after surgery, patients in both groups showed
the improvement of clinical parameters. The following changes were reported: a significant decrease in the nighttime urination
rate, a decrease in IPSS scores, and an increase in the functional bladder capacity without significant differences depending
on the surgical approach. After the surgery, a significant improvement in the quality of patients’ life was observed. In patients
who had laparoscopic surgery, improvements were detected in all the SF-36 questionnaire domains. However, in patients
after open surgery with a positive effect on most of assessed parameters no significant improvement of parameters in section
“General Physical Health” was found.

CONCLUSIONS: Irrespective of the selected approach, combined nephroureterectomy with transurethral resection of the distal
ureter is an effective method of surgical treatment of patients with destructive renal tuberculosis. Moreover, the laparoscopic
technique has shown a number of significant advantages over open surgery.
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AHHOTALMA

AkTyanbHocTb. TybepKyne3 MoYenosioBOM CUCTEMbl SBASETCA YacTOM MPUYMHOM OpraHOYHOCALMX onepaumii. HecMotps
Ha COBEPLUEHCTBOBaHUE MEIMLMHCKUX TEXHOMOTWIA, OMEepaLMM Ha NOYKax U MOYEBLIBOLSALLMX MYTAX MPU YpPOreHUTaNnbHOM
TybepKynese TpaaMULMOHHO OCYLLLECTBASIOT OTKPLITbIM CNOCOBOM.

Llenb — oueHUTb pesynbTaThl 1anapoCKOMMYECKON U OTKPLITOW KOMBMHMPOBaHHON HEPOYPETEPIKTOMUM C TPAHCYpPETPasib-
HOM pe3eKuuen AUCTaNIbHOTO 0TAeNa MOYETOUHMKA Y 6OMbHBIX HedpOoTybepKye3oM.

Matepuans! u MeToppl. lpoBefieH aHanu3 pe3ynbTatoB 61 HedpoypeTepaKTOMMM C TpaHCypeTpanbHOi pe3eKumeil aucTanb-
HOro OTZieNa MOYETOYHMKA, BBIMOHEHHBIX MO NMOBOAY AECTPYKTUBHOrO HedpoTybepkynesa. HedpoypeTepaKToMuio OTKpbI-
TbIM JOCTYMOM BbiNosHAnM 31 nauueHTy, nanapockonuyeckum goctynoM — 30. bonbHble 0beunx rpynn 6binu conoctaBUMbl
Mo noJy 1 Bo3pacry.

Pesynbtatbl. [poOA0/MKUTENBHOCTL OMEPATMBHOTO BMeLLATENbCTBA, 00BbEM MHTpAoONepauMoHHOM KPOBOMOTEPM, YacToTa
1 BbIPAXXEHHOCTb MOCNE0NEPALMOHHBIX OCTIOXHEHWUHA BbIIM HUKE Y MALMEHTOB, KOTOPbIM BbIMOHAMM NanapocKonuyeckue
BMeLuaTenbCTBa. [pn 0bcnegoBaHum yepes 1 Mec. mocne onepauuy y nauueHToB 0beux rpynn BbiIBEHa NONOXKUTENbHAsA
LVHaMUKa KIIMHUYECKUX nokasatened. OTMeYeHo [OCTOBEPHOE CHUMEHWE YacTOTbl HOUHBIX MOYEUCMYCKaHWUW, YMeHbLue-
Hue cymMbl bannos IPSS, yBenuyeHne GyHKUMOHANIBHON EMKOCTU MOYEBOr0 Ny3bips 6e3 CYLeCTBEHHbIX pasnnynii B 3a-
BUCUMOCTW OT omepaTuBHoOro foctyna. [locne onepauum 0TMEYEHO CYLLECTBEHHOE YYULLEHUE KaqyecTBa XM3HW NaLMEeHTOB.
Y 60M1bHBIX, KOTOPLIM BbIMOSTHANM JTANApPOCKOMMYECKYI0 OMepaLuio, BbISBNIEHa NOMOXUTEIbHAA AMHAMUKA N0 BCEM JOMEHaM
onpocHuka SF-36. B To e BpeMs y NauMeHTOB NOC/e OTKPLITOM OMepauymn Npu NONOXUTEIbHOM BIMSIHUM Ha 60MbLUMHCTBO
OLiEHMBAEMbIX MOKa3aTesiell He YCTaHOBMIEHO 3HAUMMOI IUHAMUKV NoKa3aTtenei pasgena «06wmi Guanyeckuin KOMNOHEHT
30,0p0BbA».

BbiBogbl. BHe 3aBMcMMOCTM OT BblbpaHHOrO [OCTYNa KOMOMHUPOBaHHAsA HePOYPETEPIKTOMMSA C TPAHCYPETPaNbHON Pe3eK-
UMen OMCTanbHOro OTAena MOYeTOYHUKA ABNAETCA 3PGhEKTUBHBIM METOLOM XMPYPrUYeCKOro NeveHust BosbHbIX AecTpyK-
TMBHbIM HedpoTybepkynesoM. [pu 3TOM nanapocKonMyeckas MeToAMKa NoKa3ana psf CYLLeCTBEHHbIX NPeUMYLLECTB Nnepes,
OTKPBITbIM OMEpaTUBHBLIM BMELLATENTCTBOM.

KnioueBble cnoBa: HeppakToMus; HedpoypeTepakToMUs; HedpoTybepKynes; pe3eKumns MoYeTOUHNKa; SF-36.
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BACKGROUND

In most regions of Russia, genitourinary involvement
is the most common form of extrapulmonary tubercu-
losis. Up to 80% of those affected by kidney tubercu-
losis undergo surgical treatment, which predominantly
includes organ removal surgeries. Disease progression
leads to a decrease in kidney function and the develop-
ment of renal failure. Nephrectomy is not only required
due to renal failure that follows the progression of spe-
cific inflammation and major calcification, but also high
incidence of ureter involvement, as well as hydrouretero-
nephrotic changes [1, 2]. In the latter case nephroureter-
ectomy has to be performed to fully remove the affected
parts from the urinary system, prevent dysuria, empy-
emas, malignization, and stone formation in the ureteral
stump, which occur frequently [3, 4]. However, surgery
does not always reduce the disease symptoms. For ex-
ample, frequent and painful urination persists in more
than half of patients after nephrectomy, despite the re-
moval of the specific infection site. It could be the result
of the ureteral stump that was affected by tuberculosis
still causing abnormal urinary urges [2]. It has been not-
ed that nephroureterectomy with transurethral access to
ureter in comparison to the classic nephrectomy relieves
dysuria in patients with kidney tuberculosis to a larger
extent [5].

The removal of the nonfunctional kidney after che-
motherapy usually leads to clinical cure, but when per-
formed through an open surgical access, it is an invasive
intervention. Despite the progress in medical technology,
which has significantly reduced intervention invasiveness
in many areas of surgery, in the treatment of urinary tu-
berculosis, kidney and urinary tract surgery is carried
out with the conventional open method [6]. Only a small
series of cases were published that were dedicated to the
results and capabilities of laparoscopic nephroureterec-
tomy for nonfunctional kidney affected by tuberculosis
[7, 8]. To this day, the effectiveness and safety of kidney
and ureter removal using less invasive methods have not
been studied.

The study aim is to compare the results of laparo-
scopic and open combined nephroureterectomy with
transurethral resection (TUR) of the distal ureter in pa-
tients with renal tuberculosis.

MATERIALS AND METHODS

Between November 2017 and October 2023,
61 nephroureterectomies were carried out for destruc-
tive renal tuberculosis in Moscow Municipal Applied Re-
search Center for Combating Tuberculosis. Thirty-one of
them were performed with open access (Group 1) and
30 with laparoscopic access (Group 2). The surgery for
both groups started with the TUR of the distal ureter.
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Pre-operative cystoscopy showed that no patient had spe-
cific inflammation of the urinary bladder. Patents in both
groups were matched in gender and age. Group 1 inclu-
ded 17 men and 14 women (mean age: 52.5 + 0.5 years).
Group 2 included 18 men and 12 women (mean age:
51.2 + 7.07 years). At the time of the surgery, all pa-
tients had received the intensive phase of the main round
of tuberculosis chemotherapy. The left kidney was more
often affected by tuberculosis. It was true for 18 (58.1%)
patients in Group 1 and 17 (56.7%) patients in Group 2.
The analysis of the changes in laboratory findings for all pa-
tients was similar without significant differences between
the groups.

Open nephroureterectomy with transurethral
resection of the distal ureter

Group 1 patients received open combined nephroure-
terectomy. The surgery started with transurethral resec-
tion of the distal ureter on the side of the affected kid-
ney. A cystoresectoscope (Karl Storz, Germany) equipped
with needle electrode (Turner-Warwick loop) was used,
with monopolar energy 1 cm away from the ureter open-
ing. When vessels in the adipose tissue were bleeding,
they were coagulated. The resulting 2.0 cm defect of
the urinary bladder was left open, and the urinary blad-
der was drained with a urinary catheter for 5-6 days.
After finishing the endoscopic phase, the patient’s position
was changed to perform lumbotomy, and the kidney with
the dissected ureter were removed with open access as
a single unit.

Laparoscopic nephroureterectomy with
transurethral resection of the distal ureter

After the transurethral stage (same as described
above), the patient was placed on their side opposite to
the affected kidney. The first of 12 mm trocars was placed
in the right iliac region 8 cm below the umbilicus follow-
ing the midclavicular line under visual and tactile con-
trol (Hassan's technique). The second trocar was placed
under optical control following the paraumbilical line to
the right, 2 cm above umbilicus, and the third one was
placed 2 cm below the rib following the midclavicular
line. When removing the right kidney, an additional 5 mm
trocar was inserted 1.5 cm below the xiphoid process to
retract the liver. Using bipolar coagulation, parietal peri-
toneum membrane was cut along the lateral canal later-
ally to the descending or ascending colon in the projec-
tion of the kidney. Gerota's fascia was cut. Renal vessels
were dissected followed by their clipping and transection.
The kidney with the ureter was isolated from the sur-
rounding tissue and removed through superior median
access using cranial pull.

Before the surgical treatment, all patients under-
went an examination, which included clinical laboratory,
radionuclide, radiologic, ultrasound, endoscopic, and
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morphological examination. After extensive collection
of medical history and patient complaints, the patients
filled out the following surveys: International Prostate
Symptom Score (IPSS) and Quality of Life (QoL). Func-
tional urinary bladder capacity was registered through
bladder diary, which included urination frequency and the
amount of excreted urine. The patients filled out SF36
(Health Status Survey), which is considered to be the gold
standard in determining the quality of life. It contains 36
questions that quantitatively assess the health-associat-
ed quality of life [9]. The surveys were filled out before
and 1 month after the surgical treatment.

Microsoft Excel was sued for the statistical analysis
of the resulting data. The Wilcoxon test, Mann-Whitney
U-test, and chi-squared test were used. Minimum (min),
maximum (max), mean values (M), median values (Me),
standard deviation (o), and lower and upper quartiles
[Q.; @ ] were calculated. The differences were considered
statistically significant with p < 0.05.

RESULTS

Based on the results of the study, the surgery dura-
tion and the intraoperative blood loss were significantly
lower in patients who had laparoscopic interventions
(Group 2). Those patients were also quicker to return to
activity, and the duration of wound draining was signifi-
cantly shorter for them than for those undergoing open
surgery in Group 1 (Table 1).

Tom 14,Ne3, 2024

ypOﬂOH/M@CRME‘ BEJOMOCTH

The frequency and severity of postoperative complica-
tions was significantly higher in Group 1 patients when
compared to Group 2 patients (see Fig.). For those who
underwent open surgery, the incidence of Grade llla and
Grade Illb complications according to the Clavien-Dindo
classification was 64.6%. For the patients who underwent
laparoscopic surgeries the parameter was 10%.

During an examination 1 month after the surgical in-
tervention, patients from both groups were found to state
fewer complaints about pain in the lumbar region, gener-
al weakness, hypertension, as well as dysuria (Table 2).
Statistically significant difference was found only in the
frequency of pain in the lumbar region. Group 2 patients
experienced it less often than Group 1 patients.

During an examination after the surgery, improve-
ments in clinical parameters were found in patients from
both groups (Table 3). Less frequent urination at night,
a reduced IPSS and QoL score, and an increase in the
functional urinary bladder capacity were evidenced. No
significant differences were found in the extent of change
in these parameters based on the surgery access type.

After surgical treatment, a significant increase in the
quality of life was found. The overall estimate of the
quality of life increased in Group 1 and Group 2 patients
by an almost identical score: 12.2% and 12.9% respec-
tively. Moreover, Group 2 patients, who had laparoscopic
surgery, demonstrated improvements in all domains of
SF36. However, Group 1 patients, who underwent open
surgery, also showed significant positive changes in most

Table 1. Perioperative parameters for the patients of groups 1and 2 (n = 61), Me [Q;; Q]
Ta6nuua 1. MepronepaumorHble nokasatenu nauventos rpynn 1n 2 (n = 61), Me [Q;; Q]

Group 1 Group 2
Parameter (n=31) (n=30) p
Surgery duration, min 118.00 [111.50; 128.00] 90.00 [80.00; 95.00] <0.0001
Blood loss, mL 372.00 [360.00; 380.00] 50.00 [50.00; 100.00] <0.0001
Patient return to activity time, days 3.00 [2.00; 4.00] 1.00 [1.00; 1.75] <0.0001
Wound draining duration, days 3.00 [3.00; 3.00] 1.00 [1.00; 1.00] <0.0001
50
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Figure. Frequency of complications in patients of groups 1 and 2. |, II, llla, Illb are the grades according to the Clavien—Dindo classification
Pucynok. Yactota ocnoxHeHuit y naunentos rpynn 1w 2. 1, 11, llla, Illb — cTeneHb ocnoxHeruit no knaccudmkaumm Clavien-Dindo
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Table 2. The rate of clinical manifestations in patients of groups 1 and 2 before and after surgery (n = 61)
Tabnuua 2. YacToTa KIIMHUYECKUX NPOSBNEHNIA Y NaumeHToB rpynn 11 2 fo 1 nocne onepauum (n = 61)

Parameter Assessment period [(3,:0:21]) ?;cJ:ug[]Z)
Pain in the lumbar region Before surgery 23 (714.3%) 22 (713.3%)
After surgery 19 (61.3%) 8 (26.7%)*
General weakness Before surgery 14 (45.3%) 17 (56.7%)
After surgery 9 (29.0%) 7 (23.3%)
Hypertension Before surgery 8 (25.8%) 8 (26.7%)
After surgery 6 (19.4%) 4(13.3%)
Frequent urination Before surgery 31(100.0%) 27 (90.0%)
After surgery 10 (32.3%) 7 (23.3%)
Painful urination Before surgery 15 (48.4%) 13 (43.3%)
After surgery 2 (6.5%) 1(3.3%)
Urgent urination Before surgery 11 (35.5%) 10 (33.3%)
After surgery 6 (19.6%) 3(10.0%)
Urge urinary incontinence Before surgery 6 (19.6%) 6 (20.0%)
After surgery 1(3.2%) 1(3.3%)

*The difference in the sign rate compared to group 1 is significant (p < 0.05).
*Pasnnume B YacToTe NpuU3HaKa no cpaBHeHuo ¢ rpynnoi 1 goctoepHo (p < 0,05).

Table 3. The rate of clinical parameters in patients of groups 1 and 2 before and after surgery (n=61),M+c
Tabnuua 3. [IuHaMMKa KNMHUYECKUX NoKa3aTenen y naumeHToB rpynn 1 v 2 no v nocne onepaumm (n = 61), Mt ¢

Parameter Assessment period 2:0:“[3)11) ?nrozugUZ)
Frequency of urination at night Before surgery 40+1.0 3409
After surgery 1.6 + 0.5* 1.3+ 0.4*
International Prostate Symptom Score (IPSS), points Before surgery 158+1.9 13.7+23
After surgery 78+0.9* 78+ 1.1%
Quality of Life, score Before surgery 34+05 38+08
After surgery 1.7 £0.5* 1.9 +0.5*
Functional urinary bladder capacity, mL Before surgery 187.1+22.2 180.0 + 24.9
After surgery 298.4 + 32.9* 296.7 +29.2*

*The difference with the preoperative value is significant (p < 0.05).
*Pasnnume co 3HauyeHMeM Ao onepaumm goctoBepHo (p < 0,05).
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Table 4. The assessment of the quality of patients’ life using the SF-36 questionnaire before and after surgery (n = 61), Me [@,; @], score
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Tabnuua 4. OueHka KayecTBa XW3HM NaLMEHTOB No onpocHuKy SF-36 Ao v nocne onepauwm (n = 61), Me [Q;; Q], 6ann

SF 36 Domain

Assessment period

Group 1 (n=31)

Group 2 (n = 30)

Physical Functioning (PF)

Role-physical (RP)

Bodily pain (BP)

General health (GH)

Vitality (VT)

Social functioning (SF)

Role-emotional (RE)

Mental health (MH)

Physical health (PH)

Overall health

Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery
Changes over time
Before surgery
After surgery

Changes over time

67.3163.9; 71.0]
72.8 [70.5; 77.0]*
+8.3%

44.2 [28.6; 64.5]
88.8 [78.7; 103.1]**
+101.07%
37.7 [33.9; 39.6]
61.1[58.2; 63.01**
+61.9%

55.7 [50.9; 60.5]
70.3 [68.6; 72.8]**
+26.3%

38.7 [36.6; 41.1]
44.0 [42.3; 45.6]*
+13.9%

52.3 [47.5; 55.7]
86.3 [82.9; 90.31**
+65.2%

56.4 [55.1; 59.3]
78.9 [74.2; 86.6]**
+40.0%

40.7 [37.6; 43.7]
50.1[48.1; 52.6]**
+23.2%

47.1 [46.6; 47.8]
49.5 [49.0; 49.9]
+5.0%

88.0 [85.0; 90.6]
98.7 [96.0; 101.2]**
+12.2%

67.7 [64.2; 71.0]
79.9 [75.1; 82.21**
+18.1%

41.7 [38.5; 46.9]
84.1[82.6; 85.6]**
+101.6%
36.5[34.2; 39.1]
28.8 [26.6; 30.2]**
+21.2%

55.7 [50.9; 60.6]
71.0 [76.1; 78.5]**
+38.3%

38.8 [35.4; 42.9]
52.8 [50.5; 54.91**
+35.9%

51.3 [46.8; 54.7]
90.0 [88.8; 91.31**
+75.6%
57.5[53.8; 59.7]
79.0 [74.4; 82.71*
+37.4%
41.0[38.2; 42.8]
49.9 [48.3; 53.01**
+21.7%

47.3 [46.7; 47.8]
50.2 [50.1; 50.4]**
+6.2%

88.7 [85.7; 90.3]
100.1 [98.4; 103.091**

+12.9%

*The difference with preoperative value is significant (p = 0.0002); **The difference with preoperative value is significant (p < 0.0001).
*Pasnnume co 3HaueHneM Ao onepaumm goctoBepHo (p = 0,0002); **pas3nuume co 3HauyeHWeM [0 onepaumm goctoepHo (p < 0,0001).

evaluated parameters, no significant changes in the total
score of the Physical Health section were found (Table 4).

CONCLUSION

Combined nephroureterectomy is an effective method
of surgical treatment of destructive forms of renal tuber-
culosis. Regardless of the selected surgery technique, a
significant improvement in clinical parameters is found
after it, including a reduction in the lower urinary tract
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symptoms and an increase in the patients’ quality of life.
Laparoscopic access has a number of advantages in com-
parison to open surgery. They include reduced duration
of the surgical intervention, lower blood loss, lower fre-
quency and severity of postoperative complications, faster
return to activity and recovery in patients when compared
to open surgery. The laparoscopic method shows a more
pronounced positive effect on patients’ quality of life, in-
cluding a more significant improvement in both psycho-
logical and physical components of quality of life.
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