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ABSTRACT

Introduction: Prostate cancer (PCa) has been one of the leading oncologic pathologies for decades. In the
low-risk group the nerve-sparing technique of surgery is used, which is supplemented by preservation and
reconstruction of the prostatic urethra. The effectiveness of this technique in preserving the quality of
urination, a significant reduction in the rehabilitation time of patients without reducing the quality of the
oncologic result of the operation is described.

The aim of the study: To evaluate the long-term results of robot-assisted laparoscopic radical
prostatectomy with prostatic urethra reconstruction.

Materials and Methods: 60 patients were included in the study. Patients’ selection criteria: low risk of
disease prevalence, focal form, tumor location more than 4 mm from the prostatic urethra. During the
operation a precision dissection of the prostatic urethra from the prostate is performed. Up to 2cm of the
proximal section is preserved, a similar manipulation is performed with the distal urethra. After removal of
the prostate, the integrity of the urethra is restored by applying urethro-urethral anastomosis. Before the
operation the patients underwent standard examination, including general clinical tests, blood test for
prostate-specific antigen (PSA), ultrasound, magnetic resonance imaging (MRI) with 3D modeling. There are
also results of pathohistological report, International Prostate Symptom Score (IPSS), International Index of
Erectile Function (IIEF), Quality of Life due to urinary disorders, Partin nomogram.

Results: All studied parameters showed good results after 1 month, which were maintained after 6 and 12
months. In 1 patient (1.67%) there was a biochemical recurrence after 6 months (PSA 0.35 ng/ml), which
was visualized by MRI as an area of contrast accumulation in the area of neurovascular bundles, the
preserved urethra was intact.

Conclusion: Based on the results of the study, there is preservation of the quality of life and no increase in
oncologic risk one year after surgery. It is possible to expand the selection criteria and perform prostatic
urethra preservation without performing nerve-sparing.
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INTRODUCTION

Prostate cancer (PCa) is one of the most common cancers worldwide. [1]. In Russia, according to data at
the end of 2022, prostate cancer ranks second in incidence rate for men and amounts to 15.1% [2]. This is
largely due to improved diagnosis, with more and more adult men undergoing screening tests in the
absence of symptoms. This makes it possible to detect the oncological process at earlier stages. According
to clinical guidelines, one of the possible treatment options is active surveillance [3]. However, many
patients do not want to live with a tumor, knowing that there is radical treatment option. Radical
prostatectomy in one form or another is recognized as the gold standard for surgical treatment of prostate
cancer in the world [4].

Since we are dealing with early diagnosis, we are increasingly encountering the disease in a low-risk group
with a favorable prognosis. With this option, a nerve-sparing surgical technique is used, which make it
possible to preserve erectile function and improve continence after surgery. Possible complications, such as
strictures of the vesicoureteral anastomosis or urinary incontinence, can develop in 8-10% of cases,
according to various sources [5].

With the need to develop more organ-preserving surgical techniques, in recent years scientific studies have
increasingly appeared showing the need to preserve the maximum length of the prostatic urethra [6, 7].
The operation is called radical prostatectomy with reconstruction of the prostatic urethra. We describe the
effectiveness of this technique in improving urination rates, significantly reduced rehabilitation time for
patients without reducing the quality of the oncological result of the operation while preserving the distal
part of the prostatic urethra.

In addition, we point out the importance of preserving the proximal urethra and completely preserving the
bladder neck, since this area contains muscle fibers that make up the urethral sphincter. Another point is
related to the peculiarity of the anastomosis. When reconstructing the urethra, a urethro-urethral
anastomosis is actually formed, and tissues of similar structure are combined. Equally important is
convenience for the surgeon, since the coaptation of the urethra parts with each other is better than with
the urethrovesical option.

Purpose of the study: to study and evaluate the long-term results of robot-assisted laparoscopic radical
prostatectomy with reconstruction of the prostatic urethra.

MATERIALS AND METHODS

The study started from 2022 at the St. Luke's Multidisciplinary Clinical Hospital, Simferopol. A laparoscopic
robot-assisted prostatectomy with urethral reconstruction was worked through and successfully performed.
For surgical intervention, the ActorMed SoloAssist 2 robotic assistant and Olympus laparoscopic stand were
used. The study included 60 patients. All patients underwent standard prehospital examination according to
clinical guidelines. Additional selection criteria included the assessment of a 3D model created on the basis
of magnetic resonance imaging (MRI). The study included patients with a single focal tumor located farther
than 4 mm from the prostatic urethra.

Additionally, before surgery and in subsequent control studies, patients were surveyed using the
International Prostate Symptom Score (IPSS), International Index of Erectile Function (IIEF-5), and urinary
symptoms related Quality of Life index (QoL). The results of the questionnaire were not criteria for patient
selection; they were used as control values for assessing postoperative results.

During the operation, a precision dissection of the prostatic urethra from the prostate is performed. Up to 2
cm of the proximal part is preserved; a similar manipulation is performed with the distal urethra. After
removal of the prostate, the integrity of the urethra is restored by applying a urethro-urethral anastomosis.

The study was approved by the Local Independent Ethics Committee of V.I. Vernadsky Crimean Federal
University, Simferopol. The study was carried out in accordance with the provisions of the Declaration of
Helsinki (revised in Fortaleza, Brazil, October 2013).

The data obtained after patient survey were entered into a Microsoft Office Excel® summary table.
Statistical processing was carried out in The Jamovi Project (2024) program. Variables reflecting the
analyzed sample were tested for normality of distribution (Kolmogorov-Smirnov test). Depending on the test
results, if the distribution turned out to be normal, the arithmetic mean and standard deviation (M £ SD)
were used to describe the parameter. Parametric paired Student's t test was used to compare differences
between groups.

RESULTS AND DISCUSSION

The mean age was 64.1 years (95% CI 61.8 - 66.4). In all patients, acinar adenocarcinoma was verified at
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the diagnostic stage based on the results of multifocal cognitive fusion biopsy of the prostate under
ultrasound guidance. Gleason score no more than 7 (4+3), ISUP no more than II, according to the
designated criteria. The volume of the prostate gland according to the results of ultrasound and MRI was on

average 72.4 cm3 (95% CI 62.8 - 81.9, standard deviation 31.0). Disease stages T1ic - T2bNOMO. The
baseline mean PSA level in the sample was 8.59 ng/ml (95% CI 8.26 - 8.91, standard deviation 1.04, p <
0.024). The number of postoperative complications was assessed according to the Clavien-Dindo
classification. Most complications (16.67%) were grade 1 and slightly lengthened the hospital stay. 3
patients (5%) had grade 2 complications, including postoperative fever requiring adjustment of antibiotic
therapy. Table 1.

Table 1. Preoperative data

Value
Parameter Median || InterQuartile range
Age, years 64 59 - 69
Body mass index, kg/m? 25.56 24.2 - 26.84
Prostate volume, cm3 73 45,5 - 91
Prostate-specific antigen, ng/ml 8.7 7.9 -9.45
Average flow rate, ml/s 9.8 8.3 -11.5
Maximum flow rate, ml/s 12.9 11.6 - 14.9
International Prostate Symptom Score, points 14 9-19
International index of erectile function, points 21 18 - 22

The catheter was removed on average on the day 5. The minimum period for removal was 3 days after
surgery. The next day the patient was discharged for further outpatient treatment. After removal of the
catheter, some patients noted mild dysuria; 12 patients (20%) used a safety pad. Urine leaks were noted
during physical activity and bending of the body. This phenomenon was observed during increased activity
of the patient with a full bladder. After the correct recommendations, within a week, patients were able to
hold urine.

The histology results confirmed acinar adenocarcinoma. 24 patients had an increase in disease stage or
Gleason score. No patients were upstaged to T3. In all cases, margin-negative RO resections were obtained,
but in 4 patients (6.67%) tumor cells were obtained within 2 mm from the resection along the lateral
margin in the area of the neurovascular bundles. The distance from the tumor to the urethra was more than
4 mm in all cases.

After 1 month patients came for the first follow-up consultation which included a basic examination and
questionnaire. The studied parameters were within acceptable reference values. Table 2.

Table 2. Control values before surgery and after 1 month

Before surgery After 1 month
P
Parameter
Median InterQuartile Median InterQuartile
range range
Prostate-specific | g 7.9 - 9.45 0.09 || 0.0515-0.161 | .
antigen, ng/ml 0,01
Average flow 9.8 8.3 - 11.5 11.5 9.5 -12.2 <
rate, ml/s ’ ’ ) ’ ) ’ 0,01
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Maximum flow <
rate, ml/s 12.9 11.6 - 14.9 15.4 13.9 - 16.9 0,01
International
Prostate <
Symptom Score, 14 9-19 3 2-4 0,01
points
QualltY of life, 5+0,5 i 1205 ] ]
points

Since patients were advised to limit sexual activity and any stimulating factors during the first month, this
component was not assessed. In one patient (1.67%) a month later, urine leakage persisted, up to 1 pad
per day, which required further drug correction.

The next follow-up examination was carried out after 6 months. The patients maintained a sufficient level of
quality of life; subjectively, everyone noted good quality of urination. When assessed on the IPSS scale, the
average score was 2 points. Control MRI with intravenous enhancement showed the preserved prostatic part
of the urethra, with periprostatic tissues around it, consisting partly of the periprostatic fascia and
intrapelvic fascia. Using the modified surgical technique, the integrity of these structures was restored,
thereby performing anterior plastic surgery of the periprostatic structures, aimed at improved fixation of the
urethra and bladder neck. Erectile function began to recover in 30% of patients to a level of 14-16 points
on the IIEF-5 scale.

The results show that PSA and quality of life scores are not significantly different when compared at 1 and
12 months. In almost all patients, PSA did not increase above 0.2 ng/ml during control. One patient
(1.67%) had an increase in blood PSA to 0.35 ng/ml; a control MRI was prescribed, the results of which
showed an increase in the accumulation of contrast agent in the area of the neurovascular bundles on the
left. Table 3.

Table 3. Control values at 1 month and 12 months after surgery

After 1 month After 12 months
Parameter Median InterQuartile Median InterQuartile P
range range
Prostate-
specific antigen, || 0.09 0'8511651 - 0.07 0.03-0.13 || 0.156
ng/mil )
Average flow 11.5 9.5 - 12.2 11.6 10 - 12.4 0.034
rate, ml/s
Maximum flow || 5 4 13.9 - 16.9 15.9 14.5-16.9 || <0.001
rate, ml/s
International
Prostate 3 2-4 2 1-3 <0.01
Symptom
Score, points
International
index of erectile - - 13 8 - 15 -
function, points
Quality of life, |f 4, ¢ 5 - 1+£0,5 - 0.077
points

There is a significant difference (p <0.05) when comparing urination quality indicators; there is a tendency
for indicators to improve after a year.

The results of the study show the effectiveness of the discussed method, including the preservation of
quality of life and no increase in cancer risk one year after the intervention. For low-risk patients, this
operation can improve the quality of urination and significantly speed up rehabilitation time. The oncological
results obtained do not exceed those after standard radical prostatectomy in other clinics. Among other
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things, we note that there was no evidence on continuation of the process in the area of the preserved
urethra. Thus, we believe that the oncological component of the method is satisfactory and the risks do not
increase. Moreover, expansion of the acceptable criteria for the operation may be considered. Preservation
and reconstruction of the prostatic urethra can be performed without preserving the neurovascular bundles,
even in a completely extrafascial version. However, this statement requires further study.

A slight improvement in the results of assessing the quality of urination one year after surgery, compared
with the indicators after 1 month, may indicate complete recovery due to reparative processes in the area
of the preserved prostatic urethra. This phenomenon is also explained by the use of ultrasonic scalpels,
which, although they have minimal lateral spread of energy in the tissue, still have an undesirable effect on
the preserved structures, which are restored over time.

Modern studies have established that the distal urethral sphincter plays a key role in urinary continence
after prostatectomy. However, according to the literature, the smooth muscle fibers of the bladder sphincter
extend to the prostatic urethra almost to its middle. These fibers are inevitably damaged by standard
surgical techniques, and extensive dissection of the bladder neck can lead to urinary incontinence or
significantly prolong the recovery period.

Our previously proposed technique significantly improves urinary recovery in patients in the first days after
catheter removal, ensuring a rapid return to normal life after surgery [6]. Currently, the literature describes
the results of studies confirming the absence of spread of the oncological process to the urethra even at
high stages of the disease [7, 8]. Many works describe the need to preserve periprostatic structures [9].
This tendency is developing in the preservation of the urethra; scientific works describe single clinical
observations and small samples [10-12]. Our study includes the largest sample of patients and long-term
results. This work was discussed at all-Russian conferences and was met with interest, since the further
development of medicine is moving towards less invasive interventions with maximum preservation of the
patient’s quality of life even with complex oncological interventions.

CONCLUSION

Summarizing all of the above, it can be noted that this surgical technique demonstrates good long-term
results of the oncological component in terms of the relapse-free course and high indicators of the patients’
quality of life and, in particular, urination. Significant acceleration of recovery time reduces the need for
long-term inpatient and subsequent outpatient treatment. At the moment, patients are being monitored
according to standard protocols.
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