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After radical prostatectomy, the pelvic anatomy is altered such that the postoperative structure differs from the
preoperative one, resulting in a variety of complications. In this review, the complications and mechanisms of pelvic
anatomical changes associated with radical prostatectomy, as well as countermeasures, are outlined. An analysis of the
anatomical mechanisms that cause complications after radical prostatectomy using imaging and other modalities is in
progress. In addition, many surgical techniques that ensure the prevention of postoperative complications have been
reported, and their usefulness has been evaluated. The preservation of as much periprostatic tissue and periprostatic
structures as possible may lead to favorable postoperative functions, as long as the cancer condition permits.
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| 1. Erectile Dysfunction after Radical Prostatectomy
1.1. Pathophysiology and Anatomy of Erectile Function

Erection is caused by hyperemia in the penile corpus cavernosum, which is intricately controlled by nerves and blood flow.
Blood flow to the penis is supplied primarily from branches of the internal pudendal artery (IPA), which are cavernous
arteries and helicine arteries involved in erection. [LI. The first step in penile erection is tumescence that occurs following
vasodilation of the arteries and simultaneous relaxation of the sinusoidal smooth muscle. The second step is veno-
occlusion and rigidity which occur due to an increased pressure compressing the emissary veins against the tunica
albuginea .

The nerves involved in erection are reported to form a mesh-like network around the prostate gland, forming a plate-like
structure . An MRI study in a pre-radical prostatectomy (RP) case reported that more than two-thirds of the nerve fibers
are located in the posterolateral area, while the rest are located in the anterolateral and anterior position &, In addition,
immunostaining of nerve fibers using RP specimens reported that 25% of all nerves were located in the anterolateral and
anterior section of the prostate, suggesting that nerve damage is inevitable during RP, although it depends on the degree
of nerve-sparing (NS). It is thought that nerve damage is inevitable during RP 4.

1.2. Surgical Technique including Nerve Sparing

Walsh et al. first reported an NS technique, assuming that the main cause of erectile dysfunction (ED) is damage to the
nerve plexus around the prostate 2. Robotic surgery with high-resolution endoscopes and articulated forceps has the
advantage of allowing a detailed work in the narrow pelvis, and several meta-analyses have reported the advantage of
preserving the erectile function over open or conventional laparoscopic RP (LRP) Bl |t has also been reported that
robot-assisted RP (RARP) can provide appropriate functional preservation depending on the cancer status by using
multiple levels of NS such as intrafascial, interfascial, and extrafascial approaches B9, Tewari et al. described four levels
of nerve preservation using the external prostatic venous plane as the index 1. There was a significant difference across
different NS grades in terms of the percentages of patients who had intercourse and returned to baseline sexual function,
with those that underwent NS grade 1 having the highest rates (90.9% and 81.7%) as compared to patients who received
NS grades 2 (81.4% and 74.3%), 3 (73.5% and 66.1%), and 4 (62% and 54.5%) 11,



| 2. Urinary Incontinence after Radical Prostatectomy
2.1. Pelvic Anatomy Affecting Urinary Incontinence after Radical Prostatectomy

The urethral sphincter is present distal to the prostatic apex and penetrates the pelvic floor muscles from the intra- and
extra pelvic spaces, and the urethral sphincter itself is independent of the pelvic floor muscles 12, The urethral sphincter
has two layers: an inner layer composed of smooth muscle and an outer layer composed of striated muscle 231, Outer
rhabdomyoid fibers are omega-shaped and extend to the prostatic apex and anterior surface of the prostate L2[14I15] The
supporting structures of the male urethra can be divided into two main groups: anterior and posterior. The anterior urethral
support structures include the pubourethral ligaments, comprising the pubovesical ligament, the puboprostatic ligament,
and the tendinous arch of the pelvic fascia. These ligaments help stabilize the position of the bladder neck and external
sphincter complex and anchor the membranous urethra to the pubic bone €. The posterior support consists of the
perineal body (central perineal tendon), Denonvillier's fascia, the rectourethralis muscle, and the levator ani complex 1
18 The pelvic floor is formed by the levator ani muscle and its surrounding fascia, and although it is not directly
connected to the urethra that penetrates it, it is thought to play an important role in urinary continence, especially under
applied abdominal pressure, due to the urethral closure mechanism from outside the urethra 19,

2.2. Mechanism of Urinary Incontinence after Radical Prostatectomy

After RP, the supporting tissues near the urethra are damaged by the removal of the prostate. This damage is thought to
increase the likelihood of stress urinary incontinence, primarily due to urethral sphincter dysfunction 2Q21[22][23] B|adder
function has also been implicated in urinary incontinence after RP, with adverse effects due to detrusor overactivity and
decreased bladder compliance 24, When considering urinary continence mechanisms, it may be better to consider the
resting situation and the situation under applied abdominal pressure separately. A urodynamic study before and after RP
reported that the maximum urethral closure pressure at rest was reduced to about 40% of the preoperative pressure
immediately after RP [22[26127128] - gypsequently, 1 year postoperatively, the maximum urethral closure pressure had
improved, but not to preoperative levels, remaining at 80% of the preoperative level 2812728 The following mechanisms
have been reported to explain why urethral closure pressure decreases immediately after RP and improves over time [28],
As reported for the mechanisms of penile shortening, the vesicourethral anastomosis causes the membranous urethra
and urogenital diaphragm to be pulled cephalad after RP. To maintain maximum urethral closure pressure, the urogenital
diaphragm, which compresses the urethra from the outside, must be in the proper position, which is probably usually the
position before RP. After RP, the urethral closure pressure is expected to gradually recover as the vesicourethral
anastomosis returns to its preoperative position over time 28, During applied abdominal pressure, the pressure in the
bladder increases, but at the same time the urethral closure mechanism causes an increase in the pressure in the urethra,
which does not cause urinary incontinence. Urethroscopic observations revealed a shutter-like closure of the sphincter
urethra in the anteroposterior direction of the body axis during abdominal pressure 4. The mechanism of urethral closure
during abdominal pressure has been observed in the pre-RP state, as well as in studies using transperineal ultrasound
and dynamic MRI.

2.3. Maximum Urethral Preservation

A systematic review and meta-analysis reported that a preoperative long membranous urethral measured by MRI is
favorable for urinary continence after RP 2. It has also been reported that preserving the urethra as long as possible at
the time of RP is advantageous for postoperative urinary continence 12128129 The continence rates were 50.1% with full
functional urethra preservation and 30.9% with the standard method 1 week after catheter removal (p < 0.0001) 151, The
two layers of muscle covering the urethral mucosa are thought to be associated with the generation of urethral closure
pressure, and the longer the residual urethral length, the higher the urethral closure pressure, which may be
advantageous for urinary continence 131,

2.4. Nerve-Sparing Procedure

Originally developed to preserve the erectile function, this NS technique has also been reported to provide excellent
results in postoperative urinary continence B1E2l Meta-analysis results show a consistent trend toward better urinary
continence in patients undergoing NS up to 2 years postoperatively, with significantly less urinary incontinence reported
with NS, especially in the early postoperative period up to 6 months postoperatively 22!, |t has also been reported that the
higher the grade of NS (dissecting the prostate in a line close to the prostate), the better the early postoperative urinary
continence with a four-step NS technique. Return of continence <12 week postoperatively was achieved by 791 of 1417
men (55.8%); of those, 199 of 277 (71.8%) received NS grade 1, 440 of 805 (54.7%) NS grade 2, 132 of 289 (45.7%) NS
grade 3, and 20 of 46 (43.5%) NS grade 4 34, There is some debate as to why postoperative urinary continence is better



with NS, whether it is more important that the periprostatic nerves remain or that the periprostatic structures remain.
During prostatectomy, the nerves around the prostate are damaged by the dissection maneuver, and it often takes time for
the erectile function to return. It has been reported that the maximum urethral closure pressure was higher immediately
after surgery in the case group receiving NS than in the case group without NS, suggesting that the preservation of as
much peri-prostatic structure as possible may have a superior effect on urinary continence rather than the effect of the
nerve itself 22,

2.5. Retzius Sparing Procedure

The Retzius-sparing procedure reported by Galfano et al. involves a transabdominal approach through the Douglas fossa
and the removal of the prostate and vesicourethral anastomosis through this incision 2. This technique leaves more
periprostatic structures, including the anterior bladder lumen, than previously developed approaches, and better
postoperative urinary continence has been reported compared to conventional methods B8I3738] | ee et al. reported that
the continence recovery rate defined as the use of less than one safety liner per day in conventional and Retzius-sparing
cases month 1 postoperatively was 9.0% and 45%, respectively, and by month 6 postoperatively, it was 77% and 98%,
respectively 28l In the Retzius-sparing procedure, the anterior wall of the bladder is not dissected, and after
vesicourethral anastomosis, the anterior bladder wall is fixed in the same high position as before RP, without falling into
the pelvis. This may be one of the reasons why the Retzius-sparing procedure is good for postoperative urinary
continence, as it seems to work well for the urinary continence mechanism during abdominal pressure B2, In the
conventional anterior prostatic approach, the vesicourethral anastomosis is thought to be pulled cephalad dorsally by the
vascular pedicle of the bladder and the surrounding connective tissue. In the Retzius-sparing procedure, the anterior
bladder wall is fixed in a higher position, which is thought to increase the force of traction of the vesicourethral
anastomosis in the cephaloventral direction, which in turn increases the force to compress and drain the membranous
urethra in the pubic bone direction and also maintains a high resting urethral closure pressurel22. Although transperineal
RP does not open the anterior bladder space as the Retzius-sparing procedure, early urinary continence is reported to be
inferior to that of conventional transabdominal RARP, possibly due to damage to the pelvic floor muscle complex that
provides the pathway to the prostate gland 2%, Depending on the state of the cancer, a combination of techniques such
as Retzius-sparing procedure, NS, and maximum urethral preservation may additively prevent the worsening of
postoperative urinary continence 22,

2.6. Anterior and Posterior Reconstruction

Anatomically, the periurethral rabdosphincter is continuous dorsally to the median fibrous raphe and central tendon of the
perineum, and further dorsally superiorly to the Denonvilliers’ fascia 1. These structures are thought to form a dynamic
lifting system that helps to contract the urethral sphincter, which is destroyed during prostatectomy. Rocco et al. reported
that the reconstruction of these structures (posterior reconstruction) is effective in early urinary continence 24142l Tewari
et al. reported that preservation of the puboprosthetic ligament and puboperineal muscle, re-fixation of the puboprosthetic
ligament and vesicourethral anastomosis, and re-fixation of the bladder neck and tendinous arch (anterior reconstruction)
are effective for early urinary continence 431, Validation by randomized controlled trials (RCTs) has since been reported for
these techniques. Two RCTs that tested the efficacy of posterior reconstruction in RARPs found no predominant
improvement in the time taken for urinary continence recovery 4445 Another study reported that only the duration of
improvement to 1 pad per day with posterior reconstruction was significantly shorter 48], A RARP of an extraperitoneal
approach to urinary continence reported that an RCT of an additional anterior suspension technique to the pubic
periosteum alone was not effective for urinary continence 44, In an RCT of open RP series of this anterior suspension
combined with posterior reconstruction, the authors reported that urinary continence was better in the reconstruction
group 1 and 3 months postoperatively, although there was no significant difference in urinary continence 6 months
postoperatively 8. An RCT comparing the combinations of anterior and posterior reconstructions with conventional
techniques reported no advantage in urinary continence “9. On the other hand, an RCT on the usefulness of the
Advanced Reconstruction of the Vesico-Urethral Support (ARVUS) technique with strict posterior—anterior wall
reconstruction reported better urinary continence than that achieved with conventional posterior wall reconstruction up to
1 year postoperatively when no pads were used to assess urinary continence BY, Although there was no clear advantage
of anterior and posterior reconstruction with respect to urinary continence, posterior wall reconstruction may be performed
by many surgeons because the tension on the vesicourethral anastomosis is relieved by posterior reconstruction, which
makes the vesicourethral anastomosis easier, and is expected to decrease the incidence of urinary bladder anastomosis
failure (42,



| 3. Inguinal Hernia
Mechanisms and Risk Factors for the Development of Inguinal Hernia

An increased incidence of inguinal hernia (IH) has been reported after RP, with most cases occurring within 2—-3 years
after surgery B, The incidence of IH was reported to be significantly higher in the RP group (11.7% vs. 3.3%) in a meta-
analysis between open and no treatment groups, and by surgical technique, with 13.7% for open RP, 7.5% for LRP, and
7.9% for RARP and a higher incidence after open RP Bl Based on previous reports, the mechanism of IH after RP is
speculated to be as follows: anatomic changes due to reattachment to the pelvic wall that occur after lower abdominal
incision, opening of the Retzius space, and vesicourethral anastomosis associated with prostatectomy may contribute to
the development of IH. In addition, the reported increased incidence of IH after pelvic lymph node dissection or
cystectomy with lower abdominal incision suggests that external migration of the internal inguinal ring due to adhesions
after lower abdominal incision may also be a factor in the development of IH 258l ntra-abdominal observation during
laparoscopic hernia repair shows scar contraction of the intra-abdominal wall at Hesselbach'’s triangle and opening of the
internal inguinal ring in the internal inguinal region 4. In perineal RP and RS-RARP, the Retzius space is not opened, so
the abdominal wall changes associated with reattachment do not occur. Therefore, IH due to the medial migration of
tissue around the internal inguinal ring does not occur after vesicourethral anastomosis, and therefore the frequency of IH
does not increase B3I561, Risk factors for IH after RP have been reported to include older age, low body mass index (BMI),
and high International Prostate Symptom Score (IPSS) [B8I571[58],

References

1. Anatomy and physiology of erection: Pathophysiology of erectile dysfunction. Int. J. Impot. Res. 2003, 15 (Suppl. 7),
S5-S8.

2. Tewari, A.; Peabody, J.O.; Fischer, M.; Sarle, R.; Vallancien, G.; Delmas, V.; Hassan, M.; Bansal, A.; Hemal, A.K;
Guillonneau, B.; et al. An operative and anatomic study to help in nerve sparing during laparoscopic and robotic radical
prostatectomy. Eur. Urol. 2003, 43, 444-454.

3. Panebianco, V.; Barchetti, F.; Sciarra, A.; Marcantonio, A.; Zini, C.; Salciccia, S.; Collettini, F.; Gentile, V.; Hamm, B.;
Catalano, C. In vivo 3D neuroanatomical evaluation of periprostatic nerve plexus with 3T-MR Diffusion Tensor Imaging.
Eur. J. Radiol. 2013, 82, 1677-1682.

4. Sievert, K.D.; Hennenlotter, J.; Dillenburg, T.; Toomey, P.; Wollner, J.; Zweers, P.; Pannek, J.; Andersson, K.E.; Amend,
B. Extended periprostatic nerve distributions on the prostate surface confirmed using diffusion tensor imaging. BJU Int.
2019, 123, 995-1004.

5. Walsh, P.C.; Donker, P.J. Impotence following radical prostatectomy: Insight into etiology and prevention. J. Urol. 1982,
128, 492-497.

6. Ficarra, V.; Novara, G.; Ahlering, T.E.; Costello, A.; Eastham, J.A.; Graefen, M.; Guazzoni, G.; Menon, M.; Mottrie, A,;
Patel, V.R.; et al. Systematic review and meta-analysis of studies reporting potency rates after robot-assisted radical
prostatectomy. Eur. Urol. 2012, 62, 418-430.

7. Moran, P.S.; O'Neill, M.; Teljeur, C.; Flattery, M.; Murphy, L.A.; Smyth, G.; Ryan, M. Robot-assisted radical
prostatectomy compared with open and laparoscopic approaches: A systematic review and meta-analysis. Int. J. Urol.
2013, 20, 312-321.

8. Dy, Y,; Long, Q.; Guan, B.; Mu, L.; Tian, J.; Jiang, Y.; Bai, X.; Wu, D. Robot-Assisted Radical Prostatectomy Is More
Beneficial for Prostate Cancer Patients: A System Review and Meta-Analysis. Med. Sci. Monit. 2018, 24, 272-287.

9. Walz, J.; Burnett, A.L.; Costello, A.J.; Eastham, J.A.; Graefen, M.; Guillonneau, B.; Menon, M.; Montorsi, F.; Myers,
R.P.; Rocco, B.; et al. A critical analysis of the current knowledge of surgical anatomy related to optimization of cancer
control and preservation of continence and erection in candidates for radical prostatectomy. Eur. Urol. 2010, 57, 179—
192.

10. Stolzenburg, J.U.; Kallidonis, P.; Do, M.; Dietel, A.; Hafner, T.; Rabenalt, R.; Sakellaropoulos, G.; Ganzer, R.; Paasch,
U.; Horn, L.C.; et al. A comparison of outcomes for interfascial and intrafascial nerve-sparing radical prostatectomy.
Urology 2010, 76, 743-748.

11. Tewari, A.K.; Srivastava, A.; Huang, M.W.; Robinson, B.D.; Shevchuk, M.M.; Durand, M.; Sooriakumaran, P.; Grover,
S.; Yaday, R.; Mishra, N.; et al. Anatomical grades of nerve sparing: A risk-stratified approach to neural-hammock
sparing during robot-assisted radical prostatectomy (RARP). BJU Int. 2011, 108, 984—-992.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Koyanagi, T. Studies on the sphincteric system located distally in the urethra: The external urethral sphincter revisited.
J. Urol. 1980, 124, 400-406.

Koraitim, M.M. The male urethral sphincter complex revisited: An anatomical concept and its physiological correlate. J.
Urol. 2008, 179, 1683-1689.

Rocco, F.; Carmignani, L.; Acquati, P.; Gadda, F.; Dell’Orto, P.; Rocco, B.; Casellato, S.; Gazzano, G.; Consonni, D.
Early continence recovery after open radical prostatectomy with restoration of the posterior aspect of the
rhabdosphincter. Eur. Urol. 2007, 52, 376-383.

Schlomm, T.; Heinzer, H.; Steuber, T.; Salomon, G.; Engel, O.; Michl, U.; Haese, A.; Graefen, M.; Huland, H. Full
functional-length urethral sphincter preservation during radical prostatectomy. Eur. Urol. 2011, 60, 320-329.

Steiner, M.S. The puboprostatic ligament and the male urethral suspensory mechanism: An anatomic study. Urology
1994, 44, 530-534.

Richardson, A.C. The rectovaginal septum revisited: Its relationship to rectocele and its importance in rectocele repair.
Clin. Obstet. Gynecol. 1993, 36, 976-983.

Zhang, C.; Ding, Z.H.; Li, G.X.; Yu, J.; Wang, Y.N.; Hu, Y.F. Perirectal fascia and spaces: Annular distribution pattern
around the mesorectum. Dis. Colon Rectum 2010, 53, 1315-1322.

Gosling, J.A.; Dixon, J.S.; Critchley, H.O.; Thompson, S.A. A comparative study of the human external sphincter and
periurethral levator ani muscles. Br. J. Urol. 1981, 53, 35-41.

Machioka, K.; Kadono, Y.; Naito, R.; Nakashima, K.; lijima, M.; Kawaguchi, S.; Shigehara, K.; Nohara, T.; Izumi, K.;
Mizokami, A. Evaluating urinary incontinence before and after radical prostatectomy using the international consultation
on incontinence questionnaire-short form. Neurourol. Urodyn. 2019, 38, 726—733.

Dubbelman, Y.D.; Groen, J.; Wildhagen, M.F.; Rikken, B.; Bosch, J.L. Urodynamic quantification of decrease in
sphincter function after radical prostatectomy: Relation to postoperative continence status and the effect of intensive
pelvic floor muscle exercises. Neurourol. Urodyn. 2012, 31, 646—651.

Hammerer, P.; Huland, H. Urodynamic evaluation of changes in urinary control after radical retropubic prostatectomy. J.
Urol. 1997, 157, 233-236.

Song, C.; Lee, J.; Hong, J.H.; Choo, M.S.; Kim, C.S.; Ahn, H. Urodynamic interpretation of changing bladder function
and voiding pattern after radical prostatectomy: A long-term follow-up. BJU Int. 2010, 106, 681-686.

Porena, M.; Mearini, E.; Mearini, L.; Vianello, A.; Giannantoni, A. Voiding dysfunction after radical retropubic
prostatectomy: More than external urethral sphincter deficiency. Eur. Urol. 2007, 52, 38-45.

Kadono, Y.; Ueno, S.; Yaegashi, H.; Ofude, M.; Izumi, K.; Maeda, Y.; Mizokami, A.; Miwa, S.; Miyagi, T.; Namiki, M.
Urodynamic evaluation before and immediately after robot-assisted radical prostatectomy. Urology 2014, 84, 106-111.

Kadono, Y.; Ueno, S.; Iwamoto, D.; Takezawa, Y.; Nohara, T.; Izumi, K.; Mizokami, A.; Namiki, M. Chronological
Urodynamic Evaluation of Changing Bladder and Urethral Functions After Robot-assisted Radical Prostatectomy.
Urology 2015, 85, 1441-1447.

Kadono, Y.; Ueno, S.; Kadomoto, S.; lwamoto, H.; Takezawa, Y.; Nakashima, K.; Nohara, T.; Izumi, K.; Mizokami, A.;
Gabata, T.; et al. Use of preoperative factors including urodynamic evaluations and nerve-sparing status for predicting
urinary continence recovery after robot-assisted radical prostatectomy: Nerve-sparing technique contributes to the
reduction of postprostatectomy incontinence. Neurourol. Urodyn. 2016, 35, 1034-1039.

Kadono, Y.; Nohara, T.; Kawaguchi, S.; Naito, R.; Urata, S.; Nakashima, K.; lijima, M.; Shigehara, K.; Izumi, K.; Gabata,
T.; et al. Investigating the mechanism underlying urinary continence recovery after radical prostatectomy: Effectiveness
of a longer urethral stump to prevent urinary incontinence. BJU Int. 2018, 122, 456-462.

Mungovan, S.F.; Sandhu, J.S.; Akin, O.; Smart, N.A.; Graham, P.L.; Patel, M.l. Preoperative Membranous Urethral
Length Measurement and Continence Recovery Following Radical Prostatectomy: A Systematic Review and Meta-
analysis. Eur. Urol. 2017, 71, 368-378.

Hakimi, A.A.; Faleck, D.M.; Agalliu, I.; Rozenblit, A.M.; Chernyak, V.; Ghavamian, R. Preoperative and intraoperative
measurements of urethral length as predictors of continence after robot-assisted radical prostatectomy. J. Endourol.
2011, 25, 1025-1030.

Ko, Y.H.; Coelho, R.F.; Chauhan, S.; Sivaraman, A.; Schatloff, O.; Cheon, J.; Patel, V.R. Factors affecting return of
continence 3 months after robot-assisted radical prostatectomy: Analysis from a large, prospective data by a single
surgeon. J. Urol. 2012, 187, 190-194.

Suardi, N.; Moschini, M.; Gallina, A.; Gandaglia, G.; Abdollah, F.; Capitanio, U.; Bianchi, M.; Tutolo, M.; Passoni, N.;
Salonia, A.; et al. Nerve-sparing approach during radical prostatectomy is strongly associated with the rate of



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

postoperative urinary continence recovery. BJU Int. 2013, 111, 717-722.

Reeves, F.; Preece, P.; Kapoor, J.; Everaerts, W.; Murphy, D.G.; Corcoran, N.M.; Costello, A.J. Preservation of the
neurovascular bundles is associated with improved time to continence after radical prostatectomy but not long-term
continence rates: Results of a systematic review and meta-analysis. Eur. Urol. 2015, 68, 692—704.

Srivastava, A.; Chopra, S.; Pham, A.; Sooriakumaran, P.; Durand, M.; Chughtai, B.; Gruschow, S.; Peyser, A.; Harneja,
N.; Leung, R.; et al. Effect of a risk-stratified grade of nerve-sparing technique on early return of continence after robot-
assisted laparoscopic radical prostatectomy. Eur. Urol. 2013, 63, 438—-444.

Galfano, A.; Ascione, A.; Grimaldi, S.; Petralia, G.; Strada, E.; Bocciardi, A.M. A new anatomic approach for robot-
assisted laparoscopic prostatectomy: A feasibility study for completely intrafascial surgery. Eur. Urol. 2010, 58, 457—
461.

Sayyid, R.K.; Simpson, W.G.; Lu, C.; Terris, M.K.; Klaassen, Z.; Madi, R. Retzius-Sparing Robotic-Assisted
Laparoscopic Radical Prostatectomy: A Safe Surgical Technique with Superior Continence Outcomes. J. Endourol.
2017, 31, 1244-1250.

Menon, M.; Dalela, D.; Jamil, M.; Diaz, M.; Tallman, C.; Abdollah, F.; Sood, A.; Lehtola, L.; Miller, D.; Jeong, W.
Functional Recovery, Oncologic Outcomes and Postoperative Complications after Robot-Assisted Radical
Prostatectomy: An Evidence-Based Analysis Comparing the Retzius Sparing and Standard Approaches. J. Urol. 2018,
199, 1210-1217.

Lee, J.; Kim, H.Y.; Goh, H.J.; Heo, J.E.; Almujalhem, A.; Algahtani, A.A.; Chung, D.Y.; Chang, K.; Choi, Y.D.; Rha, K.H.
Retzius Sparing Robot-Assisted Radical Prostatectomy Conveys Early Regain of Continence over Conventional Robot-
Assisted Radical Prostatectomy: A Propensity Score Matched Analysis of 1863 Patients. J. Urol. 2020, 203, 137-144.

Kadono, Y.; Nohara, T.; Kawaguchi, S.; Kadomoto, S.; lwamoto, H.; lijima, M.; Shigehara, K.; lzumi, K.; Yoshida, K.;
Gabata, T.; et al. Investigating the mechanism underlying urinary continence using dynamic MRI after Retzius-sparing
robot-assisted radical prostatectomy. Sci. Rep. 2022, 12, 3975.

Jafri, S.M.; Nguyen, L.N.; Sirls, L.T. Recovery of urinary function after robotic-assisted laparoscopic prostatectomy
versus radical perineal prostatectomy for early-stage prostate cancer. Int. Urol. Nephrol. 2018, 50, 2187-2191.

Burnett, A.L.; Mostwin, J.L. In situ anatomical study of the male urethral sphincteric complex: Relevance to continence
preservation following major pelvic surgery. J. Urol. 1998, 160, 1301-1306.

Rocco, F.; Carmignani, L.; Acquati, P.; Gadda, F.; Dell’'Orto, P.; Rocco, B.; Bozzini, G.; Gazzano, G.; Morabito, A.
Restoration of posterior aspect of rhabdosphincter shortens continence time after radical retropubic prostatectomy. J.
Urol. 2006, 175, 2201-2206.

Tewari, A.K.; Bigelow, K.; Rao, S.; Takenaka, A.; El-Tabi, N.; Te, A.; Vaughan, E.D. Anatomic restoration technique of
continence mechanism and preservation of puboprostatic collar: A novel modification to achieve early urinary
continence in men undergoing robotic prostatectomy. Urology 2007, 69, 726—731.

Joshi, N.; de Blok, W.; van Muilekom, E.; van der Poel, H. Impact of posterior musculofascial reconstruction on early
continence after robot-assisted laparoscopic radical prostatectomy: Results of a prospective parallel group trial. Eur.
Urol. 2010, 58, 84—89.

Sutherland, D.E.; Linder, B.; Guzman, A.M.; Hong, M.; Frazier, H.A., 2nd; Engel, J.D.; Bianco, F.J., Jr. Posterior
rhabdosphincter reconstruction during robotic assisted radical prostatectomy: Results from a phase Il randomized
clinical trial. J. Urol. 2011, 185, 1262—-1267.

Jeong, C.W,; Lee, J.K.; Oh, J.J.; Lee, S.; Jeong, S.J.; Hong, S.K.; Byun, S.S.; Lee, S.E. Effects of new 1-step posterior
reconstruction method on recovery of continence after robot-assisted laparoscopic prostatectomy: Results of a
prospective, single-blind, parallel group, randomized, controlled trial. J. Urol. 2015, 193, 935-942.

Stolzenburg, J.U.; Nicolaus, M.; Kallidonis, P.; Do, M.; Dietel, A.; Hafner, T.; Sakellaropoulos, G.; Hicks, J.; Nikoleishvili,
D.; Liatsikos, E. Influence of bladder neck suspension stitches on early continence after radical prostatectomy: A
prospective randomized study of 180 patients. Asian J. Androl. 2011, 13, 806-811.

Hurtes, X.; Roupret, M.; Vaessen, C.; Pereira, H.; Faivre d’Arcier, B.; Cormier, L.; Bruyere, F. Anterior suspension
combined with posterior reconstruction during robot-assisted laparoscopic prostatectomy improves early return of
urinary continence: A prospective randomized multicentre trial. BJU Int. 2012, 110, 875-883.

Menon, M.; Muhletaler, F.; Campos, M.; Peabody, J.O. Assessment of early continence after reconstruction of the
periprostatic tissues in patients undergoing computer assisted (robotic) prostatectomy: Results of a 2 group parallel
randomized controlled trial. J. Urol. 2008, 180, 1018-1023.

Student, V., Jr.; Vidlar, A.; Grepl, M.; Hartmann, |.; Buresova, E.; Student, V. Advanced Reconstruction of Vesicourethral
Support (ARVUS) during Robot-assisted Radical Prostatectomy: One-year Functional Outcomes in a Two-group



51.

52.

53.

54.

55.

56.

57.

58.

Randomised Controlled Trial. Eur. Urol. 2017, 71, 822—-830.

Alder, R.; Zetner, D.; Rosenberg, J. Incidence of Inguinal Hernia after Radical Prostatectomy: A Systematic Review and
Meta-Analysis. J. Urol. 2020, 203, 265-274.

Lodding, P.; Bergdahl, C.; Nyberg, M.; Pileblad, E.; Stranne, J.; Hugosson, J. Inguinal hernia after radical retropubic
prostatectomy for prostate cancer: A study of incidence and risk factors in comparison to no operation and
lymphadenectomy. J. Urol. 2001, 166, 964—967.

Ichioka, K.; Kohei, N.; Yoshimura, K.; Arai, Y.; Terai, A. Impact of retraction of vas deferens in postradical prostatectomy
inguinal hernia. Urology 2007, 70, 511-514.

Kadono, Y.; Nohara, T.; Kawaguchi, S.; Sakamoto, J.; lwamoto, H.; Yaegashi, H.; Nakashima, K.; lijima, M.; Shigehara,
K.; Izumi, K.; et al. Novel Prevention Procedure for Inguinal Hernia after Robot-Assisted Radical Prostatectomy:
Results from a Prospective Randomized Trial. J. Endourol. 2019, 33, 302—-308.

Matsubara, A.; Yoneda, T.; Nakamoto, T.; Maruyama, S.; Koda, S.; Goto, K.; Teishima, J.; Shiina, H.; lgawa, M.; Usui, T.
Inguinal hernia after radical perineal prostatectomy: Comparison with the retropubic approach. Urology 2007, 70,
1152-1156.

Chang, K.D.; Abdel Raheem, A.; Santok, G.D.R.; Kim, L.H.C.; Lum, T.G.H.; Lee, S.H.; Ham, W.S.; Choi, Y.D.; Rha, K.H.
Anatomical Retzius-space preservation is associated with lower incidence of postoperative inguinal hernia
development after robot-assisted radical prostatectomy. Hernia J. Hernias Abdom. Wall Surg. 2017, 21, 555-561.

Stranne, J.; Lodding, P. Inguinal hernia after radical retropubic prostatectomy: Risk factors and prevention. Nat. Rev.
Urol. 2011, 8, 267-273.

Sanchez-Ortiz, R.F.; Andrade-Geigel, C.; Lopez-Huertas, H.; Cadillo-Chavez, R.; Soto-Aviles, O. Preoperative
International Prostate Symptom Score Predictive of Inguinal Hernia in Patients Undergoing Robotic Prostatectomy. J.
Urol. 2016, 195, 1744-1747.

Retrieved from https://encyclopedia.pub/entry/history/show/59969



