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ABSTRACT

Objective: To evaluate the impact on continence rate during 1-year follow-up of a preservation technique
that included nonligation of the dorsal vascular complex and sparing of the puboprostatic ligaments and the
endopelvic fascia during laparoscopic radical prostatectomy.

Material and methods: Information from 30 patients who underwent the preservation technique was pro-
spectively collected and compared with data from 60 patients who underwent the nonpreservation traditional
technique. A single surgeon performed all procedures.

Results: Demographic and preoperative characteristics were similar. The mean patient age was 59 years in
both groups. All patients were stage cT1c or cT2. Operative time was significantly lower in the preservation
technique group (229.6 vs. 262.7 minutes, P < .001). There were no significant differences in intraopera-
tive bleeding, discharge hemoglobin level, blood transfusion rate, length of hospitalization, and drop in the
hemoglobin level. The probability of continence recovery was significantly higher in the preservation tech-
nique group than in the traditional technique group (hazard ratio=0.50, 95% CI=0.31-0.81). The continence
rate (0 pads/day) for the preservation technique group versus the traditional technique group at 1, 3, 6, and
12 months was, respectively, 53.3% versus 30% (P=.031), 90% versus 45% (P < .001), 90% versus 63.3%
(P=.008), and 96.6% versus 78.3% (P =.024). There were no significant differences between the groups
regarding potency and oncologic outcomes.

Conclusion: Nonligation of the dorsal vascular complex and preservation of the puboprostatic ligaments and
the endopelvic fascia improved urinary continence compared with the traditional nonpreservation technique,
with no impact in terms of bleeding and oncologic outcomes.
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Introduction Dorsal vascular complex (DVC) ligation, endo-
pelvic fascia incision, and puboprostatic liga-

Postradical ~ prostatectomy  incontinence  mentincision are traditional steps during radical

“UROLOGY EESI

remains a significant issue, with an inci-
dence of 4%-31%.'* Urinary incontinence
has adverse effects on a patient’s quality of
life because it produces shame, frustration,
decreased cleanliness, and a diminished abil-
ity to enjoy daily activities.>® Postoperative
leakage is mainly explained by an injury to
any of the urethral sphincter complex compo-
nents, such as the functional muscular mass,
supporting structures, and coordinating neural
pathways.”®

prostatectomy that might affect the integrity of
the external sphincter complex. Dorsal vascular
complex ligation carries the risk of entrapping
the urethral sphincter’s functional muscular
mass because the latter is covered laterally and
dorsally by the DVC.*!° The endopelvic fas-
cia and puboprostatic ligaments are essential
components of the anterior urethral support
that stabilize the external sphincter and anchor
the membranous urethra to the pubic bone.!'!?
Additionally, preserving the endopelvic fascia
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prevents injury to the neural pathways of the urethral sphincter
that are close to the levator ani muscle fascia.”!*!3

Therefore, we decided to perform a prospective evaluation of
a preservation technique that included nonligation of the DVC,
nonincision of the endopelvic fascia, and nonincision of the
puboprostatic ligaments. In addition, patients who underwent
the new procedure were compared to a cohort who underwent
the traditional technique. Our primary aim was to determine the
impact of the preservation technique on the postoperative conti-
nence rate. Secondary aims were to measure the effects on peri-
operative outcomes, complications, oncologic outcomes, and
potency.

Materials and Methods

We prospectively collected information from 30 consecutive
patients who underwent radical prostatectomy with a 5-trocar
laparoscopic preservation technique between November
2019 and August 2020. The surgical technique consisted of
(1) transperitoneal trocar placement, (2) extended pelvic lymph-
adenectomy in cases with a lymph node metastasis probability
> 5% according to the Memorial Sloan Cancer Kettering Center
nomogram,'® (3) dissection of the Retzius space, (4) transverse
bladder neck incision, (5) athermal dissection of the vas def-
erens and seminal vesicles, (6) Denonvilliers’ fascia incision
and posterior prostatic surface dissection, (7) prostate pedicle
ligation, (8) bilateral posterolateral dissection, (9) apical dissec-
tion, (10) transection of the DVC and urethra (Figure 1), and
(11) urethrovesical anastomosis with continuous 3-0 polydioxa-
none suture (Van Velthoven technique).

In addition, we evaluated the medical records of 60 consecutive
patients who underwent a traditional 5-trocar laparoscopic radi-
cal prostatectomy between December 2018 and October 2019.
The traditional technique differed from the preservation tech-
nique in 3 steps, performed after the dissection of the Retzius
space and before the transverse bladder neck incision (Figure 2):

e Dorsal vascular complex ligation, endopelvic fascia incision,
and puboprostatic ligament incision are traditional steps dur-
ing radical prostatectomy, potentially involved in the injury of
the external sphincter complex.

* Nonligation of the dorsal vascular complex, nonincision of
the endopelvic fascia, and nonincision of the puboprostatic
ligaments during laparoscopic radical prostatectomy seem to
impact the postoperative continence rate positively. The tech-
nique is not associated with a significant increase in the bleed-
ing rate.

e The described preservation technique should be recommended
and warrants further randomized comparative studies.

Figure 1. Preservation technique. The dorsal vascular
complex (DVC) is transected with no previous ligation. There
are no lateral incisions to the endopelvic fascia (EPF). P,
prostate; PB, pubic bone.

(1) bilateral endopelvic fascia incision, (2) bilateral pubopros-
tatic ligament incision, and (3) DVC ligation with a single poly-
glactin 2-0 stitch.

The inclusion criteria were prostate cancer stage cT1 or cT2,
a prostate-specific antigen (PSA) level <50 ng/mL, absence
of bone metastases, and an age <70 years. Exclusion crite-
ria were patients with neurogenic bladder or urinary incon-
tinence before surgery. All procedures were performed by
a single surgeon (J.G.) with over 400 cases of experience.
Daily tadalafil (5 mg) was prescribed to all patients starting
on the day of catheter removal until the recovery of sexual

Figure 2. Traditional technique. The levator ani muscle
(LAM) is exposed after a bilateral incision to the endopelvic

fascia. The dorsal vascular complex (DVC) is ligated. The
puboprostatic ligaments (PPL) are transected. P, prostate; PB,
pubic bone.
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function. No bladder neck preservation or posterior urethral
reconstruction was performed on any patient. The decision to
perform side-specific incremental neurovascular preservation
was done according to the nomogram developed by Martini
et al.'”” A 20-French urethral catheter remained in all patients
for 10 days. Traction on the indwelling catheter was applied in
the preservation technique group during the first 24 h. None of
the patients received prophylaxis with low-molecular-weight
heparin or pelvic floor therapy.

Preoperative, surgical, and postoperative variables are presented
in Tables 1, 2, and 3, respectively. The PSA levels, continence
rate, and potency rate were assessed at postoperative months
1, 3, 6, and 12. Continence was defined as the nonuse of pads.
Patients were considered potent if they achieved sexual penetra-
tion with or without the use of phosphodiesterase-5 inhibitors.
Prostate-specific antigen persistence was defined as a detect-
able postsurgical PSA level >0.2 ng/mL within 4 weeks after
surgery. Biochemical recurrence was defined as 2 consecutive
PSA values >0.2 ng/mL after an initial value of <0.2 ng/mL.
The hemoglobin drop was the difference between preopera-
tive and discharge hemoglobin levels. Our Institutional Ethics
Committee approved this study (no.: 2018/07), and all patients
provided informed consent.

Table 1. Demographic and Preoperative Features

Preservation Traditional

Technique Technique
Variable (n=230) (n=60) P
Age (years), median + SD 59.73 + 6.61 59.6 +6.25 .92
BMI, mean + SD 25.28 +2.86 26.96 +3.66 .05
Charlson comorbidity 3(3-4) 4 (3-4) .56

index, median (IQR)

PSA, median (IQR) 7.85(6.22-10.07) 8 (6.15-12) .58

Preoperative hemoglobin, 14.83 + 1.18 1525+132 .36
mean + SD
Clinical stage, n (%)
Tlc 9 (30) 24 (40) 1
T2a 14 (46.7) 15 (25)
T2b 7 (34.3) 16 (26.7)
T2c 0 (0) 5(8.3)
Specimen grade group, N (%)
1 6 (20) 15 (25) .87
2 9 (30) 12 (20)
3 4(13.3) 10 (16.7)
4 9 (30) 19 (31.7)
5 2(6.7) 4 (6.7)
D’ Amico risk classification, N (%)
Low risk 4(13.33) 8 (13.3) .98
Intermediate risk 13 (43.33) 25 (41.66)
High risk 13 (43.33) 27 (45.01)

BMI, body mass index; IQR, interquartile range; PSA, prostate-specific antigen.

Statistical Analysis

The normal distribution of continuous variables was verified
using the Kolmogorov—Smirnov test. Dichotomous variables
are presented as absolute numbers and percentages. Continuous
variables are presented as means and SD in the case of a normal
distribution and medians and interquartile ranges in a non-nor-
mal distribution. The differences in proportions were determined
using the chi-square test or Fisher’s exact test. Differences
between groups with continuous variables were obtained using
the Student’s #-test for variables with a normal distribution and
the Mann—Whitney U-test for variables without a normal dis-
tribution. The survival graphs were prepared using the Kaplan—
Meier method, and the difference between the survival curves
was determined by the log-rank test. The size effect of the sur-
vival comparison was calculated using a simple Cox regression.
A P-value <.05 was considered a statistically significant differ-
ence. The calculations were performed using Statistical Package
for Social Sciences software version 17.0 (SPSS Inc.; Chicago,
IL, USA). All P-values are 2-tailed.

Results

Table 1 presents the demographic and preoperative character-
istics of patients in the preservation (n=30) and traditional
(n=60) technique groups. There were no significant differences

Table 2. Perioperative Qutcomes

Preservation Traditional
Technique Technique
Variable (n=30) (n=60) P
Operative time (minutes), 229.67 + 262.75 £ 38.43 <.001
mean + SD 47.16

Intraoperative bleeding 540 + 365.73 57435 +33493 .72
(mL), mean + SD

Neurovascular bundle preservation, N (%)

Unilateral 5(16.7) 6 (10) .05
Bilateral 25 (83.3) 44 (73.3)
None 0(0) 10 (16.7)
Lymph node dissection, 18 (60) 28 (46.7) .26
N (%)
Discharge hemoglobin 10.85 + 1.57 11.01 + 1.78 79
level, mean + SD
Blood transfusion, N (%) 3 (10) 3(5) .39

Length of hospitalization 75 (71.5-100) 91.5 (72-119.76) .31
(hours), median (IQR)
Drop in hemoglobin
level, mean + SD
Clavien—Dindo complications, N (%)

398 +1.97 4.23 +1.65 .69

Grade I 1(3.33) 1 (1.66) .024
Grade II 6 (20) 3(5)
Grade IIT 1(3.33) 9 (15)

IQR, interquartile range.
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Table 3. Pathologic, Oncologic, and Continence
Outcomes

Preservation  Traditional
Technique Technique
Variable (n=30) (n=60) P

Pathological prostate 40.86 = 14.15 4191 1443 75
weight (g), mean + SD

Pathological specimen grade group, N (%)

1 2 (6.7) 9 (15) 43
2 5(16.7) 12 (20)
3 7 (23.3) 13 (21.7)
4 16 (53.3) 23 (38.3)
5 0(0) 3(5)
Pathological stage, N (%)
pT2 26 (86.6) 54 (90) 72
pT3 4(13.3) 6 (10)
Positive surgical margins, 4(13.3) 10 (16.6) .76
N (%)
PSA persistence, N (%) 1(3.3) 2(3.3) 1
Biochemical recurrence, 2 (6.6) 10 (16.6) 32
N (%)
Continence rate, N (%)
1 month 16 (53.3) 18 (30) .031
3 month 27 (90) 27 (45) <.001
6 month 27 (90) 38 (63.3) .008
12 month 29 (96.6) 47 (78.3) .024

PSA, prostate-specific antigen.

in the age, body mass index (BMI), Charlson comorbidity index,
PSA level, preoperative hemoglobin level, clinical stage, grade
group, or D’ Amico risk classification. The most common clini-
cal stage was T2a (46.7%) in the preservation technique group
and Tlc (40%) in the traditional technique group. The most
common specimen grade groups were 2 (30%) and 4 (30%) in
the preservation technique group and 4 (31.7%) in the traditional
technique group. Most patients in both groups were classified as
intermediate or high risk.

Table 2 shows the perioperative outcomes. The operative time
was significantly lower in the preservation technique group than
in the traditional technique group (229.6 vs. 262.7 minutes,
P < .001). There were no significant differences in the intraop-
erative bleeding, neurovascular bundle preservation rate, lymph
node preservation rate, discharge hemoglobin level, blood
transfusion rate, length of hospitalization, or drop in the hemo-
globin level. There were significant differences in the number
of complications between the groups. Clavien—Dindo grade I
and grade I complications occurred in 1 (3.33%) and 6 (20%)
patients in the preservation technique group and in 1 (1.66%)
and 3 (5%) patients in the traditional technique group, respec-
tively. There was 1 grade III complication in the preservation
technique group (bladder clots) and 9 grade III complications in

the traditional technique group (5 strictures of the fossa navicu-
laris and 4 strictures of the vesicourethral anastomosis).

Table 3 shows the pathological, oncologic, and continence
outcomes. There were no significant differences between
the groups in terms of the prostate weight, specimen grade,
pathological state, positive surgical margins (PSMs), PSA
persistence, and biochemical recurrence. The most common
specimen grade was 4 in both groups, accounting for 53.3% of
the preservation technique group and 38.3% of the traditional
technique group. Most cases were stage pT2, including 86.6%
of the preservation technique group and 90% of the traditional
technique group. The continence rate in the preservation tech-
nique group was significantly higher than that in the traditional
technique group at 1 month (53.3% vs. 30%, respectively,
P=.031), 3 months (90% vs. 45%, respectively, P < .001),
6 months (90% vs. 63.3%, respectively, P=.008), and 12
months (96.6% vs. 78.3%, respectively, P=.024). The Kaplan—
Meier plot presents the continence rate over time (Figure 3).
The median interval to achieve continence was 1 month in the
preservation technique group and 6 months in the traditional
technique group. The probability of continence recovery was
significantly higher in the preservation technique group than in
the traditional technique group [hazard ratio (HR)=0.50, 95%
CI=0.31-0.81, P < .001)].

The median interval to achieve potency was not reached in the
comparison groups. There was no significant difference between
the groups in terms of the probability of potency recovery
(HR=1.24, 95% CI=0.63-2.54, P=.43). Figure 4 shows the
Kaplan—Meier potency rate curves over time.

Discussion

This study evaluated the role of nonligation of the DVC, non-
incision of the endopelvic fascia, and nonincision of the pubo-
prostatic ligaments in the recovery of urinary continence after
laparoscopic radical prostatectomy. Our procedure aimed to
reduce the damage to the periprostatic structures involved in the
continence mechanism. As a result, continence showed better
recovery than the traditional nonpreservation technique.

The rationale for the nonligation of the DVC described in our
study was based on anatomical and technical considerations.
Ganzer et al’ demonstrated that the muscular mass of the ure-
thral sphincter is at risk of injury during DVC ligation because
at the prostate apex and 5 mm distal to it, 36.7% and 29.9% of
the cross-sectional urethral sphincter surface area, respectively,
are overlaid by the DVC. Thus, a DVC suture may include a
significant ventral portion of the sphincter, especially if it is
placed distal to the apex.”!® Other anatomical studies have
demonstrated the presence of neural somatic and autonomic
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branches that were lateral or anterior to the prostate apex and the DVC ligature limits the mobility of the prostate apex and
membranous urethra.”!* These fibers are neural pathways for alters the apical anatomy, which implies a higher risk of posi-
the cavernosal tissue and urethral sphincter and are at risk of  tive margins due to an impaired circumferential visualization
damage if the DVC suture is too deep.”!'* On the other hand, of the apex.”!81°
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Given the shortcomings of a DVC ligature, a selective and
delayed DVC ligature has been proposed.”!®?* The technique
consists of transecting the DVC at the end of the prostatec-
tomy, followed by selective suturing. Li et al'® published a
meta-analysis of this technique, including 2 randomized trials
and 6 retrospective studies. After 6 months of follow-up, there
was a higher continence rate in the delayed ligature group [odds
ratio (OR)=1.46, 95% CI=1.02-2.11, 12=3%, P=.04], but
there were no differences in continence rates after 3 months
(OR=1.64, 95% CI=0.98-2.73, 12=49%, P=.06) and
12 months (OR=1.00, 95% CI=0.63-1.57, 12=0%, P=.99).
The low impact of the delayed ligature technique on the conti-
nence rate indicates that even selective stitches might injure the
external sphincter muscular mass and supports our initiative to
avoid stitching the DVC.

Few studies have reported a DVC nonligation method.?"*
Ferrara et al?? performed 150 intrafascial laparoscopic radical
prostatectomies with transection but without DVC ligation and
described a mean intraoperative bleeding amount of 220 mL and
a transfusion rate of 3.3%. Cochetti et al** described their experi-
ence with 210 patients who underwent a robotic extraperitoneal
radical prostatectomy with anterograde intrafascial dissec-
tion and full DVC preservation, the Posterior, Extraperitoneal,
Robotic, Under Santorini, Intrafascial, Anterograde (PERUSIA)
technique. The median estimated blood loss was 150 mL, and
the transfusion rate was 2.8%.2* Carvalho et al®*® presented a
128-patient series involving robotic assisted DVC preservation
and retrograde release of the neurovascular bundles, with a mean
operative bleeding volume of 200 mL and a transfusion rate of
1.6%. Our mean transoperative bleeding (540 mL) and transfu-
sion rates (10%) were higher than in previous studies. This can
be explained by the DVC transection instead of complete pres-
ervation, as performed by Cochetti et al** and Carvalho et al*
From our perspective, complete DVC preservation is difficult
because of the medial DVC branches. Nevertheless, we did not
observe a difference in the bleeding rate, transfusion rate, or drop
in the hemoglobin level between the preservation and traditional
technique groups. Therefore, our DVC nonligation method did
not impact the bleeding.

The relatively low bleeding rate described in the literature
with the DVC nonligation method relies on different technical
aspects. First, the pneumoperitoneum CO, pressure controls the
venous bleeding, and the tiny arteries of the DVC can be eas-
ily controlled by pinpoint coagulation.'®?!? Second, the DVC
can be preserved, without transection, when an intrafascial
prostatic apical dissection is performed underneath the DVC, as
described by Carvalho et al** and Cochetti et al.>* In this case,
the DVC veins flow into the laterovesicoprostatic veins."® Third,
a metallic urethral sound can be inserted into the urethra after
DVC transection, and pulling the distal tip of this device in an

anterior direction compresses the DVC.?? Fourth, at the end of
the surgery, traction of the indwelling urethral catheter can apply
pressure over the bladder neck and occlude the DVC veins.”? We
routinely used an 18-French metallic urethral sound after DVC
transection and left 24-hour traction on the urethral catheter by
placing an adhesive band between the catheter and thigh.

The preservation of the puboprostatic ligaments and the absence
of an incision of the endopelvic fascia are additional components
of our technique. The puboprostatic ligament is the most impor-
tant anterior support structure of the urethral sphincter. Its con-
tribution to continence by stabilizing the urethral complex has
been previously described, including a prospective randomized
study.®!1122627 The evidence regarding the benefit of endopelvic
fascia preservation for postoperative continence is contradictory.
While observational studies describe the benefit for the conti-
nence rate, a prospective randomized study found no differ-
ence in urinary continence between the groups.!>? However,
the rationale for preservation is firmly grounded in anatomical
considerations. The endopelvic fascia is anterior support for
the urethral sphincter. It is in proximity to nerves involved in
continence and erectile function, including the pelvic plexus,
neurovascular bundles, pudendal nerve branches to the rhabdo-
sphincter, and somatic branches from pudendal or nonpudendal
pathways that travel within the layers of the fascia of the leva-
tor ani.™'*!> Therefore, if the dissection is too proximal or deep,
any of these nerves may be affected.”!®!*!> From our perspec-
tive, while endopelvic fascia preservation alone might not affect
the postprostatectomy continence rate, it may play a role when
accompanied by the preservation of other structures, such as the
DVC and puboprostatic ligament.

Our comparative study found better continence with the pres-
ervation technique during the first-year of follow-up, with an
HR of 0.5 (95% CI=0.31-0.81) and continence rates (0 pads/
day) of 53.34%, 90%, 90%, and 96.67% after 1, 3, 6, and
12 months of follow-up, respectively. Our results are similar to
those of noncomparative studies that used a similar technique.
Cochetti et al* performed an anterograde robotic intrafascial
preservation of the Veil of Aphrodite, the endopelvic fascia,
the puboprostatic ligaments, and the DVC (the PERUSIA tech-
nique). The continence rates (0 pads/day) were 66.6%, 90.4%,
and 96.1% after catheter removal, 3 months, and 12 months.*
Carvalho et al* presented a robotic retrograde release of neu-
rovascular bundles with preservation of the endopelvic fascia,
puboprostatic ligaments, and DVC.? They reported an immedi-
ate continence rate (0 pads/day) of 85.9% and continence rates
of 94.5%, 97.7%, and 98.4% at 3, 6, and 12 months of follow-
up, respectively.

Concerning the recovery of postoperative erectile function, we
did not observe a significant difference between the periprostatic
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structure preservation and traditional technique groups
(HR=1.24, 95% CI=0.63-2.54). After 12 months of follow-
up, the median interval to achieve potency was not reached in
the comparison groups. In contrast, the sexual potency rates
reported by Carvalho et al** and Cochetti et al** at 12 months
were 86.7% and 80.9%, respectively. The impact of the DVC
nonligation technique and endopelvic fascia and puboprostatic
ligament preservation on the recovery of sexual function war-
rants further evaluation in prospective comparative studies.

Our study also compared the oncological and perioperative
outcomes between the preservation and traditional technique
groups. The preservation technique demonstrated adequate
oncologic results, with PSMs and biochemical recurrence rates
similar to those of the traditional technique group. The PSM
and biochemical recurrence rates in the preservation technique
were 13.6% and 6.6%, respectively, similar to prior reports.*
Omitting steps, such as ligation of the DVC and periprostatic
structure incisions, led to a shorter surgical time with the pre-
servative technique (229.6 vs. 262.7 minutes, P < .01). The
complication rate was similar between the groups in terms of
intraoperative bleeding, transfusion rates, and drop in hemo-
globin levels. The results demonstrate the effectiveness of our
strategies for DVC control after transection, including the use
of a metallic urethral sound and traction on the urethral catheter,
as discussed earlier.

Our study has several strengths. To our knowledge, this is the
first study to compare DVC ligation with a nonligation method.
The comparison groups were similar in terms of patient charac-
teristics and tumor risk, thereby reducing selection bias. Data
from the preservation group technique were collected prospec-
tively. The distribution of variables that might affect the conti-
nence rate (age, BMI, prostate volume, Charlson comorbidity
index, and neurovascular bundle preservation) was similar in
both groups.>?* Finally, the procedures were performed by a
single surgeon, thus limiting the variation associated with the
surgeon’s technique.

The current study has some limitations that should be men-
tioned. First, the analysis was based on a relatively small sam-
ple size. Second, we did not include preexisting lower urinary
tract symptoms and the magnetic resonance estimation of the
urethral length, which are predictors of postprostatectomy
incontinence.'>? Third, the use of a single laparoscopic sur-
geon affects the generalizability of the results. Fourth, the qual-
ity of the presented potency outcomes is affected by the lack
of measurements based on validated questionnaires, such as the
International Index of Erectile Function-5 score. Fifth, data from
the traditional technique group were prone to information bias
because they were collected retrospectively. Finally, the period

between the 2 groups differed, affecting the results because of
different surgeons’ experience levels.

In conclusion, our study demonstrated that the DVC nonligation
technique, accompanied by sparing the endopelvic fascia and
puboprostatic ligaments, led to a significant improvement in the
continence rate during the first-year follow-up after laparoscopic
radical prostatectomy compared to the traditional method. The
technique did not increase the intraoperative and postoperative
bleeding rates and did not affect oncologic outcomes. Based on
our results, our preservation technique might be recommended
over the standard surgical method and warrants further random-
ized comparative analyses.
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