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Abstract

The interposition sural nerve graft has been attempted occasionally during radical prostatectomy
for the recovery of continence and erectile function; however, nerve autograft may result in ad-
verse events for the patient. Here, we present our initial experiences using Nerbridge™, a novel
conduit for peripheral nerve regeneration, rather than utilizing sural nerve grafting, in robot-as-
sisted laparoscopic radical prostatectomy to overcome autograft problems such as prolongation of
operation time and postoperative abnormal sensation. This novel artificial conduit interposition
can be technically feasible when combined with robotic surgery, and prospective randomized con-
trolled trials with high patients-numbers and long follow-up periods are warranted.

Keywords

Robot-Assisted Laparoscopic Radical Prostatectomy (RALP), Nerbridge, Cavernous Nerve,
Graft Reconstruction, Erectile Function

1. Introduction

Radical prostatectomy (RP) is considered a safe and effective treatment for localized prostate cancer; however,
the risk of urinary incontinence and erectile dysfunction are significant disadvantages compared to other modali-
ties. Preservation of the cavernous nerves during RP is one of the most important points for the recovery of con-
tinence and erectile function, yet is not always appropriate in men with high grade tumors or relatively advanced
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disease extending toward the neurovascular bundles (NVBSs).

The use of interposition sural nerve graft (SNG) instead of nerve sparing has been attempted in such patients,
and some investigators have reported its effectiveness in the recovery of continence and erectile function [1]-[3].
In particular, the introduction of robot-assisted laparoscopic radical prostatectomy (RALP) has provided tech-
nical advantages for nerve grafting due to its ability to allow easier intracorporeal thin suturing and knot tying,
and its improved 3-dimentional visualization with 10-fold magnification. Presently, SNG is now easily per-
formed by only an urologist with robotic assistance [4]; yet nerve autograft, which requires the extraction of a
peripheral nerve from a healthy portion of the patient’s own body, carries the risk of adverse event such as pro-
longation of operation time and postoperative abnormal sensation. In the present report, Nerbridge™ was uti-
lized as a conduit for peripheral nerve regeneration, rather than SNG in robotic surgery, to attempt to overcome
the disadvantages associated with autografting.

2. Case Presentation

Nerbridge™ grafting was performed in three patients with clinically organ-confined prostate cancer who re-
ceived RALP with or without lymphadenectomy. No patients had a history of diabetes mellitus. Cavernous
nerve preservation was determined based on the results of the biopsy data. All patients received ipsilateral wide
resection of the NVB on the side where greater than 33% of the biopsy cores were positive, and the contralateral
NVB were preserved according to our surgical criteria [5]. Among the patients who had high sexual activity
preoperatively based on I1EF-scores, three patients agreed with the use of Nerbridge™ for cavernous nerve re-
construction, which was approved by Japanese National Health Insurance.

3. Surgical Technique

RALP was performed as described previously [6]. Before resection of the NVB, electrostimulation of the bundle
was performed. A monopolar stimulating needle electrode (Nippon Kohden) was placed at the proximal end of
the NVB. Electrical stimulation was maintained for 15 to 20 seconds at 50 mA/10Hz with a monophasic rectan-
gular pulse and pulse duration of 1.0 ms. The response to the electrical stimulation was observed as the change
in cavernous pressure measured by a specific pressure-monitoring urethral balloon inserted into the middle por-
tion of the penile urethra. An increase in pressure of >5 cm H,O was considered a ‘positive’ response [7]. The
proximal end of the NVB was marked by 3-0 polyglactin suture and en-bloc dissection of the NVB was subse-
quently performed. The distal end of the NVB was also detected at the time of urethral dissection, and marked
by a metal clip. Electrical stimulation was performed before the dissection of the bladder neck in the first case,
and afterwards in the latter two cases, because the NVB was more easily observed when the prostate was pulled
up to the opposite side.

After resection of the prostate, the surgical field was inspected, and both the proximal and distal ends of one
of the cavernous nerves in the NVB was identified. The length of the 4 mm-diameter Nerbridge™ was adjusted
to the length of the dissected nerve. Using fine needle drivers and the ultrafine mode of the robotic surgical sys-
tem, anastomosis was completed using two 6-0 polypropylene mattress sutures on each end. Both ends of the
nerve were pulled into the Nerbridge™ conduit for a length of 2 to 3 mm (Figure 1 and Figure 2). After the
completion of grafting, Rocco’s stitch and vesicourethral anastomosis were performed.

4. Results

All procedures were successfully completed using the robotic system in all three patients. For the interposition
of the resected cavernous nerve, unilateral Nerbridge™ grafting was performed in all patients. The results of the
surgeries are shown in Table 1. After changing the timing of nerve stimulation (case 2 and case 3), the required
time for nerve stimulation was shortened. The final pathologic stage was pT2c in cases 1 and 3, pT3a in case 2.
The excised segment of the NVB was histologically identified on the grafting side. Foley catheters were re-
moved 5 days postoperatively in cases 1 - 3, but was removed after 20 days in case 2 due to urinary leakage
from the vesicourethral anastomosis. There were no complications associated with the use of Nerbridge™ graft-
ing. Postoperatively, PSA declined to less than 0.008 ng/ml in all patients.

No patients have yet had the need for PDE5 inhibitor. Case 2 patient recovered his potency just one month
postoperatively, which was considered not because of the effect of Nerbridge but because of contralateral spared
cavernous nerve from the shortness of recovery period.
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Figure 1. The anastomosis of Nerbridge™ was completed using two 6-0 polypropylene mattress sutures on distal (a) and
proximal end (b). Both ends of the nerve were pulled into Nerbridge™ conduit for the length of 2 to 3 mm.

Figure 2. The final appearance of left-sided nerve interposition by Nerbridge™ (arrow 1). Right-sided
NVB was preserved (arrow 2).

Table 1. Patients’ characteristics and operative records.

initial operation  consol electrical raftin nerbridge bleedin athologic  Gleason’s catheter
case  age  pon time time  stimulation 9 side g grafting (ml) g P sta eg score indwelling
(min) (min) (min) (min) g (days)
1 52 45 311 275 26 left 52 300 pT2c 4+3 5
2 62 10.6 226 172 7 right 37 50 pT3a 4+4 20
3 58 5.3 303 261 10 right 32 350 pT2c 3+4 5
mean 57.3 6.8 280 236 14 40 233 10

("bleeding volume is approximated.)
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5. Discussion

SNG for the interposition of bilateral or unilateral cavernous nerves has been used to improve the recovery of
erectile function after RP, although the published data on cavernous nerve graft reconstruction has been contro-
versial [1]-[3] [8]. Several non-randomized prospective and retrospective studies or case reports with small
numbers of subjects reported the benefits of SNG; however, Davis et al. showed in a randomized phase Il trial
that addition of unilateral SNG to a unilateral nerve-sparing RP did not result in a 50% relative improvement in
potency at 2 years [8]. On the other hand, as suggested by Saito et al., because interposition nerve grafting may
contribute to the recovery of urinary function as well as sexual function, nerve grafting may be beneficial for
some patients to promote nerve regeneration.

Disadvantages of SNG include prolongation of operation time for nerve grafting, and risk of postoperative
complications such as numbness, hypesthesia, and anesthesia of the lower limbs, resulting in a decrease in qual-
ity of life (QOL). To avoid these disadvantages, Nerbridge™, a conduit for peripheral nerve regeneration, was
utilized in the present study. This novel conduit utilizes a newly developed medical-grade collagen (NMP Col-
lagen PS, produced by Nippon Meat Packers, Inc. (NMP)), which is applied to the inside of a polyglycolic acid
conduit, resulting in an increase in angiogenesis within the conduit and thus providing the necessary nourish-
ment for the regeneration and growth of peripheral nerves. Furthermore, Nerbridge™ dissolves and is absorbed
by the patient’s body in approximately 3 months. A clinical trial for the treatment of peripheral nerve injury us-
ing Nerbridge™ conduits showed that it was equally effective or more effective (as defined by the recovery of
sensation and other attributes) than previous nerve autograft and nerve suturing techniques.

However, this is just the preliminary results of our initial experiences with Nerbridge™ , and there are some
limitations to discuss the usefulness of Nerbridge™. All follow-up were still less than one year, and long-
er-follow-up period and high patients-numbers would be required to see the effect. The neurovascular bundle
consists of a visceral nerve plexus with different autonomous nerve fibers, which first have to build Schwann
cell canals and find their way into the graft. The growth under these circumstances is not comparable to peri-
pheral nerve system. In addition we don’t know what the influence of newly developed collagen material with
its angiogenesis stimulus and absorption after 3 months on visceral nerve fibers could be.

Further, Takenaka et al. recently suggested that cavernous nerves run in a spray-like fashion forming the pel-
vic splanchnic nerves to the prostate [9]. We may need to optimize the shape and length of Nerbridge™, which
can cover a wider neural fibers and effectively assist to extension of cavernous nerves.

6. Conclusion

In conclusion, cavernous nerve graft reconstruction with this novel artificial conduit interposition can be techni-
cally feasible when combined with robotic surgery. It may contribute to the improvement in QOL of patients
treated by RP, and prospective randomized controlled trials with high patients-numbers and long follow-up pe-
riods are warranted.
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