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Outcomes following use of
VersaWrap nerve protector
in treatment of patients with
recurrent compressive
neuropathies

Keegan M. Hones', David Spencer Nichols', Haley Barker’,
Elizabeth Cox’, Jaime A. Hones’ and Harvey Chim***

'University of Florida Collage of Medicine, Gainesville, FL, United States, Department of Plastic and
Reconstructive Surgery, University of Florida, Gainesville, FL, United States, *Department of Neurosurgery,
University of Florida, Gainesville, FL, United States

Epineural scarring following previous carpal or cubital tunnel release can lead to
pain and permanent dysfunction. To prevent this cascade, nerve wraps are an
option. The purpose of this study was to evaluate outcomes following use of
VersaWrap nerve protector during surgical decompression and neurolysis in
patients with recurrent compressive neuropathies in the upper extremity. Twenty
patients comprised the patient cohort, with a mean postoperative follow-up time
of 139 days (range: 42-356 days). There were 13 females and 7 males, with a
mean age of 43.4 years. Fourteen surgeries were performed for revision cubital
tunnel, 5 for revision carpal tunnel, and 1 for revision radial tunnel syndrome.
Average duration of symptoms prior to revision surgery with VersaWrap was 2
years (range 9 months to 6 years). Postoperatively, the mean DASH score was
57.7 and VAS 3.1. Mean s2PD median distribution was 7.3, s2PD ulnar distribution
8.9, m2PD median distribution 6.9 and m2PD ulnar distribution 7.3. All patients
had subjective improvement of symptoms and were satisfied with their result. No
patients in our cohort required further revisional surgery. In conclusion, the use of
VersaWrap as a nerve protector following revision surgery for recurrent
compressive neuropathies in the upper extremity was safe and effective.

Level of Evidence: IV; retrospective case series

KEYWORDS

nerve wrap, nerve protector, peripheral nerve, carpal tunnel, cubital tunnel, radial tunnel

Introduction

Epineural scarring following previous carpal or cubital tunnel release can result in
symptomatic recurrence, with pain, numbness, and weakness. Recurrent formation of scar
tissue around a peripheral nerve is a particular issue in revision surgery. To reduce
scarring around the nerve, many surgeons use nerve wraps or conduits. The efficacy of
nerve protectors for treatment of different nerve pathologies has been demonstrated in
both animal and human models (1-7). Absorbable nerve wraps are favored, with the
benefit conferred by these implants likely related to the separation of soft tissue and
nerve, allowing gliding and thus preventing tethering, and providing an optimized
environment for nerve healing. However, disadvantages of some commercially available
wraps or conduits include unfavorable handling characteristics, stiffness, and added bulk
which can result in nerve constriction. In some cases where a nerve wrap is sutured in
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place around a peripheral nerve, postoperative swelling can result
in a localized constriction point which results in persistent
neuropathic pain and resultant disability.

VersaWrap (Alafair Biosciences, Austin, Texas, USA) is a
bioresorbable plant-based hydrogel wrap that was recently approved
in the USA for use as a nerve wrap. Originally described for use as
a wrap following repair of tendon injuries, VersaWrap was
subsequently also used for treatment of peripheral nerve injuries,
particularly in cases where scarring was a concern. VersaWrap
consists of an ultrathin hydrogel sheet composed of hyaluronic acid
and alginate, which provides a pliable wrap and non-constricting
interface for tendon and peripheral nerves (8). Some advantages of
VersaWrap favoring its use as a nerve wrap include its ultrathin
conformable nature, smooth hydrophilic surface facilitating nerve
gliding, ability to be placed without sutures, lack of polarity and
transparent appearance which allows visualization of the underlying
wrapped nerve. In addition, Versawrap can be tailored to fit any
diameter peripheral nerve. VersaWrap is bioresorbed via hydrolysis
and metabolic activity, unlike collagen-based implants that are
remodeled and thus result in added bulk over time at the nerve
repair site. Finally, as VersaWrap has no animal-derived or human
tissue component, there is decreased concern for immune response
and disease transmission.

Here we describe the first published experience, to our knowledge,
utilising VersaWrap as a peripheral nerve wrap. In our series,
VersaWrap was used primarily as a nerve protector in recurrent
compressive neuropathies in the upper extremity, to reduce
postoperative scarring. This remains of particular relevance given
that reported rates of symptom recurrence after primary carpal
tunnel surgery range from 1 to 31% (6, 9, 10) and 2.4% to 25% after
primary cubital tunnel surgery (11, 12). Revision peripheral nerve
surgeries involve significant scar tissue, and present significant,
unique challenges. In this study, we retrospectively reviewed a series
of patients in whom VersaWrap was utilized for revision upper
extremity peripheral nerve decompression and neurolysis, with a
focus on analysis of clinical outcomes.

Materials and methods

A single institution retrospective review was performed to
identify all patients who received VersaWrap as a nerve protector
intraoperatively for recurrent compressive neuropathies of the
upper extremity. The study was approved by our institutional
review board with a wunique identification number of
IRB202001859. All procedures were in accordance with the
ethical standards of the responsible committee on human
experimentation, the Helsinki Declaration of 1964, and later
versions. Informed consent was obtained from all patients for
their participation in the study. From February 2020 to June
2022, a total of 41 patients had VersaWrap used following
surgical treatment of recurrent carpal tunnel syndrome, cubital
tunnel syndrome or other unusual compressive neuropathies.
Intraoperative use of VersaWrap nerve protector is illustrated
through representative examples in Figures 1, 2. Twenty patients
agreed to return for in-person postoperative assessment, and this
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comprised the patient cohort for this study. All patients had at
least 6 weeks postoperative follow-up.

All surgeries were performed by the senior author.
Demographic data collected included age at surgery, gender,
body mass index (BMI), history of Diabetes Mellitus and
smoking status. Outcome measures included static and moving
two-point discrimination (s2PD and m2PD), range of motion
(ROM), and power of affected muscles as assessed using the
Medical Research Council (MRC) grading scale. Standardized
outcome scores including the Disabilities of the Arm, Shoulder,
and Hand (DASH) questionnaire and Visual Analog Scale (VAS)
were assessed postoperatively. The DASH score was chosen as
this is a commonly used patient reported outcome measure in

hand surgery.

Results

We evaluated 20 patients treated for upper extremity peripheral
nerve injuries who had VersaWrap utilized intraoperatively. The

FIGURE 1

Versawrap has been placed around the median nerve following revision
carpal tunnel release. The pliable and transparent nature of VersaWrap
facilitates placement as a circumferential nerve wrap.

FIGURE 2

Versawrap has been placed around the ulnar nerve following revision
cubital tunnel release, in preparation for submuscular transposition.
The pliable and transparent nature of VersaWrap facilitates placement
as a circumferential nerve wrap.
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average age of patients in our series was 43.4 years (range: 21-69).
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as straightforward as the initial ones. Scar tissue and altered
anatomy present unique challenges for the surgeon. Additionally,
epineural scarring is likely more of a risk following a revision
surgery. Nerve wraps or conduits may provide specific benefit in
these instances. In this paper we present the first published
experience, to our knowledge, describing the use of VersaWrap
as a nerve protector. In our series, VersaWrap was used for
patients with recurrent compressive neuropathies in the upper
extremity requiring surgical intervention.

The use of nerve wraps in peripheral nerve surgery is well-
established (2, 4, 5). However, as one animal study by Nicolas
et al. demonstrated, the potential for over-tightening nerve wraps
has detrimental effects (16). Spielman et al. reported resolution
of symptoms and improved VAS scores in 30 patients with
recurrent or persistent carpal tunnel syndrome who had surgery
that involved the use of a nerve wrap (17). Additionally, Thakkar
et al. in a systematic review reported improvements in outcomes
after revision compressive nerve surgery that included the use of
a nerve wrap (18). Other techniques for preventing scarring or
recurrence in revision surgery may include the use of local flaps
for revision carpal tunnel release of subcutaneous or submuscular
transposition for revision cubital tunnel release.

Overall, while this study provides new insights, it does have
limitations. This was a retrospectively collected series, with
shortcomings inherent to its design. These include a smaller
sample size and a single institution experience which may limit
generalizability of findings. In addition, as only 20 patients
agreed to return postoperatively for data collection, this
introduces a source of bias. Finally, we were not able to obtain
preoperative DASH and VAS scores due to resource limitations
in our clinic. Nevertheless, our findings provide evidence for use
of VersaWrap as a safe and effective nerve protector for revision
surgery targeted at compressive neuropathies. Hopefully, this
data will provide a basis for larger studies and randomized
controlled trials.

In conclusion, VersaWrap is safe and effective when used as a
nerve wrap. In this study, we focused on patients undergoing
revision surgery for compressive neuropathies of the upper
extremity. Notably, all patients in this cohort had subjective and
objective improvement of symptoms, postoperative satisfaction
with results and did not require revisional surgery in the post-
operative period examined during this investigation.

References

1. Kim PD, Hayes A, Amin F, Akelina Y, Hays AP, Rosenwasser MP. Collagen nerve
protector in rat sciatic nerve repair: a morphometric and histological analysis: collagen
nerve protector. Microsurgery. (2010) 30:392-6. doi: 10.1002/micr.20760

2. Suryavanshi JR, Cox C, Osemwengie BO, Jones HB, MacKay B]J. Sutureless repair
of a partially transected median nerve using tisseel glue and axoguard nerve protector:
a case report. Microsurgery. (2020) 40:896-900. doi: 10.1002/micr.30593

3. Kokkalis ST, Mavrogenis AF, Vottis C, Papatheodorou L, Papagelopoulos PJ,
Soucacos PN, et al. Median nerve biodegradable wrapping: clinical outcome of 10
patients. Acta Orthop Belg. (2016) 82:351-7. PMID: 27682299

4. Papatheodorou LK, Williams BG, Sotereanos DG. Preliminary results of
recurrent cubital tunnel syndrome treated with neurolysis and porcine
extracellular matrix nerve wrap. ] Hand Surg. (2015) 40:987-92. doi: 10.1016/j.
jhsa.2015.02.031

Frontiers in Surgery

10.3389/fsurg.2023.1123375

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by University of Florida IRB-01. The patients/
their written informed consent to

participants  provided

participate in this study.

Author contributions

KH, DN, EC, HB, JH: were involved in data procurement and
management. KH and HC: were the primary manuscript writers,
with editing and contribution from all others. HC: conceived the
idea of the study, oversaw the study, and was the performing
surgeon. All authors contributed to the article and approved the
submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

5. Imran R, George S, Jose R, Shirley C, Power DM. Clinical outcomes following
neurolysis and porcine collagen extracellular matrix wrapping of scarred nerves in
revision carpal tunnel decompression. ] Plast Reconstr Aesthet Surg. (2022)
75:2802-8. doi: 10.1016/.bjps.2022.04.010

6. Soltani AM, Allan BJ, Best MJ, Mir HS, Panthaki ZJ. Revision decompression and
collagen nerve wrap for recurrent and persistent compression neuropathies of the
upper extremity. Ann Plast Surg. (2014) 72:572-8. doi: 10.1097/SAP.0b013e3182956475

7. Wolfe EM, Mathis SA, Ovadia SA, Panthaki ZJ. Comparison of collagen and
human amniotic membrane nerve wraps and conduits for peripheral nerve repair in
preclinical models: a systematic review of the literature. J Reconstr Microsurg.
(2022). doi: 10.1055/s-0041-1732432. [Epub ahead of print]

8. ABOUT VERSAWRAP. Alafair Biosciences. Austin, Texas, United States.
Available at: http://www.alafairbiosciences.com/vtp

frontiersin.org


https://doi.org/10.1002/micr.20760
https://doi.org/10.1002/micr.30593
https://doi.org/10.1016/j.jhsa.2015.02.031
https://doi.org/10.1016/j.jhsa.2015.02.031
https://doi.org/10.1016/j.bjps.2022.04.010
https://doi.org/10.1097/SAP.0b013e3182956475
https://doi.org/10.1055/s-0041-1732432
http://www.alafairbiosciences.com/vtp
https://doi.org/10.3389/fsurg.2023.1123375
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Hones et al.

9. Abzug M, Jacoby SM, Osterman AL. Surgical options for recalcitrant carpal tunnel
syndrome with perineural fibrosis. Hand. (2012) 7:23-9. doi: 10.1007/s11552-012-9391-7

10. Craft RO, Duncan SFM, Smith AA. Management of recurrent carpal tunnel
syndrome with microneurolysis and the hypothenar fat pad flap. HAND. (2007)
2:85-9. doi: 10.1007/s11552-007-9025-7

11. Bartels DW, Marigi E, Sperling JW, Sanchez-Sotelo J. Revision reverse shoulder
arthroplasty for anatomical glenoid component loosening was not universally successful: a
detailed analysis of 127 consecutive shoulders. ] Bone Jt Surg. (2021) 103:879-86. doi: 10.
2106/JBJS.20.00555

12. Lowe JB, Mackinnon SE. Management of secondary cubital tunnel syndrome:
plast. Reconstr Surg. (2004) 113:el1-e16. doi: 10.1097/01.PRS.0000097287.10955.CC

13. Fnais N, Gomes T, Mahoney J, Alissa S, Mamdani M. Temporal trend of carpal
tunnel release surgery: a population-based time series analysis. PLoS One. (2014) 9:
€97499. doi: 10.1371/journal.pone.0097499

Frontiers in Surgery

05

10.3389/fsurg.2023.1123375

14. Palmer DH, Hanrahan LP. Social and economic costs of carpal tunnel surgery.
Instr Course Lect. (1995) 44:167-72. PMID: 7797856

15. Osei DA, Groves AP, Bommarito K, Ray WZ. Cubital tunnel syndrome:
incidence and demographics in a national administrative database. Neurosurgery.
(2017) 80:417-20. doi: 10.1093/neuros/nyw061

16. Nicolas CF, Corvi JJ, Zheng Y, Park KH, Akelina Y, Engemann A, et al.

Resorbable nerve wraps: can they be overtightened? J Reconstr Microsurg. (2022) 38
(9):694-702. doi: 10.1055/s-0042-1744274

17. Spielman AF, Sankaranarayanan S, Skowronski P, Lessard A-S, Panthaki Z.
Recurrent and persistent carpal tunnel syndrome: “triple-therapy approach”.
J Orthop. (2020) 22:431-5. doi: 10.1016/j.jor.2020.09.003

18. Thakker A, Sharma SC, Hussain NM, Devani P, Lahiri A. Nerve wrapping for
recurrent compression neuropathy: a systematic review. ] Plast Reconstr Aesthet
Surg. (2021) 74:549-59. doi: 10.1016/j.bjps.2020.10.085

frontiersin.org


https://doi.org/10.1007/s11552-012-9391-7
https://doi.org/10.1007/s11552-007-9025-7
https://doi.org/10.2106/JBJS.20.00555
https://doi.org/10.2106/JBJS.20.00555
https://doi.org/10.1097/01.PRS.0000097287.10955.CC
https://doi.org/10.1371/journal.pone.0097499
https://doi.org/10.1093/neuros/nyw061
https://doi.org/10.1055/s-0042-1744274
https://doi.org/10.1016/j.jor.2020.09.003
https://doi.org/10.1016/j.bjps.2020.10.085
https://doi.org/10.3389/fsurg.2023.1123375
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Outcomes following use of VersaWrap nerve protector in treatment of patients with recurrent compressive neuropathies
	Introduction
	Materials and methods
	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


