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ABSTRACT - REZUMAT

Therapeutic strategies for nerve injuries: current findings and future perspectives. Are textile technologies
a potential solution?

Peripheral nerve lesions represent debilitating conditions that determine sensitive, motor and associated psychosocial
losses, deeply and severely affecting the quality of life. Despite adequate microsurgical repair, functional results are
variable and often dissatisfying.

This study aimed to analyse and discuss peripheral nerve lesion cases from our clinic, involving the upper limb, an
anatomical segment with impactful functional importance. We followed the distribution of nerve lesions throughout a
three-year period, describing the patients’ characteristics and the therapeutic protocols. Furthermore, we reviewed the
relevant literature to identify potential therapeutic strategies that may help optimize functional results.

In the presented clinical study, most of the patients benefited from direct microsurgical repair of the nerve injury.
However, we had a series of cases of nerve defects that could not be approached with primary repair. When a nerve
cannot be repaired by direct neurorrhaphy, there are different options for bridging the nerve gap, each with its indications
and advantages. Autografts still represent the gold standard in treating nerve gaps, but other procedures, such as
vascularized nerve grafting, nerve conduits, allografts and nerve transfers, can be successfully used in some cases.
The current focus in the field is the development of nerve conduits. Textile technologies represent a promising field in
creating nerve conduits, given the ease of the manufacturing process, the affordable production cost and good
mechanical properties.
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Strategii terapeutice in leziunile nervoase: abordarile actuale si directii viitoare. Reprezinta tehnologia textila
o solutie fezabila?

Leziunile nervilor periferici reprezinta conditii debilitante care determind disfunctii senzitive, motorii si psihosociale,
afectand profund si sever calitatea vietii. In ciuda unei rezolvari microchirurgicale adecvate, rezultatele functionale sunt
variabile si ,frecvent, nesatisfacatoare.

Scopul acestui studiu a fost sd analizeze si sa discute cazurile de leziuni nervoase periferice din clinica noastra,
implicand membrul superior, un segment anatomic cu impact functional important. Am urmarit distributia leziunilor
nervoase pe o perioada de trei ani, prezentand caracteristicile pacientilor si protocolul terapeutic. In afara de aceasta,
am analizat literatura de specialitate cu scopul de a identifica potentiale strategii terapeutice care ar putea fi utile in a
optimiza rezultatele functionale.

In studiul clinic prezentat, majoritatea pacientilor au beneficiat de sutura directd microchirurgicald a leziunii nervoase.
Cu toate acestea, am avut o serie de cazuri prezentand defect nervos care nu au putut fi reparate prin sutura primara.
Cénd o leziune nervoasa nu poate fi rezolvata prin sutura directa, exista diferite optiuni pentru a repara defectul nervos,
fiecare cu propriile indicatii si avantaje. Autogrefele reprezinta inca standardul de aur in tratamentul defectelor nervoase,
dar alte proceduri, cum ar fi grefele nervoase vascularizate, conductorii nervosi, allogrefele si transferurile nervoase pot
fi folosite cu succes in unele cazuri.

Atentia actuald in domeniu se indreapta cétre dezvoltarea de conductori nervosi. Tehnologia textild reprezinta un
domeniu promitator in crearea de conductori nervosi, avand in vedere usurinfa procesului tehnologic, costurile de
productie accesibile si proprietétile mecanice corespunzétoare.

Cuvinte cheie: leziunea nervilor periferici, defect nervos, grefa, conductori nervosi, tehnologia textila

INTRODUCTION psychosocial losses that may deeply and severely
impact the quality of life of affected patients [1, 2].

After peripheral nerve lesion, a complex process con-
problem determining sensitive, motor and associated  sisting of degeneration of the entire distal nerve end

Peripheral nerve lesions represent a difficult medical
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as well as degeneration over a short length of the
proximal nerve stump occurs [3]. Nerve repair facili-
tates a unique axonal regeneration pattern that
involves generating new distal axons, distal to the
lesion site, concomitant with the restoration of origi-
nal neuronal microstructure through proliferation and
migration of all other adjacent cellular components. It
is considered that the nerve growth rate after sec-
tioning and repair is approximately 1 to 2 millimetres
per day on average [4, 5].

Surgical repair of sectioned peripheral nerves
involves microsurgical suture trimmed to healthy
stumps, under magnification with magnification
loupes or surgical microscope. Correct microsurgical
repair is the only method that may ensure functional
recovery of the affected segment [5, 6].

The principle of nerve repair is micro-suturing the
nerve ends without tension using epineural sutures. If
the injury resulted in a nerve defect and a direct
suture without tension is not possible, then a struc-
ture is needed to fill in the gap. This can be achieved
with nerve conduits or grafts. They will act as support
for axon regeneration [5, 7].

Autografts are considered the gold standard for nerve
gap repair. The grafts are obtained from the same
patient, from a different site than the location of the
defect. The most common source of nerve grafts is
the sural nerve. Autografts provide support for axon
regeneration with ideal biocompatibility. The disad-
vantages of autografts are the need for a donor site
that comes with its morbidity and function impair-
ment, the number of available grafts being limited
and the difference in nerve thickness between the
injured nerve and the graft [8, 9].

Allografts are obtained from a different person and
act as a guide for axon regrowth. By using allografts
there is no donor site morbidity and a better match in
nerve calibre than with autografts, but allografts lead
to intense immune reactions. To counter the immune
response immunosuppressive treatment is needed
which comes with severe adverse reactions, limiting
the use of allografts [5, 10].

Nerve conduits have been developed as an alternate
strategy in an attempt to overcome the disadvan-
tages of nerve grafts. The ideal nerve conduit needs
to be biocompatible and biodegradable, with no
immune response, and proper mechanical character-
istics such as strength and elasticity and it need to
create an ideal environment for nerve regeneration
[11-13].

This study aimed to analyse and discuss peripheral
nerve lesion cases from our clinic, involving the
upper limb, an anatomical segment with highly
impactful functional importance. We followed the dis-
tribution of nerve lesions, applied therapeutic proto-
cols and attempted to identify potential therapeutic
strategies that may optimize functional results.

METHODS

We performed a retrospective analysis of the cases
admitted in the Clinic of Plastic Surgery and
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Reconstructive Microsurgery of the Clinical
Emergency Hospital Bucharest and selected only
those who suffered from nerve injuries in the upper
limb. The analysis was focused on a period of 3
years, between January 18t 2017 and December
31st 2019.

On admission to the hospital, all patients consented
to their medical data being used for future research
purposes. Variables collected were the date of
admission, age, gender, nerves involved, associated
acute injuries and the presence of comorbidities. All
data were collected and processed using Microsoft
Excel, version 16.66.1. The only quantitative variable
was the patients’ age, for which we calculated the
average, the median and the standard deviation.

STUDY RESULTS

We identified 734 patients who suffered from nerve
injuries of the upper limb, 156 of which were admitted
in 2017 (21.25%), 263 in 2018 (35.83%) and 315 in
2019 (42.91%). Out of the 734 patients included in
the study, 600 (81.74%) were male and only 134
(18.26%) were female. The patient distribution based
on their age is illustrated in figure 1. The mean age
was 45.81 (£15.23) years and the median age was
46 years. The youngest patient was a 16-year-old
male and the oldest was a 94-year-old female.
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Fig. 1. Patient distribution based on age

The most frequently injured nerves of the upper limb
were the digital nerves, adding up to a total of 785
nerves (80.59%), followed by the median nerve (83
nerves; 8.52%), the ulnar nerve (73 nerves; 7.49%),
the radial nerve (31 nerves; 3.18%) and, lastly, the
musculocutaneous nerve (2 nerves; 0,21%), amount-
ing to a total of 974 injured nerves in the upper limb.
The distribution of the injured nerves is illustrated in
figure 2.

Some patients had injuries to more than just one
nerve, with different combinations arising all pre-
senting in an emergency setting. Hence, the most
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Fig. 2. Yearly distribution of injured nerves

common was an injury to both digital collateral
nerves in 27.24% of cases.

Also, associated lesions of large nerves were
encountered in our cases (as seen in table 1). The
association between the median and the ulnar
nerves was encountered in 23 patients (3.13%) pre-
senting to the hospital with trauma to both these
nerves. There were 6 patients (0.81%) who had
associated injuries in both the median and the radial
nerves. The three main nerves in the forearm (medi-
an, ulnar and radial nerves) were all damaged in 5
patients (0.68%). We also identified one patient
(0.13%) who suffered trauma to the musculocuta-
neous and radial nerves. Moreover, there was one
patient (0.13%) who presented a lower limb injury in
addition to the one to the upper limb, thus having
injured the radial and the ipsilateral common per-
oneal nerve.

Table 1

ASSOCIATED LESIONS OF LARGE NERVES

Type of injured nerves No. of patients
Median & ulnar 23
Median & radial 6

Median & ulnar & radial 5

Radial & musculocutenous 1
Radial & common peroneal 1

Of all the 734 patients included in the study, the large
majority benefited from the standard nerve repair,
which ensures optimal results. However, for some
patients, direct neurorrhaphy could not be performed
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due to the size of the nerve defects. We identified
42 such cases, most of which involved the digital
nerves (24 patients; 57.14% of defects), followed by
the ulnar nerve (7 patients; 16.66% of defects), the
median nerve (5 patients; 11.90% of defects), the
radial nerve (3 patients; 7.14% of defects), both the
median and ulnar nerves (2 patients; 4.76% of
defects) and, lastly, the posterior interosseous nerve
(1 patient; 2.38% of defects). These nerves were
injured at different levels, so the reconstructive pro-
cedures varied accordingly, as seen in table 2.
Figures 3 and 4 illustrate two of the surgical tech-
niques used for bridging nerve gaps in our patients:
Figure 3 displays the use of sural nerve grafts in
bridging significant defects of large nerves — radial
nerve (figure 3, a and b) and median nerve (figure 3,
¢ and d); figure 4 presents the use of muscle-in-vein
autologous conduit for a digital nerve defect of the
index finger.

DISCUSSIONS

Traumatic injuries of the upper extremities are a com-
mon finding, with a reported incidence varying from 7
to 37/1000 inhabitants/year in Europe for hand
injuries. The incidence of nerve injuries is 0.14/1000
inhabitants/year, the most affected being the nerves
of the upper extremities [14].

In our clinical study, we observed that there was an
inclusion of a large number of patients with peripher-
al nerve lesions of the upper limb. The majority of the
patients are males, with an average age of 46 years,
which shows that most of them pertain to the young,
professionally active population. This data reveals
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Table 2

RECONSTRUCTIVE PROCEDURES FOR INJURED NERVES AT DIFFERENT LEVELS
Injured nerve | Level of injury N(?' of Reconstructive procedure No. of
patients procedures
Spare part nerve graft 6
. Muscle-in-vein conduit 2
Digit 19 —
Heterodigital sensate flaps 5
Digital Nerve transfer from the contralateral non-functional side 6
Lateral antebrachial cutaneous nerve graft 1
Palm 5 Spare part nerve graft 3
Muscle-in-vein conduit 1
. Forearm 4 Sural nerve graft 4
Median
Arm 1 Sural nerve graft 1
Ul Forearm 3 Sural nerve graft 3
nar
Proximal forearm 4 Ulnar nerve anterior transposition 4
Median+ulnar Forearm 2 Sural nerve graft 2
Radial Arm 3 Sural nerve graft 3
. Posterior Forearm 1 Lateral antebrachial cutaneous nerve graft 1
interosseous

Fig. 3. Sural nerve grafts used for bridging significant defects of large
nerves: a — radial nerve defect; b — sural graft bridging the defect of the
radial nerve; ¢ — median nerve defect; d — sural graft bridging the defect

of the median nerve

the importance of peripheral nerve lesions as a public health con-
cern, these patients suffer from mild to severe nerve damage,
determining temporary or definitive functional loss, dramatically
impacting both the personal quality of life and professional activity.
Peripheral nerve lesions are known to have a lengthy recovery,
requiring complex surgical interventions, as well as integration into
a sustained and efficient rehabilitation program in specialized insti-
tutions [15].

The motivation of the patient, the addressability to the physician
and medical services, and the existent infrastructure are parame-
ters that impact the functional outcome, with possible precarious
results.

Damage to the main nerves of the upper limb leads to difficult and
longer recovery, directly proportionate to the proximal site of the
lesion [3, 5, 16].

In our clinic, such lesions involving the median, ulnar, radial and
musculocutaneous nerves were reported in several 149 patients,
representing a fifth of the total patients.

Fig. 4. Muscle-in-vein autologous conduit
used for a digital nerve defect of the index
finger: a — vein (left) and muscle (right)
harvested from the anterior aspect of
the forearm; b — muscle-in-vein conduit;
¢ — defect of the digital nerve; d — muscle-
in-vein conduit bridging the digital nerve
defect

Reconstructive options for nerve
defects

Direct, primary repair of lesions repre-
sents to date the best possible solution
for nerve damage. When a nerve can-
not be repaired by direct neurorrhaphy,

2022, vol. 73. nmo. 6
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there are some options that a surgeon must keep in
mind, each with its indications and advantages: autol-
ogous nerve grafting, vascularized nerve grafting,
nerve conduits, allografts and nerve transfers [5, 7, 17].
However, in cases where there is a gap, autologous
nerve grafting represents the gold standard. Several
nerves can be used as donors, but the sural nerve is
the most frequently used due to the ease of dissec-
tion and available length [18]. The sural nerve can be
a source of roughly 30-40 cm of nerve graft. It has the
advantage of low morbidity, leaving denervated only
the lateral aspect of the foot, with partial sensitization
of the aforementioned area over time [18, 19]. On the
other hand, when it comes to nerve defects in the
upper limb, harvesting a graft from the lower limb can
be regarded as a disadvantage, due to anaesthesia
concerns and generating another surgical field.
Often, local options, within the same surgical field
can be employed, an example being the medial ante-
brachial cutaneous nerve, which can provide as
much as 20-25 cm of nerve graft. It is a suitable
choice for gaps greater than 0.5 cm in the digital
nerves. Its posterior branch innervates the skin
above the elbow, providing important sensate infor-
mation about a highly tactile area. This is the reason
why it is preferred to use the anterior branch, with
lower morbidity resulting in humbness only on the
anterior aspect of the forearm. Despite the advantage
of having a hidden scar on the medial side of the arm,
the donor site may be left with hyperesthesia and
dysesthesia [20, 21].

Another local feasible choice that leaves a less
important sensory deficit at the donor site is the lat-
eral antebrachial cutaneous nerve because it over-
laps with the sensitive branch of the radial nerve. It
can provide up to 8-15 cm of nerve graft. A minor con-
cern is that the scar on the volar aspect of the fore-
arm is one that the patient might not consent to as
easily [20, 22]. Similarly, the superficial branch of the
radial nerve may be used as a donor, but this is
reserved only for those cases associating an irre-
versible injury to the main trunk of the radial nerve or
to its cervical roots of origin, cases in which its super-
ficial branch is no longer of use [20].

When harvesting a nerve graft, the surgeon must
take into consideration the diameter of the donor’s
nerve. If the trunk of the donor’s nerve is too large,
the graft will suffer central necrosis. Hence, vascular-
ized nerve grafting comes as a solution where the
nerve is harvested along with its vessels, making it
ideal for situations where the recipient bed is heavily
devascularized or has suffered extensive fibrosis.
The most used vascularized nerve graft is harvested
from the ulnar nerve [23-25].

If the patient refuses an autologous nerve graft, or if
the case contraindicates it, the next ideal option is
nerve conduits. These are used for nerve gaps small-
er than 3 cm, so they can provide a pathway through
which the axons can regenerate while preventing
protrusion of endoneural contents during healing [5,
7, 26, 27]. Veins have been used as nerve autolo-
gous conduits, mainly because they are highly acces-
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sible within the same surgical field, determining no
inflammatory and immunology response and have an
inferior donor site morbidity than a nerve graft. Even
though vein grafts have acceptable results, the two-
point discrimination is slightly inferior but comparable
to nerve grafts. They present come to a risk of col-
lapsing when the graft is longer than 1-2 cm,
mechanically blocking the axonal regeneration
through the vein, needing sometimes to be filled with
either muscle, fibrin or textile fibres [28, 29].
Freeze-thawed muscle grafts have also been used
as conduits, especially for injuries of cutaneous
nerves, but the harvested muscle must be prepared
so that the graft becomes acellular. This process
leaves intact only the basal membrane, which acts as
a promoter for axonal regeneration. Using a compos-
ite muscle-in-vein graft as a nerve conduit brings in
the advantages of both the vein and the freeze-
thawed muscle grafts. With the muscle inserted
inside the vein, the conduit can no longer collapse
and it has been proved that the myocytes generate
growth factors that are beneficial, stimulating
Schwann cell regeneration and axonal migration [28,
30, 31].

Nerve transposition, which is frequently used for
ulnar nerve lesions of the proximal forearm or elbow,
can help compensate for the existing gap between
the nerve-sectioned ends. When the proximal nerve
stump is not available for adequate repair, a nerve
transfer can be performed using a synergistic donor
nerve, which is transferred and microsurgically
sutured to the distal end of the nerve.

In the presented clinical study, the vast majority of the
patients benefited from direct microsurgical repair of
the nerve injury. However, we had a series of cases
of nerve defects that were repaired using the meth-
ods discussed above, with good functional results.
Nerve allografts are the next feasible option, being
useful when there is an extensive injury to peripheral
nerves, and either the donor sites are not sufficient or
the patient refuses such procedures. The advantage
is that there is no donor site morbidity whatsoever.
Even though host immunosuppression is necessary,
it is only temporary, because after the nerve regener-
ation is completed through the graft, there will be no
non-self-cells remaining. Interestingly, it has been
shown that short-term immunosuppression has neu-
ral regenerative effects. Processed acellular nerve
allografts have been developed to avoid the need for
immunosuppression, with promising results even in
larger nerve gaps (up to 5 cm) [5, 32, 33].

In an attempt to overcome the limitations of nerve
grafts, the attention of nerve repair has switched
towards nerve conduits The last decades of research
brought to attention new sources of nerve conduits,
which aimed to decrease the immunologic response,
offer good mechanical quality, speed and enhance
the regenerative process, match the efficiency of
autologous nerve grafts, while providing the same,
results and functional outcomes, through accessible
and affordable means. Promising attempts have
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been made with collagen, polysaccharides and even
synthetic polymers [11, 12, 34-30].

Promising area: the use of textile technologies
for bridging nerve defects

Textile technologies have been implicated in the pro-
cess of making different kinds of materials for
implants, stents, and grafts, each having different
purposes such as vascular prostheses, intestinal
stents, and nerve conduits. Given the fact that the
production cost is affordable, the fabrication process
is versatile and it offers very good mechanical char-
acteristics the textile conduits are very promising and
have generated a lot of interest over time. Textile
technologies present advantages over other manu-
facturing techniques such as 3D printing. The whole
process is more facile, takes less time and is more

cost-effective [12, 37-40].

Nerve conduit materials

Various materials can be used to manufacture nerve

conduits and they can be classified into natural and

synthetic polymers. Natural polymers used in nerve
repairs are chitosan, collagen, laminin, silk fibroin
and alginates, while known usable synthetic materi-
als are silicone polymers, polylactic acid, polyglycolic
acid, poly(lactic-co-glycolic acid), polycaprolactone

and composites [12, 41, 42].

Natural polymers:

» Chitosan is a linear polysaccharide that resembles
the extracellular matrix, with particular mechanical
properties. It is biodegradable, non-toxic and pro-
motes nerve regeneration, making it a good mate-
rial for nerve conduits. It can be used alone or in
combination with other natural or synthetic materi-
als and growth factors and offers good results in
experimental studies, enhancing axon regeneration
[41, 42].

» Collagen is the most important protein in the body,
offering structure to human tissues and providing
promising results in nerve regeneration. The chal-
lenges in using collagen in nerve conduits are its
high production cost and poor mechanical resis-
tance [12, 41-44].

* Laminin is a protein from the basal lamina of blood
vessels. It promotes axonal regeneration and
myelination and can be used to construct nerve
conduits. It can be used as a gel to fill other nerve
conduits or it can be used in combination with other
materials in multi-layered nerve conduits [39, 41].

 Silk fibroin is a protein found in silk, it has good
mechanical characteristics, it dissolves slowly and
is non-toxic. It is better used in combination with
other fibres because silk is friable when used
alone. It can be combined with polylactocaprone or
poly lactico-glycolic acid to form electrospun
nanofibers [12, 30, 45].

 Alginate is found in algae's cells and it has a simi-
lar form to connective tissue. It can promote nerve
regeneration, has good biocompatibility and is
biodegradable making it suitable for nerve con-
duits. [39, 41]
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Synthetic Polymers:

Synthetic materials have been at the centre of nerve

conduit development since they can achieve better

mechanical and physiological properties than natural
materials. There are two kinds of synthetic polymers
degradable and non-degradable.

« Silicone polymers have been one of the first mate-
rials to be used in nerve conduit manufacture.
Silicone conduits have shown some good outcomes,
but due to the property of being non-degradable,
there is usually a need for a second surgery for
removal. If left in place, they can lead to nerve com-
pression syndrome [11, 12, 41].

» Polylactic acid is a biodegradable polymer that can
be obtained from natural sources such as potatoes.
It is one primary choice when it comes to basic
materials because it can be easily designed and
moulded into the desired shape and it helps nerve
regeneration. The natural course follows metabo-
lization to lactic acid [41].

 Polyglycolic acid can be extracted from pineapple
or sugarcane. It is a polyester and degrades to gly-
colic acid. It is more hydrophilic than polylactic acid
and is stabilized by the ester group [41].

* Poly(lactic-co-glycolic acid) is composed of both
polylactic and polyglycolic acids. It is more mal-
leable and has better mechanical properties while
being less toxic. It degrades slowly, has good bio-
compatibility and it can be more suitable for nerve
conduits [41, 46].

» Polycaprolactone is a polyester, obtained from lac-
tone or hydroxycarboxylic acid. It is degraded to
oligolactone, and it takes up to 24 months to be
metabolized completely, making it efficient for
cases in which the conduit needs very-slow biolog-
ic integration [41].

Lastly, composite materials can be employed in

nerve conduits. The advancement of manufacturing

technologies leads to composite materials by mixing
different polymers. By mixing different polymers, one
can obtain different degrees of degradation and

mechanical properties [12, 41].

Textile technologies

Natural and synthetic materials are used to create

different kinds of nerve conduits by using different

manufacturing techniques such as 3D printing, enzy-
matic and chemical treatments or textile technolo-
gies. The goals and challenges are to develop con-
duits with the aforementioned and emerging textile
materials to obtain the ideal combination of mechan-

ical, structural and biological properties [12, 30, 41,

42].

There are four kinds of manufacturing processes

used in obtaining nerve conduits:

« Firstly, the weaving process consists of lacing warp
yarn and weft yarn in different patterns specific to
different materials. By changing the patterns, and
working with different fabrics and arrangements we
can achieve different strengths and permeability.
This technique offers more in-plane support, offer-
ing more strength and flexibility in the same plane
as the direction of the fibres, making it less ideal for
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a tubular shape structure. The mechanical strength
can be enhanced by calibrating the looms and dif-
ferent variables [12].

Secondly, the knitting process consists of making

with various other techniques to manufacture dif-
ferent kinds of multi-layered nerve conduits. The
versatility of the electrospinning technique allows
the researchers to add different nanoparticles that

different kinds of loops and interconnected threads
in different planes resulting in different, complex
designs that offer strength in both in- and out-plane
direction. This manufacturing process is already
used in all kinds of medical applications, but the
challenge rests in obtaining nerve conduits, which
are small in diameter, with the current machines
[12, 47].

» Thirdly, the braiding process consists of twisting
groups of threads in different patterns. This process
can be 2-dimensional or 3-dimensional. The 2-di-
mensional manufacturing process is used to obtain
thin conduits, while the 3-dimensional manufactur-
ing process can only obtain thicker conduits.
Besides the thickness, the 2-dimensional process
is simpler and more effective and is used to obtain
conduits that have better mechanical properties
than using the 3-dimensional technique, making it
the preferred technique for manufacturing nerve
conduits. The braiding process allows more flexibil-
ity regarding the design of the conduit, with
researchers creating tube-in-tube structures that
simulate the nerve bundles or multi-layered struc-
tures, each layer with different mechanical and
physiological properties [12, 30, 39].

» Electrospinning is a manufacturing process that
allows for obtaining very small diameter fibres from
polymer solutions by using electric force. This tech-
nique can be used to obtain nanofibers that act as
an extracellular matrix inside the nerve conduit
[12, 48]. Nanofibers can be obtained from different
compounds found in the extracellular matrix such
as elastin or collagen. The advantage of electro-
spinning is that it offers freedom in choosing the
fabric. Natural materials are preferred over synthetic
ones because they offer a better balance between
mechanical properties and biocompatibility. The
electrospinning technique is used in combination

offer better nerve regeneration such as magnesium
or iron oxides [12, 49-52]. Due to the precise syn-
thesis of the nanofibers and the biodegradable
properties of various polymers the nanoparticles
can be released slowly, continuously and uniformly
inside the conduit to help in nerve regeneration
[41]. Electrospinning devices are constantly evolv-
ing allowing for more powerful nerve conduits.

CONCLUSIONS

Peripheral nerve lesions determine in many cases
severe functional deficits, affecting young, active
people. Primary nerve repair using microsurgical
techniques is attempted as the first therapeutic inten-
tion. When a nerve cannot be repaired by direct neu-
rorrhaphy, there are different options for bridging the
nerve gap, each with its indications and advantages:
autologous nerve grafting-still the gold standard, vas-
cularized nerve grafting, nerve conduits, allografts
and nerve transfers. These findings were encoun-
tered also in our study group, with a large number of
young, working active, predominantly male patients
presenting with significant functional impairment
determined by upper extremity nerve injuries espe-
cially when nerves are affected proximally.
Alternative solutions are currently being explored for
bridging nerve gaps to promote better functional
recovery in our patient population with affordable
resources.

Recently developed nerve conduits made from com-
binative materials, using modern technologies pos-
sess good mechanical properties and biological func-
tions, ensuring the nerve regeneration process.
Textile technologies represent a promising field,
allowing nerve conduit fabrication with optimal bio-
logical properties in a fast and cost-effective manner.
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