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Chapter

Somatic Nerve Reconstruction
and Reinnervation

Lin Yang and Ping Wang

Abstract

Somatic nerves include somatic sensory and somatic motor, both of which are
part of the peripheral nervous system. When somatic motor nerve or somatosen-
sory nerve produces injury, then it belongs to peripheral nerve injury. Peripheral
nerve injuries are common disease and complex process in clinical surgery. The
severe physical dysfunctions such as motor/sensory loss, dyskinesia, and nutritional
disorders in the area innervated caused by the peripheral nerve injury and even
leave a lifelong disability. Therefore, somatic nerve reconstruction is essential and
remains a major challenge for surgeons. Therapeutic methods include neurorrhaphy
and nerve transfer or redistribution reconstruction; traditional Chinese medicine-
assisted nerve regeneration and repair methods have been increasingly improved,
even the functional recovery of peripheral nerve has not made breakthrough
progress. All kinds of reconstruction and neural rehabilitation technologies have
their own advantages, but they all have some limitations. Although great progress
has been made in nerve electrophysiology and microsurgery, the results are still
unsatisfactory. This chapter reviews the application of peripheral nerve reconstruc-
tion technology and briefly describes the advantages and disadvantages of each
method, which will be useful for the selection of clinical treatment.

Keywords: somatic nerve, peripheral nerve injury, neural rehabilitation,
reinnervation, traditional Chinese medicine

1. Introduction

The peripheral nerves are all nerves, except the brain and the spinal cord, and
peripheral nerves are composed of nerve fibers. The longer protrusions of the neurons
are surrounded by an insulating sheath of myelin and nerve membranes to form nerve
fibers. Neurons are classified into motor neurons and sensory neurons according to
their function and the direction of nerve conduction. Motor neurons conduct signals
from the spinal cord and brain to the effector, and sensory neurons transmit excit-
ability to the central nervous system. The motor and/or sensory nerve fiber bundles
form the corresponding motor, sensory, or mixed nerves. Therefore, matching the
corresponding bundle branches during nerve repair is of great significance for nerve
regeneration. This article discussed the common clinical methods of nerve anastomo-
sis and nerve transplantation and analyzes the characteristics of various neurosurgical
reconstruction methods and the effects on somatosensory function recovery. At the
same time, this article will list several recognized and effective methods of traditional
Chinese medicine neuro rehabilitation, aiming to provide options for somatosensory
rehabilitation after peripheral nerve injury.
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2. Nerve transplantation

The concept of nerve transplantation is to repair peripheral nerve injury caused
by various injury factors by means of nerve autograft and/or nerve allograft. Itis a
major alternative technique for nerve neurorrhaphy, applied to the clinical process
of nerve neurorrhaphy due to excessive stretching of the nerve leading to partial or
permanent ischemia. At present, peripheral nerve transplantation has developed
some major types of transplantation such as nerve autograft and nerve allograft.
The common transplantation methods used in surgical operations are nerve trunk
transplantation, nerve cable transplantation, and nerve bundle transplantation.

2.1 Neurorrhaphy

2.1.1 End-to-end (ETE) neurorrhaphy

The peripheral nerve injuries lead to different types and degrees of injuries; for
the treatment of peripheral nerves disorders, microsurgery plays a very important
role. It is the neurorrhaphy of the broken port to restore the anatomical continu-
ity of the nerve and enable the distal nerve fibers to grow into the corresponding
target tissue, so as to restore its sensory and motor functions to the greatest extent.
At present, the method commonly used in clinical practice to repair nerves with
a defect of a short segment of nerve is direct neurorrhaphy (Figure 1A). ETE
neurorrhaphy [1] is the current gold standard for clinical repair of nerve injury,
with the development of modern microsurgical technology, which has developed
from epineurium suture to small gap bridging method and sticky method under
the microscope, the nerve technology of conventional silk suture repair has reached
a higher level. ETE neurorrhaphy is available, reduces the degree of damage to the
nerve itself and surrounding tissues, reduces inflammation and scar formation, and
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Figure 1.
The schematic diagram of neurorrhaphy (dvawn by Lin).
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is conducive to nerve regeneration and maturation. However, ETE neurorrhaphy
cannot repair long nerve defects, which is larger than 2 cm.

2.1.2 End-to-side (ETS) neurorrhaphy

ETS neurorrhaphy [2] is to sew (Figure 1B) the distal end of the injured nerve
to the side adjacent to the normal nerve and to regenerate the nerve through sudden
shoots of the collateral axis, thereby restoring the sensory and motor functions
of the injured innervation area. This surgical method is simple and requires only
anastomosis without tension. The donor nerve can be opened with or without the
window of the epineurium. After ETS neurorrhaphy, the function of the donor
nerve is not affected. The biggest advantage of this method in repairing nerve dam-
age is that it does not need to consider the distance of the damaged nerve proximal
defect, and it does not affect the function of the donor nerve. In 1994, Viterbo et al.
[3] first proposed a rat model, which sutured the distal stump of the rat peroneal
nerve to the side wall of a healthy tibial nerve on the same side. Experimental stud-
ies have found that after ETS neurorrhaphy, injured nerves regenerate, and targeted
organ function can be restored. Tarasidis et al. [4] confirmed that sensory nerves
can also achieve nerve regeneration through ETS neurorrhaphy. The effect of nerve
regeneration depends on many factors, such as contact area and anastomosis angle.
Jia et al. increased the contact area of the nerve stump and repaired the nerve with
ETS neurorrhaphy, and the nerve fibers regenerated well, increasing the contact
area of the nerve stump could obtain more effective nerve regeneration. Yu et al.

[5] studied whether sensory nerve induces motor nerve regeneration and suggested
that ETS neurorrhaphy of a sensory nerve gives rise to successful motor nerve
reinnervation.

Regenerating fibers are produced by normal nerve trunks through collateral
sprouting after nerve ETS neurorrhaphy. The level of regenerative nerve function
recovery is similar to the effect of ETS neurorrhaphy and has [6] the same effect as
nerve transplantation. Defective nerves can achieve self-connection of regenerating
fibers by bilateral anastomosis with normal nerves, but this connection plays only a
minor role in the recovery of injured nerve function, and the collateral regeneration
fibers from the normal neural stem play a major role. At the same time, anastomosis
may become a new method for the prevention and treatment of stump neuroma.

Experimental research and preliminary clinical practice [7] prove that nerve
ETS neurorrhaphy is a promising method for treating peripheral nerve injury.
Especially, it is a suitable choice when repairing a large segment of nerve defect,
and ETE neurorrhaphy cannot be applied, but there are few studies in this area, and
whether the ETS neurorrhaphy is superior and needs further research.

2.1.3 Side-to-side (STS) neurorrhaphy

As the distal end of the injured nerve and the adjacent healthy nerves are opened
and sutured on the opposite side (Figure 1C), two nerve channels are established.
Transportation reaches the damaged nerve and reaches the target organ to provide
nutrition or grow lateral buds, thereby [8] promoting regeneration and repair of the
damaged nerve, so as to restore part of the nerve’s function. It is obvious that nerve
regeneration after ETS and STS neurorrhaphy is not enough to replace the function
of the original inner nerve in dominate muscle function.

Peripheral nerve STS neurorrhaphy is one of the effective methods for treat-
ing spastic cerebral palsy of the limbs. The spastic muscle group can obtain some
normal innervation after operation to change the localization of the cerebral cortex.
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Zhou et al. [9] established a model by ligating and fixing the proximal peroneal
nerve transection of the right common peroneal nerve in New Zealand rabbits and
opening a window of the outer membrane of distal and ipsilateral tibial nerves and
anastomosing them with lateral suture, concluding that this method can effectively
protect the motor end plate function of the denervated muscles. STS neurorrhaphy
[10] is a remedial treatment for damaged nerves that cannot be repaired by con-
ventional methods, such as high injury or incomplete injury such as brachial plexus
lower trunk or sciatic nerve injury.

2.2 Nerve autograft

Nerve autograft is a method of suturing and repairing the injured area of the
autologous nerve with free autologous nerve. Philipeaux et al. first used the free
nerve transplantation to repair hypoglossal nerve defect in 1870, which became
the initiation of autologous transplantation. Oberlin et al. [11] reported for the
first time that the ipsilateral 1/10 ulnar nerve bundle branch was transposed and
anastomosed to the musculocutaneous nerve and biceps brachii muscle branch
to repair brachial plexus nerve injury. Since then, the operation has been widely
used and continuously improved. Contralateral C7 nerve transposition was first
created by Gu et al. [12] for the treatment of brachial plexus root avulsion in
1986, which developed a contralateral C7 vertebral body anterior displacement
(in combination with nerve graft) to repair a total brachial plexus avulsion. Nerve
autograft throughout hundreds of years’ researching has developed into pedicled
autologous nerve transfer and free autologous nerve transfer. Pedicled autologous
nerve transplant consists of pedicled autologous nerve transfer and pedicled
vascular autologous nerve transfer. Free autologous nerve transfer includes tradi-
tional autologous nerve transfer, such as cable, trunk, and vascular nerve transfer
[13]. Nerve autograft have incomparable advantages over other materials, such as
nonantigenicity; orderly arrangement of axons regenerated in vivo; accurate access
to target tissues, organs, and blood supply; and low rejection by the body. Autograft
have remained as the standard for the nerve grafting material. Therefore, nerve
autograft is the golden standard treatment for the majority of clinical diseases in the
current peripheral surgery for repairing peripheral nerve defects [14].

However, the limited sources are liable to cause nerve dysfunction. Sensory
deficiency and scar formation in donor site, which result in nerve regeneration,
were still being pended. Besides, insufficient blood supply and connective tissue
hyperplasia have also interfere with its development [15]. Therefore, studies on
improving autologous peripheral nerve blood flow, especially microcirculation and
blood-nerve barrier restoration, are intended to provide blood flow guarantee for
the survival of nerve transplantation segments and are a prerequisite for improv-
ing nerve regeneration [16]. Furthermore, increasing Schwann cells and forming
Schwann cells with the same number of nerve fibers make nerve fibers to regenerate
faster than connective tissue hyperplasia and can achieve better neural regeneration
effect [17].

2.3 Nerve allograft

In order to overcome the main shortcomings of nerve allograft in repairing
peripheral nerve injury, related scholars have explored a new repairing method—
nerve allograft. In 1885, Albert made the first attempt of human nerve allograft. In
recent hundred years, it was found that nerve allograft have many advantages, such
as no secondary damage on patients, availability of various types of nerve segments,
and sufficient sources. It is regarded as one of the new development directions of
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nerve repair and an alternative technical of nerve autograft. But after fresh nerve
allograft transplantation by Davis et al. [18], it was found that the area where it
was operated on transplantation could not be fully restored. Considering that the
transplanted nerves ended with central necrosis and fibrous scarring, Sunderland
believed that using fresh nerve allograft was a failure [19]. At present, it is gener-
ally accepted in academia that rejection reaction between graft and recipient is the
main factor affecting functional repair. Therefore, the key to the success of trans-
plantation is whether immune rejection can be suppressed or not [20]. At present,
the main research direction is to explore how to remove the antigenicity of nerve
allograft. Radiation-irradiation, cryopreservation, and high temperature preserva-
tion are the methods to reduce immunogenicity, but the effect of these pretreated
nerve allograft on promoting nerve regeneration is significantly weaker than that of
fresh autologous nerve transfer [21]. On these above shortcomings, many domestic
and foreign scholars have carried out various animal experiments, but no break-
through has been made.

2.4 Targeted reinnervation (TR)

In recent years, scholars have shown great interest in how to enhance the pros-
thetic somatosensory and motor function of patients with traumatic neurological
injuries wearing prostheses [22-25]. Northwestern University and the Chicago
Institute of Rehabilitation for the first time proposed the use of TR technology to
further improve the flexibility and accuracy of prosthetic sensation and motor
function and successfully applied the technology to a male patient with a trans-
shoulder fracture with myoelectric prosthesis [26]. Conventional myoelectric
prosthetics rely on surface electromyographic amplitude changes for simple
displacement of the hands and elbows [27]. Although such artificial limbs break-
through the bottleneck of the robotic arm being difficult to move autonomously
with personal consciousness, however, once the degree of amputation reaches above
the elbow joint, the acquisition of electromyography (EMG) signals is extremely
hard [28]. Due to insufficient accuracy and sensitivity, it is difficult to process the
complex signals on the EMG of the wrist, thumb, and other parts [29]. TR trans-
plants the amputated patient’s nerves to the target muscles to avoid atrophic atrophy
of the performing muscles and loss of motor function. By separating the original
nerves that dominate the target muscles, it reestablishes the dominant relationship
between the remaining important nerves and the target muscles [30]. Muscles are
bioamplifiers for stump motion signals, which can convert cortical signals trans-
mitted by newly implanted nerves into myoelectric signals to control prosthetic
activity.

TR can reestablish the nerve-muscle innervation relationship. It can more
intuitively use myoelectric signals to manipulate limb movements and improve
myoelectric prosthetic control. The key to control is that each reinnervated muscle
during TR surgery must only generate an EMG signal in response to transplantation
to that nerve [31]. In 2009, Kuiken et al. [32] performed TR surgery on a woman
with a shoulder joint amputation caused by a car accident. The patient’s residual
ulnar nerve was connected to the pectoralis major muscle, anastomosis of the
median nerve with the pectoralis major at the sternum, and the musculocutaneous
nerve was connected to the clavicle head of the pectoralis major muscle. At the
same time, the primordial nerves that dominate the above muscles were separated,
and the distal end of the long thoracic nerve was anastomosed with the radial
nerve end, the distal end of the intercostal arm nerve was anastomosed with the
median nerve side, anastomosis of the distal end of clavicle epithelial nerve with
the ulnar nerve (see Figure 2). Six months after TR, the electrodes widely placed
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on the patient’s chest could clearly record all myoelectric signals connected to the
nerve. After rehabilitation training, the patient was very skilled in the operation of
the prosthetic hands and elbows. When opening, closing, bending, or correcting
the elbow, the prosthesis can respond in a timely and accurate manner. Later, after
transforming the traditional three-degree-of-freedom myoelectric prosthesis [33]
into six free vacation limbs (shoulder flexion, humerus rotation, elbow flexion,
wrist rotation, wrist flexion, and hand control), including nonpowered locking
shoulder, passive humeral rotator, powered elbow, motorized wrist, and motorized

Supraclavicular N. (Proximal End)

Supraclavicular N. (Distal End)

\
-
Sl
e}
" |
—.
==Y s
sl T
i A
> / 5 = Intercostobrachial N. (Distal End)
y P % N Long Thoracic N. (Proximal End)
/ L Long Thoracic N. (Distal End)

Figure 2.

Schematics of TR surgery: the patient’s vesidual ulnar nerve was connected to the pectoralis major muscle,
anastomosis of the median nerve with the pectoralis major at the sternum, and the musculocutaneous nerve was
connected to the clavicle head of the pectoralis major muscle, the primordial nerves that dominate the above
muscles were separated, and the distal end of the long thoracic nerve was anastomosed with the radial nerve
end, the distal end of the intercostal arm nerve was anastomosed with the median nerve side, anastomosis of
the distal end of clavicle epithelial nerve with the ulnar nerve (dvawn by Lin).

Nonpowered Locking Shoulder

Ulnar N. Electrode
Median N. Electrode
Radial N. Electrode

Passive Humeral Rotator

Powered Elbow

Motorised Wrist

Motorised Hand (Pressure Sensors)

Figure 3.

Six free vacation limbs including nonpowered locking shoulder, passive humeral rotator, powered elbow,
motoriged wrist, and motorized hand with pressuve sensors can lead motor of shoulder flexion, humerus
rotation, elbow flexion, wrist rotation, wrist flexion, and hand control (dvawn by Lin).
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hand with pressure sensors (see Figure 3). The patient could perform various
movements with high flexibility. After being equipped with pressure sensors at the
hand control position, the thumb, index finger, and middle finger could cooperate
to complete the basic grasping action.

Amputees wearing prosthetics need not only to have a flexible motor func-
tion but also to have a precise sensory function. Somatosensory signal input is
an important part of the upper limbs performing motor functions, especially the
fingertips are largely dependent on tactile perception of the surrounding environ-
ment information [34]. The field of perceptual tactile sensation is very complicated.
In 2009 (Sensinger et al.) [35], skin touch tests were performed on three patients
undergoing TR surgery. The first subject (S1) undergoes directional transplantation
of the musculocutaneous nerve, median nerve, radial nerve, and ulnar nerve to the
head of the pectoralis major clavicle and the head of the pectoralis major sternum.

Palmar Hand Dorsal Hand

M s: s M ss

Palmar Hand Dorsal Hand

. Median N.

Figure 4.

Diagrams of skin sensation after TR surgery (veferrved to Sensinger et al): S1 skin test indicated that the tactile
position was located on the back of the hand; S2 skin test showed that the tactile position was located on the
outer edge of the index finger, thumb, and palm outer edge; and S3 skin test showed that the tactile position was
located on the three fingers on palm and palm side.

. Ulnar N. . Radial N. . Musculocutareous N.



Somatosensory and Motor Research

Five and a half years of the innervation skin test indicated that the tactile position
was located on the back of the hand. For the second subject (S2), the ulnar and
musculocutaneous nerves were redirected to the medial and lateral halves of the
clavicular head of the pectoralis major. A two-and-a-half year innervation skin test
showed the tactile position on the outer edge of the index finger, thumb, and palm
outer edge. The third subjects (S3) who underwent TR surgery of the distal radial
and median nerves to the lateral head of the triceps brachii and the medial head

of the biceps brachii. After 1 year of innervation skin test, the tactile position was
located on the three fingers on palm and palm side (see Figure 4). Although com-
pared with the normal sensory ability of innervating the hand, TR surgery failed to
make the patient’s prosthesis completely respond to sensory feedback, but the main
sensory nerve pathways were basically established [36], especially the median nerve
function recovery was ideal [37].

Nerves are prone to cause symptomatic neuromas during the repair process after
traumatic injury. Clinically, neuroma resection or nerve traction is often used to
relieve the pain symptoms of neuromas, but nearly 35% of patients do not control
their pain symptoms after treatment. TR surgery connects the residual nerve with
the target muscle or the corresponding nerve [35, 38]. Although it is difficult to
ensure a one-to-one correspondence, compared with autologous nerve transplanta-
tion or transplantation, the cost is much smaller. Northwest Hospital counted 100
patients who underwent TR surgery and found that only one patient had symptom-
atic neuroma after surgery [39]. The data confirmed that TR had certain clinical
significance for the prevention and treatment of neuromas.

In addition, due to the limited application of the lower limb electromyography
device, the clinical effect of TMR in lower limb amputees is still unclear. At the
same time, lower limb metabolic energy costs are higher. There are also complex
problems such as sitting posture, asymmetric gait, and slope walking, which needed
to carry out in-depth research to evaluate the application value of TMR.

3. Traditional Chinese medicine treatment

There is no such thing as “peripheral nerve injury” in traditional Chinese medi-
cine, but the symptoms after peripheral nerve injury are similar to “tendon injury”
and “paralysis syndrome” in the category of traditional Chinese medicine meridian.
Chinese medicine believes that the pathogenesis of this type of disease is Qi and
blood disorders. Local stasis after peripheral nerve injury can cause Qi stagnation,
Qi and blood circulation disorders in the meridians, and insufficient nutrition at
the injury site, resulting in local tissue ischemia and abnormal body function. If
the trauma severely causes the body to lose blood and Qi instantly, the Qi and blood
cannot be delivered to the body, the limbs will become cold, and Qi stagnates blood
stasis and then muscle atrophy, resulting in peripheral nerve somatosensory dys-
function [40]. Therefore, in view of the mechanism of Qi and blood dysfunction,
Chinese medicine believes that it should be based on imagination and deficiency
and based on Qi deficiency and blood stasis as the standard. Rehabilitation treat-
ment methods including acupuncture, massage, fumigation, and heat compress can
achieve certain results.

Acupuncture uses acupuncture to penetrate acupuncture points in the human
body to achieve the purpose of treatment. For example, acupuncture at Jiquan
can help regulate the balance of Qi and blood in the human body and enhance the
smoothness of Qi and blood in the body; acupuncture at the Yangming Meridian
and Sun Meridian can unblock meridians and reconcile Qi and blood [41]. Modern
medical research shows that acupuncture can reduce myelin shedding, prevent axon
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disintegration, and protect damaged neurons. He et al. [42] used acupuncture at
Baihui (GV20), Fengfu (GV16), Dazhui (GV14), and Shenzhu (GV12) for patients
with upper limb nerve injury and acupuncture at Zizhong (GV6), Mingmen (GV4),
Yaoyangguan (GV3), and Yaoshu (GV2) for patients with lower limb nerve injury
and found that the speed and range of motor nerve transmission were large after
treatment, which suggested that acupuncture at various points could effectively
enhance nerve excitability and relieve conduction dysfunction; in addition, elec-
troacupuncture could accelerate blood flow in blood vessels, improve blood supply,
and thus improve the degree of muscle atrophy. Li et al. [43] found that the content
of myelin basic protein MBP in the nerve tissue of the sciatic nerve injury rat model
group after acupuncture was significantly higher than that of the control group.
The increase of MBP and its antibody expression can promote the release of neu-
rotrophic factor 3, reduce the shedding of myelin sheath, inhibit the apoptosis of
nerve cells, and promote the repair of injured sciatic nerve.

Moxibustion ignites the moxa with fire, burns the acupuncture points, pen-
etrates the heat into the skin, and warms the blood. Moxibustion stimulates acu-
points on the body surface in this way and regulates the functions of Qi, blood, and
internal organs through the conduction of meridians throughout the body. After
peripheral nerve injury, the use of moxibustion can significantly reduce the degree
of muscle atrophy and help restore muscle regeneration [44]. The early use of
moxibustion can alleviate muscle atrophy and restore neuronal function.

The massage technique can relax the muscles, clear the vital energy, loosen
the joints, and relieve the pressure, thereby alleviating the local muscle spasm
and promoting the blood circulation. In traditional Chinese medicine treatment
of peripheral nerve injury, massage can improve the behavior and morphology of
peripheral nerve injury. Lu et al. [45] found that the myelin sheath structure of
myelinated nerve fibers in rats with sciatic nerve injury treated by massage tends
to be complete. The morphology and structure are arranged neatly, and the thick-
ness of myelin sheath and axonal diameter are significantly restored, indicating
that massage can effectively promote the recovery of somatosensory function after
sciatic nerve injury.

Traditional Chinese medicine fumigation is a treatment method that acts on
the body through the permeability of the skin by virtue of the dual effects of
medicine and heat. Traditional Chinese medicine fumigation therapy is based on
the principle of syndrome differentiation and treatment of traditional Chinese
medicine, and according to the needs of disease treatment, certain Chinese medi-
cines are selected to form fumigation prescriptions. The combination of medicinal
power and thermal power plays a role. During fumigation, due to the warm and
hot stimulation, the medicine gas and heat can reach the disease site directly,
which can promote the blood circulation and lymph circulation of the local and
the whole body; improve the nutrition of the local tissues; promote the whole body
function; dredge the meridians and collaterals; promote the circulation of Qi and
blood; eliminate swelling and stasis; relieve the tension and pressure of the local
tissues; relieve the tension or rigidity of the skin, muscles, tendons, and ligaments;
and make the joints and limbs move flexible to promote early recovery of limb
function [46].

After acupuncture, moxibustion, and fumigation act on acupoints and meridians
on the body surface, the stem or peripheral nerves are stimulated, and the paralyzed
nerves are passively excited and reflexive, which promote nerve fiber repair. Therefore,
the clinical development of modern rehabilitation methods combined with traditional
Chinese medicine acupuncture and massage is an effective method to relieve pain,
improve peripheral nerve somatosensory function, and prevent muscle atrophy after
brachial plexus injury. It is hoped that it will be promoted in clinical applications.
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4. Summary

Nerve injury is a common clinical disease with an incidence of about 1 million
cases per year [47]. According to foreign data, the excellent and good rate of repair-
ing peripheral nerve injury is less than half [48], and the disability rate is high.

At present, primary doctors are familiar with peripheral nerve injury, but their
understanding and practical operation of the theory of peripheral nerve injury still
have many shortcomings and even cannot suture the injured nerve with high qual-
ity. The situation is very serious. Gu [49] proposed that the key points of successful
regeneration of peripheral nerves include the following:

* survival of injured neuron cell bodies;

* budding and extension of proximal axons and growth into distal endometrial
basement membrane canals of the same function;

* reconstructing synaptic connections between regenerated axons and
corresponding target organs, restoration of target organs of nerve
reinnervation;

* synthesis of neurotransmitters and related enzymes of neurons. Specific
substances restore nerve conduction, axonal transport, and control of target
organs;

* the central nervous system can collect and integrate peripheral nerve signals.

At present, surgeons have limited ability to intervene in the repair and regenera-
tion of peripheral nerve injuries clinically. For instance, they can only intervene
including the choice of repair time, repair methods, and rehabilitation retraining.
Therefore, they should grasp the “golden time” of 1-3 months after injury, adhere
to the concept and technology of microrepair, and pay attention to major basic
principles such as normal tissues, tension free, the matching of nerve bundle type
and function, base bed, and blood supply.

In summary, with the rapid development of modern medical technology, the
continuous research of tissue genetic engineering, and the development of tradi-
tional Chinese medicine, the methods and types of peripheral nerve repair after
injury are much more in depth. The treatment techniques described in this chapter
enrich the treatment methods and therapeutic effects and should be selected
according to the specific conditions in clinical practice. However, there are still
many problems, such as the promotion of many drugs on nerve regeneration and
repair, but the specific mechanism is still unclear, which needs further study [50].
Therefore, great efforts still need to be made to find new repair methods in order to
improve the effect of nerve recovery.
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