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Mechanical damage to the peripheral nerves, especially their transection, is a serious disabling injury, 
treatment of which and rehabilitation related to the consequences of such traumas are an urgent and 
important medical/social problem. In experiments on animals, we evaluated the effectiveness and safety 
of multiple-point epineural connection of segments of the transected sciatic nerve using an electric 
welding technology. Left-side transection of the above nerve at a middle third of the thigh was performed 
in adult albino mongrel male rats. The experimental groups were the following: intact animals (I, n = 5),  
those subjected to sham surgery (Sh, n = 6), rats with neurotomy and no additional interventions  
(NT, n = 21), neurotomy + epineural neurorrhaphy (NT+NR, n = 18), and neurotomy + electric welding 
of the nerve segments (NT+EW, n = 21). It was found that the EW connection provided fast and reliable 
fixation of the nerve segments with subsequent significant recovery of transmission via the injured 
nerve and progressing partial normalization of morphological characteristics of the fibers within a 
regenerative neuroma at the site of nerve transection; indices characterizing the density of nerve fibers 
and mean angle of their deviation from the longitudinal nerve axis were the best in the NT+EW group. 
Most intense positive changes in the sciatic functional index (SFI), an integrative index characterizing 
the level of functional disorders of locomotion-related movements performed by the hindlimb at the NT 
side, were observed in the NT+NR and NT+EW groups. Our data clearly showed that the efficiency of 
the welding connection of an injured nerve is at least not lower than that provided by neurorrhaphy; the 
dynamics of recovery after both operations are quite comparable. The EW connection is much simpler 
and does not require an exclusively high qualification of the surgeon; in the case of operations on nerves 
in humans, the respective surgery will require less time and will be less expensive. 
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 INTRODUCTION

At present, mechanical damages of trunks of the 
peripheral nerves amount 1 to 3% of the total number 
of traumatic cases treated in clinics. If one takes 
into account special cases of injuries of the nerve 
plexuses and spinal nerve roots, this proportion 
increases to 5% [1]; during active military conflicts, 
this index reaches 12% [2]. This type of damage is 
characterized by significant age and sex specificities 
[3, 4]. Such injuries are accompanied by a complex 
of long-term sensorimotor, trophic, and pain-related 

disorders [5–12], and their treatment requires 
considerable direct and indirect financial costs 
[8–11, 13–16]. Reparative surgical interventions on 
the peripheral nerves are technically highly difficult.

The most common types of the respective traumas 
are lesions of distal portions of the nerves of the 
upper extremities, in particular the radial nerve 
branch of the index finger and the small ulnar nerve 
branch of the little finger [4, 17]. Only about 11% 
of all respective cases are injuries of the lower limb 
nerves [12, 18].

Despite remarkable recent achievements, im pro-
vement of approaches to the treatment of periphe-
ral nerve injuries remains an unresolved and 
urgent biomedical/social problem [17, 19–25]. The 
primary technical approach to repair the injured 
nerve integrity is the neurorrhaphy operation 
[26, 27, 30], i.e., linking of the epineurium and 
perineurium of proximal and distal nerve segments 
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with biocompatible miniature sewing materials 
(monofilaments). This approach has significant 
disadvantages; among them there are extremely 
high requirements on the surgeon’s qualification 
and an inevitably long duration of the operation, its 
high cost, as well as the incomplete spatial isolation 
of the injury area and persistence of a xenogenic 
suture material [19, 20, 28]. All these factors require 
the development of new methods of seamless 
tight connection of the nerve fragments, namely 
adhesion with a glue, laser, photochemical [19, 20, 
28–36], and nanocomposite [37] technologies. The 
least studied among the respective technologies 
is the use of electric welding (EW) connection  
[38, 39]. The latter method is currently being imp-
roved to ensure the strength of joining and to limit 
side effects related to the action of high temperatures 
[40, 41].

In experiments on animals, we compared the 
ef fectiveness of the EW and suturing of the epineu ral 
junction of parts of the transected sciatic nerve. This 
was done on adult rats; electroneuromyographic, 
mor phological/anatomical, and functional approa-
ches were used for the analysis.

METHODS

Experimental groups. The study was performed 
on albino mongrel male rats (n = 71, body mass 350–
450 g, age 7 months). The animals were obtained 
from the vivarium of the Romodanov Neurosurgery 
Institute (National Academy of Medical Sciences 
of Ukraine) and kept at a normal room temperature 
under natural light conditions and regular feeding 
with ad libitum access to water.

Five experimental groups of animals were formed, 
intact (I) rats (group 1, n = 5), sham-operated (Sh) 
animals (group 2, n = 6), rats with left sciatic nerve 
transection (NT) at the level of the middle third of 
the thigh with no additional interventions (group 3, 
n = 21), rats with nerve transection and immediate 
subsequent epineural neurorrhaphy of the segments 
(NT+NR, group 4, n = 18), and rats with nerve 
transection and immediate electric welding of the 
nerve parts (NT+EW, group 5, n = 21). 

In experimental groups 2–5,  surgery was perfor-
med under general anesthesia by i.p. injections of 
a mixture of xylazine (Sedazin, Biowet, Poland,  
15 mg/kg) and ketamine (Calypsol, Gedeon Richter, 
Hungary, 70 mg/kg). In animals of the above groups, 
the skin on the left thigh was cut, femoral muscles 

were separated, and the sciatic nerve was mobilized 
from its output from the pelvis to ramification in 
main branches. In group 2 (Sh) animals, the nerve 
trunk was left intact. In animals of groups 3–5, the 
nerve was transected with ophthalmic scissors. In 
animals of group 3 (NT), the nerve segments were 
brought close to each other but not connected. In 
animals of group 4 (NT+NR), the standard epineural 
neurorrhaphy using an operational microscope, 
microneedles, and a monofilament was performed. 
In rats of group 5 (NT+EW), electric welding 
connection of the nerve segments was performed 
(Fig. 1). Edges of the epineurium of the proximal 
and distal  nerve parts were simultaneously 
fixed and brought closer to each other with the 
help of special coagulation tweezers; then, the 
epineurium edges were welded by compressing 
the tweezer branches in an automatic mode with 
alternating high-frequency (440 kHz) modulated 
current (0.3 A, 34 V, rectangular pulse duration  
0.8 sec) using the dA2 mode of an EKVZ-300 device 
(Patonmed, Ukraine). Five to six identical point 
connections were formed around the transection 
zone with a complete matching of the nerve segment 
ends [38].

In groups 2–5, the skin and muscles in the 
zone of surgery were sewed, and the wound was 
treated with an antiseptic. In order to prevent the 
development of inflammation and edema, the 
animals were subcutaneously injected with bicillin-5 
(106 IU per 1 kg, approx. 150–200 thousand IU per 
animal) and a solution of dexamethasone (6 mg/kg, 
i.p.). After these manipulations, the animals of the 
above groups were kept for 2–4 h in a room with 
an air temperature of 30°C until the resumption of 
behavioral activity and then in standard cages (4 rats 
per cage) under familiar conditions.

In animals of groups 3–5, the hindlimbs on the 
surgery side were gently immobilized by applying 
suture ligatures between the m. psoas major and 
a proximal part of m. tibialis cranialis using an 
atraumatic needle and a vicryl thread. The knee 
joint was fixed in a 30 deg flexion position. Animals 
of all groups were subjected to observation during 
5 months after transection of the sciatic nerve 
performed in rats of groups 3–5.

Electroneuromyography. Single animals ran-
dom ly selected from groups 2–5 were subjected 
to electro neuromyographic examination 1, 3, and  
5 months after surgery. For this purpose, the sciatic 
nerve in a deeply anesthetized animal (see above) 
was opened, prepared, and dissected from the pelvis 
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level to the level of sciatic nerve ramification. 
A proximal portion of the nerve (proximally 
with respect to the site of nerve transection and 
surgical connection) was placed on hook platinum 
stimulating electrodes fixed in a Teflon cannula 
(diameter 0.22 mm, interelectrode distance  
2.5 mm). The nerve was stimulated with rectangular 
electric pulses (duration 1 msec, frequency 0.2 sec–1,  
i.e., one stimulation per 5 sec) with automatically 
introduced increments of the amplitude of each 
subsequent pulse. Bipolar needle electrodes 
insulated except for the tip were inserted in the  
m. soleus. This allowed us to record the M response 
from this muscle induced by electrical stimulation 
of the proximal part of the sciatic nerve. Stimulation 
was stopped when the M response reached its 
maximum amplitude.  The mean distance between 
the levels of stimulation and recording was 30 ±  
± 1 mm; a precise value was measured for each 
animal separately. Based on this distance and 
latency of the M response, the conduction velocity 
along the nerve was evaluated. 

Morphometry. After the mentioned three post-
surgery terms, some (from two to five) animals of 
the experimental groups were euthanized by cervical 
dislocation, and samples of the sciatic nerve were 
collected for morphological examination; in groups 
1 and 2, the respective samples were taken in a 
parallel manner. A part of the sciatic nerve between 
its output from the pelvis and a lower third of the 
thigh was cut off, fixed in 10% neutral formalin for 
at least 48 h, and then divided into three segments 
corresponding to the zone of the regenerative 

neuroma and proximal and distal parts with 
respect to the latter. Longitudinal sections of each 
segment were obtained using a cryostat microtome 
and stained according to a rapid technique of 
impregnation with silver nitrate [45]. The obtained 
slices were examined using an Olympus BX51 
microscope and an Olympus Zoom 4040 digital 
camera (Olympus, Japan). Morphometric studies 
were performed using ImageJ ver. 1.50 software for 
the analysis of biomedical images (NIH, USA). The 
mean density of nerve fibers within three examined 
zones and average values of the angles of deviation 
of axonal segments from the longitudinal axis of the 
nerve within the area of the regenerative neuroma 
were estimated.

The sciatic functional index (SFI) was calculated 
in rats of groups 2–5 on the first, third, and fifth 
months after surgery. This index is a generalized 
indirect characteristic of the function of the above 
large nerve trunk; it characterizes the normality of 
locomotion-related hindlimb movements calculated 
according to the parameters of hindlimb footprints 
during walking along the test distance. A detailed 
description of the method was published earlier 
[42–44]. Each tested animal was pre-trained, and 
several training trajectory passes were recorded 
before the main test. During these tests, the feet 
of the walking animal were covered with a dye 
(in our case, fucorcin), and footprints on a paper 
stripe covering the floor of the horizontal tunnel 
path were collected. The following parameters were 
measured: distances between the heel point and the 
3rd toe footprint (PL), between the 1st and 5th toe 

A B C

F i g. 1. Connection of the epineurium of segments of the transected sciatic nerve using the multiple-point electric welding technique. 
A, B) Two stages of operation; C) zone of connection at a ×6 magnification.
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fingerprints (NT), and between the 2nd and 4th toe 
fingerprints (IT; Fig. 2). The empirically determined 
SFI formula is the following [42–44]: 

 38.3 109.5 13.3 8.8EPL NPL ETS NTS EIT NITSFI
NPL NTS NIT
− − −

= − + + −⋅ ⋅ ⋅

38.3 109.5 13.3 8.8EPL NPL ETS NTS EIT NITSFI
NPL NTS NIT
− − −

= − + + −⋅ ⋅ ⋅ ,

where E and N correspond to the injured and 
intact limbs, respectively.

The SFI values are negative; they characterize 
functionally the level of the nerve injury; the 
greater the negative SFI value, the stronger the 
functional disorders. The SFI for intact animals is 
conventionally considered equal to zero.

Statistical analysis  of numerical data was 
performed using STATISTICA 10.0 software; 
the values were represented as means ± s.e.m or 
means ± s.d. The Mann–Whitney U-test was used 
for unpaired comparisons, and the Wilcoxon test 
was used for paired ones. Morphometric data were 
analyzed using SPSS Statistics Base v.22 software 
(IBM, USA). The Kolmogorov–Smirnov test 
was used to assess the normality of distributions. 
Multiple comparisons within groups were performed 
by one-way ANOVA with the Scheffé post-hoc test; 
intergroup differences for the morphometric data 
were assessed with the Mann–Whitney U-test. The 
null hypothesis was rejected at P < 0.05.

RESULTS

Conduction along the injured or intact sciatic 
nerve. In the Sh group, stimulation of a proximal 
portion of the intact sciatic nerve evoked high-
amplitude and well-synchronized M responses 
in the m. soleus. Calculation of the conduction 
velocity according to the distance between points 
of nerve stimulation and recording of the above M 
response gave values from about 25 to 28 m/sec  
(Fig. 3). It should be mentioned that a small-
amplitude, poorly synchronized, but readily visible 
M response could be recorded from the m. soleus 
even at the earliest time of observation (one month 
post-surgery; Fig. 3, 1). Within later terms of 
observation (3 or 5 months), the amplitude of the 
M response noticeably increased, and this reaction 
became better synchronized. After five months 
postsurgery, the value characterizing the conduction 
velocity via the earlier transected sciatic nerve in an 
animal of group NT reached 62% of the respective 
value in the Sh group.  

In groups NT+NR and NT+EW, values charac-
terizing the conduction velocity along the 
sciatic nerve were considerably higher within 
the entire period of observation (1–5 months) 
than those in the NT group. The M responses of  
m. soleus in rats of the former two groups had higher 
amplitudes and showed better synchronization 
than those in animals of the latter group. The value 
characterizing the conduction velocity in animals of 
the NT+NR group showed mild changes within the 
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F  i g. 2. Representative footprints of the hindlimbs of experimental rats and the principle of measurements of the parameters for SFI 
calculation.
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period of observation (1 to 5 months). At the same 
time, analogous values obtained for animals of the 
NT+EW group demonstrated a progressive increase 
within the above period. This value in the NT+EW 

group was the highest in comparison with values 
typical of all other groups and corresponded to 78% 
of the respective value in the animal of the Sh group, 
i.e., in that with the intact sciatic nerve (Fig. 3). 

0
Sham

TS
TS+NR

TS+EW

1 month 3 months 5 months
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F i g. 3. Dynamics of changes in the conduction velocity (m/sec) via the regenerating sciatic nerve (1, 3, and 5 months after transection 
of the latter). For designations of the experimental groups, see Methods.

Morphometric indices. Representative photo-
mi c  rographs of slices of the regenerating nerve at 
different post-surgery terms are shown in Figs. 4 
and 5. In rats of group Sh, the mean density of 
the nerve fibers within a region corresponding to 
that of the regeneration neuroma in groups 3–5, 
calculated at the end of the 5th month after surgery, 
slightly exceeded ten thousand units per one square 
millimeter, namely (10137 ± 214)/mm2 (mean ±  
± s.d.). This value can probably be considered a 
normative for further comparisons (Fig. 6 A). 

In the NT group, this index on the first month 
(4493 ± 271) was more than two times smaller 
than the above-mentioned one. After three months, 
the fiber density in animals of this group became 
considerably greater (on average, 6964 ± 220;  
P < 0.05 in comparison with the former value). After 
five months, however, no increment of this index 
was observed (5608 ± 278). 

In group NT+NR, the fiber density within the 
neuroma region (5809 ± 208) was significantly 
greater (P < 0.05) than that in the NT group. After 
three postsurgery months, this index in the NT+NR 
group demonstrated a significant increase (P< 0.05), 
reaching a 8642 ± 206 value, and this index was 
significantly greater than the respective value in 
the NT group (P < 0.05). Within the later period 
(5 months), there was, however, no increase in the 
above index in the NT+NR group. 

In the NT+EW group, the fiber density within 
the regenerative neuroma on the first month of 
observation (6139 ± 229) was significantly greater 
(P < 0.05) than the respective value in the NT 
group; it differed insignificantly from the analogous 
value in the NT+NR group. After three months, the 
analyzed index in the NT+EW group (9156 ± 249) 
demonstrated a significant increase in comparison 
with the one-month value in this group (P < 0.05) 
and slightly (insignificantly) increased on the 5th 
month (9448 ± 282). The latter value insignificantly 
differed from that in the Sh group taken as a 
normative. 

Thus, the fiber density within the regeneration 
neu roma region, which may be considered an in dex 
reflecting the regeneration dynamics in the tran-
sected sciatic nerve, was significantly greater in the 
NT+NR and NT+EW groups than in the NT group. 
This dynamics in the NT+EW group was somewhat 
better in comparison with that in the NT+NR group 
(the progressive increase in the fiber density was 
more evident; Fig. 6 A). 

Deviations of the segments of nerve fibers from 
the longitudinal axis of the sciatic nerve, observed in 
the regeneration neuroma region of animals of group 
NT, were rather significant (mean values reached 
44–47 deg); these values did not show signifi-
cant changes within the 5-month-long observation 
pe riod (Fig. 6 B). In the NT+NR group, these values  
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F i g. 4. Longitudinal slices of the distal and proximal segments of the sciatic nerve (A, C) and of the regenerative neuroma (B) one 
month after transection of the nerve. Impregnation with silver nitrate. For designations of the experimental groups, see Methods.

F i g. 5. The same as in Fig. 4, but for three months after transection of the nerve.
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(34–36 deg) were significantly smaller than the 
respective values in the NT group but also demon-
strated no clear dynamics within the observation 
period (Fig. 6 B). In contrast to this, the mean angle of 
deviation of regenerating fibers from the lon gi tu dinal 
nerve axis in the NT+EW group showed clear po si-
tive dynamics, decreasing, on average, from 30.1 ±  
± 1.6 deg after one month to 22.6 ± 3.6 deg after five 
months (Fig. 6 B). 

Functional examination. Negative SFI values 
in rats of the NT group were rather high (greater 
than –70) within the entire period of observation 

(up to five months). There was a slight trend toward 
decrease in the above SFI values from the first to 
the fifth months, but this decrease was statistically 
insignificant (P > 0.05; Fig. 7 B). In both NT+NR 
and NT+EW groups, negative values of this index 
were considerably smaller than in the NT group 
(P < 0.05 for all comparisons within similar post-
surgery periods). On the first month, the mean SFI 
value in the group NT+NR was noticeably smaller 
than that in the NT+EW group (P < 0.05). Within 
the later period (3rd and 5th months), negative 
SFIs in both above groups progressively decreased 

F i g. 6. Dynamics of the morphometric indices for the zone of the regenerative neuroma after transection of the sciatic nerve.  
A) Density of nerve fibers (number of fibers per 1 mm2); B) angle of deviation (deg) of segments of the nerve fibers from the 
longitudinal axis of the nerve at different time intervals post-surgery (1, 3, and 5 months). Means ± s.e.m. are shown. Designation of 
the groups, see Methods. Asterisks, crosses, and diagonal crosses show cases of significant differences (P < 0.05) in comparisons with 
the corresponding values in animals of group Sh, in comparisons with group NT, and in comparisons between groups NT+NR and 
NT+EW, respectively.
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to values of –22 to –24, and the dynamics of 
such decrease were nearly similar (Fig. 7 C, D). 
In the Sh group, negative SFI values were small 
during the entire observation period (Fig. 7 A). 
Thus, both neurorrhaphy and electric welding 

of the segments of the transected sciatic nerve 
provided rather effective (while partial) progressive 
recovery of the locomotor function of the injured  
limb. 
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F i g. 7. Dynamics of values of the sciatic functional index (SFI) in experimental groups at different post-surgery times (1, 3, and  
5 months). For designation of the experimental groups, see Methods. Means ± s.e.m. are shown. Designations of the significance of 
differences in intergroup comparisons are similar to those in Fig. 6. 

DISCUSSION

Injuries of large peripheral nerves is a type 
of pathology that, despite low mortality, has a 
dramatic impact on the quality of life of patients 
and is characterized by a vast cumulative effect 
[1–12]. There is substantial progress in the 
techniques of treatment of such injuries, but 
the state of the respective problem regretfully 
still cannot be characterized as satisfactory. The 
main approach in the corresponding surgical 
interventions is restoration, with the use of one or 
another technique, of the integrity of the injured 
(frequently, transected) nerve. The successive 
development of techniques of microsurgical 
operations on the nerves is undoubtedly obvious, but 
such surgical interventions are technically highly 
complicated, require extremely high qualification 
of the surgeon, very expensive, and need permanent 
development of better equipment and materials. 
This is why the development of simpler, cheaper, 

and, simultaneously, successful techniques for 
the respective surgical operations is extremely 
desirable. The technique of electric welding 
connection of segments of the transected nerve is 
one of such approaches. 

Our model experiments on rats demonstrated that 
multiple-point electric welding of the epineurium 
of the disconnected segments of the sciatic nerve 
using the respective original instruments provides 
structural and functional recovery, which is at 
least quite comparable with that observed at 
standard suturing connection of such segments 
(neurorrhaphy). At the same time, the EW technique 
is much simpler, needs much less time for the 
operation per se, and does not require exceptionally 
high qualification of the surgeon. Naturally, in the 
case of the analogous interventions on humans, 
restoration of  nerve integrity using the EW 
technique will require much less financial resources. 

Our model experiments on rats with comparison 
of the success of operations with the use of the 
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standard methods of neuroplasty (neurorrhaphy) and 
that of multipoint electric welding of the epineurium 
convincingly demonstrated that the latter techno-
logy provides at least quite comparable postsurgery 
re sults.

Transmission via the regenerating transected 
sciatic nerve was recovered with rather similar 
dynamics in rats of both NT+NR and NT+EW 
groups. In the latter group, even a somewhat higher 
value of the conduction velocity was observed 
within the latest phase of the observation period 
(5 months post-surgery). From this aspect, the EW 
technology could be qualified as a better one, but 
the mentioned difference was rather moderate. 

When analyzing the dynamics of post-transection 
recovery of conduction via the injured regenerating 
nerve, we should mention that such recovery 
was also observed in animals of the NT group, 
in which segments of the transected nerve were 
not sutured or welded but were only positioned 
in close proximity to each other. Probably, even 
in this case some regenerating fibers of the 
proximal segment penetrate the distal segment of 
the nerve and restore the conduction via its trunk. 
Nonetheless, the recovery of transmission in the 
NT group was obviously worse than that in the 
NT+NR and NT+EW groups. In any case, it seems 
that regenerative capabilities of the peripheral 
nerves in rats are higher than those in humans. 
Clinical observations demonstrate that regeneration 
of an injured peripheral nerve in humans in most 
cases meets significant difficulties, and early 
surgical connection of segments of the transected 
nerve is an undoubtedly expedient intervention 
that considerably accelerates the course of the 
rehabilitation process.

It should be taken into account that the pa ra-
meter calculated in our study according to the 
measurements of the distance between the points 
of stimulation of the sciatic nerve and recording of 
the M response from the m.soleus and of the time 
interval between the moment of stimulation and 
beginning of the latter response should be qualified 
as the conduction velocity only with certain 
reservations. The latter time interval includes not 
only time of conduction of the excitation value 
along the nerve but also the value of synaptic delay 
in the neuromuscular junctions. Nonetheless, the 
obtained values of velocity characterize well the 
state of conduction via the sciatic nerve under our 
experimental conditions. 

Results of morphometric examination of the 
regenerative neuroma in our experiments showed 
that, after one month post-surgery, the density of 
fibers within this region in group NT was more 
than two times smaller than the respective index 
in the control (group Sh). In groups NT+NR and 
NT+EW, this index within the mentioned time 
interval was significantly greater than that in the 
NT group. During later time intervals, progressive 
increases in the density of fibers were obvious in 
the NT+NR and NT+EW groups, and the dynamics 
of such changes was the best precisely in the latter 
group. In five months after transection of the sciatic 
nerve, the density of fibers within the regenerative 
neuroma reached more than 90% of the control value  
(in group Sh), and this index was the greatest among 
all three experimental groups. 

It seems that one other morphometric index 
observed in the regenerative neuroma deserves 
mentioning. It is obvious that orientation of 
segments of regenerating fibers in this region in 
rats of group NT is dramatically disordered, and 
there are significant deviations of many fibers with 
respect to the longitudinal axis of sciatic nerve, and 
this index did not show noticeable dynamics within 
the observation period. In group NT+NR, the mean 
angles of deviation of fibers were significantly 
smaller than the respective values in rats of group 
NT, but this index also showed practically no 
positive dynamics until month 5. At the same time, 
the above-mentioned mean angle of deviation in 
group NT+EW at one month post-surgery decreased 
significantly (P < 0.05) until the fifth month. 

The dynamics of the SFI index in rats after 
transection of the sciatic nerve deserve special 
attention. In rats of group NT, values of this 
index were indicative of dramatic disorders in 
the locomotion-related function of the hindlimb 
on the side of nerve transection, and the trend 
toward decrease of negative SFI values within the 
observation period was in this group rather weak. At 
the same time, negative SFI values in rats of groups 
NT+NR and NT+EW were significantly smaller than 
the corresponding values in the NT group and, at 
the same time, demonstrated clear positive dynamics 
until the fifth month. On the latter time interval, 
the SFI values in the NT+NR and NT+EW groups 
insignificantly differed from each other and were 
about three times smaller than the respective value 
in the NT group. This fact confirms the statement 
that NR and EW technologies used for connection 
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of segments of the transected nerve provide quite 
comparable results with respect to the dynamics of 
the recovery period. 

Highly negative SFI values in the group NT and 
their rather weak positive dynamics within the 
5-month-long observation period look somewhat 
strange, if we take into consideration the significant 
recovery of transmission via the injured sciatic 
nerve in this group. The conduction velocity in 
the group NT on the fifth month reached more 
than 60% of the respective value in the Sh group, 
and differences of this value from those in groups 
NT+NR and NT+EW did not look dramatic. 
Thus, strong functional disorders of the injured 
hindlimb could not be fully related to deficiencies 
of conduction via the regenerated nerve. We can 
speculate that neuromuscular transmission in rats 
of group NT underwent some significant negative 
modifications that are stronger than those in the 
NT+NR and NT+EW groups. This question should 
probably be answered based on the results of a 
special investigation. 

Thus, results of our experiments convincingly 
demonstrated that connecting the segments of the 
transected sciatic nerve using the electric welding 
technique provides the recovery of structural and 
functional characteristics disturbed after the above 
trauma, which is quite comparable with the recovery 
observed after neurorrhaphy using the standard 
microsurgical technique and even possesses certain 
advantages. The operation using the EW technology 
is much simpler, takes much lesser time, and does 
not require extremely high requirements on the 
qualification of the surgeon. The EW technology 
deserves widespread adoption in the treatment of 
severe traumas of the peripheral nerves.  
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