
	 www.PRSJournal.com	 245e

Nerve compression, or entrapment neurop-
athy, is a common disease of the periph-
eral nervous system, including carpal 

tunnel syndrome, tarsal tunnel syndrome, cubital 
tunnel syndrome, and pyriformis syndrome. It 
commonly manifests as paresthesia or neuralgia, 
sensory loss, muscular atrophy, and electrophysi-
ologic changes or autonomic symptoms, such as 
abnormal color and temperature of skin, hyperhi-
drosis, or hypohidrosis.1–4

Autonomic dysfunction has been relatively 
less studied because it has been regarded as less 
harmful. Neuropathy of sympathetic fibers, an 
important component of autonomic fibers, may 
play a role under certain circumstances. Studies 

have shown that nerve compression is more preva-
lent in the diabetic population,5 which can lead to 
further deterioration in diabetic peripheral neu-
ropathy. Diabetic peripheral neuropathy–related 
foot deformity, sensation loss, and dry skin are 
considered to be the cardinal pathologic pro-
cesses in the development of foot ulceration and 
its recurrence.6 This theory remains inadequate 
to explain accelerated wound healing after surgi-
cal nerve decompression,7,8 as the relief of motor, 
sensory, and sweating function is conducive to 
preventing progression and reducing recurrence 

	

Background: Recent studies show evidence that surgical nerve decompression 
could improve cutaneous blood flow (CBF), which might benefit ulcer healing. 
However, the change of CBF and sympathetic fibers after nerve compression is 
poorly understood. In the current study, a unilateral sciatic nerve compression 
model was created in Sprague-Dawley rats. 
Methods: A laser Doppler imaging system was applied to assess the CBF of the 
regions below the ankles. Immunohistochemistry and transmission electron 
microscopy were used to investigate the histopathologic changes of sympa-
thetic fibers in sciatic nerve samples. 
Results: Laser Doppler imaging revealed decreased CBF of both the lesional 
limb and the contralesional limb, which occurred earlier in the lesional side, 
indicating an enhanced sympathetic tone on vasomotor function. Intraneural 
density of sympathetic fibers decreased on both sides and the ultrastructure of 
unmyelinated fibers of both sides degenerated in a nonsynchronized manner. 
Conclusions: The study revealed nonsynchronized reduced CBF of bilateral 
hind limbs with paradoxically degenerated and diminished sympathetic fibers 
in bilateral sciatic nerves after unilateral sciatic nerve compression. These 
results may validate the importance of and broaden the indications for surgical 
nerve decompression in preventing or treating foot ulcers.   (Plast. Reconstr. 
Surg. 151: 245e, 2023.)
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of ulcers in the long term,9–13 versus improving 
wound healing in the short term. Using transcu-
taneous oximetry, the cutaneous microcirculation 
was found to be markedly improved after surgi-
cal nerve decompression,14 indicating a relation 
between cutaneous microcirculation and nerve 
compression.

To our knowledge, changes in cutaneous 
microcirculation and the sympathetic fibers in 
nerve compression diseases are poorly explained. 
This study aimed to explore the effect of periph-
eral nerve compression on the cutaneous micro-
circulation and sympathetic fibers.

METHODS AND MATERIALS
Male Sprague-Dawley rats weighing ≈250  g 

were used in the study. All experimental proce-
dures involving animals were approved by the 
Institutional Animal Care and Use Committee of 
Fudan University (Shanghai, People’s Republic 
of China). Every measure was taken to minimize 
the number of animals used and their discomfort. 
Rats were housed in a temperature- and humidity-
controlled room (temperature 22 ± 2°C, humidity 
55% ± 5%) and fed standard rat chow and water 
ad libitum, with a 12-hour:12-hour light–dark 
cycle.

Surgical Procedure
Thirty-two rats were randomly assigned to a 

nerve compression group or a sham operation 
group. All surgical procedures were performed 
under aseptic conditions. The rats were anesthe-
tized in an isoflurane chamber (3%; 0.5 L/min) 
before intraperitoneal injection of pentobarbital 
(40 mg/kg). After anesthesia administration, each 
rat was placed in prone position with hind limbs 
stretched and its skin was wiped with 75% alco-
hol three times before the operation. The sciatic 
nerve of the left hind limb was exposed through 
a gluteal-splitting approach. In the compression 
group, once the sciatic nerve was identified and 
dissected, a 10-mm length, 0.8-mm inner diam-
eter sterile silicone tube was wrapped circumfer-
entially around the middle third of the nerve and 
fastened gently with 8-0 sutures. The edges of the 
silicone tube did not overlap or leave any space 
to obtain the desired degree of compression. 
The tube was able to glide along the nerve when 
dragged gently using forceps and the perineural 
blood flow was assessed visually to avoid obstruc-
tion. [See Figure, Supplemental Digital Content 
1, which shows (left) intraoperation of nerve com-
pression. The edges of the silicone tube did not 

overlap or leave any space to obtain the desired 
degree of compression. The tube was able to glide 
along the nerve when dragged gently using forceps 
and the perineural blood flow was assessed visu-
ally to avoid obstruction. (Right) During the laser 
Doppler imaging scanning, the rat was placed in 
supine position, with hind paws fixed on a black 
cushion. Both of the hind limbs were scanned 
simultaneously (solid line frame). The regions 
below the ankles (dotted line frame) were selected 
as the region of interest, http://links.lww.com/PRS/
F573.] This step was performed under the micro-
scope to ensure the appropriate pressure, and the 
incision was then closed. In the sham-operation 
group, the nerve was returned to the host bed 
after dissection without any traumatic manipula-
tion. All the procedures were performed by the 
same investigator to exclude manual influence.

Cutaneous Microcirculation Assessment
A PeriScan PIM III system (Perimed AB; 

Järfälla, Sweden) was used to measure skin blood 
flow of the hind limbs at 1, 2, 4, and 8 weeks after 
the surgical procedure. The PeriScan system uses 
laser Doppler perfusion imaging to detect moving 
blood cells in the blood flow, reflecting the perfu-
sion of the skin by both color image and numeri-
cal value.

After receiving anesthesia, each rat was placed 
under the scanner in a supine position, with hind 
paws fixed on a black cushion. Both of the hind 
limbs were scanned simultaneously. The regions 
below the ankles were selected as the regions of 
interest and quantified for average perfusion with 
PIMSoft Version 1.5.4.8078 (Perimed AB) (see 
Figure, Supplemental Digital Content 1, http://
links.lww.com/PRS/F573). The range of the color 
scale was set to the default value of 0 to 300.

Histology and Immunohistochemistry
At 2, 4, and 8 weeks after the surgery, the rats 

were killed by an overdose of anesthesia. The sur-
gical segment of sciatic nerve and approximately 
1 cm of the contralateral sciatic nerve were har-
vested. The samples were fixed with 4% para-
formaldehyde to make paraffin 3-μm-thickness 
sections. The sections were then immunostained 
using anti–dopamine β-hydroxylase antibody 
(1:50, ab209487, Abcam, U.K.) to elucidate sym-
pathetic fibers at 4°C overnight after having been 
blocked by 5% milk in Tris-buffered saline for 30 
minutes. Sections were subsequently washed in 
Tris-buffered saline three times and then exposed 
to anti-rabbit secondary antibody (Guge Biology 

http://links.lww.com/PRS/F573
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Technology Company, Wuhan, People’s Republic 
of China) for 60 minutes.

For each section (one section per sample) 
of the nerve samples, four random high-power 
fields (400×) were captured and processed using 
ImageJ software (National Institutes of Health; 
Bethesda, MD). The semiquantitative density of 
sympathetic fibers was expressed as percentage 
of the dopamine β-hydroxylase–positive staining 
area in relation to the total area of the nerve in 
the visual field.15,16

Transmission Electron Microscopy
A 1-mm-length segment of each sciatic nerve 

specimen was cut and fixed in transmission elec-
tron microscopy fixative (G1102; Servicebio, 
Wuhan, People’s Republic of China) overnight. 
After fixation, samples were washed with 0.1 M 
phosphate-buffered saline (pH 7.4) three times, 
postfixed in 1% osmium tetroxide for 2 hours in 
room temperature, and then embedded in resin 
according to standard protocols after alcohol 
dehydration. Ultrathin transverse sections (50-nm 
thickness) were stained with uranyl acetate and 
lead citrate and were observed with a transmis-
sion electron microscope (H-600; Hitachi, Tokyo, 
Japan). For morphometric analysis (semithin sec-
tions), photographed images were analyzed using 
ImageJ software by an observer blinded to the 
experimental design. The unmyelinated fibers 
were recognized by their appearance of multi-
ple axons ensheathing within one Schwann cell, 
which is also known as Remak cell. The diameter 
of each unmyelinated axon was measured using 
ImageJ software. The length of the shorter axis 
was recorded when the axon presented as an oval, 
a column, or an irregular shape.

Statistical Analysis
GraphPad Prism 7 (GraphPad Software, 

San Diego, CA) was used to analyze data. 
Experimental data were expressed as mean ± 
standard error of the mean. Shapiro-Wilk test was 
conducted to evaluate the normality of data. For 
data with normal distribution, results between 
groups were compared by one-way analysis of 
variance with Bonferroni post hoc correction. 
Results between the operated and nonoper-
ated limbs in the same group were compared 
by paired t test. For data that do not conform 
to normal distribution, results between groups 
were compared by Kruskal-Wallis test with Dunn 
post hoc comparison. Results between the oper-
ated and nonoperated limbs in the same group 

were compared by Wilcoxon signed rank test. A 
P value lower than 0.05 was considered statisti-
cally significant.

RESULTS

Cutaneous Blood Flow of Bilateral Hind Limbs 
Decreased after Sciatic Nerve Compression

Laser Doppler imaging was used to determine 
changes in cutaneous blood flow (CBF) of the 
regions below the ankles, which were selected as 
the region of interest. One week after the surgery, 
in the nerve compression group, laser Doppler 
imaging revealed a considerably reduced CBF 
of the lesional limb compared with the contral-
esional limb (220.2 ± 24.06 versus 301.0 ± 41.55; P 
= 0.0099) and sham-operated limb (220.2 ± 24.06 
versus 389.9 ± 49.7; P = 0.0499). At 2 weeks after 
the surgery, the CBF of the nerve-compressed limb 
continued to be lower than that of the contral-
esional limb (129.6 ± 12.64 versus 195.0 ± 18.19; 
P = 0.0014) and the sham-operated limb (129.6 ± 
12.64 versus 312.2 ± 16.45; P < 0.0001). Compared 
with the nonoperated limb in the sham group, the 
CBF of the nonoperated limb in the compression 
group was also decreased (195.0 ± 18.19 versus 
349.9 ± 27.05; P < 0.0001). At 4 weeks, there was 
only a slight difference of the CBF between the 
nerve-compressed limb and the contralesional 
limb in the compression group (161.6 ± 17.29 ver-
sus 194.8 ± 25.37; P = 0.0548). However, both of 
them were significantly lower than in the corre-
sponding limbs in the sham group (161.6 ± 17.29 
versus 304.2 ± 21.93; P = 0.0021; and 194.8 ± 86.16 
versus 327.3 ± 31.86; P = 0.0080). At 8 weeks, CBF 
of the nerve-compressed limb markedly improved 
in contrast with that at 2 weeks (204.8 ± 14.9 ver-
sus 129.6 ± 12.64; P = 0.0132), but the difference 
between the bilateral limbs in the compression 
group disappeared (204.8 ± 14.9 versus 200.2 
± 10.67; P = 0.7118), and both were diminished 
when compared with the corresponding limbs in 
the sham group (204.8 ± 14.9 versus 333.2 ± 20.02; 
P = 0.0001; and 200.2 ± 10.67 versus 359.3 ± 31.92; 
P = 0.0001) (Fig. 1).

The general blood flow seemed lower in the 
compression group in contrast to the sham group, 
which was observed from the tails, although this 
was not analyzed statistically.

Density of Sympathetic Fibers in Sciatic Nerve 
Decreased after Nerve Compression

Immunohistochemistry was used to deter-
mine the histologic changes of sympathetic fibers 
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in the sciatic nerve samples at 2, 4, and 8 weeks 
after the surgery.

In the compression group, the intraneu-
ral density of sympathetic fibers (INDSF) of the 
lesional side decreased significantly compared 
with the contralesional side at 2 weeks (1.435% ± 
0.166% versus 3.067% ± 0.237%; P < 0.0001) and 4 
weeks (1.760% ± 0.213% versus 3.338% ± 0.164%; 
P = 0.0001) after nerve compression. This differ-
ence vanished at 8 weeks (1.418% ± 0.079% ver-
sus 1.540% ± 0.148%; P = 0.4849). In contrast to 
the sham group, INDSF of the compressed nerve 
was significantly lower than in the sham-oper-
ated nerve at 2 weeks (1.435% ± 0.166% versus 
3.068% ± 0.175%; P = 0.0002), 4 weeks (1.760% 
± 0.213% versus 3.781% ± 0.339%; P < 0.0001), 
and 8 weeks (1.418% ± 0.079% versus 3.477% ± 
0.176%; P < 0.0001). Compared with the corre-
sponding limb in the sham group, INDSF in the 
contralesional nerve of the compression group 
also diminished at 8 weeks after the compression 

(1.540% ± 0.148% versus 3.028% ± 0.220%; P < 
0.0001), although there was no difference at 2 
weeks (3.067% ± 0.237% versus 3.241% ± 0.118%; 
P > 0.9999) or 4 weeks (3.338% ± 0.164% versus 
3.766% ± 0.226%; P > 0.9999) (Fig. 2).

Unmyelinated Fibers Degenerated after Nerve 
Compression

At 2, 4, and 8 weeks after nerve compression, 
transmission electron microscopy was used to 
investigate the ultrastructural changes of unmy-
elinated fibers. Two weeks after the surgery, axon 
swelling and discontinuity of axon membrane 
were observed in the samples of compressed sci-
atic nerves. At 4 weeks, some axons in the com-
pressed nerve samples had shrunk significantly, 
with a smaller overall diameter than the contral-
esional side (5.011 ± 0.329 versus 9.115 ± 0.362; 
P < 0.0001) and the sham-operated side (5.011 ± 
0.329 versus 8.577 ± 0.197; P < 0.0001). Multiple 

Fig. 1. Bilateral cutaneous blood flow as measured by laser Doppler imaging decreased after nerve compression. (Left) 
Representative laser Doppler images of the hind limbs in the compression group and sham group at 2, 4, and 8 weeks postop-
eratively. Areas with flow unit out of the range of the color scale are displayed as deep red or black. (Right) Quantitative analysis of 
laser Doppler images of the hind limbs in each group at 2, 4, and 8 weeks postoperatively. *P < 0.05; **P < 0.01; ***P < 0.001; ****P 
< 0.0001. C, compressed; NC, not compressed; NS, not sham-operated; S, sham-operated; ROI, region of interest (regions below 
the ankles).
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axons within one cytoplasmic domain of Remak 
cell were also found. At 8 weeks, axon loss was 
found in the compressed nerve specimens. Some 
axons lost the envelopment of Remak cells. The 
average diameter of the residual axons was equal 
to the contralesional side and sham-operated 
side. At 8 weeks, although there was no statistically 
significant difference in the diameter of the over-
all axons, axon swelling and shrinking also could 
be observed in the contralesional nerve samples, 
whereas axons were morphologically normal at 2 
and 4 weeks. These changes, which indicate ultra-
structural degeneration of unmyelinated fibers, 
were not observed in the sham group at any time 
point (Figs. 3 and 4).

DISCUSSION
The autonomic function anomalies of nerve 

compression, especially changes of cutaneous 
microcirculation, have not been well studied. 
Researchers have found a decreased vascular 
neural reaction of the affected paw in a rat sciatic 
nerve compression model, which was ameliorated 

after decompression.17 Doppler ultrasonography 
revealed vasomotor dysfunction in digital arter-
ies in patients with carpal tunnel syndrome.18,19 It 
was also reported that the dorsal transcutaneous 
pressure of oxygen (TcPo2) of the foot evidently 
improved after tarsal tunnel decompression.14 
Raynaud phenomenon, characterized by episodic 
color changes associated with paresthesia and 
throbbing of the digits, was also found to be more 
prevalent in patients with carpal tunnel syndrome 
than in the general population,20,21 and can be 
relieved by surgical nerve decompression.22 These 
findings suggested that impaired microcircula-
tion of the innervated skin may occur after nerve 
compression.

We used a laser Doppler imaging system to 
measure the CBF of rat hind limbs. At 1 and 2 weeks 
after sciatic nerve compression, the CBF of the 
nerve-compressed limb decreased significantly. 
Beyond our initial hypothesis, at 2 weeks, the CBF 
of the contralesional limb also was reduced when 
compared with the corresponding limb in the 
sham group, although it was still higher than that 
of the lesional side. At 4 and 8 weeks after nerve 

Fig. 2. Diminished bilateral INDSF after nerve compression. (Left) Representative images of dopamine β-hydroxylase–labeled sym-
pathetic fibers in the sciatic nerve at 2, 4, and 8 weeks postoperatively (400×). (Right) Semiquantitative analysis of INDSF of hind 
limbs in all groups at 2, 4, and 8 weeks postoperatively. ***P < 0.001; ****P < 0.0001. C, compressed; NC, not compressed; NS, not 
sham-operated; S, sham-operated.
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compression, the difference in CBF between the 
two sides in the compression group disappeared, 
but CBF of both limbs remained lower than the 
corresponding limbs in the sham group.

Some relevant clinical studies explained this 
phenomenon from the aspect of surgical nerve 
decompression. A study found tyrosine hydroxy-
lase–positive staining surrounding the vascula-
ture in specimens from epineurectomy of the 
tibial nerve during decompression surgery.23 The 
authors believed that the epineurectomy could 
provide a localized sympathectomy to the poste-
rior tibial artery (PTA). However, no correlation 
between epineurectomy and sympathectomy of 
the PTA can be established because the sympa-
thetic fibers found in the specimen should be 
innervating the nourishing vessels of the nerve 
itself rather than the PTA. Some authors consid-
ered that increased microcirculation was attrib-
utable to decompression of the vessels that are 
compressed anatomically by the swollen nerve.14 
However, a study using Doppler ultrasonogra-
phy to evaluate the major arteries of the foot 
before and after nerve decompression revealed 

an improvement of pulsatility index, resistance 
index, and flow volume of dorsalis pedis and 
PTA, whereas the luminal cross-sectional area of 
the arteries did not change.24 The outcomes indi-
cated that the improvement of the arterial blood 
flow was independent of decompression of the 
large arteries. In an investigation into patients 
with diabetic peripheral neuropathy and periph-
eral arterial diseases, the CBF was found signifi-
cantly but not completely restored after successful 
revascularization,25 which also suggested that neu-
ral dysfunction was associated with the impaired 
cutaneous microcirculation despite the coexist-
ing peripheral arterial diseases. The outcome of 
the current study supports this hypothesis as the 
major arteries of the hind limb are not adjacent 
to the sciatic nerve. Therefore, we can infer that 
neural dysfunction should be responsible for the 
injured cutaneous microcirculation after nerve 
compression.

In the current study, immunohistochemistry 
revealed a marked reduction of INDSF in the com-
pressed nerve during the entire course of the study 
after nerve compression. Unexpectedly, INDSF in 

Fig. 3. Representative images of unmyelinated fibers of sciatic nerve samples at 2, 4, and 8 weeks after nerve compression cap-
tured by transmission electron microscopy (6000×). Red arrows: discontinuity of axon membrane. Yellow arrows: shrunken axons. 
Green arrow: multiple axons in one cytoplastic domain. Blue arrows: axon loss. Black arrows: loss of Remak cell envelopment.
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the contralesional samples also were reduced at 
8 weeks after the compression. At 2 weeks after 
the compression, axon swelling and discontinuity 
of axon membrane were observed by transmission 
electron microscopy. At 4 weeks, significant axon 
shrinking and multiple axons within one cytoplas-
mic domain of Remak cell were displayed, and 
axon loss was found at 8 weeks. These features 
indicated degeneration of unmyelinated fibers, in 
accordance with previous reports.26,27 Axon swell-
ing and shrinkage also were observed in the con-
tralesional nerve samples at 8 weeks, whereas they 
were morphologically normal at 2 and 4 weeks. 
We presume that more classical degenerative fea-
tures (e.g., axon loss) could be found in the con-
tralesional nerve samples with a longer period of 
observation. Although it was impossible to differ-
entiate sympathetic fibers from other categories 
of unmyelinated fibers by transmission electron 
microscopy, it can be inferred that the sympa-
thetic axons also underwent the same changes.

There is increasing evidence that after periph-
eral nerve injury, the uninjured contralateral 
nerve is also affected.28 A marked reduction of 
intraepidermal nerve fiber density was found in 
different nerve injury animal models, such as 
unilateral sciatic nerve compression,28 unilateral 
chronic constriction injury of sciatic nerve,29 and 
unilateral cutting plus ligation of tibial nerve 
model,30 which was also found in human skin 
biopsy.31 It can also present as a decreased reactiv-
ity to noxious stimulation.32 The bilateral affected 

CBF, bilateral decreased sympathetic fibers, and 
bilateral degenerative features of unmyelinated 
fibers revealed by our study validate the previous 
findings. These histologic changes may explain 
why some patients with unilateral nerve injury 
developed bilateral symptoms.33,34

Regulation of cutaneous blood flow is achieved 
by alteration in the diameter of peripheral arte-
rioles, which is predominantly regulated by the 
sympathetic vasomotor fibers.18 In a thermoneu-
tral environment, neural regulation of peripheral 
blood vessels is entirely by sympathetic vaso-
constriction through adrenergic receptors,34,35 
whereas vasodilator nerve fibers are not functional 
in most peripheral blood vessels.36 Therefore, 
the degeneration and decrease of sympathetic 
fibers should lead to vascular denervation and 
subsequent dilation of blood vessels, increasing 
the CBF. However, there was an obvious contra-
diction between the laser Doppler imaging out-
comes and immunohistochemistry outcomes in 
our study. We hypothesize that the voltage-gated 
sodium channel (VGSC) might be involved in this 
phenomenon. The VGSC is the most important 
ion channel required for neuronal cells to gen-
erate excitability and execute normal physiologic 
functions.37 Expression of VGSC is highly active 
in peripheral nerves and would change massively 
after nerve injury.38–41 The elevated expression 
of VGSC is regarded to be responsible for neu-
rogenic pain. For example, the substantiality of 
trigeminal neuralgia is widely considered to be a 

Fig. 4. Diameter of individual unmyelinated axons of the two groups at different time points. 
****P < 0.0001. C, compressed; NC, not compressed; NS, not sham-operated; S, sham-operated.
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sort of hyperexcitability of ectopic action poten-
tials,42–44 which can be attenuated by blockers of 
VGSC.45–47 Its role in neuropathic pain after spinal 
cord injury has been proven.48

We presume that nerve compression induced 
a potent hyperexcitability or massive spontane-
ous action potentials of VGSC on sympathetic 
fibers in the early phase. Although the INDSF 
decreased from the early phase, this elevated 
electrical activity of VGSC still resulted in an 
increased sympathetic vasoconstriction tone and 
subsequent contraction of blood vessels in the 
skin, which decreased CBF. As nerve compres-
sion advanced, the progressive degeneration of 
sympathetic fibers led to a progressive denerva-
tion of vasculature, causing a gradual microvas-
cular dilation. Therefore, the gradual recovery of 
CBF in the later phase might be a false impres-
sion of spontaneous repair of sympathetic fibers. 
This hypothesis may also explain the reduced 
vasoneural reaction and the insignificant result 
under capillaroscopy in long-term nerve com-
pression.17,18,49 Moreover, expression of VGSC was 
also found in the smooth muscle cells of various 
blood vessels in normal or disease conditions.50–55 
The physiology of blood vessels can be stimulated 
or inhibited by VGSC-targeted chemicals,55–58 but 
the role of VGSC was less defined. Further inves-
tigation into the mechanism of this paradoxical 
phenomenon is needed.

Nerve decompression is increasingly being 
accepted as an effective method to prevent dia-
betic foot ulcers.9–13 Its effect on ulcer healing, 
however, has not been well understood. The out-
comes of this study provide evidence that nerve 
compression can reduce CBF, which may further 
expose the skin of the innervated domain to the 
risk of ulcer formation or delay wound-healing. 
Although this effect may not be obvious in the 
general population, the complicated pathophysi-
ology in diabetic patients may magnify this nega-
tive effect, as autonomic dysfunction has been 
proved strongly relevant to the diabetic foot.59 
Therefore, our findings could provide a supple-
ment to the theoretical basis of nerve decompres-
sion for preventing ulcer recurrence. Prompt 
nerve decompression correcting the significantly 
decreased blood flow would be beneficial for 
wound healing in patients with existing ulcers. 
Further studies are needed to validate the effects 
of nerve compression on wound healing and the 
benefits of early nerve decompression on ulcer 
healing.

CONCLUSIONS
The current study revealed that the cutane-

ous microcirculation of bilateral hind limbs was 
decreased in a rat unilateral nerve compression 
model. Histologic outcomes indicated a degener-
ation of sympathetic fibers in the bilateral sciatic 
nerves. These changes between the hind limbs in 
each experimented individual were not synchro-
nous and emerged later in the contralesional 
side. These results may validate the importance 
and broaden the indication of surgical nerve 
decompression in preventing or treating foot 
ulcers.
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