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Introduction 

The epineural mobilization of a divided nerve results 
in a two-fold interruption of its blood supply: 
1. of the "extrinsic system" due to division of the 
regional afferent vessels along the mobilized length of 
nerve and 
2. of the "intrinsic system" due to the transverse 
injury (12) and the resultant discontinuity. 
The "intrinsic system" includes the deep intrafascic- 
ular as well as the superficial extrafascicular longitu- 
dinal vascular supply. 
Mobilization studies on divided nerves have already 
been published by Smith (20, 21), Lundborg and 
Br/memark (13), Lundborg (12), Kline et al. (9) and 
Starkweather et al. (22). They included vital micro- 
scopic observations of the circulation in the sciatic 
nerve vessels of rabbits (13, 12), combined clinical, 
electrophysiological and histological investigations of 
monkey nerves (9, 22), and vessel perfusion studies in 
human corpses immediately post mortem, as well as 
in amputated limbs (20, 21). The results of these 
different methods can only provide information on 
some aspects of the effects of mobilization. The 
clinical relevance of the devascularisation due to the 
mobilization of an injured nerve that must be reap- 
proximated by suture depends ultimately and exclu- 
sively upon the effect on the functioning and regene- 
rative parenchyma in the proximal nerve segment. 
On the basis of these results, the following questions 
proved to be of primary interest and have been the 
subject of our experiments: 
1. What is the critical mobilization length, i. e. the 
distance to which a nerve may be separated from its 
bed without resulting ischaemia? 
2. What correlation exists between the separated 
nerve length and its ischaemic degeneration distance 
when the critical mobilization length is exceeded? 
3. What quantitative relationship exists between 
parenchymal damage and the deficiency of the ner- 
ve's vascular system? 

4. How is the revascularisation of the ischaemic nerve 
segment achieved? 

Material and methods 

Adult rabbits (14 males, 18 females) of the species 
"German giant greys" (Body weight ~6.25 + 
0.95 kg) were used for the experiments on the sciatic, 
tibial and peroneal nerve of the left lower limb, i. e. 
a total of 64 nerves. 
Neurotomy was performed without loss of substance 
by a clean cut with a pair of scissors. The level of the 
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Fig. 1. Schematic diagram of the arterial blood supply of 
the sciatic, tibial, and peroneal nerves in the thigh and lower 
leg. 
The arrows indicate the respective positions where the 
nerves were severed and sutured. The figures indicate the 
proximal mobilization lengths associated with each neuro- 
tomy, as follows: 60 mm = 1; 80 mm = 2; 100 mm = 3; 
120 mm = 4; 140 mm = 5; 160 mm = 6; 180 mm = 7; 
200 mm = 8. 
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Table. 1. Programme Schedule of Experiments. 

Specimens examined Proximal mobilization Va~ular perfusion Histolo~cal 
len~h (Scfiptol*) investigation 

Tibial nerves Peroneal nerves absolute relative Number of nerves Number of nerves 
(n) (n) (mm) (%) (n) (n) 

8 60 20.3 3 5 
8 80 27.0 3 5 

8 100 33.8 3 5 
8 120 40.5 3 5 
8 140 47.3 3 5 

8 160 54.1 3 5 
8 180 60.8 3 5 
8 200 67.6 3 5 

32 32 24 40 
64 64 

Total Total 

incision varied according to the proposed proximal 
mobilization length (Fig. 1). Beginning at the site of 
the neurotomy, epineural mobilization was per- 
formed in a proximal and distal direction. This 
included the circular interruption of all afferent 
vessels by bipolar microcoagulation or ligation 
throughout the whole mobilization lenght. In cases of 
extensive mobilization, the division of lateral bran- 
ches of the nerves was unavoidable. 
The retraction gap resulting from the neurotomy was 
closed without any tension by an end-to-end suture 
(Nylon monofil 10 × 0). In this way one was able to 
avoid the problems of distinguishing between the 
effects of tension and those of ischaemia resulting 
from mobilization. The procedure was carried out 
under nembutal anaesthesia. 
The lengths of nerve mobilized were always assessed 
as a proportion of the total nerve length, as shown in 
Table 1. The total length was measured from the 
point of exit of the spinal nerve roots at the interver- 
tebral foramen L7/S1, distally to where the nerve 
divided into its terminal branches, the tibial and 
peroneal nerves (metacarpal base) (29.6 _+ 1.25 cm). 
This necessitated the careful dissection of the nerve 
from its bed and the avoidance of any iatrogenic 
tension at the end of the experiments. 
With regard to the aetiological relationship between 
devascularisation and parenchymal degeneration of 
the mobilized nerve, vascular perfusion studies and 
histological examinations were performed (Tab. 1). 
The main interest was devoted to the proximal nerve 
segment which plays an important role in the regen- 
eration. The distal mobilization lengths of 10 mm to 
130 mm were of only secondary importance. Of the 
nerves mobilized in a proximal and distal direction, 

one each was excluded from further evaluation 
because of a faulty Scriptol perfusion and two 
because of spreading inflammation. After the mobi- 
lization, the animals were allowed a survival period of 
one and three weeks before proceeding with investi- 
gation. 
Twice filtered undiluted Scriptol* (Rotring No. 5915, 
Messr. G. Wagner) was used for vessel visualization. 
After flushing of the circulatory system with warmed 
Haemaccel R, Scriptol was introduced into the vessels 
by intracardiac injection. Drugs were not adminis- 
tered. 
The nerve preparations stained with Indian ink were 
embedded in celloidin. Their 200 ~t thick longitudinal 
sections were transferred from 70 per cent into 100 
per cent alcohol and then kept in xylol until they were 
completely transparent. The histological preparations 
were processed as follows: Embedding in paraffin, 
longitudinal sections of 8 g, stained according to the 
methods of Bodian, Kliiver-Barrera, Nissl, and Mas- 
son-Goldner. The non-mobilized nerves of the oppo- 
site side served as controls. They were also examined 
for possible length shrinkage resulting from fixation 
and embedding procedures. For celloidin prepara- 
tions, the shrinkage was 9.5 per cent, for the paraffin 
preparations 4 per cent of the original length. 
The ischaemic and degenerated distances were 
measured in the mobilized nerves. This was done 
microscopically and always from the suture line in a 
proximal and distal direction in the fascicular centre 
of the nerve or its main fascicle, to the endpoint of the 
vascular filling defect zone of the parenchymal disin- 
tegration area. In the histological sections, we only 
used the Bodian preprations for this purpose. 
* I n d i a n  i n k  
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Statistical methods were used to establish a correla- 
tion between the demonstrated ischaemic and degen- 
erated distances and the free mobilization lengths of 
the nerves. The calculation of correlation and regres- 
sion coefficients and regression straight line followed 
the instructions of Weber (24), the testing of the 
correlation coefficients for significance was per- 
formed with the aid of the z-transformation according 
to Fisher (2). The variability coefficient of Pearson 
(2) was used for comparison of the data variance of 
the quantitative histological findings with regard to 
the nerve vessels and parenchyma. 

Results 
Nerve vessels: 

None of the surgical mobilizations and resulting 
devascularisation caused necrosis of the nerve trunk. 
The resulting ischaemic defect zones showed two 
types of appearance which were almost equal in 
frequency, i. e. a circulatory failure which was solely 
intrafascicular and one which was a combination of 
intrafascicular and extrafascicular factors. In the case 
of pronounced intrafascicular circulatory failure, a 
transition zone was formed for a distance of 3 mm in 
the nerve between the normal angioarchitecture 
distal to the suture and the total block of the 
endoneural supply. This resulted initially in a less 
stained demonstration of the nerve vessels (vasa 
nervorum), which then became patchy and finally was 
completely lacking (Fig. 2 a-d). The function of the 
external longitudinal vessel was sometimes still main- 
tained up to the suture line in some cases. At their 
entry into the nerve fibres, the branches of the 
extrafascicular arteries were occluded. 
In the case of combined circulatory failure, the 
intrafascicular vascular system showed an abrupt 
interruption and the extrafascicular system only a 
short transition zone. In general, the capillary circu- 
lation in the mesoneural arcades still adhering to the 
mobilized nerve was the least disturbed. When an 
extrafascicular ischaemia was present, this was 
accompanied by a marked intrafascicular one. An 
intact deep vascular system was never associated with 
an ischaemic effect in the superficial system. 
The revascularisation of the ischaemic nerve seg- 
ments originated primarily from the vascular supply 
in the environment (Fig. 3). But even from epineural 
longitudinal arteries of the ischaemic nerve of fascic- 
ular segments, which were just still perfused newly 
formed capillaries emerged transversely to the out- 
side into the organizing wound area (Fig. 4). With the 
restitution of the extrafascicular circulation, the 
intrafascicular also began to reorganize. 

tl  

Fig. 2a-d. Transitional zone bordering on intrafascicular 
ischaemia progressing from proximally towards the suture 
line of a nerve segment mobilized proximally. 
Mobilization length: 200 mm. Tibial nerve. Distance from 
the suture: 60 to 81 mm. Perfusion with Scriptol indian ink. 
1st week. Original magnification 160 ×. 
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Fig. 3. Revascularisation. 
Anastomosis of blood vessels connecting the mobilized 
nerve and the neighbouring tissue with peffusion of longi- 
tudinal intrafascicular blood vessels. 
Mobilization length: 160 ram. Tibial nerve. Distance from 
the suture: 43 mm proximal. Peffusion with Scriptol indian 
ink. 1st week. Original magnification 20 ×. 

Quantitat ively,  the extent  of the ischaemic nerve 
distances proved  to be divergent  (Fig. 5, Tab. 2). 
Proximal  mobil izat ions of 60 m m  usually showed no 
loss of vascularisation. With mobil izat ion of greater  
lengths up to 200 mm, some central  nerve stumps 
similarly showed no ischaemic changes. Distal mobi-  
lizations up to 60 mm led to ischaemic damage in one 
of 14 nerves. According to the calculated correlat ion 
coefficient r = 0.51, a positive, al though only average 
correlat ion exists be tween  the mobil izat ion lengths 
and ischaemic distances. Its significance level c~ is 
0,01, its conf idence range r = 0.12 to r = 0.76 (n = 
40). The establ ished regression equat ions (Fig. 5, 6) 
which define the ischaemic distance (y) as a function 
of the mobil ized nerve length (x) read: 

yl = 0.246xl - 5.9 (mm) 
y2 = 0.246x2 - 1.99 (%).  

In absolute figures, the ischaemic as well as the 
remaining unin jured  nerve lengths showed a steady 
increase as the mobil izat ion length increases. At  a 
mobil izat ion length of 200 m m  compared  to that  of 
60 mm, the ischaemic distance increases by 8.7 per  
cent (Fig. 6). The gradient  of the regression straight 
line, however ,  proves to be only 50 per  cent of that of 
the degenera t ion  distances (Fig. 6, 10). It follows that  
with increasing mobil izat ion lengths the ischaemic 
distances do not increase at the same rate as the 
degenerat ive  distances. 

Nerve tissue: 

Proximal mobil izat ions beyond  60 m m  caused isch- 
aemic parenchymal  damage.  This was identical with 
secondary Waller ian degenerat ion.  The process of 

Table 2. Survey of the Average Results of Proximal Nerve Mobilization. 

Vascular perfusion (Scriptol) 
Proximal Number  Ischaemic segment of Perfused segment of Number 
mobiIiza- of nerves mobilization length mobilization length of nerves 
tion 
length 

absolute relat ive absolute relative 
(mm) (n) (ram) (%) (mm) (%) (n) 

Histological investigation 
Degenerated segment Unaffected segment of 
of mobilization length mobilization length 

absolute relat ive absolute relative 
(mm) (%) (ram) (%) 

60 
80 

100 
120 
140 
160 
180 
200 

2 0-+ 0 0-+ 0 60-+ 0 100-+ 0 5 
3 17_+29 21_+36 63_+29  79_+36 5 
3 10_+ 9 10_+ 9 90_+ 9 90_+ 9 5 
3 15_+21 12_+18 105_+21 88_+18 4 
3 9_+ 8 6_+ 6 131_+ 8 94_+ 6 5 
3 63_+57 39_+36  97_+57  61_+36 5 
3 34_+33 19_+18 146_+33 81_+18 4 
3 38-+39 19_+20 162_+39 81_+20 5 

4__+ 1 6_+ 2 56_+ 1 94_+ 2 
21_+24 27_+30  69_+24 73_+30 
8_+ 9 8_+ 9 92_+ 9 92_+ 9 
6_+ 5 5_+ 4 114_+ 5 95_+ 4 

19_+18 13_+13 121_+18 87_+13 
78_+17 49_+11 82_+17 51_+11 
80_+19 44_+11 101_+19 56_+11 
78_+31 39_+16 122_+31 61__+16 
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Fig. 4. Revascularisation. 
Capillaries sprouting laterally from the longitudinal epineurial vessels into the surrounding tissue. 
Mobilization length: 100 mm. Peroneal nerve. Distance from the suture: 13 mm proximal. Perfusion with Skriptol indian 
ink. 1st week. Original magnification 40 x. 

parenchymal disintegration and break-down was 
more pronounced in the third than in the first week, 
while the area of degeneration had not increased. The 
entire distal stump was in any case subject to 
traumatic degeneration. The proximal ischaemic 
degeneration area of the tibial and peroneal nerve 
(Fig. 7a-d) showed the same type of extension and 
always had a cone-like termination within the mobi- 
lization segment. The proximal nerve segment dege- 
nerated completely from the suture line to the cone 
base. Several intact subperineural neurites were seen 
only in the area of the cone base. Above the cone 
base, the degeneration area was successively restric- 
ted from the exterior nerve zone to the nerve centre 
(Fig. 8). The cone apex with some single axons with 
regressive changes in the nerve centre was directed 
centripetally. It was noted that the more distant from 
the suture the larger was the degeneration. 
As a direct result of the neurotomy, a less frequent 
degenerative expansion area - usually 2 mm to 4 mm 

above the neurorrhaphy - showed a relatively abrupt 
break-off. 
In addition, the mobilized central nerve stumps 
demonstrate, morphologically, diffuse and focal signs 
of an "ischaemic collagenization". This fibrosis, due 
to traumatic secondary Wallerian degeneration and 
associated shrinkage of the sheath tissue, was even 
more pronounced in the distal nerve segments. The 
quantitative analysis of the proximal degenerative 
distances in relation to the lengths mobilization is 
summarized in Fig. 9 and Tab. 2. 
The correlation coefficient r = 0.76 confirms a 
considerable relation between degeneration dis- 
tances and mobilization lengths. The significance 
level a has a value of 0.01. The confidence range 
varies between r = 0.5 and r = 0.9 (n = 38). The 
reliability which allows one to deduce the resulting 
average degeneration distance y of the nerve from the 
mobilization lenght x is sufficiently great. The respec- 
tive regression straight lines have the equations: 
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Fig. 5. Scattergram and regression line marking the relationship between the length of ischaemic nerve segment and the 
proximal and distal mobilization length. 
1 measurements proximal • and distal @ 
2 measurements proximal • and distal 
3 measurements proximal • and distal [ ]  
* % of mean total nerve length. 

y~ = 0.60x: - 41.6 (mm)  
yz = 0.60x2 - 14.05 (%) .  

T h e  da ta  of the  degene ra t ion  dis tances  did not  vary to 
the  same extent  as the  i schaemic  dis tances  in the  
vascular  per fus ion  studies. This  is conf i rmed  by the  
var iabi l i ty  coefficients according to Pea r son  (2), as 
the i r  m e a n  value of 63.7 + 42.1 is defini tely lower  
c o m p a r e d  to tha t  of 111.2 ± 32.7. 
The  grad ien t  of the  regress ion s traight  l ine is twice as 
great  as tha t  of the  ischaemic distance.  Wi th  increas-  
ing mobi l iza t ion  length,  ex tent  and  ra te  of increase  of 
the  de gene ra t i on  dis tance evident ly  exceed tha t  of 
the  i schaemic  dis tance (Fig. 6, 10). Wi th  a ne rve  
exposure  of 200 m m  it reaches  a lmost  twice the  
i schaemic  distance.  Wi th  a mobi l iza t ion  length  of 
80 m m  to 200 mm,  it increases  by 31.5 per  cent.  
C o m p a r e d  to the  ischaemic one,  the  degenera t ive  
dis tance  is increased  up to 77 pe r  cent ,  the  in tac t  

mobi l ized  ne rve  segment  decreased  up  to 22 pe r  cent,  
which cor responds  to a to ta l  of up  to 17 per  cent  of the  
to ta l  length  mobil ized.  
Based  on  the  es tab l i shed  morpholog ica l  f indings and  
the i r  statistical evaluat ion,  the  ne rve  mobi l iza t ion  
results  in a critical l eng th  at 70 mm,  i. e. 24 pe r  cent  of 
the  to ta l  ne rve  length,  b e y o n d  which ischaemic 
p a r en ch y ma l  damages  occur. B e y o n d  a freely mobi -  
lized length  of 140 mm,  i. e. 47 pe r  cent  of the  to ta l  
ne rve  length,  a d eg en e ra t i o n  dis tance of at least  
40 mm,  i. e. 14 per  cent  of the  to ta l  ne rve  length,  will 
deve lop  in any case. 

Discussion 

In  mobi l ized  nerves,  the  p a r en ch y ma l  lesion repre -  
sents  an i schaemic  effect and  shows a g rea te r  ex ten t  
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Fig. 6. Diagram and regression line of the ischaemic nerve segment. The bars indicate the mobilization length; the lengths of 
the ischaemic segments to be expected are indicated below, those of the segments of unaffected vascularisation are indicated 
above the straight line. 
* % of mean total nerve length. 

on average than the perfusion failure distance. Thus, 
ischaemic degeneration also occurs in the transition 
zone with its impaired circulation. This is already 
manifested during the first week.  A residual circula- 
tion at the margin of the irrigation area is apparently 
not sufficient to guarantee a maintainance supply to 
the parenchyma. 
A transition zone with stagnation of the circulation 
distal to the neurotomy or suture site has also been  
observed microscopically intra vitam by Lundborg 
(12). Three zones of intravascular filling - a normal 
zone distal to the suture, a transition zone,  and a 

filling defect close to the suture - were also confirmed 
by Smith (20, 21).  The already apparent failure of the 
intrafascicular vascular system proximally as com-  
pared to the circulation usually continuing in the 
extrafascicular blood vessels is explained by an 
endoneural oedema.  According to Ducker  et al. (5) it 
can persist for one week  or longer. D u e  to the 
associated increase of the intrafascicular pressure, the 
vessels entering the endoneural  space in an obl ique 
and transverse direction show a break off  due to the 
compression and occlusion. 
Complete  compensat ion of the "extrinsic system" by 
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d 
Fig. 7a-d. Ischaemic degeneration of the neural parenchy- 
ma spreading quantitatively and gradually towards the 
suture from proximally. 
Mobilization length: 200 ram. Tibial nerve. Distance from 
the suture: 110 to 140 mm proximal. Staining of axons by 
Bodian's method. 3rd week. Original magnification 
128. 

the "intrinsic system" is still guaranteed at a mobili- 
zation length up to 24 per cent of the total nerve 
length. When this limit is exceeded, only partial 
compensation is possible distal to the suture above 
the transition zone. In the mobilization segment close 
to the suture, compensation of the extrinsic by the 
intrinsic supply system and vice versa is no longer 
possible. For the mobilized nerves, this implies a 
dependence of the deep nerve vessels upon the 
superficial blood vessels, which confirms the experi- 
mental results of Durward (6). Even with extensive 
mobilization, the missing ischaemic effect apparently 
depends upon individual variations in the blood 
supply. Circulatory and nerve tissue failure patterns 
which are sometimes seen after the isolated interrup- 
tion of nutritional arteries (1, 3, 4) could not be 
found. 
That the restitution of the intraneural circulation 
originates from two particular points has also been 
reported by Tarlov and Epstein (23), Hiller (8), 
Nobel and Black (14), as well as by Nobel et al. 
(15). 
With regard to neurosurgical practice, the failure of 
the circulation in the proximal nerve stump which 
determines the regeneration, is of less importance 
than the consecutive ischaemic parenchymal degen- 
eration. It is found as a cone-shaped field in chronic 
nerve extension (16) as well as after any traction on 
the nerve vessels. The disintegration distance of the 
nerve depends upon the free mobilization length. An 
exposure beyond 70 ram, i. e. 24 per cent of the total 
nerve length always results in ischaemic degenera- 
tion. This figure represents the critical mobilization 
length for the proximal nerve segment. Further 
mobilization results in an analogous and more exten- 
sive disintegration distance. Thus, the margin of the 
parenchymal in the proximal nerve stump is being 
shifted centripetally closer to the trophic cell centres 
in the anterior horn or spinal ganglia. This results in 
an increase of the nerve segment to be regenerated 
and the prognosis for clinical recovery becomes more 
unfavourable. In any case, the speed of regeneration 
is decreased in nerve segments with impaired nutri- 
tion (19, 25). An additional barrier to regeneration is 
the "ischaemic collagenisation" (10, l l ,  22). Even 
excessive mobilization lengths of 200 ram, i. e. 68 per 
cent of the total nerve length, however, never led to 
the nerve's functioning as a free graft. Nevertheless 
mobilization will remain justified as a "manipulative" 
procedure to obtain a tension-free end-to-end suture 
of injured nerves as long as 24 per cent of the total 
nerve length, i. e. the critical length, is not exceeded. 
With the aid of the regression equations (p. 7) and 
straight lines in the diagram in Fig. 9 and 10, and the 
known mobilization length x, the average degenera- 
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Fig. 8. Central degeneration field. 
Intact nerve fibres in the periphery of the fascicle. Mobilization length: 80 mm. Tibial nerve. Distance from the suture: 
18 rnm proximal. 3rd week. Original magnification 64. 

tion ,,distance y" can be predicted with fair reliability. 
The percentage of an individual nerve length can be 
determined in patients in absolute figures by indirect 
measurements (17, 18). Further experiments are 
necessary in order to determine whether there is a 
uniform, relative critical mobilization length for 
nerves in each extremity. The permissible or critical 

mobilization lengths for nerves in the upper extremi- 
ties and for nerves of other species are still to be 
determined. As regards the degree of tension tol- 
erated by an end-to-end suture, a comparison 
remains to be made between the use of mobilized and 
non - mobilized nerves. 

Summary 

The transverse section of the sciatic, tibial and 
peroneal nerves in rabbits was followed by mobiliza- 
tion in a proximal and distal direction and a tension- 
free end-to-end suture of the cut surfaces. The 
proximal mobilization was performed up to eight 
different levels between 60 mm and 200 mm, i. e. 
20.3 % to 67.7 % of the total nerve length. Histologi- 
cal findings and their statistical analysis indicated that 
the critical mobilization length, beyond which ischae- 
mic parenchymal damages occur, is 70 mm or 24% of 
the total nerve length. Up to this level, the vascular 

"extrinsic system" of the mobilized nerve segments is 
completely compensated for by the "intrinsic 
system". When the mobilization length is increased, 
the degeneration distances were more pronounced 
than those of the ischaemic nerve distances. Some 
nerves showed no effects from the ischaemia. 

Key words: 
Nerve mobilization - Critical mobilization length - 
Nerve devascularisation - Nerve ischaemia. 
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Fig. 9. Scattergram and regression line marking the relationship between the length of degenerated segment and the 
proximal mobilization length. 
1 measurement • 
2 measurements • 
3 measurements • 
• % of mean total nerve length. 

Zusammenfassung 

A n  den  Nn. ischiadici, t ibiales und  pe ronae i  yon  
K a n i n c h e n  wurden  nach  t ransversa le r  D u r c h t r e n -  
hung  proximo-dis ta le  Mobi l i sa t ionen  v o r g e n o m m e n  
und  ansch l iegend  die f re ien Sti impfe spannungs los  
E n d - z u - E n d  gen/iht.  Die  a scend ie rende  Mobi l i sa t ion  
erfolgte  in 8 ve r sch iedenen  D i m e n s i o n e n  zwischen 
60 m m  und  220 ram, das sind 2 0 , 3 %  bis 6 7 , 7 %  der  
Nervengesamtl / inge .  Die  kri t ische Mobil isat ionslf in-  
ge eines Nerven ,  obe rha lb  welcher  isch~imische 
Parenchymschf iden  auf t re ten,  wurde  nach  den  histo-  
logischen B e f u n d e n  und  de ren  s tat is t ischer  Auswer -  
tung  bei  70 mm,  en t sp rechend  2 4 %  der  Nervenge-  
samtlfinge, gefunden.  Bis dah in  wiesen die mobil i -  
s ie r ten  N e r v e n s e g m e n t e  eine vollst~indige K o m p e n -  

sa t ion  de r  ausgescha l te ten  f iugeren Blutzufli isse 
durch  das inne re  Geffil3system auf. Mit  z u n e h m e n d e r  
Mobil isat ionsl / inge s t iegen die Degene ra t ionss t r ek -  
k en  st/irker als die isch~imischen Nervens t r ecken  an. 
E inze lne  Nerven  b l ieben  ohne  Ischiimieeffekte.  

Schliisselw6rter : 
Nervenmobi l i sa t ion  - Kri t ische Mobil isat ionsl / inge - 
Nervendevascu la r i sa t ion  - Isch~imie pe r iphe re r  Ner -  
ven. 
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Fig. 10. Diagram and regression line of the  degenerated nerve segments.  The  bars indicate the  mobilization lengths; the  
lengths of the degenerated segments  to be expected are indicated below, the lengths of the  intact segments  of pa renchyma are 
indicated above the  straight line. 
* % mean  total nerve length. 
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