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+< 
Introduction. 

• 

In
 

m
y

 
first 

rep
o

rt p
rev

io
u

sly
 

published 
in 

N
o

. 
I 

(th
e y

ear 
1924) 

of th
e 

N
ih

o
n

-G
ek

a-H
o

k
an

 
(" A

rch
iv fu

er Ja
p

a
n

i- · 

sche 
C

h£rurgie"), 
I 

g
av

e 
th

e 
resu

lts 
o

f th
e 

in
v

estig
atio

n
 

w
hich 

I 
h

ad 
m

ad
e 

co
n

cern
in

g
 L

erich
e 's 

o
p

eratio
n

 for 
a 

co
m



p
arativ

ely
 sh

o
rt tim

e, 
an

d
 

I 
h

o
re

 
th

a
t o

u
t o

f th
e five 

q
u

estio
n

s 
raised

 
o

v
er th

e m
atter I 

w
as ab

le 
ad

eq
u

ately
 

to
 

d
eal 

th
erein

 
w

ith
 

th
e 

first 
q

u
estio

n
 

,. D
o

es 
th

e 
rate o

f blood-flow
 

in
crease 

in 
th

e 
p

erip
h

ery
 after a 

L
erich

e's o
p

eratio
n

 
u

p
o

n
 

arteria 
ftm

oralis ?
", 

p
art 

o
f 

th
e 

seco
n

d
 

q
u

estio
n

 
"
If 

th
e 

rate 
o

f bluod-ftow
 

in
creases, 

is 
th

e 
in

crease tem
p

o
rary

 o
r 

p
erm

an
en

t?", 
an

d
 

th
e 

th
ird

 
que-,tion 

"
Is

 
it 

p
racticab

le 
co

m
p

letely
 

to
 

d
en

u
d

ate 
th

e 
o

u
ter 

lay
er 

o
f 

th
e
 

arteria 

ftm
o

ra
lis ?". 

In
 

th
e
 p

resen
t rep

o
rt, 

I 
p

ro
p

o
se to

 d
eal 

w
ith

 
th

e 
th

ree 
fo

llo
w

in
g

 
q

u
estio

n
s, 

n
am

ely
: 

r. 
Is 

th
e 

in
crem

en
t 

o
f blood-flow

 after 
L

erich
e's o

p
eratio

n
 

d
u

rab
le 

(th
e 

latter 
h

alf o
f th

e seco
n

d
 

q
u

estio
n

 
o

f 
m

y
 

first 
rep

o
rt) ? 
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E
x

p
erim

en
ted

 
l'erio.rterial S

y
m

p
ath

ecto
m

y
. 

II -'oJ 4( 
1111 ffi) 

S
in

ce L
erich

e published 
his view

s co
n

cern
in

g
 th

e 
effectiveness 

of 
arterial 

d
en

u
d

atio
n

, 
m

an
y

 
scientists 

h
av

e 
tried~ 

th
e o

p
eratio

n
 clinically, th

e result b
ein

g
 th

at so
m

e 
of th

em
 say

 th
at its effect 

is 
lasting·, 

w
h

ile 
acco

rd
in

g
 to

 
o

th
ers 

it 

is 
o

n
ly

 tem
p

o
rarily

 effectual. 
A

rterial d
en

u
d

atio
n

 is 
based 

on th
e 

h
y

p
o

th
esis th

at 
th

e 
m

ain 
sy

m
p

ath
etic 

nerve 
fibres 

ex
ist 

in 
th

e 
o

u
ter 

w
all 

llf 
th

e 
artery

, 
b

u
t 

acco
rd

in
g

 
to

 
P

o
tts 

'! th
e 

sy
m

p
ath

etic su
p

p
ly

 for 
th

e vessels of th
e lo

w
er 

ex
trem

ity
 reach

es th
e m

ain vessels 
at 

intervals alo
n

g
 

th
eir course, 

w
hile K

ram
er has reach

ed
 th

e sam
e 

conclusion in
 

reg
ard

 
to

 th
e u

p
p

er 
lim

b. 
If so, 

w
ill 

it be possible to b
rin

g
 abuut a 

durable 
increase 

in 
blood-flow

 
at an

d
 

b
elo

w
 

th
e 

p
art o

p
erated

 upon 
b

y
 effecting 

L
erich

e's o
p

eratio
n

 
at a 

p
art of th

e 
arteria 

fem
oralis? 

T
h

e th
ird

 
question 

given 
in 

m
y

 first 
rep

o
rt, 

too, 
n

o
t y

et 
h

av
in

g
 

been 
fully 

an
sw

ered
, 

I 
in

ten
d

 
to

 
co

m
p

lete 
th

e 

in
v

estig
atio

n
 into 

th
e m

atter b
y

 rep
o

rtin
g

 in 
this p

ap
er th

e result o
f m

y
 

m
icroscopic 

observation in 
th

is respect. 

2
. 

L
erich

e effected d
en

u
d

atio
n

 
at first 

to
 

th
e 

len
g

th
 

o
f 

2 
em

s., 
w

hile 
it 

w
as su

b
seq

u
en

tly
 ex

ten
d

ed
 to

 
ro

 
to

 
I2

 

em
s. 

\\'h
a
t ch

an
g

e 
in 

resu
lt w

as th
ere 

o\\'ing to
 th

e 
ch

an
g

e 
in 

th
e 

len
g

th
 

of d
en

u
d

atio
n

? 

3· 
W

h
at is 

th
e difference 

b
etw

een
 th

e 
result of th

is o
p

eratio
n

 an
d

 
th

at 
of abdom

inal 
sy

m
p

ath
ecto

m
y

? 

If th
e 

h
y

p
o

th
esis th

at th
e 

vasoconstric 
nerve 

fibres 
of th

e sy
m

p
ath

etic 
n

erv
e 

pass 
m

ain
ly

 
th

e 
o

u
ter 

w
all 

o
f 

th
e 

vessels 
is 

co
rrect, it is 

possible th
at th

e 
ex

p
an

sio
n

 
of 

th
e 

peripheric 
vessels 

ex
p

erien
ced

 
in 

th
e 

case 
o

f 
p

eriarterial 

sy
m

p
ath

ecto
m

y
 

is 
d

u
e to

 
th

e cu
ttin

g
 off o

f com
m

unication 
of th

e sy
m

p
ath

etic sy
stem

 to
 th

e p
erip

h
ery

; 
b

u
t after th

at 

n
early

 th
e sam

e resu
lt as 

th
at 

w
h

ich
 

is 
observed 

w
h

en
 

th
e 

abdom
inal 

sy
m

p
ath

etic 
tru

n
k

 
is 

cu
t 

sh
o

u
ld

 
ap

p
ear. 

T
o

 

in
stitu

te co
m

p
arativ

e inquiries into th
e 

results 
of th

e tw
o

 
o

p
eratio

n
s o

n
 th

e basis 
of th

e 
above 

h
y

p
o

th
esis 

is 
a 

course 

th
at is 

n
ecessary

 for 
ascertain

in
g

 th
e 

real 
n

atu
re 

o
f th

e 
effects 

o
f th

e 
operation 

in 
question. 

M
o

rev
er, if it is 

pussible 

to
 o

b
tain

 a 
sufficient 

ex
p

an
sio

n
 of peripheric 

vessels for 
a 

co
m

p
arativ

ely
 lu

n
g

 tim
e 

b
y

 
cu

ttin
g

 
th

e 
ab

d
o

m
in

al 
sy

m
p

a

th
etic 

tru
n

k
, 

th
e 

latter (abdom
inal sy

m
p

ath
ecto

m
y

) m
u

st be 
reg

ard
ed

 
as 

a 
b

etter 
o

p
eratio

n
 

th
at 

L
erich

e's 
o

p
eratio

n
, 

an
d

 a 
n

ew
 m

eth
o

d
 o

f uperation for 
diseases o

f peripheric 
vessels. 

B
elo

w
 is th

e result of th
e expet·im

ents m
ad

e o
n

 d
o

g
s by m

e in m
y

 en
d

eav
o

u
r to

 solve th
e th

ree 
foregoing 

questions. 



In
 

addition, 
I 

,,·ill 
ad

v
ert to

 th
ree 

clinical 
cases in 

w
hich 

L
erich

e's operation 
w

as effected, an
d

 w
in

d
 up th

e w
h

o
le 

discussion 
b

y
 treatin

g
 of th

e clihical 
value o

f th
e operation. 

... -'• 

E
xperiptents. 

E
x

p
erim

en
ts 

w
ere tried 

in 
th

e 
sam

e 
m

an
n

er as 
th

o
se co

n
n

ected
 
~ ith th

e first 
p

ro
b

lem
 as described in m

y
 previous 

rep
o

rt, 
\\'ith 

this ex
cep

tio
n

 th
at arterial d

en
u

d
atio

n
 

w
as 

effected 
to

 th
e 

len
g

th
 of from

 
2 

to
 7 cen

tim
etres. 

N
o

tice : 
M

eth
o

d
s of ex

p
erim

en
t. 

T
h

is 
w

as 
described in detail 

in 
m

y
 first 

report, 
b

u
t m

ay
 be recap

itu
lated

 
as 

follow
s. 

E
x

p
erim

en
ts 

w
ere 

m
ad

e on 
dogs, th

e an
im

als b
ein

g
 narcotized b

y
 a 

h
y

p
o

d
erm

ic 
injection of u

reth
an

e at th
e 

rate 
o

f 2 
g

ram
m

es p
er k

ilo
g

ram
m

e 
of th

e 
w

eig
h

t o
f th

eir body. 
A

fter narcotization 
th

e an
im

al ··w
as laid 

o
n

 
its 

b
ack

 
an

d
 

th
e
 h

air 
W

as 
sh

av
ed

 
frorh 

S
carp

a's trian
g

le 
on 

b
o

th
 sides 

d
o

w
n

 
to

 o
n

e-th
ird

 of th
e 

th
ig

h
, an

d
 after th

e 
p

art so
 sh

av
ed

 
h

av
in

g
 

b
een

 
d

u
ly

 disinfected, 'a 
skin 

incision 
w

as 
effected 

on 
th

e 
vasa 

ftm
ora!is 

on 
o

n
e 

sid
e 

to
 

a 
len

g
th

 
v

ary
in

g
 

b
etw

een
 

ro
 an

d
 

1
2

 em
s. 

acco
rd

in
g

 to
 th

e size 
of th

e anim
al an

d
 junction o

f th
e vena fem

oralt's 
an

d
 

th
e 

vena 
sa

p
h

m
a

 
m

a
g

n
a

 
w

as 
laid 

bare. 
T

h
e 

sam
e 

o
p

eratio
n

 
w

as 
m

ad
e 

o
n

 th
e o

th
er sid

e also. 
T

h
en

, th
e vm

a
 sapltm

a m
a

g
n

a
 w

as 
b

o
u

n
d

 at a 
d

istan
ce of from

 
4 

to
 

5 em
s. 

from
 

th
e 

point at 
w

h
ich

 
it 

com
bines 

w
ith 

th
e 

7
'C

ita
 

fem
ora/is, 

an
d

 
all 

th
e 

b
ran

ch 
veins 

b
etw

een
 th

e p
art thus 

bound 
an

d
 

th
e 

central 
p

art 
w

ere 
sep

arately
 

b
o

u
n

d
 

at 
a 

p
o

in
t 

as 
far 

aw
ay

 
as 

possible from
 

th
e 

point of confluence. 
F

u
rth

er, 
a 

sm
all 

hole w
as 

m
ad

e vertically 
w

ith
 a 

p
o

in
ted

 
knife 

in 
th

e 
frontal 

w
all 

o
f th

e 
ZIC

!ta
 saphena 

m
a

~>;lta 
close to

 th
e p

o
in

t at 
w

hich it 
com

bines 
w

ith th
e ·vena fem

ora/is. 
A

 
th

in
 

strin
g

 
w

as 
passed 

u
n

d
er th

e 
vena fem

ora/is 
on th

e 
cen

tral side 
near th

e 
point of com

bination 
(confluence) 

of 
th

e 
'i'CIIa 

fem
ora/is 

an
d

 th
e 

'Z
'C

JW
 saphena m

ag1la. 

T
h

e o
u

ter w
all 

of th
e 

art. fem
oralz's 

w
as n

ex
t d

en
u

d
ed

 at S
carp

a's trian
g

le to
 th

e 
len

g
th

 
of ab

o
u

t 
2 

em
s .. 

A
ll 

th
e o

p
eratio

n
 in th

is 
co

nnection 
w

as
· m

ad
e acco

rd
in

g
 to

 L
erich

e's m
eth

o
d

. 

D
aijo 

K
o

b
ay

a;h
i. 

111\ fR) 



E
x

 peri m
en

tal 
P

eri art erial 
S

y
m

p
at h

ecto
m

y
. 

11!1n 

T
h

e above p
rep

arato
ry

 operation finished, 
I 

passed 
on 

to 
th

e 
operation of ex

tractin
g

 blood, th
e object o

f th
e latter 

<
Jperation 

being to m
easure 

th
e speed 

by causing 
all 

th
e 

blood 
flow

ing 
th

ro
u

g
h

 
th

e 
v
m

a
 fem

oral£s 
to

 
rlow

 
into 

a 

p
ecu

liar p
ip

ett specially m
ad

e for 
th

e 
purpose. 

N
o

w
, 

th
e p

ip
ett 

w
as 

in
serted

 into th
e sm

all 
hole previously m

ad
e 

1
0

 
th

e 
v
m

a
 

sapftena 
m

ag1ta, 
an

d
 

d
irectly

 
th

e 

obtuse 
en

d
 of th

e 
p

ip
ett passed 

th
ro

u
g

h
 th

e 
veir1 

valve an
d

 p
en

etrated
 th

e 
v
m

a
 ft?tzoralis 

an
d

 th
e 

blood 
b

eg
an

 to
 flow

 

into th
e pipett, 

th
e strin

g
 passed 

under th
e vena ftm

oralis, 
w

as 
tig

h
ten

ed
 

up 
in 

o
rd

er 
to

 
sto

p
 

th
e 

blood-flow
 

in 
th

e 

-:.~ena 
fem

oralzs, 
so 

th
at 

all 
th

e 
blood 

in 
th

e 
z•ena fem

oralis 
w

ould 
flow

 
into 

th
e pipett, 

w
hich bears g

rad
u

atio
n

s 
of 

_
I
-

c.c., 
and 

th
e blood-flow

 w
as depicted b

y
 m

eans 
of a 

k
im

o
g

rap
h

io
n

 
as it 

reached 
each

 -
1

-
c.c. 

until 
I 

c.c. 
w

as 
IO

 
JO

 

rea<
:hed, 

w
h

en
 

th
e 

strin
g

 
tig

h
ten

ed
 

up 
w

as 
relax

ed
 

an
d

 
th

e 
p

ip
ett 

w
as 

d
raw

n
 

out at th
e sam

e tim
e. 

A
n

d
 

this 

k
im

o
g

rap
h

io
n

 
b

ein
g

 also so co
n

stru
cted

 as 
to

 
record 

th
e 

p
assag

e 
of 

tim
e 

b
y

 
th

e 
second, 

this 
process 

is 
calcu

lated
 

d
irectly

 to
 sh

o
w

 
th

e 
actual 

q
u

an
tity

 
of blood flow

ing 
th

ro
u

g
h

 th
e 

1•ana fem
oralis 

p
er m

inute. 
In

 
m

ak
in

g
 

this 
ex

p
eri

m
en

t, 
care 

w
as tak

en
 so as 

to subject b
o

th
 sides to

 th
e sam

e treatm
en

t as 
n

early
 as possible, an

d
 to

 p
rev

en
t 

th
e 

fall 

o
f 

th
e 

tem
p

eratu
re 

of 
th

e 
body, 

an
d

 
allo

w
an

ce w
as also m

ad
e for 

th
e 

effect 
of th

e 
o

p
eratio

n
 o

n
 th

e blood-flow
, 

th
e 

o
p

eratio
n

 o
f ex

tractin
g

 blood b
ein

g
 th

u
s 

usually 
m

ad
e 

30 
m

inutes 
after th

e 
d

enudation. 

N
O

T
IC

E
: 

B
.H

.=
R

o
d

ily
 

h
eat o

f the d
o

g
 in 

the anus ( t)
 

o
r in 

th
e 

vagina ( ~
)
 

R
.T

. =
R

o
o

m
 

tem
perature. 

R
. 

=
T

h
e
 rig

h
t side. 

L
. 

=
T

h
e
 left sicle. 

J)ilf. 
=

D
iffe

ren
ce 

b
etw

een
 

th
e 

rig
h

t an
d

 
left 

sid
e. 

29/ X
II. 

E
X

P. X
V

I. 
5

9
 days a

fter the 
opem

tion. 

/.!rs. 

p
.m

. 
I 2 

N
o. 

19 
d

o
g

 
W

t. 
7.26 K

g
m

. 

(C
a. 

2 
em

s. 
denudat. 

o
n

 th
e 

rig
h

t side.) 

B
lood-flow

 p
er m

£n. 
c.c. 

M
ins. 

B
.H

. (R
.7

:) 
R

. 
L

. 
D

ilf. 

0
0

 
32°.5c (1

4
°) 

7·992. 
7·968

. 
0.024. 

(R
.+

) 

0
0

 
32".5c (14 °) 

7·858. 
7·931. 

o
.o

7
J. (L

.+
) 



2
2

/I 
1924-

E
X

P. X
V

II. 
8

6
 days a

fter the operation. 
9

/V
 

1924. 
E

X
P. X

IX
. 

I r8
 days after the operation. 

N
o. 

24 d
o

g
 

.!?W
t. 

8.2$ 
K

g
m

. 
N

o. 
14 d

o
g

 
t 

W
t. 

8
.o

o
 K

g
m

 . 

(ca. 7 em
s. 

d
en

u
d

at. 
o

n
 th

e 
rig

h
t side.) 

(ca. 
4 

em
s. 

d
en

u
d

at. 
o

n
 th

e 
rig

h
t side.) 

B
lood-flow

 p
er m

in. 
c.c. 

Blood-jltr£RJ p
er m

in. 
c.c. 

H
rs. 

M
ins. 

B
.H

. 
(R

.T
.) 

R
. 

L
. 

D
ijf. 

H
rs. 

M
ins, 

B
.!.l. 

(R
.T

.) 
!<. 

L
. 

JJi(f. 

:\.M
. 

P.M
. 

I
I
 

40 
31 °· 

(12°) 
I 1.272. 

11.250. 
o.o22. 

(R
. +

) 
5 

00 
30o. 

(12°·51 
2.262. 

2.18!. 
o.o8r. (R

.+
) 

P.~1. 
5 

30 
29o· 

(12o·5) 
2.285. 

2.04!. 
0.244. 

(R
.+

) 
0 

30 
30o.s 

(12o·S) 
8.687. 

9·048. 
0.361. 

(L
.+

) 
5 

45 
280·5(120.5) 

2.18!. 
2.oyo. 

o.o97. 
(R

. +
) 

30 
28° 

(1
2

°) 
6.75o. 

7.083. 
0.333. 

(L
.+

) 
6 

00 
28o·5(12o.s) 

2.448. 
2.400. 

o.o48. 
( R

. +
) 

r/V
 

E
X

P
.X

V
III. 

ro
8

 days a
fta

r the 
operation. 

9
/V

 
1924. 

E
X

P. X
X

. 
r8

2
 days after the 

operation. 
1924. 

N
o. 7 d

o
g

 
.!? W

t. 
8.80 K

g
m

. 
N

o
. 

25 
d

o
g

 
t 

W
t. 

6
.so

 K
g

m
. 

(ca. 
2 em

s. 
denudat. 

on 
th

e 
rig

h
t side.) 

(ca. 
4·5 

em
s. 

denudat. 
o

n
 th

e left side.) 
B

lood-flow
 p

er m
in. 

c.c. 
B

lood-jlm
v p

er m
in. 

c c. 
l.frs. 

1'¥Ii11s. 
B

.l.f. 
(R

.T
.) 

/(. 
L

. 
D

itf. 
f.frs. 

M
ins. 

B
.!.f. 

(R
.T

) 
R

. 
L

. 
D

iff 
A

.1vl. 

A
.M

. 
I
I
 

00 
36°. 

(12°.5) 
3-447· 

3·238. 
0.209. 

(R
.+

) 
12 

00 
............... 

4·965. 
s.xor. 

0. 136. 
(L

. +
) 

I
I
 

IS 
36°. 

(12°.5) 
3·698. 

4.000 . 
O

.JO
Z

. 
(L

.+
) 

P
.M

. 
00 

............... 
5·333· 

5·241. 
0.092. 

(R
.+

) 
I
I
 

30 
36°. 

(12°.5) 
3·428. 

3.867. 
0-439· 

(L
+

) 

O
n

 surveying-
th

e results 
of th

e aforem
entioned five 

ex
p

erim
en

ts (ex
p

erim
en

ts X
V

I-X
X

), 
it 

is 
found 

th
at 

w
h

ereas 

m
 

th
e 

case o
f E

x
p

erim
en

t X
V

 (41 
d

ay
s after th

e operation) previously rep
o

rted
, th

ere w
as a 

v
ery

 
slig

h
t 

increase 
o

f 

bloodflow
 co

m
p

ared
 to

 th
e opposite side, 

no difference 
in 

blood-flow
 

w
as noticed (betw

een 
th

e tw
o 

sides) 
in 

th
e 

case 

o
f E

x
p

erim
en

t 
X

V
I (59 d

ay
s after th

e operation) an
d

 th
at in 

th
e cases o

f E
x

p
erim

en
t X

V
II (8

6
 d

ay
s after th

e o
p

era

tion), 
E

x
p

erim
en

t X
V

Ill (108 d
ay

s after th
e 

operation), 
E

x
p

erim
en

t X
IX

 
(1

 I~ 
d

ay
s after th

e o
p

eratio
n

) 
an

d
 

E
x

p
eri

m
en

t 
X

X
 

(182 
d

ay
s after th

e o
p

eratio
n

) also the1·e 
w

as 
no 

difference b
etw

een
 th

e rig
h

t an
d

 th
e left side in respect of 

blood-flow
. D
aijo 

K
obayashi. 

1 11141) 



E
'<

perim
ental 

P
eriarterial 

~
y
m
p
a
t
h
e
c
t
n
r
n
y
.
 

1111<) 

T
h

e 
follm

\·ing 
ex

p
erim

en
ts 

w
ere 

th
en

 
tried

 
w

ith
 

a 
view

 
to

 
ascertain

in
g

 
w

h
at 

ch
an

g
e 

m
 

blood-flow
 

w
o

u
ld

 
b

e 

p
ro

d
u

ced
 b

y
 L

erich
e's o

p
eratio

n
 

effected 
o

n
 

b
o

th
 sides 

of one 
an

d
 

th
e sam

e 
anim

al 
b

u
t 

w
ith 

a 
difference in

 th
e len

g
th

 

o
f d

en
u

d
atio

n
 

in
v

o
lv

ed
: 

II/I 

(C
a. 

(C
a. 

. \.1\1. 
I
I
 

l'.M
. 

0 

]'.~!. 

4 

5 

1924. 

2 
em

s. E
X

P
.X

X
I. 

N
o

. 
20 d

o
g

 

d
en

u
d

at. 
o

n
 

Tlzrouglt 
O

JZI! day. 
t 

W
t. 

6
.4

0
 

K
g

m
. 

4 
em

s. 
d

en
u

d
at. 

o
n

 th
e 

left side 
at p.m

. 
3

0
 m

ins.) 
th

e rig
h

t side a
t p.m

. 50 m
ins.) 

B
lo

o
d

-flo
w

 
fe

r m
m

. 
c.c. 

B
.H

. 
(R

.T
.) 

R
. 

L
. 

D
ijf. 

B
efo

re 
.P

eriattrirrl -~1'JJtjJatluctomy . 

.j.O
 

36°.8,1 !
0

) 
3·698. 

3·512. 
0.186. (R

. 
) 

o
s 

J6
°.8

(u
0

) 
3.6oo. 

3·5oo. 
0.!00. (R

.+
) 

A
 fte·r 

P
e

n
"a

rf_
'ria

/ J_J'm
frltherlolll_1'. 

3
0

 
o

o
O

 
(12°) 

2.639· 
2.9or. 

0.262. 
(L

.+
) 

.)
,)

 

<X> 
,o

O
 

(12°) 
2.962. 

3.226. 
0.264. (L

.+
) 

.)
,)

 

3
0

 
Jzo

 
(I 2o) 

3
.(J

8
I. 

3.8oo. 
O

.IIy
. 

(L
.+

) 

r6
/V

I. 
1024. 

E
X

P. X
X

II. 
3

I
 days a

fter the 
operation. 

N
o

. 
28 

d
o

g
 

t 
W

t. 
7·25 

K
g

m
. 

(ca. 
7 

em
s. 

o
n

 th
e rig

h
t; 

ca. 
2 

em
s. 

o
n

 th
e 

left sid
e d

en
u

d
at.) 

Blood-jltrLC
J p

er m
m

. 
c.c. 

!:lrs. 
.l!ins. 

B
.!.!. 

(N
.T

.) 
if. 

L 
D

i!f. 

l'.M
. 

0 
30 

38°·5(25°·5) 
I 1

.3
2

0
. 

9·375· 
I.<J45· 

(R
.+

) 

0 
40 

,;so·5P
5o·5) 

!0.909. 
8.571. 

2.338. 
(R

.+
) 

0 
52 

38o·5125o·5) 
I 0-434· 

8.275· 
2.159· 

(R
.+

) 

10 
38°·5(25°·5) 

10.000. 
7·594· 

2-406. 
(R

. +
) 

O
n

 
ex

am
in

in
g

 tw
o

 foregoing 
cases (E

x
p

erim
en

ts 
X

X
I an

d
 

X
X

II), 
it 

w
ill 

be 
fuund 

th
at in th

e case o
f E

x
p

erim
en

t 

X
X

I 
th

e 
rate 

o
f blood-flow

 
before th

e 
o

p
eratio

n
 

w
as g

reater, 
th

o
u

g
h

 
v

ery
 slig

h
tly

, 
on 

th
e rig

h
t side th

an
 

o
n

 
th

e left, 

b
u

t it d
ecreased

 o
n

 b
o

th
 sides 

u
p

 to
 4

! h
o

u
rs 

after th
e 

o
p

eratio
n

 an
d

 
.then 

it 
b

eg
an

 
to

 
increase, 

th
e 

in
crease 

b
ein

g
 

g
reater 

o
n

 
th

e 
left 

sid
e 

th
an

 
o

n
 

th
e 

rig
h

t, 
th

e 
difference 

b
etw

een
 

b
o

th
 

sides 
b

ein
g

 
v

ery
 

sm
all 5 h

o
u

rs after th
e 

·operation. 
It is 

to
 b

e su
p

p
o

sed
, h

o
w

ev
er, th

a
t if m

y
 observation 

h
ad

 
b

een
 

co
n

tin
u

ed
 

lo
n

g
er, 

th
e 

blood-flow
 

o
n

 
th

e 

rig
h

t side 
\\·ould 

h
av

e b
een

 
found 

to
 in

crease 
to

 a 
g

reater ex
ten

t th
an

, an
d

 
u

ltim
ately

 to
 ex

ceed
, 

th
at 

o
n

 th
e 

left. 

B
u

t 
this supposition 

co
u

ld
 

n
o

t 
b

e verified, 
as 

m
y

 o
b

serv
atio

n
 w

as 
n

o
t k

ep
t u

p
 

lo
n

g
 en

o
u

g
h

. 



In 
ex

p
erim

e
n

t 
X

.\:11, 
den

u
d

atio
n 

11·a
s 

m
ad

e 
ab

o
u

t 
5 centim

e
tres 

lo
n

g
er 

o
n 

th
e 

rig
h

t 
side 

th
an

 
o

n
 

th
e 

left, 
th

e 

resu
lt b

ein
g

 th
a t 

th
e 

differen
ce 

in 
blood-flo

w
 

b
etw

een
 

th
e 

rig
h

t 
an

d
 

left 
side~ 

am
o

u
n

ted
 

to 
nearly

 
2 

ccs., 
as 

sh
o

w
n

 
111 

th
e acco

m
p

an
y

in
g

 
table. 

I 
be

lien
: 

th
at 

th
e 

p
ro

p
er co

nclu
sion 

tu
 

be 
d

raw
n

 
fro

m
 

this 
o

b
serva

tion 
is 

th
at 

in 
o

rd
er 

to
 

o
b

tain
 

g
reater effect 

b
y

 
L

e
rich

e's 
operatio

n 
(p

eriarterial 
sy

m
p

athecto
m

}·) 
d

en
u

d
a ti l">ll 

should 
b

e 
effected 

ov
er 

a 
g

reater 

len
g

th
 

a'i su
g

g
ested

 
b

y
 

L
eric

he. 
H

riutin
g 

a
nd 

th
e

ir 
su

p
p

o
rters. 

in 
w

hich 
case 

th
e 

e
ffect 

w
ill 

also 
b

e o
f lo

n
g

er d
u

ratio
n



an
 

im
pression 

w
h

ich
 

is 
all 

th
e 

m
o

re stre
ng

th
en

ed
 

w
h

e
n 

th
e 

result 
o

f this 
ex

p
e

rim
e

nt 
i:-; 

co
m

pa
red

 
w

ith
 

th
e 

resu
lt 

of 

E
x

p
erim

en
t 

X
IV

 
in 

w
hich 

L
e

rich
e's 

o
pe

rat io
n 

\\·as 
m

ad
e 

on 
o

n
e sid

e 
o

n
ly

 an
d 

th
e 

conditio
n 

w
as 

ex
am

in
ed

 
24 

d
ay

s 

after 
th

e 
o

pe
ra tio

n
. 

M
icroscopic 

E
xam

ination. 

R
e~
p
ec

ting 
E

x
p

er im
ents 

o
the

r 
th

an
 

E
x

[Je
rim

cnts 
.Y

l
'![[ a

lld X
X

I. 

E
xp

erim
en

t X
V

I. 
T

!te 
rigltt (side 

op
rm

tcd
 on). 

T
h

e 
fibres 

uf th
e la

m
in

a 
d

a
stic11 

illterna 
m

ostl y 
prese

nted 
th

e 
usual 

w
ave- like 

a
p

p
eara

nce
, b

u
t th

e
\· 

h
ad 

th
e sh

ap
e 

of straig
h

t 
lines 

in 
a 

few
 

p
ar ts . 

T
h

e
 

m
edia 

w
as 

clo
se, 

w
ith

 
a 

litt le 
lace

rati o
n 

of 
m

usc
ular 

fibres 
in 

a 
sm

al l 
p

art 
facin

g 
th

e 
ad1'e1ttitia

. 
L

a
m

in
a 

elastica 
extcrn

a
 ex

isted
 

all 
ro

u
n

d
 

th
e 

m
edia 

b
u

t th
ey

 
w

ere 
of 1·a

ryin
g 

thickn
ess. 

N
n 

ch
an

g
e 

w
as , h

o
w

ev
er, n

o
ticeable 

in 
th

e th
in

 p
art facing th

e m
edia. 

T
h

e co
nnective-tissu

e-lay
er of th

e ad7Jentitia 

o
f va

ri o
us 

g
rad

es 
of p

ig
m

en
ta

tion 
enclosed 

th
e 

w
hole 

c ircum
feren

ce 
of th

e !a
m

iu
a 

elastica 
e
ztern

a
. 

T
lte !eft (oppo:,itt sid

e) . 

T
h

e
 

fibres 
of th

e 
la

m
in

a 
e!astt'ca 

in
t. 

p
resen

ted 
th

e 
usual 

11·ave-lik
e 

sha
pe 

like 
th

e 
o

p
erated

 side. 
T

h
e 

m
ed

ia 
w

as. 

clo
se a

nd 
n

o
th

ing 
unusual 

w
as 

n
o

ticeab
le. 

T
h

e
 co

nn
ect i, ·e-tissue-lay

c
r 

,,·as 
w

ell 
pig

m
en

ted
 

a
nd 

1!1 
p

arts 
thi ck

e
r 

th
an

 
th

a t 
o

n
 

th
e 

o
p

e
ra ted 

side. 

I I<
 I 

\Ill~) 



i ~
0
)
 

E
xp

erim
en

t X
V

II. 
T

he 
n:';-ltt (sz"de 

oJc'rated on). 

T
h

e 
vein 

cav
ity

 w
as alm

o
st 

ro
u

n
d

 
in 

sh
ap

e an
d

 em
p

t;· 
inside. 

T
h

e la
m

in
a

 
elastica int. 

w
ere 

m
o

stly
 

w
av

e-lik
e 

in 

sh
ap

e, 
b

u
t m

o
re 

o
r 

less 
straig

h
t in 

places. 
T

h
e 

m
ed

ia 
w

as 
g

en
erally

 clo
se 

an
d

 
in 

a 
sm

all 
p

art o
f it th

e m
o

st ex
tern

al 

lay
er 

w
as ex

fo
liated

, 
w

hich 
p

art 
w

as 
th

in
n

er th
an

 
th

e 
rest. 

Its 
m

uscle-fibres an
d

 
th

o
se 

o
f 

la711i11a 
elast. 

ext. 
ex

istin
g

 

an>Lm
cl 

it 
w

ere 
found 

to
 

be 
d

iso
rd

ered
 

in 
direction. 

T
h

e 
la711illa 

clast. 
ext. 

ex
isted

 
all 

aro
u

n
d

 
th

e 
m

ed
ia. 

w
ith

 
th

e 

ex
cep

tiu
n

 
o

f th
e ex

fo
liated

 p
art, to

 
w

h
ich

 
reference 

has 
ju

st 
b

een
 

m
ad

e. 
b

u
t 

it 
w

as 
so

m
ew

h
at 

u
n

ev
en

 
m

 
th

ick
n

ess. 

F
u

rth
er, 

on 
its 

o
u

ter 
layer. 

th
ere 

w
as 

a 
g

reater 
increase 

in 
cap

illary
 

bloodvessels 
th

an
 

on 
th

e 
o

th
er side, 

an
d

 
its 

p
erip

h
ery

 
w

as 
rich 

in 
juvenile co

n
n

ectiv
e tissue 

c
e
lk

 
It 

w
as 

o
ccasio

n
ally

 satu
rated

 
w

ith 
ro

u
n

d
 cells. 

T
h

e 
o

th
er side : 

(O
m

itted
). 

E
xp

erim
en

t X
IX

. 
R

ig
h

t (o
p

a
a

tcd
) 

side. 

T
h

e
 lallti11a 

clast. 
c.rt. 

g
en

erally
 p

resen
ted

 
a 

w
ave-like 

ap
p

earan
ce 

p
ecu

liar to
 

th
em

, 
b

u
t 

in 
p

laces 
th

ey
 

w
ere 

arc

lik
e in

 sh
ap

e. 
T

h
ere 

w
ere 

also p
laces 

w
h

ere 
ep

ith
eliu

m
 

w
as 

lacking. 
T

h
e 

m
ed

ia 
w

as 
so

m
ew

h
at 

co
arse in

 q
u

ality
 an

d
 

also
 

th
in

n
er 

th
an

 
on 

th
e o

th
er side. 

T
h

e lam
i!la 

d
a

st. 
ext. 

W
<

ls
 

to
rn

 
in 

p
laces 

an
d

 v
aried

 
in 

th
ick

n
ess. 

R
u

t it ex
isted

 

alm
C

>st 
:1.1! 

ro
u

n
d

 
th

e 
m

edia. o
f w

h
ich

 
th

e 
p

art co
rresp

o
n

d
in

g
 to

 th
e 

to
rn

 
o

r 
th

in
 

p
art 

o
f 

th
e 

la
m

in
a

 
clast. 

ext. 
w

as

g
en

erally
 th

in
n

er th
;m

 
th

e 
rest. 

L
eft (n

o
n

-o
p

erated
) side-: 

O
m

itted
 

because 
o

f th
ere 

b
ein

g
 

no 
n

o
tew

u
rth

y
 

c
h

a
n

g
e
: 

E
xp

erim
en

t X
X

. 
R

ig
lzt (operated) 

side. 

T
h

e 
vein 

cav
ity

 
w

as alm
o

st elliptical 
in 

sh
ap

e, 
w

h
ile 

b
lo

o
d

-co
rp

u
scles ex

isted
 inside 

in 
th

e 
sh

ap
e 

of lum
ps. 

T
h

e
 la

m
illa

 
elast. 

ext. 
g

en
erally

 p
resen

ted
 

a 
w

av
e-lik

e 
ap

p
earan

ce 
th

at is 
p

ecu
liar to

 
th

em
, 

b
u

t in 
o

n
e 

p
art 

th
ey

 

w
ere 

co
n

sid
erab

ly
 disfigured an

d
 

rath
er arc-lik

e 
th

an
 

o
th

erw
ise, 

th
e 

m
edi;t 

co
rresp

o
n

d
in

g
 to

 
th

is 
latter p

art b
ein

g
 ab

o
u

t 

h
alf as 

th
in

 
as 

th
e 

m
ed

ia for 
th

e 
o

th
er p

art. 

T
h

e
 la

m
in

a
 

clast. 
ext. 

o
n

. this 
sid

e _w
as,, on 

th
e 

w
h

o
le, 

th
in

n
er 

th
an

 
th

at 
o

n
 

th
e 

o
th

er 
side 

an
d

 
it 

w
as 

also
 

o
f 



v
aried

 th
ick

n
ess. 

O
f its 

p
art n

ear 
th

e ex
tern

al side
, th

e 
tissues 

w
ere 

in 
places disordered 

in 
direction 

an
d

 
p

en
etrated

 

in
to

 th
e o

u
ter lay

er, th
a
t is, 

th
e connective-tissue 

layer. 
T

h
e 

lay
er 

o
n

 
this 

side 
w

as 
g

en
erally

 
rich

er 
in 

cells 
an

d
 

m
o

re 
deficient 

in 
blood vessels th

an
 

on th
e o

th
er 

side, 
w

hile 
th

e 
connective-tissue 

fibres 
ran

 
in 

th
e 

sh
ap

e 
of rin

g
s. 

alm
o

st 
p

arallel 
to

 each
 

o
th

er. 

A
n

d
 

th
e 

original a
d

u
m

titia
 

p
resen

ted
, a

t first 
sig

h
t, th

e ap
p

earan
ce 

of a 
co

nnective-tissue 
lay

er, b
u

t it co
n

sid
erab

ly
 

differed 
from

 
th

e sam
e 

()n 
th

e opposite side. 

In 
o

th
er ·w

ords, 
th

e 
elastic 

fibres 
o

r fibres 
of n

o
n

stra
ited 

m
uscle 

w
ere 

n
o

t distin
ctly

 
noticeable. 

In
 sh

o
rt, 

it 
is 

ev
ident th

at th
is lay

er w
as a 

new
 co

nnective-tissu
e 

la
y

e
r 

th
at 

h
ad

 
g

row
n 

in
to

 
ex

isten
ce 

after 
th

e 

o
p

eratio
n. 

L
eft 

(non-operated
) side. 

(o
m

itted
 because 

o
f th

ere 
b

ein
g

 
no 

rem
ark

ab
le ch

an
g

e.) 

E
xperim

ent X
X

II. 
R

ig
h

t side· . 
(7 cen

tim
eters d

en
u

d
atio

n
.) 

T
h

e vem
 

cav
ity 

w
as 

ro
u

n
d

 in 
sh

ape 
w

ith
 a 

few
 

blood-corpuscles stick
in

g
 to

 
th

e inside 
th

ereof. 
T

h
e la111ina 

rlast. 

iut. 
w

ere alm
ost o

f th
e sh

ap
e 

of straig
h

t 
lines. 

T
h

e
re 

w
as 

h
ard

ly
 an

y
th

in
g

 ab
n

o
rm

al 
ab

o
u

t 
th

e 
m

edia. 
T

h
e 

la
m

in
a

 

clast. 
ext. 

form
in

g 
its 

o
u

ter 
lay

er w
as sp

arsely
 scattered

 
on 

th
e side facing 

th
e 

m
ed

ia 
an

d
 

it 
w

as 
g
e
n
e
r
a

l!~ -
o

f 
v

aried
 

an
d

 
u

n
ev

en
 

thickness. 
In 

places, 
it 

w
as 

dislocated 
frbm

 
its 

p
ro

p
er 

position, . an
d

 
m

an
y

 
(of 

its 
fibres) ex

isted
 

in 

disn
rd

ered
 

directions 
in 

its 
o

uter lay
er 

o
f th

e 
m

edia
, th

at is, 
th

e connective-tissue 
lay

e
r, 

in 
w

h
ich

 
considerab

le 
ch

an
g

e 

w
as 

no
ticed on this side 

w
h

en
 

co
n

trasted
 

w
ith

 th
e 

o
th

er side. 
T

h
u

s, th
e 

cap
illary

 
b

lo
o

d
-vessels 

w
ere 

e
x

p
an

d
ed

 
a
n

d
 

co
n

g
ested

, 
an

d
 

aro
u

n
d

 
th

em
 

w
ere 

con
g

reg
ated

 
juvenile 

connective tissue 
cells 

an
d

 
a 

sm
all 

n
u

m
b

er o
f ro

u
n

d
 

cells. 

T
h

ere 
w

as 
bleedin

g 
in 

places, an
d

 so
m

e red
 

blood-corpuscles 
w

ere alread
y

 collapsed an
d

 tu
rn

ed
 in

to 
h

ae
m

oglobin 
a
n

d
 

ab
so

rb
ed

 
b

y
 th

e 
p

h
ag

o
cy

tes an
d

 
th

e cells 
of th

e en
d

o
th

eliu
m

 
o

f th
e 

bloodvessels. 
T

h
e 

oth
er 

p
art 

of 
th

e 
lay

er 
w

as 

observed
 

to
 

be 
co

m
p

arativ
ely 

rich
 

in 
connective-tissue 

cells, 
an

d
 

th
e 

lay
er 

w
as 

fairly 
thick. 

(In
 

referenc<!! 
see 

D
ra,,·in

g
 

1.) 

1 ]
~
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1::-;:perim
eliL

ll 
P

e
riJ

rtc
ri:d

 
Sym

p.l.thcct01ny. 

T
h

e 
o

th
er sid

e: 
(O

m
itted

.) 

E
xtra E

xperim
ent. 

(O
p

era
ted

) 
side . 

.?2_)rd d
a

r. 

T
h

e 
elastic 

fibres 
in 

th
e 

ad
v

en
titia o

n 
this side 

w
ere 

co
n

sid
erab

ly
 

few
er 

th
an

 
o

n 
th

e 
o

th
er 

side, 
an

d
 

sp
arsely

 

e
x

isted
 

n
ear tl1c 

m
edia. 

O
n

 
th

e 
o

th
er h

an
d

, th
e connective-tissue-ia;:e

r 
o

n
 

this 
side, 

of w
h

ich
 th

e 
fibres 

ru
n

 
in circles 

an
d

 
in 

parallel, 
is 

co
n

sid
erab

ly
 

th
ick

er 
th

an
 

th
at 

o
n

 th
e 

o
th

er side. 
M

urever, 
th

e 
lay

er o
n

 
this 

sid
e 

is 
sp

arse, 
w

hile 

th
at 

o
n

 
th

e 
o

th
er is 

close. 
T

h
e 

infiltratio
n 

o
f ro

u
n

d
 cells an

d
 

th
e 

congestio
n 

of th
e 

blood-vessels 
co

u
ld

 
n

o
 

lo
n

g
er 

b
e· 

n
o

ticed. 
(In

 
referen

ce see 
D

raw
in

g
 

2.) 

T
h

e 
o

th
er sid

e: 
O

f this 
a 

d
raw

in
g 

onl)· is 
given 

(see 
D

raw
in

g-
3.) 

P
.S

.-M
r. B

. G
. 

E
g

o
ro

s 
of M

osco\\ 
(1924) 

recen
tly

 published 
th

e 
v

iew
 th

at 
co

n
seq

u
en

t 
o

n
 

J .erich
e's 

o
p

eratio
n

 
th

e 

m
u

sc
le 

tissue 
of th

e 
m

edia 
va

nishes 
an

d
 

g
ives 

p
lace 

to
 

co
nnectiv

e 
tissue

. 
w

ith 
th

e 
resu

lt th
at th

e 
blood-vessels b

eco
m

e 

connecti\·e 
tissue 

vessels. 
H

ut this 
statem

en
t is 

n
o

t 
b

"rn
e 

o
u

t b
y

 th
e 

resu
lt of m

y 
e
x
p
e
r
i
m
e
nt.~. 

It 
w

ill 
b

e 
seen

 
from

 

th
e foreg•,ing 

m
icroscopic 

specim
ens 

th
at 

•m
 

th
e 

lapse 
of a 

certain
 tim

e 
after 

d
en

u
d

atio
n

. 
v

ery
 

slig
h

t 
in

flam
m

atio
n

 
is 

p
ro

d
u

ced
 aro

u
n

d 
th

e vein 
w

h
ich

 
is 

th
en

 
co

n
v

erted
 

into 
co

nnectiv
e

-tissue, 
an

d
 

th
at 

n
o 

in
crease 

is 
n

o
ticed

 
in 

th
e 

elastic

fibres 
in 

th
e 

d
en

u
d

ed
 

ad
v

en
titia 

(see 
D

raw
in

g
 

r.) 
M

o
rcv

er, w
h

en
 

v
ery

 
m
~
m
y
 

d
ay

s 
hav

e 
elap

sed
 

(after 
th

e 
o

p
eratio

n
), 

th
e. inflam

m
atio

n 
vanishes 

a
lt• •g

eth
e

r 
an

d
 

th
e 

p
art in

vo
lved 

g
ets surrou

nded 
entire!~· 

w
ith

 
connective-tissues 

ru
n

n
in

g
 

in 

p
ara

llel 
in 

a 
circu

lar form
 

rou
nd 

th
e 

vein 
(see 

D
raw

in
g

 
2 

ex
tra.) 

T
hree 

C
linical 

C
ases. 

A
ll 

th
e

se 
ca:;es 

w
ere 

d
iag

n
o

sed
 

b
y

 
P

ro
f. 

lJr. 
H

iro
m

u 
Ito

 as ,t;-a
llJ!,n

li"n
rr 

spo11tanca. 
I 

w
ill 

h
ere co

n
ten

t m
y

self w
ith

 

statin
g

 
o

n
ly

 th
e 

m
ain

 sy
m

p
tn

m
s 

of th
e 

p
atien

ts 
an

d
 

th
e 

n
atu

re 
of th

e 
o

p
eratio

n
 an

d
 

th
e 

p
ro

g
ress after th

e o
p

eratio
n

. 

C
ase N

o. 
1. 

R
. 

h1011e. 
M

ale. 
A

g
e
d

 j/1 yea
rs. 

A
j,,lto

. 
A

d
m

itted
 to 

lto
sp

ita
/ 011 

F
ehrllatJ' 

Ist, 
I9

2
4

. 

P
re

viuu
s 

illn
ess:· 

J.'uho 
ing

u
in

a
/is 

a
t 

1 7· 
;\Ied

iu
m

 
d

rin
k

er 
a
n

d
 sm

oker. 
T

h
e 

p
atien

t 
su

ffered
 

from
 

M
yelitis 

tl01·sa
lis 



w
ith

 Scoliosis dorsalis 
d

extra
. 

H
isto

ry
 

of p
resen

t Illn
ess: 

. ; i:· · 

In
 

F
eb

ru
ary

, 
1918, ap

p
aren

tly
 w

ith
o

u
t an

y
 p

ro
x

im
ate cause, h

e felt 
a 

violent p
am

 
o

n
 th

e in
step

 
of 

his 
left 

foot, 

w
hich p

ain
 

rad
iated

 to
 th

e to
es an

d
 m

ad
e it im

possible for 
him

 to
 sleep. 

In
 consequence, h

e h
ad

 to
 h

av
e th

e b
ig

 toe 

am
p

u
tated

 
in 

A
p

ril. b
u

t th
e 

pain 
o

n
ly

 in
creased

 in d
eg

ree an
d

 
red

 
sw

ellin
g

 
w

as 
p

ro
d

u
ced

 
an

d
 

ex
ten

d
ed

 
up 

to
 

th
e 

k
n

ee. 
H

e 
h

ad
 

R
in

g
er's 

solution 
h

y
p

o
d

erm
ically

 
injected 

ab
o

u
t 

I 20 
tim

es 
b

u
t 

th
ese 

injections 
p

ro
d

u
ced

 
n

o
 

effect 

w
h

atev
er ex

cep
t th

at an
 u

lcer 
w

as 
left 

behind. 
A

b
o

u
t 

M
ay

 
in 

th
e 

follow
ing 

y
ear, 

th
e 

pain 
an

d
 

u
lcer 

g
rad

u
ally

 

v
an

ish
ed

 
an

d
 th

e 
m

an
 

w
as ab

le to
 resu

m
e 

w
ork. 

A
b

o
u

t O
cto

b
er 

192 I, 
how

ever, 
h

e 
b

eg
an

 
to

 
feel 

d
raw

in
g

 
p

ain
 

in 

th
e 

~alf of his 
left leg

 w
h

en
 

w
alk

in
g

-a condition in 
w

hich 
h

e 
co

n
tin

u
ed

 for 
a 

lo
n

g
 tim

e. 
A

b
o

u
t th

e b
eg

in
n

in
g

 o
f 1923 

jt b
ecam

e im
possible for 

h
im

 even 
to

 
lim

p an
d

 
h

e b
eg

an
 to

 
have 

sen
so

ry
 disturbance in 

his 
left 

leg. 
A

b
o

u
t 

Ju
n

e 
o

f 

th
e sam

e 
y

ear, 
ulcers 

w
ere p

ro
d

u
ced

 o
n

 th
e seco

n
d

 an
d

 fifth 
to

es an
d

 
g

rad
u

ally
 sp

read
 

until 
th

e to
es affected 

h
ad

 
to

 

b
e am

p
u

tated
 

in 
July. 

E
xa

m
in

a
tio

n
 o

f L
ocal C

onditim
z. 

In
 th

e left leg, arte,ria fem
oralis ( +

 ), arteria poplitea ( +
 ), arte1'ia dorsalis pedis (

-
). 

A
 

rem
ark

ab
le 

ch
an

g
e 

w
as noticeable 

from
 

th
e an

k
le-jo

in
t d

o
w

n
w

ard
s, 

th
at is, 

th
e 

Ist, 
2

n
d

 
an

d
 

5
th

 
to

es 
w

ere 
g

o
n

e, 

an
d

 in 
th

eir 
place 

w
as seen

 d
ried

-u
p

 skin like 
th

at of a 
m

u
m

m
y

. 

Irreg
u

larly
 

ro
u

n
d

 
ulcers 

w
ere seen

 
in 

th
e 

region o
f th

e m
etatarso-phalangeal 

jo
in

t 
of th

e 
bi?; 

toe, an
d

 
just 

111 
th

e 

m
id

d
le o

f th
e 

ulcers th
ere w

as seen
 th

e extm
so

r hallucis longus 
ten

d
o

n
. 

T
h

ese 
ulcers 

w
ere filled 

w
ith

 an
aem

ic g
ran

u
latio

n
 an

d
 

a 
sm

all 
q

u
an

tity
 

of 
foetid 

secretion. 
T

h
ey

 
,,·ere 

a 
little 

livid 
in 

co
lo

u
r all 

round an
d

 a 
dilation o

f veins 
w

as noticed in 
th

e 
u

p
p

er p
art thereof, 

In
 th

e 
u

p
p

er p
art of 

th
e 

sid
e 

o
f th

e 4
th

 to
e an

d
 

in 
th

e reg
io

n
 of 

th
e 

p
ro

x
im

al 
p

h
alan

x
 o

f th
e 

5
th

 toe, th
e surface o

f 
sm

all 
rectan

g
u

lar 
g

ran
u

latio
n

 

w
as o

b
serv

ed
, 

it b
ein

g
 p

arallel to
 th

e m
ajo

r ax
is o

f th
e toes, an

d
 

its m
arg

in
 being· 

p
artly

 u
n

d
erm

in
ed

 
an

d
 

sh
o

w
in

g
 a 

sm
all 

q
u

an
tity

 of secretion. 
M

oszkow
icz's test . w

as 
tak

en
 

w
ith

 
th

e 
follow

ing 
resu

lt: 
L

eft, 
107 

sec; 
rig

h
t 

I I 
sec .. 

T
h

e dim
ensions of th

e ulcers before th
e 

operation 
w

ere: 
T

h
e 

b
ig

g
er one, ab

o
u

t 
8.5 

em
s. 

in 
circum

ference, 
an

d
 

th
e 

D
aijo

 
K

o
b

ay
ash

i. 
1 ill\11) 



E
x

p
e1

im
en

tal 
l'eriartcri :t l 

c; )'llll':\thect o
m

y
. 

I]<
 i~ 

i 5H~I) 

sm
aller 

o
n

e, 
2.7 x 6.5 

em
s.. 

W
assem

an
n

's 
reactio

n
 

w
as 

negative. 
O

peration
. 

O
n

 
th

e 
1

3
th

 
F

eb
ru

ary
, 

after 
lu

m
b

ar 

an
aesth

esia 
h

av
in

g
 b

een
 

ad
m

in
istered

, 
th

e 
arteria fem

ora!is 
o

n
 

th
e 

left side 
w

as 
d

en
u

d
ated

 
to

 
th

e 
len

g
th

 
of 

ab
o

u
t 

7 

em
s. 

B
efore th

e 
d

en
u

d
atio

n
 

th
e 

artery
 w

as slig
h

tly
 p

u
lsatin

g
 an

d
 

its 
d

iam
eter m

easu
red

 ab
o

u
t 

3 
m

m
s .. 

B
u

t so
o

n
 after th

e o
p

eratio
n

 
its 

d
iam

eter 
in

creased
 

to
. 5 

m
m

s. 
an

d
 

th
e 

p
u

lsatio
n

 
o

f 
th

e 
arterial 

b
ran

ch
es 

also
 

b
ecam

e 
rem

ark
ab

ly
 active. 

P
rogress a

fter the 
O

peration. 
O

n
 

th
e 

3
rd

 d
ay

 from
 

th
e 

d
ay

 
of th

e 
o

p
eratio

n
 

th
e 

arteria pop!itea, 
tibialis posterior 

an
d

 
dorsalis pedis sh

o
w

ed
 n

o
 

pulsation. 
O

n
 

th
e 4

th
 d

ay
 th

e 
circum

ference 
of th

e 
b

ig
g

er ulcer m
easu

red
 

6.5 em
s. 

O
n

 th
e 

7
th

 
d

ay
, 

n
o

 proliferation 
o

f epithelium
 

w
as 

noticed 
an

y
w

h
ere. 

O
n

 th
e 

ro
th

 d
ay

 th
e b

ig
g

er u
lcer m

easu
red

 

6. I 
em

s. 
an

d
 

6.2 em
s. 

on 
th

e 
12th .d

ay
 an

d
 

6
.4 em

s. 
o

n
 

th
e 

1
5

th
 

d
ay

, 
b

u
t 

th
ere 

w
as 

n
o

 
proliferation 

of 
epithelium

 

an
y

w
h

ere. 

T
h

e
 sam

e 
u

lcer m
easu

red
 
o
.~ em

s. 
o

n
 

th
e 

1
9

th
 d

ay, 
an

d
 

also
 

o
n

 th
e 

2
3

rd
 

d
ay

, 
6.0 em

s. 
o

n
 

th
e 

3
1

st 
d

ay
, 

an
d

 

6
.2

 em
s. 

o
n

 th
e 4

3
rd

 d
ay

. 
N

o
 

new
 

skin 
w

as 
form

ed 
in 

an
y

 
p

art o
f th

e 
ulcer 

an
d

 
o

n
 

th
e 

4
8

th
 

d
ay

 
in

ten
se 

g
lu

teal 

p
ain

 
w

as ex
p

erien
ced

. 
In

 sh
o

rt, 
no 

ten
d

en
cy

 
to

 
cu

re 
w

as 
o

b
serv

ab
le 

an
y

w
h

ere. 
A

n
d

 
o

w
in

g
 

to
 

an
o

th
er 

co
m

p
lain

t 

(m
yelitis 

dorsalis) 
fr o

m
 

w
h

ich
 th

e 
p

atien
t 

w
as suffering at th

e sam
e tim

e, 
I 

w
as 

u
n

ab
le to

 d
eterm

in
e w

h
at 

w
as ex

actly
 

th
e 

p
ain

 th
a
t w

as caused 
b

y
 th

e ulcer. 

C
ase N

o. 2. 
E

. 
Ki~~tu

ra
. 

M
ate. 

A
g

ed
 3

0
 years. 

A
),Zito. 

A
.dm

ittcd 
to 

lw
spira! on 

M
arch 

I Ith
, 

I9
2

4
. 

P
revious I!bzess: 

N
o

th
in

g
 

w
o

rth
y

 of special 
m

en
tio

n
. 

H
isto

ry
 o

f p
resen

t Illn
ess: 

In
 

N
o

v
em

b
er, 

1923, 
th

e 
p

atien
t tg

o
t 

o
n

 
th

e 
tip

 
o

f 
th

e 
b

ig
 

to
e 

of 
his ' left 

foot 
a 

ch
ilb

lain
 

w
h

ich
 so

o
n

 
d

ev
elo

p
ed

 to
 an

 u
lcer a

n
d

 th
e 

p
art u

n
d

ern
eath

 th
e 

nail 
b

ecam
e 

w
hitish 

w
ith 

m
o

istu
re, 

b
u

t 
th

ere 

w
as 

n
eith

er p
ain

 
n

o
r oedem

a. 

T
h

e 
u

lcer g
rad

u
ally

 
g

rew
 b

ig
g

er in 
size 

an
d

 
d

isch
arg

ed
 a 

sm
all 

q
u

an
tity

 of p
u

s m
ix

ed
 w

ith
 blood. 

A
b

o
u

t a 
m

o
n

th
 

later, sp
o

n
tan

eo
u

s p
ain

 
w

as ex
p

erien
ced

 
o

n
 

th
e sp

o
t of th

e 
ulcer an

d
 

d
esp

ite all 
so

rts 
o

f 
m

ed
ical 



treatm
en

t received to
 co

m
b

at th
e trouble, 

th
e sy

m
p

to
m

s g
rew

 from
 

bad 
to 

w
orse as tim

e w
en

t on, th
e chief com

plaint 

of th
e p

atien
t being 

th
e pain w

hich he ex
p

erien
ced

 
an

d
 w

hich 
w

as so intense 
th

at it prevented h
im

 from
 

sleeping 
at 

n
ig

h
t. 

E
xam

ination o
f L

ocal C
onditions. 

L
eft big to

e (as view
ed 

from
 

th
e inside). 

S
ize 

of u
lcer: 

6.5 em
s. 

in 
circum

ference. 

A
naem

ic 
granulation. 

G
ood granulation. 

N
ail w

ith partial defect. 

O
n

 pressing th
e 

point m
ark

ed
 "

X
"
, th

ere w
ould arise 

a 
violent 

pain 
w

hich 
tran

sm
itted

 
itself 

u
p

 
to

 
th

e 
k

n
ee, 

w
hile fetid th

in
 pus oozed o

u
t of it. 

T
h

e dorsum
 of th

e foot 
d

o
w

n
 to

 th
e to

es w
ere slig

h
tly

 cyanotic. 

P
atellar an

d
 achillis jerk

s w
ere stro

n
g

. 
T

h
e pulsation of th

e 
arteria 

poplitea, 
tibialis 

posterior 
an

d
 

dorsalis 
pedis 

w
as im

perceptible o
n

 th
e 

left side, 
w

hile 
on 

th
e 

rig
h

t 
side 

th
e 

arteria fem
ora/is 

an
d

 
poplitea 

alo
n

e 
pulsated. 

T
h

e 

hyperaem
ia (M

oszkow
icz's) test rep

eated
 th

ree tim
es before 

th
e 

operation show
ed th

e 
follow

ing resu
lt: 

L
eft side . 

R
ig

h
t side 

M
arch 

I]th
 

M
arch 

I5
th

 
.M

arclz 
I8

th
 

I m
in. 

4
6

 sees. 

21 sees. 

I m
in. 

40 sees. 

21 sees. 

I m
in. 

4
0

 sees. 

21 sees. 

O
n

 
M

arch
 

17th, 
th

e 
size 

o
f 

th
e 

ulcer 
m

easured 
6.5 em

s. 
as 

before. 
W

asserm
an

n
's 

test 
sh

o
w

ed
 

n
o

 
reaction. 

O
peration. 

O
n

 
M

arch
 

19th, th
e operation 

w
as 

effected 
on 

th
e 

p
atien

t 
under 

lum
bar 

anesthesia 
in 

accordance 
w

ith 

L
erich

e's m
ethod, th

e arteria fem
ora/is 

b
ein

g
 d

en
u

d
ed

 to
 th

e len
g

th
 of about 

7·5 em
s.. 

In th
e course 

of 
th

e 
d

en
u

d
a

tion th
e pulsation of th

e 
arteria ftm

oralis 
w

as 
observed 

to
 g

et stronger. 

P
rogress 

after 
the 

operation: 
O

n
 

th
e 

m
orning 

of th
e 

follow
ing d

ay
 (M

arch
 

2oth), 
th

e arteria poplitea pulsated, 

an
d

 
th

e dorsum
 of th

e foot 
w

as reddish an
d

 w
arm

, but spontaneous 
pain 

w
as 

occasionally 
ex

p
erien

ced
 

in 
th

e 
sam

e 

D
aijo

 
K

o
b

ay
ash

i. 



E
x

p
erim

en
tal 

P
eri :n

terial 
S

y
m

p
alh

ectc•m
y

. 

m
an

n
er as before. 

O
n

 
th

e 
y

d
 

d
ay

 
th

e 
pain 

abated, 
th

e patient 
having 

slept 
so

u
n

d
ly

 
d

u
rin

g
 

th
e 

previous 
n

ig
h

t 
for 

th
e first 

tim
e since he had 

co
n

tracted
 th

e disease. 
T

h
e 

ulcer 
w

as alm
o

st d
ry

 
an

d
 

its 
w

idth 
m

easu
red

 
5.6 em

s. 
O

n
 

th
e 6

th
 d

ay
. th

e local 
pain 

w
as further ab

ated
 an

d
 th

ere 
w

as 
a 

slig
ht 

sensation 
o

f 
itching

, 
th

e 
w

idth 
of 

th
e 

ulcer 

sta
n

d
in

g
 at 

5·7 em
s. 

O
n

 th
e 7

th
 d

ay
, th

e 
pain 

o
n

 
th

e spot 
sh

o
w

ed
 

a 
slig

h
t 

increase 
an

d
 

th
ere 

w
as 

a 
perceptible 

pulpitation of th
e a1'teria poplitea· 

T
h

ere 
w

as a 
further 

increase 
in 

th
e 

patn 
on 

the 
g

th
 day. 

O
n

 th
e 

I I th
 d

ay
 th

ere 
w

as 
a 

slig
h

t ab
atem

en
t in 

th
e spontaneous 

pain 
an

d
 pain 

produced 
b

y
 

pressure, 
b

u
t 

th
e 

colo
ur o

f th
e 

d
o

rsum
 of th

e 
fo

ot 
w

as still 
cyan

otic, 
th

o
u

g
h

 in 
a 

lesser d
eg

ree 
th

an
 before. 

A
s for 

th
e size 

of th
e ulcer, 

it 
m

easured 
5.8 em

s.. 
T

h
e p

atien
t 

left 
hospital 

on 
th

e 
sam

e 
d

ay
. 

W
h

en
 

h
e 

w
as 

ex
am

in
ed

 on 
th

e 
2

8
th

 day, 
he 

rem
ark

ed
 th

at h
e 

w
as 

now
 able 

to 
w

alk 
w

ith 
ease, 

but th
e 

ulcer 
h

ad
 

n
o

t 
g

o
t 

m
u

ch
 

sm
aller. 

T
h

e 
arteria 

poplitea 
pulsated 

th
o

u
g

h
 

to
 

a 
sm

aller 
ex

ten
t 

th
an

 
th

at 
o

n 
th

e 
rig

h
t 

side. 
T

h
e 

result of 

M
oszkow

iez 's 
test 

w
as 

7 5 sees. 
O

n
 th

e 
3

4
th

. d
ay

 
th

e 
patient 

felt 
th

e 
sam

e 
as 

befo
re. 

but 
th

e 
ulcer 

h
ad

 
b

eco
m

e 

sm
aller, an

d
 th

e spontaneous pain 
on 

th
e 

o
u

ter side 
of th

e 
big toe 

vanished
. 

T
h

e a
rteria pop

litea 
pulsated an

d
 

th
ere 

w
as 

a 
slight secretion

. 
\ i\Then 

seen on th
e 41st 

d
ay

, 
ab

o
u

t 
tw

o
-th

ird
s 

of 

th
e 

ulcer 
(m

o
stly

 
th

e 
p

art 
of 

th
e 

g
o

o
d

 
g

ran
u

latio
n

) 
w

as 
covered 

w
ith 

epithelium
, 

b
u

t 
th

e 
ulcer still p

en
etrated

 

u
n

d
ern

eath
 th

e nail. 
M

oszkow
icz's 

test: 
78 

sees. 
O

n
 

th
e 

6
5

th
 

d
ay

 th
e a

rteria poplitea 
still 

pulsated 
b

u
t 

th
e 

ulcer 

h
ad

 
becom

e sm
aller an

d
 

produced 
no 

secretion, 
b

u
t 

pain 
w

as 
still 

felt 
w

h
en

 
p

ressed
. 

O
n

 
th

e 
I 3

6
th

 
d

ay
, 

th
e 

p
atien

t 

said 
th

at since 
one w

eek
 before h

e 
h

ad
 occasionally ex

p
erienced 

tin
g

lin
g

 pain 
in 

th
e 

region 
from

 
th

e 
tip

 
of 

th
e 

b
ig

 

to
e 

to
 

th
e 

knee 
after 

w
alking 

a 
distance 

of 
ab

o
u

t -roo 
m

etres. 
O

bjectively, 
th

e 
ulcer 

w
as 

alm
o

st 
covered 

w
ith

 

cuticula, b
u

t pressure still 
produ

ced
 pain, 

th
o

u
g

h
 

in 
an 

ex
trem

ely
 

slig
h

t 
d

eg
ree. 

M
oszkow

icz's 
test: 

IO
S 

sees.. 
O

n
 

th
e 

157th 
d

ay
 

th
e 

ulcer 
w

as 
fo

und 
covered 

en
tirely

 
w

ith
 cuticula an

d
 

1
1

0
 pain 

w
as felt 

o
n

 
w

h
atev

er sp
o

t · 1t 
m

ig
h

t 

b
e pressed. 



T
h

e p
atien

t w
as 

n .. w
 

ab
le 

to 
w

alk
 a 

di
~tance 

of 5 m
iles <Jr 

so 
w

ith
o

u
t difficult:·. 

M
oszkow

icz's test: 
8

o
secs. 

(th
e 

rig
h

t side, 
23

. sees.) 
B

u
t 

th
e 

pulsation of th
e arteria 

j>
oplitea, 

li/Jialis poster ior an
d

 
dorsalix 

t
,·dis 

w
as im

perceptible. 

C
ase N

o. 3. 
T

 
F

lljita, 
J{a!L'. 

A
g

L'd J.:f· 
A

!ibe. 
A

d
m

iticd
 to 

lw
spita/ 

O
il 

J:!l~J ' stlt, 
I9

2
-f. 

P
re11ious 

ll!n
tss 

N
oth

in
g

 
w

o
rth

y
 o

f special 
m

en
tio

n
 

ffistoJ)' 
o

f !'rem
t! lt!l!ess: 

In
 

Jan
u

ary
. 

1914, 
th

e 
m

an 
cx

p
ericn

ceJ 
a 

sensation 
of 

itch
in

g
 

on 
th

e 
5

th
 

toe 
o

f 
h

is 

rig
h

t 
foot 

an
d

 
soon 

after 
an

 
ulcer 

w
as 

form
ed 

w
ithllut 

an
y

 
prelim

in
ary

 sym
pt()m

s 
w

h
atev

er, an
d

 
violent 

p
am

 
w

as 

caused 
w

h
en

 pressure 
w

as 
p

u
t on 

th
e 

toe, 
w

hich. 
m

o
reo

v
er, g

ettin
g

 m
um

m
ified, 

h
ad

 
to

 
be am

p
u

tated
. 

F
rom

 
th

at 
tim

e 
o

nw
a

rds 
he 

increasingly felt 
as 

if 
he 

could 
not 

p
u

t 
f"r ce 

in 
the 

sole 
of 

th
e 

f<)O
t 
w
h
~
n
 

w
alk

in
g

 

th
o

u
g

h 
h

e felt 
sem

ew
h

at b
etter after a 

rest . 
H

e also so
m

etim
es 

felt 
a 

chi ll 
at 

th
e 

tip
 of th

e 
foot. 

W
h

en
 

h
e 

w
as 

3
0

 

y
ears o

ld, 
h

e ex
p

erien
ced

 a 
sensation 

of itch
in

g
 an

d
 also sp

o
n

ta
neous 

pain 
u

n
d

ern
eath

 
th

e 
nail 

of th
e 

b
ig

 
toe 

of 
th

e 

left 
leg

, 
w

hich 
toe 

g
rad

u
ally

 sw
elled 

into an
 

ulcer . 
n

u
t 

he 
w

as 
cured 

of th
e 

ulcer 
in 

th
e 

course 
of 

ab
o

u
t 

6
o

 
d

ay
s 

after th
e 

falling 
off t>f tw

o
 

pieces of bone as 
a 

re!'lil t 
of surgical 

treatm
ent. 

In 
D

ecem
b

er, 
19:23, 

h
o

w
ev

er, th
e 

sam
e 

sy
m

p
to

m
 

ap
p

eared
 

again. 
b

u
t un 

th
e 

big to
e 

of th
e. rig

h
t 

fo
ot 

this 
tim

e, 

th
e 

form
ation 

of ari 
ulcer being follow

ed 
b

y
 th

e 
m

um
m

ification of th
e p

art affec~ecl. 
T

h
e m

ain
 co

m
p

lain
ts of th

e p
atien

t 

w
ere 

th
e foe tid 

ulcer an
d

 th
e 

violent 
pain 

\\'hie h 
acco

m
p

an
ied

 it. 

E
xm

n
in

ation of l-ocal 
C

im
ditio

n
: 

T
h

e 
ri g

h
t foot 

w
as 

p
h

leg
m

o
n

o
us ly 

sw
elled, 

this 
b

ein
g

 p
articu

larly
 th

e case w
ith

 

th
e 

dorsum
. 

T
h

e 
5

th
 toe 

w
as 

m
issing, 

w
hile 

th
e 

big 
toe 

w
as 

in 
;.t 

black an
d

 
m

um
m

ified state an
d

 
felt 

cold, 
it 

b
ein

g
 

p
artly

 
u

lcerated
 an

d
 secretin

g
 fetid 

pus. 
W

asserm
an

n
's 

bloud 
test 

prnduced 
no 

reaction. 

O
pen1!ion: 

O
n

 
M

ay
 

9
th

. 
after 

lum
bar 

anaesthesia 
ha\·ing 

b
een

 
adm

i nistered, 
th

e 
rig

h
t 

arteria 
jelllora!is 

w
as. 

clenudated tn
 th

e 
len

g
th

 o
f ab

o
u

t 
8 em

s.. 
In

 th
e course 

of th
e 

denudati on 
th

e 
arte~y 

co
n

tracted
 

to
 

ab
o

u
t 

tw
o

-th
ird

s 

o
f its 

form
er 

diam
eter . 

w
hich 

w
as 

ab
o

u
t 

5 m
m

s. 

A
rteria

l j>
lllsation of botlt 

!o·w
er 

rxtre111ities. 
l(rf'a

a
rm

ia
-tt'st ( :11oszkow

ic.;·'s) 



F
\pC

1im
ent:1i 

]',_,n,uteri~ll 
S

ym
p:1thectom

y. 

D
rforc 

tlte 
r>j>,·ratio:z. 

{
L

eft side 
. 

:\fay
 

)th
 

R
ig

h
t sid

e
. 

* * 

!ill<
) 

D
ors. 

P
,·dis. 

+
 

82 sees. 

2
2

0
 sees. 

O
n

 
:\fay

 
G

th, 
th

e 
p

ain
 in 

th
e 

foot 
11·as 

so
 in

ten
se 

th
at th

e 
p

atien
t 

w
as 

u
n

ab
le 

to
 

sleep
 

all 
th

e 
n

ig
h

t. 

A
ft, r 

t!te 
operation : 

O
n

 
th

e 
2

n
d

 
d

ay
 

from
 

th
e o

p
eratio

n
, 

th
e sp

o
n

tan
eo

u
s pain 

ab
ated

, 
so

 
th

a
t 

th
e 

p
atien

t 
w

as 

ab
le 

to
 

sleep
 

so
u

n
d

ly
 for 

th
e 

first 
tim

e since 
h

e 
h

ad
 fallen 

ill. 
(B

efo
re 

th
e 

o
p

eratio
n

 
h

e 
h

ad
 

alw
ay

s 
b

een
 

aw
akened

b
y

 sh
arp

 
p

ain
 from

 
tim

e 
to

 
tim

e.) 
T

h
e 

p
u

lsatio
n

 
o

f th
e arteria popliica 

w
as 

p
ercep

tib
le. 

O
n

 
th

e 
3

rd
 

d
ay

 
also

, 
th

e 

sam
e 

w
as 

p
ercep

tib
le. 

O
n

 
th

e 4
th

 
d

ay
 th

ere 
w

as 
an

 
ab

atem
en

t in 
th

e 
sp

o
n

tan
eo

u
s 

pain, 
w

h
ile 

o
n

 
th

e 
5

th
 

d
ay

 
th

e
 

p
h

leg
m

o
n

o
u

s sw
ellin

g
 

of th
e {not 

lessened, 
th

o
u

g
h

 sp
o

n
tan

eo
u

s 
p

ain
 

w
as 

o
ccasio

n
ally

 
expe1·ienced'. 

A
rteria

l pulsatio11 
o

f /Jo!li 
lo

w
o

· extrem
ities a

fter t!tc 
oferatiO

Jz. 

{
L

eft side 
. 

. 
X

th 
d

a ,. 
· 

R
ig

h
t side 

. 

A
. ft'm

vralis. 

* * 
T

h
e
 

dem
arL

·ation 
lines 

o
f th

e 
b

ig
 to

e 
b

ecam
e 

d
istin

ctly
 

noticeable. 

r rth
 

{
L

eft sick 
d

ay
 

R
ig

h
t 

side 
* * 

P
oplitea. 

7/'bi,rlis 
P~~stcr/11r. 

D
orsalis 

fedis 

+
 

+
 

+
 

+
 

+
 

+
 

+
 

O
n

 
th

is 
d

ay
 

th
e sp

o
n

tan
eo

u
s p

ain
 fu

rth
er 

ab
ated

, 
w

h
ile 

o
n

 
th

e 
r 3

th
 

d
ay

 
th

e 
red

n
ess 

an
d

 
u

lcer 
en

larg
ed

 
a 

little. 

{ L
eft sid

e 
• 

1
4

th
 d

ay
 

lZ
ight sid

e 
. 

* 
+

 

* 
+

 
+

 
+

 
T

h
e
 

resu
lt o

f h
y

p
eraem

ia 
test 

tak
en

 
th

is 
d

ay
 

w
as: 

L
eft side, 

1 m
in. 

3
0

 sees. 
an

d
 

rig
h

t side, 
I 

m
in. 28 sees.. 

O
n

 

th
e 

o
th

 
d

ay
 

th
e 

n
ecro

tic 
big 

to
e 

w
en

t 
off. 

O
n

 
th

e 
I o

th
 

d
ay

 
th

e 
pu! ... atio

n
 

o
f th

e 
arteria fem

o
ra

/is o
f th

e o
p

erated
 sid

e 



b
ecam

e fainter 
an

d
 

th
at of th

e arteria poptitea 
b

arely
 

perceptible, 
w

h
ereas 

th
e 

pulsation 
o

f th
e 

tibialis 
posterior 

an
d

 

dorsalis pedis 
w

as 
im

perceptible, as 
tab

u
lated

 
below

 : 

!
L

eft side . 
r8th 

d
ay

 
R

is·ht 
side 

* +
 

+
 

llarely 

+
 

O
n

 th
e 

19th 
d

ay
 th

ere 
w

as 
a 

slight ab
atem

en
t m

 th
e sp

o
n

tan
eo

u
s pam

. 
O

n
 

th
e 

2
0

th
 

d
ay

, 
th

e 
pulsation 

o
f 

th
e 

arteria fem
o

m
lis 

on th
e 

rig
h

t side 
w

as 
perceptible as 

before, 
b

u
t th

at of th
e arteria 

poplitea 
an

d
 

tibialis 
posterior 

w
as 

faint. 
w

hile 
th

at of th
e dorsalis 

pedis 
w

as im
perceptible. 

T
h

e result 
o

f 
h

y
p

eraem
ia 

test 
t~ken 

this 
d

ay
 

w
as: 

R
ig

h
t 

side. 
1 m

in
. 

30 sees. 

O
n

 
th

e 
23rd 

d
ay

, 
th

e sp
o

n
tan

eo
u

s pain 
increased a 

littie, 
as 

also did 
th

e 
p

h
leg

m
o

n
o

u
s 

sw
ellin

g. 
especially 

o
n

 th
e 

d
o

rsu
m

 
o

f th
e 

foot. 
A

s for 
th

e state 
of arterial 

pulsation, 
it 

w
as 

perceptible 
in 

th
e case 

of th
e 

arteria 
fem

om
lz:>

 
o

n
ly

 

an
d

 
n

o
t 

perceptible 
in 

th
e case of all 

th
e 

rest. 

O
n

 
th

e 
2

8
th

 day. 
th

e 
2nd to

e b
ecam

e alm
o

st necrotic an
d

 a 
fresh 

ulcer w
as form

ed 
on 

the inside of th
e th

ird
 toe. 

O
n

 
th

e 
2

9
th

 
d

ay
, 

h
y

p
eraem

ia te.st 
sh

o
w

ed
 

2 rriins. 
1 sees. 

on 
th

e 
rig

h
t side. 

O
n

 th
e 

32nd 
d

ay
 

th
e 

2nd to
e fell 

off, 
a 

g
reat d

eal 
of secretion 

being· 
noticed. 

O
n

 th
e 

3
4

th
 d

ay
 th

e pulsation 
of th

e arteria fem
ora/is 

b
ecam

e 
ex

trem
ely

 
faint 

an
d

 
th

e 
3

rd
 toe 

11·as 
alm

o
st gangraenous. 

O
n

 
th

e 
4

9
th

 d
ay

 th
e pulsation 

of th
e arteria p

o
p

litw
 w

as b
arely

 p
ercep

tib
le. 

h
y

p
e

raem
ia 

test sho\\·ing-
2 

m
ins. 

25 
-;ecs .. 

T
h

e 
necrotic 

bt •nc 
at th

e 
root 

of th
e 

big toe an
d

 
th

e 
3rd 

to
e 

d
ro

p
p

ed
 

this 
day. 

A
ttack

s 
of 

sp
o

n
tan

eo
u

s 
pain 

d
ecreased

 
an

d
 

th
e p

atien
t 

wa<> 
able 

to
 sleep. 

O
n

 
th

e 
53rd 

d
ay

. th
e pulsaticn 

of th
e arteria fem

o
m

!is o
n

ly
 w

as p
ercep



tible 
\\'hile 

th
at of th

e a
rteria ('oplitea 

and 
th

e 
rest w

as en
tirely

 
im

perceptible. 
H

y
p

eraem
ia 

test 
sh

o
w

ed
 

3 
m

ins. 
75 

sees.. 
T

h
ere 

w
as a 

~mall 
q

u
an

tity
 of secretion. 

O
n

 
th

e 7 3
rd

 d
ay

 
the 

condition of arterial 
pulsation 

w
as 

th
e sam

e as 
before, 

w
hile 

h
y

p
eraem

ia test sh
o

w
ed

 3 m
m

s. 

1
1
~
 1 



E
x

p
erim

ent al 
P

er iar lcrial 
S

y
m

p
at h

ecto
m

y
. 

i \ ~
1

1 
1 fR

O
) 

.2 5 sees.. 
O

n
 

th
e 9

1
st d

a
r, 

th
e 

local sy
m

p
to

m
s ap

p
eared

 ag
g

rav
ated

 rath
er th

an
 o

th
erw

ise, 
T

h
e redness of th

e d
o

rsu
m

 

w
as 

intensified, 
th

e 
4

th
 toe 

b
ecam

e necrotic, 
th

e slig
h

test 
touch 

producin
g 

m
o

st 
violen

t 
pain, 

an
d

 th
e

· inside o
f th

is to
e 

sh
o11 ed

 
~ 

ten
d

o
n

s 
w

hich 
h

ad
 also

 b
eco

m
e necrotic. 

In 
th

e internal 
u

p
p

er p
art of 

th
e 

b
ig

 
ulcer 

th
ere 

w
as 

co
m

p
ara

tiv
ely

 
g

o
o

d
 

g
ran

u
latio

n
, 

b
u

t th
e 

lo
w

er p
art o

n
 its sides 

w
as 

full 
o

f 
an<

tem
ic 

~
ra

nulati
o
n 

an
d

 
p

ro
d

u
ced

 
a 

q
u

an
tity

 
of 

foetid 
secretion. 

B
u

t 
th

e 
\ciolent 

sp
o

n
tan

eo
u

s 
p

ain
-th

e 
p

atien
t's 

m
ain 

co
m

p
lain

t-h
ad 

co
n

sid
erab

ly
 ab

ated
 s ince 

th
e 

op
erati o

n. 
It ex

isted
 

cm
ly 

to
 a 

v
ery

 slig
h

t ex
ten

t an
d

 th
e p

atien
t 

w
as 

th
erefo

re 
no11· ab

le 
tr> 

sleep so
u

n
d

ly
. 

In 
sum

m
in

g· 
up 

th
e 

ex
p

erien
ce 

g
ain

ed
 

in 
th

e 
th

ree 
foregoing 

cases, I 
w

an
t to

 discuss th
eir clinical value from

 
th

ree 

fo
reg

o
in

g
 

cases, 
I 

W
CJ.nt 

to
 discuss 

th
eir clinical 

value 
from

 
th

ree 
points 

o
f 

view
, 

n
am

ely
, 

(r) 
pain, 

(2
) 

h
y

p
eraem

ia 

(M
oszkow

icz's) test a
nd 

(3
) 

ulcera
tion

, a
lw

ay
s 

co
m

p
arin

g
 

th
e 

condition 
before 

an
d

 
after th

e 
o

p
eratio

n
. 

In
 

th
e 

flrst 
case, 

th
e 

effect 
of th

e 
o

p
eratio

n
 

laste ri 
o

n
ly

 9 
d

ay
s 

-.;<> 
far 

as 
th

e 
ulcers 

w
ere 

co
n

cern
ed

, 
th

e 
co

n
d

itio
n

 

bein
;; 

fo
und 

,,·orse 
rath

er th
an

 
b

etter 
..j.:? 

d
ays 

after 
th

e 
P

pera tio
n

. 
In 

th
e 

seco
n

d
 

case, 
th

e 
arteria 

j>
oplitca 

;d
read

y 

p
u

lsated
 

on 
th

e 
m

n
rnin

g 
follow

ing 
'th

e 
o

p
eratio

n
 

an
d

 
th

ere 
w

as 
also 

an
 

ab
atem

en
t 

in 
sp

o
n

tan
eo

u
s 

pain. 
T

h
o

u
g

h
 

pulsation 
w

as 
perceived 

ev
en

 
at th

e en
d

 
of 6

4
 d

ay
s after th

e 
o

p
eratio

n
, 

it 
11·as 

m
u

ch
 

ab
ated

 
in 

stren
g

th
, 

bein
g 

so
m

e

\V
hat 

w
eak

er. th
an

 
w

h
at 

11·as 
noticed 

on th
e 

3
4

th
 d

ay
 from

 
th

e 
o

p
eratio

n
. 

O
n

 
th

e 
1

5
7

th
 

d
ay

 
no 

pul satio
n

 
o

f 
th

e 

artcri<
l 

fo
p

litm
 

w
as 

percei ,-eel, . alth
o

u
g

h
 

h
y

p
eraem

ia test sh
o

w
ed 

th
at 

th
e sp

eed
 

w
as 

as 
m

u
ch 

as 
2

0
 sees. 

g
reater 

th
an

 

it h
ad

 
been 

before 
th

e 
operation. 

A
s 

fo
r 

th
e 

ulcer, 
it w

as distinctly cu
red

. 
In

 
th

e 
th

ird
 

case, 
th

e 
patien

t 
w

as ab
le to

 

sleep
 

w
ell alread

y
 o

n 
th

e 
v

err 
n

ig
h

t 
fo

llo
w

in
g 

th
e 

o
p

eratio
n

; 
th

e 
arteria 

poplz'tea 
p

u
lsated

, 
w

hile 
a 

d
ecrease 

in 
th

e
 

p
h

leg
m

o
n

o
u

s sw
elling· 

w
as o

bserved 
on 

th
e 

sth
 

d
ay

. 
O

n
 

th
e 

I I th 
d

ay
, 

th
e 

pulsatio
n 

of 
th

e 
arteria poplitca, 

tibialis 

pos!c'rior 
an

d
 

dersalis p
ofi,· 

w
as 

p
ercep

tib
le 

an
d

 
a 

fu
rth

er 
d

ecrease 
in 

th
e 

p
ain

 
w

as 
o

b
served

. 
O

n
 

th
e 

r Rt~ 
d

ay
, 

h
o

w
ev

er, 
th

t.: 
J.->U!sati o

n 
o

f th
e 

a
rteria 

fem
oralis 

an
d

 
arteria 

fl"plitea 
on 

th
e 

o
p

erated
 

sid
e 

w
as 

w
eak

en
ed

, 
w

hile 
th

e 

ti!,ia
lis p

o
sterior 

an
d

 
dorsalis p

ed
is ceased

 
to

 p
u

lsate. 

H
y

p
e

raem
ia 

te
st 

sh• lw
ed 

th
at 

after 
th

e
 

o
p

eratio
n

 
th

e
re

 
w

as 
at 

first 
a
n

 
m

crease 
in

 
th

e
 

sp
eed

, 
w

hich, 
h

o
w

ev
er, 



g
rad

u
ally

 slo
w

ed
 d

o
w

n
 

until 
on ti1e 

73rd d
ay

 
it w

as 
3 

m
m

s. 
4

0
 sees .. 

th
at is, 

ab
o

u
t th

e sam
e 

as before th
e operation. 

It w
ill 

be 
g

ath
ered

 
from

 
th

ese 
ex

am
p

les th
at L

erich
e's 

operation 
begins to

 tak
e 

effect from
 

5 to
 6 hours after th

e 

operation, 
th

e g
reatest effect being reach

ed
 

one 
w

eek
 o

r so thereafter, 
from

 
w

hich 
tim

e 
o

n
w

ard
s 

its 
effect 

g
rad

u
ally

 

w
eakens. 

In
 th

e second 
instance above quoted, 

despite th
at th

e state 
of arterial pulsation an

d
 th

e 
result of h

y
p

eraem
ia 

test 

g
rew

 
w

orse, 
th

e 
ulcer 

w
as 

cured. 
I 

think 
th

at 
this 

latter 
result 

is 
to

 
be 

ascribed 
to

 
th

e 
effect 

o
f 

th
e

· o
p

eratio
n

 

(h
y

p
eraem

ia), th
o

u
g

h
 sm

all, 
rest, 

an
d

 th
e 

disinfectant treatm
en

t 
of th

e ulcer. 

W
h

at is 
th

en
 th

e 
real 

effect o
f periarterial sy

m
p

ath
ecto

m
y

 in 
th

e 
light of m

y
 ex

p
erim

en
ts 

an
d

 
th

e 
clinical 

cases 

w
hich 

h
av

e co
m

e 
u

n
d

er m
y

 
o
b
s
e
~
v
a
t
i
o
n
?
 

A
s 

for 
th

e result o
f m

y
 

ex
p

erim
en

ts o
n

 anim
als, 

th
ere 

w
as 

a 
decrease in 

blood-flow
 

(an
aem

ia) 
for 

a 
sh

o
rt 

w
hile 

1
0

 
th

e p
art 

u
n

d
er th

e 
control 

of th
e d

en
u

d
ed

 artery
, 

but from
 

4 
hours 

3
0

 
m

inutes 
o

r 
6 

hours 
2

0
 

m
inutes 

after 
th

e 

o
p

eratio
n

 o
n

w
ard

s th
ere 

w
as, 

m
 

all cases, 
an

 increase in 
blood-flow

 (h
y

p
eraem

ia) as 
alread

y
 

p
o

in
ted

 
o

u
t 

in 
th

e 
co

n


cluding 
p

art of m
y

 first 
report. 

B
u

t th
e h

y
p

eraem
ia 

in 
question 

w
as 

observed o
n

ly
 for a sh

o
rt tim

e after th
e o

p
eratio

n
, 

it b
ein

g
 h

ard
ly

 perceptible 41 
d

ay
s after th

e 
operation, 

w
hile 

59 
d

ay
s 

after th
e 

operation n
o

th
in

g
 ab

n
o

rm
al 

w
as n

o
ted

 

m
 

blood-flow
. 

In
 

E
x

p
erim

en
t X

X
II, 

in 
w

hich denudation 
w

as 
effected o

n
 one 

side 
5 em

s. 
lo

n
g

er 
th

an
 on th

e o
th

er side, a p
retty

 

g
reat h

y
p

eraem
ia w

as observed even 
after 

th
e 

lapse 
o

f 
2 r 

d
ay

s after 
th

e 
operation, 

b
u

t 
it 

is 
quite 

certain
 

th
at 

this 

effect (o
f th

e denudation) 
w

ould 
have disappeared 

in th
e course 

of a 
longer tim

e-a conclusion 
w

hich 
is 

confirm
ed 

b
y

 

th
e 

result 
o

f m
icroscopic 

observation as 
n

arrated
 

above . 

. 'Y
iy 

clinical investigations also sh
o

w
 th

at th
e effect o

f L
erich

e's 
operation is 

at 
its 

h
eig

h
t ab

o
u

t o
n

e w
eek after th

e 

o
p

eratio
n

, subsequent to
 

w
hich 

th
e 

condition g
rad

u
ally

 g
ro

w
s 

w
orse. 

It is 
believed th

at 
th

e 
cicatrisation 

d
u

e 
to 

th
e 

o
p

eratio
n

 is 
one 

of th
e m

an
y

 contributory causes for 
b

rin
g

in
g

 ab
o

u
t 

the 
u

n
to

w
ard

 
ten

d
en

cy
 

w
hich 

w
as 

noted 
to

 
recu

r 

1 laijo 
K

obay::tshi. 
11~111 

1 1-8 1 ) 



E
,
p
erime11t~l 

l'eri :uteri.l! 
S
y
m
p
~
l
 hectom

y. 
1 H:l 11) 

m
 

th
e ex

p
erim

en
ts an

d
 

clinical 
cases 

un
der 

survey. 

B
u

t w
h

at is 
th

e 
cause 

of th
e h

y
p

eraem
ia 

th
at 

is 
tem

p
o

rarily
 

noticed after th
e 

o
p

eratio
n

? 

T
ak

in
g

 
as 

a 
basis 

th
e 

conclusion 
reach

ed
 

as 
a 

result 
of 

th
e 

investigations 
b

y
 

P
o

tts, 
K

ram
er, 

etc. 
(th

at 
th

e 

sy
m

p
ath

etic 
n

erv
e fibres 

reach
 th

e 
w

all 
of 

th
e 

o
p

erated
 

artery
 

at 
intervals), 

in 
ex

p
lain

in
g

 
th

e 
ex

p
an

sio
n

, 
alth

o
u

g
h

 

tem
p

o
rary

. 
o

f th
e 

vessels 
u

n
d

er th
e co

n
tro

l of th
at p

art 
of th

e artery
 

in 
w

hich 
L

erich
e's 

o
p

eratio
n

 
h

as 
b

een
 

effected 

(in 
m

y
 ow

n 
ex

p
erim

en
ts th

e 
p

art affected 
o

n
ly

 w
as 

noticed to
 

ex
p

an
d

), 
I 

am
 

of 
th

e 
sam

e 
opinion 

as 
L

an
g

ley
 

w
h

o
 

say
s: 

"
T

h
e
 effect 

m
ust, 

I 
think, 

be 
d

u
e to

 so
m

e 
o

th
er cause 

th
an

 section 
of n

erv
e 

fibres 
ru

n
n

in
g

 
to

 p
erip

h
ery

 
in 

th
e 

arterial 
sh

eath
." 

O
n

 
th

e o
th

er h
an

d
, 

L
erich

e 
an

d
 

B
ru

n
in

g
 rem

ark
 

th
at b

y
 

this 
o

p
eratio

n
 

th
e 

co
u

rse 
o

f 
transm

ission 

o
f stim

u
latin

g
 

reA
ection 

is 
cu

t 
off, 

\\'hil e 
L

an
g

ley
 

supposes 
th

at 
"p

o
ssib

ly
 

it 
(th

e 
effect) 

m
ay

 
be 

d
u

e 
to

 
sectio

n
 

of 

affe
ren

t 
fibres , o

r to
 th

e co
n

tracted
 p

art of th
e artery

 b
ein

g
 

n
ear th

e p
o

in
t o

f p
eriarterial sectio

n
." 

In
 sh

o
rt, 

th
ere 

is 

n
o

 definitely 
estab

lish
ed

 
th

eo
ry

 o
n

 this point. 
M

o
rev

er, 
I 

reg
ret I 

am
 n

o
t in 

a 
position 

to
 

ex
p

lain
 

w
h

y
 

sp
o

n
tan

eo
u

s 

p
ain

 
is 

felt 
less 

after th
e 

o
p

eratio
n

 
th

an
 before, 

in m
y

 clinical 
cases, 

ev
en

 
w

h
en

 
th

e 
o

th
er 

sy
m

p
to

m
s 

assu
m

e 
ad

v
erse 

ten
d

en
cies. 

C
on

clu
sion

s. 

r. 
T

h
e 

increase 
in 

blood-flow
 in 

th
e h

in
d

 
lim

b after L
erich

e's 
o

p
eratio

n
 

is 
n

o
t 

p
erm

an
en

t. 

4 
h

o
u

rs 
3

0
 m

inutes 
to

 
6 

h
o

u
rs 

2
0

 m
in

u
tes after p

eriarterial 
sy

m
p

ath
ecto

m
y

, an
 in

crease in blood-flow
 w

as observed 

to
 begin, 

an
d

 th
e rate o

f increase 
g

rad
u

ally
 in

creasin
g

 fr<;>m
 

th
at tim

e o
n

, a 
rem

ark
ab

le h
y

p
eraem

ia w
as noticed d

u
rin

g
 

th
e 

in
terv

al from
 

16 
h

o
u

rs to
 

4 
d

ay
s after th

e o
p

eratio
n

, 
b

u
t a 

ten
d

en
cy

 to
 an

aem
ia 

w
as alread

y
 o

b
serv

ed
 8 d

ay
s after 

th
e o

p
eratio

n
 an

d
 th

e d
ecrease 

in 
blood-flow

 
g

rad
u

ally
 g

o
in

g
 on, 

th
e ex

ten
t o

f in
crem

en
t 

in 
blood-flow

 
(H

y
p

eraem
ia) 

w
as ex

trem
ely

 sm
all 41 

d
ay

s after th
e 

o
p

eratio
n

 (as alread
y

 
stated

 
in 

m
y

 
first 

rep
o

rt). 
T

h
e 

o
rig

in
al 

condition 
w

as 

resto
red

 
59 

d
a

ys after 
th

e 
o

p
eratio

n
 

an
d

 
no diffet·encc 

in 
resp

ect 
of blood-flow

 
w

as noticed 
b

etw
een

 
th

e 
o

p
erated

 
an

d
 



th
e o

th
er side 86 days, 

ro8 
days, 

I I 8 
d

ay
s an

d
 

182 
d

ay
s after th

e operation. 
(see 

E
x

p
erim

en
ts 

X
V

I, X
V

II, 
X

V
III, 

X
IX

 an
d

 
X

X
.) 

2
. 

B
u

t in 
case th

e artery
 is 

o
p

erated
 on to

 a 
g

reater 
len

g
th

, th
e increase in blood-flow

 is of m
u

ch
 lo

n
g

er d
u

ratio
n

 

th
an

 
w

h
en

 th
e o

p
eratio

n
 is 

of a 
sh

o
rter len

g
th

. 
In 

reg
ard

 to
 th

e difference 
o

f blood-flow
 b

etw
een

 
th

e 
rig

h
t 

an
d

 
left 

sides, 
E

X
P

. 
X

X
H

 
an

d
 

E
X

P
. 

1
0

 (in 
m

y
 first 

rep
o

rt) am
o

u
n

ted
 alm

o
st eq

u
ally

 to
 n

early
 

2 
ccs., 

b
u

t in 
th

e form
er 

case 

d
en

u
d

atio
n

 w
as m

ad
e ab

o
u

t 
5 em

s. 
lo

n
g

er o
n

 th
e opposite side an

d
 w

as ex
am

in
ed

 
2

I 
d

ay
s after th

e operation, 
b

u
t in 

th
e latter, ab

o
u

t 
2 

em
s. 

w
as done an

d
 ex

am
in

ed
 o

n
ly

 
3 d

ay
s after th

e operation. 

3· 
A

cco
rd

in
g

 to
 th

e 
result 

of 
histological 

investigation, 
after 

th
e 

d
en

u
d

atio
n

 
of 

th
e 

artery
 

th
e 

lam
ina elastica 

e:cterna 
(on th

e o
p

erated
 side) becom

es in so
m

e 
cases 

th
in

n
er 

th
an

 
th

at 
on 

th
e 

o
th

er 
side, 

b
u

t 
th

e 
lam

i1za 
elastica 

interna p
reserv

e th
e 

usual 
w

ave-like ap
p

earan
ce an

d
 n

o
 alteratio

n
 is o

b
serv

ed
 in th

e m
edia eith

er (see E
x

p
erim

en
t X

V
I.). 

In
 o

th
er cases, 

how
ever, th

e reg
en

eratio
n

 o
f adventitia 

is 
n

o
t 

observed 
o

n
 

th
e 

lam
ina 

elastica 
e:cterna, 

an
d

 
th

e 

p
o

st-o
p

erativ
e 

cicatrisation 
tak

es 
th

e 
place 

o
f 

th
e 

adventitia 
d

en
u

d
ed

 
off. 

(see 
E

x
p

erim
en

ts 
X

X
II 

an
d

 
E

x
tra

 

E
x

p
erim

en
t.) 

T
h

e conclusion to b
e d

raw
n

 from
 

th
e above is, 

I 
think, 

th
at in 

case adventitia is 
denuded 

b
y

 L
erich

e's 
operation, 

th
ete 

is 
an

 
increase 

for 
a 

sh
o

rt tim
e 

in 
blood-flow

 u
n

d
er its 

control, b
u

t th
e increase 

in 
blood-flow

 is 
ch

eck
ed

 
ag

ain
 

as a 
resu

lt of th
e cicatrization w

hich soon 
tak

es place. 

E
xp

lan
ation

 
of 

th
e 

p
lates. 

(I). 
P

ictu
re o

f th
e rig

h
t art. fem

ora/is 
of th

e 
E

X
P

. 
X

X
II 

(21 
days after th

e 
operation). 

(b) 
is 

h
y

p
eraem

ia lay
er in th

e connective tissue-layer, 
w

here 
are 

a 
lot of capillaries' 

dilatation an
d

 infiltration 

o
f round cells aro

u
n

d
 

them
. 

(c) is 
th

e elastic 
fibres' 

lay
er of th

e 
A

dventitia, w
hich 

is 
exfoliated 

h
ere 

and 
there. 

[)aijo 
K

o
b

ay
ash

i. 
1 ffj \II) 



E
xperim

en
tal 

P
eriarterial 

:-;ym
p

ath
ecto

m
y

. 

(2). 
Pi ctu

re 
of th

e 
left 

a
rt. jem

o
ra

!is 
(223 

d
ay

s 
after th

e 
operation). 

(a) 
is 

th
e connective tissue-layer, 

w
h

ere 
w

e 
can

n
o

t -;ee 
h

y
p

eraem
ia as th

at of (r). 

(c) 
IS

 
th

e elastic 
fibres' 

lay
er o

f th
e A

dventitia. 

(3). 
Pictu

re of th
e rig

h
t art. fem

ora/is 
(opposite side of th

e 
(2

) specim
en). 

(a) is 
th

e 
connective tissue-layer. 

(c) is 
th

e elastic 
fibres ' 

layer. 

E
ffect 

on 
B

lood-flow
 after th

e 
section 

of tltt A
b

d
o

m
in

a
l Sym

pat!zetic 
T

runk. 

B
efore discussing 

th
e 

results 
o

f m
y

 ex
p

erim
en

ts 
b

earin
g

 on 
this 

question. 
I 

w
ill relate a brie f description, an

n
o

u
n

ced
 

an
n

o
u

n
ced

 b
y

 rna ny investigators, 
of th

e 
an

ato
m

y 
of th

e com
m

unication of th
e sy

m
p

ath
etic 

nerves to
 

th
e 

hind 
lim

b 
of 

anim
als. 

T
h

e sy
m

p
ath

etic 
nerve 

in 
th

e spinal 
co

rd
 

ex
ists as 

nucleus 
5_1'11tp

a
tln"cus 

latera
/is 

superior 
ex

ten
d

in
g

 
fro

m
 

th
e 

8
th

 

cerv
ical seg

m
en

t to
 th

e 
3

rd
 lu

m
b

ar seg
m

en
t an

d
 th

e 
vasoco

nstrictors 
em

erg
in

g
 th

erefro
m

 
co

n
tro

l 
th

e 
face, 

th
e 

u
p

p
er 

an
d

 
lo

w
er 

lim
bs an

d
 th

e 
tru

n
k

 (L
. 

R
, 

M
uller). 

F
u

rth
er, 

th
e 

v
aso

m
o

to
r 

tibres 
to

 
th

e 
hind 

lim
b 

start 
from

 
th

e 
six

 

ventral 
roots 

from
 

th
e 

r rth
 dorsal to

 th
e 

_)rd 
lu

m
b

ar (W
. 

M
. 

B
ayliss an

d
 J. 

R
. 

B
rad

fo
rd) , 

and 
after 

co
m

b
in

in
g

 
w

ith
 

th
e n

erv
e 

fibres 
derived from

 
th

e d
o

rsal 
ro

o
t o

f th
e spinal 

co
rd

 (after th
o

se latter 
nerve 

fibres 
h

av
e p

assed
 th

ro
u

g
h

 th
e 

spinal g
an

g
lia), th

ey
 en

ter th
e ab

d
o

m
in

al sy
m

p
ath

etic 
g

an
g

lia as 
R

a
m

i com
m

unicalltes 
albi (G

askell, 
M

L
iller). 

T
h

e centrifugal fibres 
to

 th
e 

hind 
lim

b start eith
er from

 
th

e 
6

t.h 
lu

m
b

ar 
to

 th
e 

2nd 
sacral 

(L
an

g
ley

) o
r 

from
 

th
e 

4
th

 lu
m

b
ar to

 
th

e 
Ist sacral 

nerve 
(W

erzihoff), 
an

d
 

after 
receiving th

e 
fibres of th

e R
a

m
i com

m
unicantes gresei, com

bine 

w
ith

 
th

e 
spinal 

nerves, 
this 

is, 
p

lexu
s 

lum
bosacralis, 

an
d

 
g

o
 

to 
th

e 
hind 

lim
b 

(O
stroum

off, 
G

askell, 
G

aertn
er, 

P
. 

H
alster!ik

 an
d

 A
. 

B
iedl, 

B
ayliss an

d
 B

radford, 
W

erzihoff, 
M

uller). 

·' 
T

h
e sy

m
p

ath
etic 

nerve 
fibres 

to
 th

e 
hind 

lim
b

, after 
co

m
b

in
in

g
 

w
ith

 
th

e 
spinal 

n
erv

e fibres, 
to

u
ch

 th
e m

ain vessels 

a,t 
various 

points 
as th

ey
 go. 



A
,; 

a 
rule, 

sp
ecial 

nc1Y
es 

rln 
n

o
t 

g
o

 
into 

th
e 

. .;m
all 

vesse
ls 

w
hich 

arc 
b

ran
ch

 cu
rren

ts 
fro

m
 

th
e 

b
ig

g
er 

vessels, 
for 

th
ey

 
u

su
ally

 o
b

tain
 

ne
rve 

p
lex

u
s 

d1rect 
from

 
th

e 
sy

m
p

ath
etic 

plexu;, 
situ

ated
 

o
n 

th
e 

to
p

 
o

f 
th

e 
so

-called
 

"
p

a
re

n
t"

 

artery
 

(P
u

tts). 
w

h
e

reas 
<lilly 

n
erv

e 
bundle~ 

e
x

ist 
in 

th
e 

ad
v

e
ntiti a 

o
f ves-;ds 

(M
i.iller 

an
d

 
G

lasser). 

T
o

 su
m

 
u

p
 th

e 
fo

regoin
g-

results oi research
es 

m;~de 
b

y
 

various 
im

·cstig
ato

r,;, 
th

e 
sy

m
p

ath
etic 

n
erv

e 
fibres 

to
 

th
e 

ves-;e]s 
in 

th
e foot 

start 
from

 
th

e 
R

a
m

i 
c
o

m
m

u
ltic

a
lllc

s
 

gresci 
of 

th
e 

4
th

 
lu

m
b

ar 
to

 
th

e 
2

n
d

 
sd

cral 
sy

m
p

ath
etic 

and· 

d
escen

d
 

d
o

w
n

w
ard

,; 
to

g
e

th
er 

w
ith 

th
e sp

in
al 

n
e
n

·es. 
( >n 

th
e 

o
th

er 
h

an
d

, 
th

e 
v

aso
d

ilato
r 

fibres 
start 

fro
m

 
th

e 
d

o
rsal 

ro
o

t 
o

f th
e 

spi nal 
co

rd
, 

an
d

, 
;1

fk
r 

l'assl!l~ 
th

ro
u

g
h

 
th

e
 

spinal 
g-anglia. 

th
ey

 
unite 

w
ith

 
th

e 
sp

in
al 

ne
rv

es 
an

d
 

g
o

 

straig
h

tw
ay

 
t.-, 

th
e 

pe
rip

h
ery

, 
an

d
 

th
ere 

is 
n(' 

co
m

m
u

n
ica

tion 
w

h
atev

er 
b

etw
een

 
th

em
 

an
d

 
th

e 
sy

m
p

ath
etic 

tru
n

k
 

(G
ae

rtn
er: 

P
 

I T
asterlik 

an
d

 
A

 .. 
R

ied
l: 

B
ay

liss: 
M

oll er). 
H

ut 
h

y 
L

1
n

gl ey
 

b
u

th
 

th
e 

p
reg

an
g

lio
n

ic 
fibre-; 

cau
sin

g
 

p
a

llo
r 

an
d

 
th

o
se 

cau
sin

g
 

H
ushing-

w
e

re 
fou

n
d

 
to

 en
d

 
in 

th
e 

,;am
c 

..,~ n
lp

ath
etit: 

g
a

n
g

lia. 
H

t: 
reg-; u·ded 

th
e 

resu
lts 

as 
ev

id
en

ce
· 

o
f th

e e:-.: i-;te
ncc 

o
f v;1,;odilat•.>r 

fibres 
in 

sy
m

p
ath

etic 
nen'ec;. 

P
rincipal 

P
ieces 

o
f L

iteratu
re b

earin
g

 o
n

 m
y

 E
x

p
erim

en
ts. 

A
. 

S
tru

u
m

o
tf (r '' 76) 

cu
t 

th
e 

ab
d

o
m

in
al 

sy
m

p
ath

etic 
tru

n
k

. 
in 

co
n

seq
u

enct: 
o

f 
w

h
ich

 
h

e 
o

bscrvt:d 
th

at 
th

e 
tem



p
c
r;~ture 

o
f th

e 
h

in
d

 
lim

b sh
o

w
ed

 
a 

rise 
w

h
ich

 
lasted

 
ab

o
u

t 
2

0
 clays. 

\\-.H
. 

G
ask

ell 
(1

;-;7X
-•) ) 

o
b

sen
·ed

, 
o

n 
cu

ttin
g

 
th

e 
;tbd

u
m

inal 
-;y

m
p

a
th

etic 
tru

n
k

 
uf 

a 
d

o
g

, 
th

at 
th

e 
arteries 

in 
th

e 

m
u

scles 
of its 

fo
o

t 
g

o
t d

ilated
 

as a 
resu

lt, 
t h

at 
th

e 
d

ilatatio
n

 
reach

ed
 

a 
m

a
xim

u
m

 
ab

o
u

t 
2

0
 

to
 

4
0

 
sees. 

after 
th

e 

cu
ttin

g
, 

a
nd 

th
at 

th
e 

arteries 
w

ere 
resto

red
 to

 th
e 

con
d

ition 
b

efo
re 

th
e 

cu
ttin

g
 

a
t 

th
e 

en
d

 
o

f 
2 

to
 

4 
m

in
u

tes 
after th

e 

c
u

ttin
g

-a
 

fact 
w

h
ich

 
he 

;tsce
rtain

ed
 

b
y

 
d

irectly
 

in
sertin

g
 

;t 
p

ip
ette 

irito 
th

e 
vessels. 

In
 

an
n

o
un

cin
g

 
th

is 
resu

lt 
o

f 
his 

ex
p

erim
en

ts, 
h

e 
ad

v
an

ced
 

th
e 

h
y

p
o

th
esis 

th
a
t th

e 
p

h
e

n
o

m
en

o
n

 
w

as 
p

erh
ap

s 
d

u
e 

to
 th

e stro
n

g
 

ex
p

ira
to

ry
 actio

n
 

o
f th

e 

ab
d

o
m

in
a

l 
m

u
scles 

cau
sed 

b
y

 th
e 

cuttin6-

S
. 

L
t:ll ·asch

ew
 

(r8:-.i2) 
o

bsc
n

·cd
 

t hat 
th

e 
inA

uenct: 
of th

e 
vaso

m
o

to
r 

ap
p

aratu
s 

w
as strong·t:st 

a
t 

th
e 

tip 
o

f 
th

e 
foot 



l·>.p
erim

en
tal 

I'eriarlcrial 
C>y

m
JK

I\ h
cL

iom
y. 

an
d

 
g-re\Y

 
w

eak
e

r 
u

p
w

ard
s 

to
 

th
e 

k
n

eecap
 

a
nd 

th
e 

th
ig

h
. 

V
\'t:rzih

o
fl 

( r X<J6) 
rem

ark
ed

 
th

at 
on 

th
e 

ab
d

o
m

in
a[ 

::;y
m

p
ath

ctic 
being-

cu
t, th

e 
tem

p
eratu

re 
of th

e 
h

in
d

 lim
b 

h
ad

 
risen 

b
y

 
5

° 
to

 
7

°C
 

an
d

 
th

at 
th

e 
cu

lo
ur 

of 
th

e 
b

lo
o

d
 

flo
w

ing· 
th

ro
u

g
h

 
th

e 
veins 

d
u

rin
g

 
th

e tim
e 

h
ad

 
loo

k
ed 

b
rig

h
ter 

th
an

 
usu

a
l. 

B
ayliss 

(1
0

0
2) 

ann
c•un

ced
 th

at 
h

e 
h

ad
 o

b
serv

ed
 a 

va~o
dilator 

reflex occuring· 
o

n
 th

e 
hind 

lim
b 

in 
co

n
seq

u
en

ce 
o

f 

cutting· 
th

e 
ab

d
o

m
in

al 
sy

m
p

athetic. 

In 
m

;tking 
ex

p
erim

e
nts 

u
n 

th
e 

basis 
of 

th
e 

an
ato

m
ical 

an
d

 
p

h
y

sio
lo

g
ical 

inform
ation 

ab
o

v
e 

q
u

o
ted

, 
I 

cu
t th

e 

ab
d

o
m

in
al 

sy
m

p
ath

etic 
l>et11·ee

n 
tw

o
 

gang-lia, 
isolated th

e 
p

reg
an

g
lio

nic 
fibres 

from
 

th
e 

hind 
lim

b
, 

anri 
m

easu
red

 
th

e 

rate 
o

f b
lo

nd-fio11
-

th
ere

in. 
co

rnparin:; th
e 

result 
w

ith
 

th
e 

rate 
of blood-flow

 
o

n 
th

e side 
up

po:;ite 
to

 
th

e 
o

p
erated

 
side 

an
d

 
tinally co

m
pa

rin
g 

th
e 

result 
o

f th
e 

o
p

eratio
n

 
w

ith
 

th
at 

p
ro

d
u

ced
 b

y
 

pe
ri;ute

rial 
sy

rnp
;H
h
ec

to
m~-

-

E
xp

erim
en

ts. 

J.JI://tod o
f C

X_/Jtrlllil:'/1
(. 

E
x

p
erim

en
ts 

w
e

re 
m

ad
e 

on 
dogs, 

u
reth

an
e 

b
ein

g
 

used 
as 

an
esth

etica
, as 

in
 th

e case of peria
rk

ria
l sy

m
p

ath
ecto

m
y

 .. 

B
u

t 
in 

th
e case 

o
f th

o
se 

to
 

be 
ex

p
erim

en
ted

 
o

n 
after 

th
e 

lap
se 

o
f a 

ce
rtain 

p
erio

d
 

(after p
relim

in
a

ry
 

o
p

eratio
n

) 
4 

p
ercen

t 
m

o
rp

h
in

u
m

 
h

y
d

roc
h

k
•ricum

 
w

as 
h

y
p

o
d

erm
ically

 
in

jected
 at 

th
e 

tim
e o

f th
e 

p
relim

in
ary

 
o

p
eratio

n
, 

th
e 

q
u

an
tity

 

v
ary

in
g 

b
etw

een
 

4 
an

d
 

1
0

 ccs. 
acco

rd
in

g
 

to
 

th
e 

w
eig

h
t o

f th
e 

an
im

als 
co

n
cern

ed
, in 

th
e sam

e 
w

ay
 as 

in 
th

e 
case 

o
f 

p
eriarterial 

sy
m

p
ath

ecto
m

r. 

P
n

!im
i11m

:1' 
O

peration: 

S
h

av
in

g
 

h
air 

off th
e 

ab
d

o
m

in
al 

w
all an

d
 

disinfecting th
e sp

o
t 

as 
usual, 

th
e 

skin 
w

as cu
t o

p
en

 
ro

-r 3 
em

s, 
around· 

th
e 

navel 
alo

n
g

 th
e 

m
ed

ian
 line. 

L
ap

aro
to

m
y

 w
as 

n
ex

t effected 
an

d
 

th
e ab

d
o

m
in

al 
o

rg
an

s b
ein

g
 p

u
sh

ed 
asid

e 
to 

th
e 

u
p

p
er 

p
art an

d
 

th
e 

rig
h

t side 

o
r (w

h
en

 th
e 

~
y
m
p
a
t
h
e
t
i
c
 

tru
n

k
 o

n
 th

e 
rig

h
t side 

w
as cu

t) 
to

 
th

e 
left 

side 
of 

th
e 

p
erito

n
eal 

cav
ity

, 
th

e 
p

erito
n

eu
m

 



p
arietalis 

w
as 

to
rn

 
as 

u
n

d
er 

eith
er 

on 
th

e 
left 

side 
o

f 
th

e 
aorta 

abdom
ina!is 

o
r 

on 
th

e 
rig

h
t side 

of 
th

e 71ena 

ahdom
iua!is. 

T
h

e 
o
p
e
n
i
n
~
 

of th
e incision 

b
ein

g
 en

larg
ed

 u
p

w
ard

s an
d

 
d

o
w

n
w

ard
s 

th
e 

aorta 
abdom

ina!zs 
w

as 
pushed. 

aside 
to

 
th

e 
rig·ht 

side o
r th

e vena abdom
ina!is to

 
th

e left side (as 
th

e case m
ay

 be) carefully 
w

ith
 

th
e fingers 

of th
e 

left 
h

an
d

. 
w

h
en

 
th

e 
abdom

inal 
(sy

m
p

ath
etic) 

tru
n

k
 

w
ould 

b
e 

easily
 

found 
eith

er 
b

elo
w

 
th

e 
ao

rta 
(o

r 
v

en
a) 

an
d

 

e
x
t
e
n
d
i
n
~
 

b
etw

een
 th

e 
ZJasa 

rcllalis 
an

d
 th

e 
b

ran
ch

in
g

 p
o

in
t of th

e 
va

sa
 abdom

ina!is. 
T

h
e sy

m
p

ath
etic 

tru
n

k
 w

as th
en

 

cu
t 

w
ith

 
a 

sm
all 

half-m
oon 

sh
ap

ed
 knife 

at th
e desired 

p
o

in
t b

etw
een

 
tw

o
 

g
an

g
lia. 

In
 

this 
co

n
n

ectio
n

 
it 

w
o

u
ld

 
b

e 

so
m

ew
h

at difficult 
to

 
ex

p
o

se to
 sig

h
t th

e interstitial 
space b

etw
een

 th
e 

4
th

 an
d

 
5th g

an
g

lia, as it is usually u
n

d
ern

eath
 

th
e va

sa
 rm

a
!is, 

b
u

t th
e 

th
in

g
 

w
ould 

be 
accom

plished 
w

ith
o

u
t 

m
u

ch
 

difficulty 
if 

th
e 

11as,· 
rm

a
!is 

sh
o

u
ld

 
b

e 
pulled 

u
p

w
ard

s 
o

r d
o

w
n

w
ard

s a 
little. 

B
efore 

cu
ttin

g
 

th
e sy

m
p

ath
etic 

tru
n

k
 

o
n

 o
n

e side, th
e sy

m
p

ath
etic tru

n
k

 on th
e o

th
er 

side .(the n
o

n
-o

p
erated

 sid
e} 

w
as 

ex
p

o
sed

 
in 

th
e sam

e m
an

n
er an

d
 

at th
e 

sam
e 

p
o

in
t 

as 
th

e 
o

p
erated

 
sid

e; 
an

d
 

th
e 

sy
m

p
ath

etic 
tru

n
k

 
on 

th
e· 

o
p

erated
 

side w
as 

th
en

 
cut. 

T
h

is w
as d

o
n

e 
in 

o
rd

er to
 

m
ak

e th
e 

effect 
o

f th
e ex

p
o

su
re 

o
f th

e sy
m

p
ath

etic 
tru

n
k

 
on 

th
e 

blood-flow
 

in 
th

e 
h

in
d

 lim
b 

equal 
on 

b
o

th
 sides. 

O
n

 th
e sy

m
p

ath
etic 

tru
n

k
 

being· 
cut, 

th
e o

p
en

in
g

 (incision) 
in 

th
e ab

d
o

m
en

 
w

as 
im

m
ed

iately
 sew

n
 

u
p

 
tw

ofold 
(in 

case 
ex

p
erim

en
t 

w
as 

to
 b

e m
ad

e 
on th

e sam
e d

ay
 as 

th
e o

p
eratio

n
, 

th
e o

p
en

in
g

 
w

as 
m

erely
 cram

p
ed

). 

T
h

e
 rate 

o
f blood-flow

 
in 

b
o

th
 feet 

w
as th

en
 

m
easu

red
 

b
y

 
in

sertin
g

 
a 

p
ip

ette 
d

irectly
 

into 
th

e 
ven

a
 

je11loratz's, 

e
v
e
r
y
t
h
i
n
~
 

in 
this 

connection 
bein~.; 

done 
in 

th
e sam

e m
an

n
er an

d
 

w
ith

 th
e 

sam
e 

care 
as 

in 
th

e 
case 

o
f 

p
eriarterial 

s;·m
pa t h

ectu
m

y
. 

T
h

e 
rate 

of blood-flow
 

per 
m

inute 
W
d
~
 

calcu
lated

 b
y

 m
ean

s 
o

f a 
k

y
m

o
g

rap
h

 o
r sto

p
-w

atch
. 

P
.S

. 
r. 

In
 

case 
p

relim
in

ary
 o

p
eratio

n
 an

d
 ex

p
erim

en
t 

w
ere 

m
ad

e 
o

n
 th

e sam
e 

d
ay

, 
th

e 
o

p
eratio

n
 

for 
ex

p
o

sin
g

 

th
e 

7
'0

ta
 fi:m

ora!is 
w

as 
effected 

first 
an

d
 

th
en

 
th

e sy
m

p
ath

ecto
m

y
. 

In
 an

y
 o

th
er case, th

e form
er 

operati<
lll 

u
n

ly
 

w
as 

m
ad

e o
n

 th
e 

first 
day. 

l );l.ij() 
1\..ohuyashi. 
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I n 
eith

er 
case

, laparotr>
m

y 
w
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upo
n 

th
e 

co
m

pletio
n 

of 
th

e 
e
x

p
erim

en
t , 

in 
o

rd
er 

t o 
ascerta

in 

w
h

ere 
th

e sy
m

p
ath

etic 
t ru

n
k

 
h

ad 
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cu
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E
xperim

ents. 

E
x

p
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en
ts 

N
o. 

ra, 
rb

, 
rc
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rd
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re, an
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rf w
ere m

ad
e 

on 
th

e 
q

m
e
 

d
ay

 as th
e p

relim
in

ary 
o

p
eratio

n
, 

th
e

ir 
o

b
ject 

co
nsisting 

in 
co

m
p.trin

g
 t he 

rates 
of blo

od-tlow
 befo

re 
an

d 
after th

e cu
ttin:,; o

f th
e sy

m
p

ath
etic t ru

n
k an

d
 also

 com
p

arin
g 

t h
e 

bl o
od R

ow
 

o
n 

th
e 

operatect 
,;ide 

w
ith 

th
a
t on 

th
e 

oth
er si d

e. 
T

h
e 
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lts 
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ex
p

erim
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c
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T
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su

m
 

u
p

 
th

e 
resu

lts 
o

f th
e 

ab
o

v
e 

four 
ex

p
erim

en
ts. 

A
s 

alread
y

 stated
 

in m
y

 first rep
o

rt, th
e difference b

etw
een

 

·b
o

th
 sid

es in 
resp

ect o
f b

lo
o

d
-flo

w
 

in 
n

o
rm

al 
co

n
d

itio
n

s 
w

as 
alw

ay
s 

0.55 cc. 
o

r less. 

E
v

en
 after th

e 
sy

m
p

ath
etic tru

n
k

 
h

ad
 

b
een

 ex
p

o
sed

 b
y

 m
ean

s 
o

f lap
am

to
m

y
, 

th
e 

difference 
w

as 
still 

ab
o

u
t 

th
e
 

sam
e

. 
In

 
all 

th
e cases o

f th
e 

ab
o

v
e ex

p
erim

en
ts (ex

cep
t 

E
x

p
erim

en
t 

rd
) 

blood-flow
 sh

o
w

ed
 a 

d
ecrease 

o
f ab

o
u

t 2ccs. 

o
n

 
b

o
th

 sid
es after 

th
e 

lap
aro

to
m

y
; 

an
d

 
also

 
in 

th
e 

case of E
x

p
erim

en
t 

IV
B

 
(to

 
b

e 
d

escrib
ed

 
later 

o
n

), 
w

h
ere 

th
e
 

.$
d

o
m

e
n

 
w

as 
reo

p
en

ed
 

a 
n

u
m

b
er 

o
f d

ay
s after 

th
e 

cu
ttin

g
 

o
f 

th
e 

sy
m

p
ath

etic 
tru

n
k

. 
th

e 
blood-flow

 
o

n
 

b
o

th
 

sid
es 

sh
o

w
ed

 
a 

d
ecrease 

o
f ab

o
u

t 
Icc. 

o
r 

m
o

re. 

In
 

m
y

 
o

p
in

io
n

, th
is 

d
ecrease 

in 
blood-flow

 
IS

 
to

 b
e ascrib

ed
 

to
 

th
e ex

p
o

su
re 

o
f 

th
e 

p
erito

n
eal cav

ity
 

to
 

th
e 

o
u

ter 

D
aijo

 
K

o
b

ay
ash

i. 
11101 



E
::- p

eri m
en

tal 
P

eriartt:rial 
~
y
m
p

:1 lhe
ct
n
m
y

. 
111011 

1 i(O
) 

air. 
In

 
th

e case of E
x

p
erim

en
t 

r d, 
I 

stirred 
th

e 
p

art su
rro

u
n

d
in

g
 th

e ex
p

o
sed

 p
art to

 a 
g

reater 
ex

ten
t 

th
an

 
In 

th
e 

o
th

er cases an
d

 th
ere 

b
y

 stim
u

lated
 

th
e 

spinal 
nerves 

ex
istin

g
 

in 
th

e 
sam

e 
region. 

It 
w

as 
p

ro
b

ab
ly

 
o

w
in

g
 

to
 

th
e 

effect 
o

f 
th

is 
stim

ulation 
o

n
 

th
e 

vasodilator 
th

at 
th

e 
p

articu
lar 

ex
p

erim
en

t 
sh

o
w

ed
 

a 
different 

resu
lt 

from
 

o
th

er 

-experim
ent. 

A
fter 

sy
m

p
ath

ecto
m

y
, 

th
e 

blood-flow
 

on 
th

e 
o

p
erated

 
side 

w
as 

;.)und 
to 

increase 
to

 a 
rem

ark
ab

le 
ex

ten
t, as 

sh
o

w
n

 
in 

th
e 

foregoing 
tables. 

B
u

t 
in 

th
e 

above 
ex

p
erim

en
ts 

(ex
cep

t 
E

x
p

erim
en

t 
rc) 

an
d

 
in 

E
x

p
erim

en
t 

lf. 
th

e 

result 
o

f w
h

ich
 is 

given 
in 

one 
of 

th
e 

follow
ing 

tables, 
this 

increase 
in 

blood-flow
 

o
ccu

rred
 

o
n

ly
 

35 
seco

n
d

s 
to

 
3 

m
in

u
tes 

after th
e 

operation, 
w

hile a 
considerable ab

:tL
'm

ent 
in 

blood-flow
 

w
as 

alread
y

 
observed 

8 
m

in
u

tes 
after 

th
e 

operati o
n. 

T
h

e 
rate 

o
f blood-flow

 
w

as 
alw

ay
s g

reater on 
th

e o
p

erated
 side th

an
 o

n
 

th
e 

o
th

er 
side, 

an
d

 
th

e 
co

lo
u

r 
of 

th
e 

b
lo

o
d

 
in 

th
e 

veins 
w

as also 
b

rig
h

ter on 
th

e 
o

p
erated

 
side 

th
an

 
on th

e 
o

th
er. 

T
h

e h
y

p
o

th
esis ad

v
an

ced
 

b
y

 
G

askell th
at th

e 
increase 

in 
blood-flow

 
d

irectly
 after th

e 
o

p
eratio

n
 

is 
d

u
e 

sim
p

ly
 

to
 

th
e 

stro
n

g
 ex

p
irato

ry
 actio

n
 of th

e 
ab

d
o

m
in

al 
m

uscles 
seem

s to
 m

e 
not 

en
tirely

 satisfactory. 

T
h

e fact th
at th

e 
o

p
eratio

n
 

is 
follow

ed 
b

y
 an

 increase in 
blood-flow

 
w

h
ich

 reach
es a 

m
ax

im
u

m
 

ab
o

u
t 

35 
seco

n
d

s 

.after th
e o

p
eratio

n
 

b
u

t th
at th

ere is 
a 

considerable 
d

ecrease in 
blood-flow

 
from

 
ab

o
u

t 
3 

m
inu

res 
after 

th
e 

o
p

eratio
n

 

o
n

w
ard

s m
ay

 b
e ex

p
erim

en
tally

 acco
u

n
ted

 
for 

b
y

 su
ch

 a 
h

y
p

o
th

esis as 
his. 

B
u

t it does 
n

o
t ex

p
lain

 
w

h
y

 
th

e 
rate 

of 

blood-flow
 is still 

g
reater o

n
 th

e 
o

p
erated

 
side 

th
an

 
o

n
 

th
e 

o
th

er 
62 

m
in

u
tes 

after 
th

e 
o

p
eratio

n
 

(see 
E

x
p

erim
en

t 

N
o. 

rc). 
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n

d 5
th

, 
5th 

and 

6
th

. 
T

he left side
: 

b
etw

. 
th

e 3
rd an

d
 4fh

, 4
th

 a
n

d 5
th

. 

7 /V
I. 

E
X

P. X
X

. 
C

. 
3 

days af ter 
tlte 

op
era

tion. 

N
o

. 
30c 

d
o

g
 

.lf W
t. 

8
.8

0
 K

g
m

. 

R
lo

o
d

flcr.'' f>"' 
m

in
. 

C
.C

. 

H
rs. 

M
ins. 

B
./I. (R

.T
) 

R
. 

L
. 

D
!ff. 

P
.M

. 
2 

10 
3

70· 5(2
10) 

14-769. 
14-7

6'.1 · 
0

. 

2 
40 

37
o· (2

1o) 
13-333· 

13-765. 
0.432. (L

.+
) 

2 
55 

37° 
(2

1°) 
12.500. 

12.765. 
o.265. 

3 
15 

36°.8(21°) 
I
I
. I

I
I. 

11.5
38

. 
0

4
2

7
. 

3 
40 

3
6
°
.
8
(
2
1
~) 

10.000. 
10.162

. 
O. I62. 

O
f th

e 
fo

reg
oin

g
 e

x
p

erim
en

t, 
E

x
p

erim
en

t 
N

o
. 

zo
a sh

o
w

ed
 

th
a

t th
e a

n
ato

m
ical co

nd
itio

n of sy
m

p
ath

etic n
erv

e fibres 

:go
in

g
 

fro
m

 
th

e regio
n 

b
etw

een
 

th
e 

6
th

 
an

d
 

7
th

 
g

an
g

lia 
to 

th
e 

foo
t 

w
as 

a
lm

ost 
eq

u
al 

o
n

 b
o

th
 sides, 

w
h

ereas 
E

x
p

eri

m
en

t N
o

. 
zo

b
 sh

o
w

ed 
th

at 
a 

larg
er 

n
u

m
b

er 
o

f n
erv

ous 
fibres 

seem
ed

 
to

 g
o

 
ou

t 
from

 
th

e 
reg

io
n

 
betw

een
 th

e 
6

th
 

an
d

 

7
th

 g
an

g
lia an

d
 
E

x
p

e
rim

en
t 

N
o. 

zo
e th

at 
m

o
re 

n
ervous 

fibres 
seem

ed
 

to 
em

an
ate 

from
 

b
etw

een
 

th
e 

3
rd

 
an

d
 

4
th

 
• 

g
an

g
lia th

an
 

from
 

b
etw

ee
n 

th
e 

5
th

 an
d

 
6

th
. 

B
u

t th
ese 

results 
h

av
in

g
 b

een
 

o
b

tain
ed

 from
. a 

co
m

p
ariso

n 
o

f 
th

e 
rig

h
t 

a
n

d
 left sides 

of a 
fe

w
 

a
nim

als, 
it 

is 
h

ard
ly

 necessary 
to

 ad
d

 th
at th

ey
 

have 
to 

be 
verified 

b
y

 m
any 

m
o

re e
x

p
erim

en
ts 

. befo
re 

th
ey 

can
 be 

offe
red 

a
s 

a 
g

en
eral state

m
en

t coverin
g 

all 
cases. 

' j 

•••• 
· ••• , .. "1: 

·> 
\!t 

. · .. ~. 
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C
o

m
p

ariso
n

 B
etw

een P
eriarterial S

y
m

p
ath

ecto
m

y
 an

d
 A

b
d

o
m

in
al S

y
m

p
ath

ecto
m

y
 m

 
resp

ect 

of their E
ffect u

p
o

n
 B

lood-F
low

. 

A
cco

rd
in

g
 to

 
m

y
 ex

p
erim

en
ts, 

( 1) 
th

e 
increase in 

blood-flow
 is 

b
y

 far 
g

reater 
in 

th
e 

case 
o

f 
abdom

inal 
sy

m
p

a

th
ecto

m
y

. 
(2) 

T
h

e effect 
of ab

d
o

m
in

al sy
m

p
ath

ecto
m

y
 ap

p
ears to

 be 
of m

u
ch

 
lo

n
g

er duration. 

It m
ay

 th
en

 
be ask

ed
 

w
h

at p
ro

d
u

ces th
ese difference 

b
etw

een
 

th
e 

tw
o

? 

A
s sy

m
p

ath
etic 

nerve fibres 
reach

 th
e artery

 of th
e 

lo
w

er lim
b 

at intervals 
alo

n
g

 th
eir course, it w

o
u

ld
 seem

 h
ard

 

to
 o

b
tain

 satisfactory results b
y

 effecting p
eriarterial 

sy
m

p
ath

ecto
m

y
 

at 
a 

lim
ited 

p
art. 

M
y

 
ex

p
erim

en
ts 

o
n

 
anim

als 

an
d

 clinical ex
am

p
les sh

o
w

ed
 its effect to

 b
e o

n
ly

 of sh
o

rt duration, 
as stated

 above. 
N

o
r 

w
as 

it possible com
pletely 

to 
d

en
u

d
e th

e ad
v

en
titia 

w
hich is 

supposed to
 contain th

e m
ain

 vasoconstric 
fibres. 

M
o

rev
er, 

o
w

in
g

 to
 th

e 
cicatrisation after th

e operation p
ro

d
u

ced
 in a sh

o
rt tim

e, th
e effect o

f th
e operation w

as lost. 

O
n

 th
e o

th
er h

an
d

, 
I 

w
as able b

y
 m

eans of abdom
inal 

s
y
~
p
a
t
h
e
c
t
o
m
y
 

co
m

p
letely

 to cu
t off, at a point, th

e course 

of co
m

m
u

n
icatio

n
 

of th
e sy

m
p

ath
etic sy

stem
 to

 th
e p

erip
h

ery
. 

I 
fu

rth
er 

found 
th

at th
is o

p
eratio

n
 

w
as calculated to

 obviate all troubles atten
d

an
t upon p

eriarterial sy
m

p
ath

ecto
m

y
, 

th
at is, 

injuries to
 th

e 
w

all of vessels, 
th

e perforation (W
. 

M
ilko) th

at is 
liable 

frequently 
to

 occur after th
e operation 

an
d

, 
lastly

, th
e cicatrisation th

at is 
produced 

in 
th

e o
p

erated
 space. 

F
o

r th
ese reasons I 

w
ould 

reco
m

m
en

d
 abdom

inal sy
m

p
ath

ecto
m

y
 rath

er th
an

 
L

erich
e's 

o
p

eratio
n

 
for 

spontaneous 

g
an

g
raen

 
an

d
 o

th
er diseases of th

e sam
e 

n
atu

re, alth
o

u
g

h
 I 

have 
n

o
t y

et 
h

ad
 

an
y

 
o

p
p

o
rtu

n
ity

 
to

 
clinically 

test 
th

is 

th
eo

ry
 o

f m
ine. 

C
onclusion. 

I. 
In

 case th
e abdom

inal 
sy

m
p

ath
etic tru

n
k

 
is 

cut, 
th

e blood 
in 

th
e 

veins 
presents 

a 
d

eep
 

crim
son 

colour 
(as 

W
erzih

o
ff says) an

d
 th

e rate o
f blood-flow

 
rapidly increases. 

D
aijo 

K
obayashi . 

lil i 



E
xperim

ental P
eriarterial S

y
m

p
alh

ecto
m

y
. 

!il i 11 
1 -\-10) 

T
h

e increase 
lasts ab

o
u

t 
3 

m
inutes n

ex
t follow

ing 
th

e 
operation, after 

w
hich tim

e th
e 

rate of 
blood-flow

 
sh

o
w

s a 

considerable ab
atem

en
t, 

th
o

u
g

h
 it is 

b
y

 
far 

g
reater 

th
an

 
on 

th
e 

non-operated 
side, 

th
e 

rate 
o

n
 

th
e 

o
p

erated
 

side 

ran
g

in
g

 b
etw

een
 
0

.9
0

0
 c.c. 

(E
x

p
erim

en
t N

o. 
ra) and -2

0
.0

0
0

 ccs, 
(E

x
p

erim
en

t 
N

o. 
1

3
). 

A
n

d
 

this 
difference 

b
etw

een
 

th
e tw

o
 sides is 

b
y

 far 
g

reater in 
th

e case 
of abdom

inal sy
m

p
ath

ecto
m

y
 th

an
 in th

e case of periarterial sy
m

p
ath

ecto
m

y
. 

" 
T

h
e increase in th

e rate 
of blood-flow

 
after 

abdom
inal 

sy
m

p
ath

ecto
m

y
 

seem
s 

to
 

b
e 

alm
o

st 
unaffected 

b
y

 
a 

lo
n

g
er o

r sh
o

rter period of tim
e th

at 
has elapsed after th

e 
operation. 

T
h

is is 
to

 say, it seem
s to

 last a v
ery

 lo
n

g
 tim

e. 

3· 
In 

th
e lig

h
t of m

y
 ex

p
erim

en
ts in 

w
hich th

e abdom
inal sy

m
p

ath
etic tru

n
k

 w
as 

cu
t 

at 
o

n
e 

o
r 

tw
o

 
p

o
in

ts 
in

 

different regions 
b

etw
een

 th
e 

rst and 
7

th
 lum

bar ganglia, I 
believe th

at it is 
practicable b

y
 this m

ean
s 

co
m

p
letely

 
to

 

cu
t off th

e 
com

m
unication b

etw
een

 th
e sy

m
p

ath
etic cen

tru
m

 an
d

 th
e p

erip
h

ery
 in 

a 
given point. 



S
p

ecim
en

 
o

f th
e d

o
g

 
(E

x
p

erim
en

t X
IX

.) 

A
 

an
d

 
B

 
are cu

t-en
d

s 
o

f th
e
 

left ab
d

o
m

in
al 

sy
m

p
ath

etic 
tru

n
k

 
(b

etw
. 

th
e 

3
rd

 
an

d
 
4

th
 

g
an

g
lia). 

C
 

is 
th

e
 

rig
h

t sy
m

p
ath

etic 
tru

n
k

. 
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