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PREFACE TO THE FIRST EDITION.

Maxy of the data employed by the Author in support
of his views have been taken from Mr. (Quain’s noble
work on the Arteries; of this he wishes to make the
fallest acknowledgment.

Mr. Quain’s observations have been appealed to—
firstly, as being more cumpleta than any the author
could himself pruduue and sacqndly, as offering inde-
pendent evidence on the subject discussed. It is hoped
that the views advanced may serve to indicate a method
of simplifying the details of descriptive anatomy, and

may suggest points for further physiological investi-






OBSERVATIONS AND NOTES

ON THE

ARTERIES OF THE LIMBS.

o | o

Tar arteries of the limbs have hitherto received con-
sideration in respect only of their anatomical 'details ;
the purpose of the following pages is to shew, from the
analysis of ‘facts already ascertained, that the arteries
of limbs admit of a classification based:on essential dif-
ferences ; that their distribution is homologous, or in
accordance with 'a general plan; that the so-called
irregularities, or varieties of distribution, have a definite
relation to this general plan; and lastly, to suggest
some further explanation of certain of the observed
phenomena of the circulation.

If the trunks which result from the bifurcation of
the common iliac artery be compared, the comparison
being limited to the pelvic portions of these vessels, it
will be seen that the one artery is in many respects
the converse of the other; thus the external iliac is
nearly straight, continuing the direction of the parent
trunk, and gives off no branches until near its termina-
nation ; while the internal iliac takes a turn down-
Wards, nearly at right angles to the parent trunk, and
er a very short course divides and subdivides into
any branches.

The essentially same description applies to the
irunks resulting from the -bifurcation of the com-
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THE ARTERIES OF THE LIMBS. 7

mon femoral artery. The superficial femoral gives off but
few and small branches, whilst the deep femoral, at a short
distance from its origin, gives many and large branches.

It may be said, therefore, of the common iliac and
common femoral, that each divides into a branching and
a non-branching trunk. (See Fig. 1). |

If we still follow downwards the artery of the infe-
rior extremity to the tibio-peroneal trunk, the peroneal,
~ (Fig. 1) 4", 18/ 'seen ‘to'resemble the internal iliac, 6, or
the profunda, &', in respeet of its continually giving off
branches ; whilst the posterior tibial, &", at the internal
_ malleolus, has nearly the same calibre as at its origin ; or,
in other words, has not expended itself in branches.

Fi1a. 2.

Drawing from a dissection of the pos-
terior tibial and peroneal arteries.
Nt (a0 1@, Posterior tibial, giving no branch.
A ‘t"‘- b, Peroneal, giving many and large

.IIV . branches.
e
e

On turning to the upper extremity, the ulnar-inter-
osscous artery will be found to bifurcate in a similar
manner ; the common interosseous trunk springing from
the parent trunk at right angles, gives off very numerous
branches, whilst the ulnar proper continues nearly of
the same size, being as large at the lower as in the
upper part of its course. (See Fig. b, page 17.)
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‘The division of the main trunk of an-artery into two
(or more) others, blanchmg and non-branching; 1s found, -
therefore, to occur in nthel arteries bESIdE‘-ﬂ the ].I.I.ﬂ.{] and
femoral. foidw  wic vd rg1d i
An exammatmn ﬂf tha -u&tlmute: dtstnbutmﬂ of  these -
blﬂnchmg and., mon-branching  trunks | respectively: (the
anatomical features.of which are so; contrary); demon- |
strates that. E,fl.ﬂh of. the/ branchmg trunks is distributed
to thﬂ,t seament of the limb in/which it is found, while)
the non-branching trunktlﬂnsnuts the: hland tolthe dlsiaLll
Segment or segmentssolod vodi doidw of tuomrgez adi 18
Thus we have two cIass&s of -veskels} one: Gmnpnsmg a
the trunks distributed to -the, segments!iin which they: ¢
are, found-+whigh;, |.1:1 faet, pertaini tothe segments ;
m:ld ~another, comprising; trunks transmissive 1to. dlBtﬂl b
segments; . The former, may, be dmmmmat.ed segmentul 1
the Iatter,.tmnsegmantﬂl (997 aprd (o
If we look a little more mmuttlyj. Wi | shall be struck o
with the. fact that. certain, vessels springing- from dif-
ferent, points rum towards, and open into, oneanother,
or, anastomose ;, ﬂud also if. we- again turn fo the arteries &
of the, Ieg, and examine the anterior tibial (Fig. 1, d),e
we_shall see that ithis vessel is, maintained as:a deﬁnltem
trunk from. the, upper to the lower end of the leg; that'd
it gives| off ;no. Jarge singlel branch,. much less |does 1t
bifurcate ; _l:-u.t1 it gives, very mumerons: small branches,
and bodily, joins, s0.to.speak; the plantar arch by dlppmg
between the great, toe-and.the toe next toat. i 1o i
. There. are, thus, two.other kinds of vessels to belu
considered, namely, the anastomotie, which cannot be in=i
cluded 1n, cither class, already  named, and the composite,
multifarious, in function; possessing/in, a greater or lessi
degree the characteristies of alli i ugof] 10288
For classification, three primary classes and a composi
site class appear, then; to be required as follows:— 1038
I. Segmental, 11T, AnnqtmnntleﬂrCummumcuhng;}d
11. Transegmental. 1V. Composite, A
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The characteristics of ‘éach''of these classes may be
more fully detailed. e b ol
The 'segmental “arteries, 'distributive in their func-
tion, branch either by large offshoots, which ‘again
subdivide, or by numerous'small twigs ‘at’ right" angles,
or nearly /so, to the' parent vessel: - "They ' continually
diminish in size' ‘as they course ! 'towards their termina:
tion, ' the rapidity of ‘diminution  being proportionate to’
the size and number'‘of ‘the branches given off.”” They
lie: generally inoeldse! proximity 'to' the “bone' ‘or' bones.
of the segment to which they belong, ‘atid sipply the
nutrient; vesselsoof - those 'bones: © “Phey’ teruiinate by
. anastomosing with other arteries. / holndinizib
. “Ther transegmental ©'arteries”  continue’ ‘the "ling' of!
direction o of ‘the” parvent' trunk, ' de mot ) diminish in'size’
durmg the greater part of their cotirse, giving few and’
small branches, excepting at their'/‘eommencement” or'
pearithieipctermimation(loduia s1om ofidil s ool aw i
- Theanastomotie |arteries’ have' ho) special “direction ;s *
they ‘are ‘conneceted with the vessslsowhich they'lunite
a’t%.night;:'ﬂr-'ﬂbtuse_', or'acute angles’: ‘thﬂy'ruu"to"tﬁ'&i*dsijr“'
- away from: the centre of ‘ciréulation they may be single '
- orudouble, or; dividing, ‘may re-unite ‘and form’a’ plexus.”
They ' join /(@) segmental> arterios with each othier'; “(4)
segmental -with ' transegmental’; - () transegmental ” with
each other; (<) different portions of” the same ‘trunk, /0
2 The 'composite elass of arteries’ is” described by its'
name, but in individuals of this class the ¢haracteristics
ofvany oneof 'the other dlasses may predominate 8o as
partially to mask their true mdtare, o0 /o oon
~Itis mecessary to cite examplos’of ‘these  two latter
Classés in order! fo render cloar what'is' intended to' be
described. Representatives " of the anastomotic' class’
may be seen'at the elbow and knee-joints; between  the
profunda arteries and the recurrents 'in the' first, ‘and

.hetween the superior and  inferior articular arteries in
the second imstance.
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The anterior. tibial (Fig. 1, &) presents,an, example
of a composite artery. It supplies by numerous branches
the muscles of the anterior region of the leg; it transmits
to the foot, and by the most direct anastomosis to be
found in either- extremity; joins jthe termination cof the
internal plantar; it is, therefore, at once, partly seg-
mental, transegmental, and anastomoties, . 1,1
i Sormuch, for the present, regarding the; basis of  the

. proposed classification.| |We will now, proceed to con-
Isider the -liomologous mature, of . the distribution of
_arteries), and ithe relation -of varieties| to type..;; For
this- purpose’ let us - compare. the, artery of ithe, thigh
-with the artery of the upper arm—the common femoral
.with | the -axillary-brachial  artery,, At first sight . there
appearssto bebut little  resemblance:, The, common
. feniofal, asalready stated,  divides, into ,a branching
tand ;nontbranching trunkg. but; the axillary-brachial,
‘on 'the contrary, gives off branches at. various. pomts
valong its)course. I brig oo 997 e
. But, ithis- remarkable  circumstance; demands, consl-
deration~~namely; that the axillary-brachial artery shews.
1 /aitendency to assume, the. arrangement normal, to the
{ifemoral, whilst the femoral. itself wvery  seldom. varies|
'\ essentially in its mode of arrangement.... 1 o Gl
1+ Onappealing toextended observation, it will be found |
that - the ' chief. branches  of - the) brachial—namely,  the
ssupetior /and - inferior profunda arteries—are very fre-
 quently given off by a common trunk ;. or, as it, happens
still more: frequently, by a trank common, to, them and |
“to the posterior circumflex,or to some other, branch: per-:
taining to the axillary region, ]

Mr. Quain has recorded® the disposition of .;ti_!BF1
branches of the brachial artery in 478 exnnﬂilcs; m
115 of these the superior and inferior profunda arosé
cither by a common trunk, ‘or by atrunk common to

* Anatomy of the Arteries, p. 285, el seq.
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Ythem  and to'others. "Thus a clubbing) to a’greater or
“less' degree, of 'the branches of the ' axillary-brachial, or
“brachial only, has been ‘observed in abm-l't'ﬂ?;e case in
four, according to Mr. Quain’s tables. J001 odJ o]
' 'On'theé 'othér hand,” My, Quain says™ of' the femoral
“ Exclusively' of"'the "variations'' that ~oceur «in-:the
Viblade “at’which it gives rise to’the !t deep femoral,’ and
. the occasional lorigin frof it 'of branches usually-derived
- Vo amother souret’ (circumistances' 4o be “afterwards
"oticed),’ the deviations 'from 'the ordinary disposition
Uobserved in thel‘fain artery 'are -exceedingly 'rare and
Ufew in kind,” Tn ‘this respect this artery - contrasts
“'strongly ‘with” that of “the ‘upper limb: 'I'Phe slatter has
"been 'seen ‘to divide very frequently above the-ordinary
“ position, (in“the axilla or in'the upper'arm), while the
Ufemoral rtery, on the' contrary, is''solittleoliable: to
“clitnge of this kind, ‘that T'have not hitherto miet with
.an example.”  (See note and Fig. 3.) “Iniorder toigive
“this quotation the weight ' 'to “which it is-ientitled, it is
“nécessity 'to ' quote further; as' follows! s+ “The position
“"the origin'of this artery bears inthe thigh, or its height,
“is'd subject of ‘much practical importance! v . [0 With
. the view of ascertaining the point with' somé degree of
Hdccuracy, ‘the 'distatice bétween ‘the place of ‘origin and
Hthe lower margin' of Poupart’s ligament - (which: was
~taken ‘as'‘the ‘line 'of demareation between: the thac and
~'the femoral parts'of the sarterial trank) was measured in
several cases!'The details of ' this 'examination ard con-
“tained'in the Table (page 475 et seq.), ‘and the following
; d}ifs,tin abstract of it. Entire number noted in the Table,
i

“The deep femoral arose—

B | Above Poupart’s ligament 1, L
03 Under that structure; v1 ., , )
Below it, } inch and less , . . 18

RO, - 6163, p. 613, + U[l eit., P. 520,
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More than % and not exceeding 1
inch, tkﬂse measuring ‘'L dnch'l D005 00V
being 65 of the ﬂﬂmﬁer g .4 a0 BB o 198

More than 1, not exceeding 1% . . 183 d
More than 1%, not exceeding 2 . 11}9

* More than 2, not exceeding’ E-‘ il b il e
More than 2, not exeeeding' 3., . v112 »u ¥ \
Eobir inghegisdvinis ¥o ahest In 1” )

Thus, according to the,independent, testimony: n:'.-ﬁ
Mr Quain, the profunda-took erigin in 398-out-of 431
cases, from  an extent of vessel mot exceeding two inches:
n length, »avariation |quite ansignificant from-the point;
of (view- from - which the: arrangement: of! the artﬁry 1s!
bemg here cﬂntemplated T

' And! Mr: Quain adds, “Turning attention the next

lﬂca to the artery in the opposite direction; it will be
faund that: the branches have little tendanny fo encmachl
upon: the superficial femoral.” . 8

I have there (Fig: 3) appended a dmgram Y very:
unusual variety met 'with by myself; as.a remarkable ms=!
stanee of \exception to-this generﬂl rnle vidoaimib big

a6l Jzyotorm _ )X 18 18315107298

\ ] 3 BIOBL] 1BOT93Z ' 10

| | togiado Istnonmgdl

(14 ) ' { QIJOITIE ﬂ

) .FIG* 3‘- . l ] {j

f'\ Diagram from disséétion’ of @' very ‘uns®
(ORP6 usual example of variety in the femoral : —

a, Superficial ' femoral; 8, Profunda,

\ which gives off ¢, the deep epigastric; »

the circumflex ilii, ¢/, being given from

?i /

the external iliac the external circumflex,
d, is from the superficial femoral at a con-
siderable distance from its origin.

* Op. cit., p. 521.
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Now, since the plan of distribution of the common
femoral, Fig. 1, &, &', or of the tibio-peroneal, Fig. 1, ",
¢", or of the ulnar-interosseous, Fig. 5, a, &, is clearly analo-
gous to that of the common iliac ; and since the azillary-
braclual, as just proved, so. frequently presents some
approach to that mode of distribution’; the conclusion,
that the plan of the common' ilia¢ is ' the general 'one,
and presents-the typical ‘arrangement—namely, a' bifur-
cation into’ a branching vessel for the mutritionof the
proximal ‘segment of ' the limb;'and a mon-branching uni-
form vessel for transmission to the'distal segments; seems
nevitable. - - (i Bsd
‘7oK urther, when' 'the terminal segment is reached, the
division of the ‘main trunk still 'takes: place, as is seen
in thei ease of / the' posterior tibial, bifurcating, as /it does;’
at the ankle into the internal and external plantar arte:
ries'y the striking inequality dn the proportions of ! these
bwo vessels: at once: suggests the idea of the: irregular
and diminutive internal’ plantar being an aéontive tran-
segmental artery, the large size and numerous branches
of the external plantar allowing of no doubt as to its
segmental character; and thus, it would appear, as in
the construction of the skeleton, type “is' observed when
the purpose is no longer obvious to our limited powers
of understanding..

- Assorted in. accordance with the foregoing views,
the arteries of the lower limb fall into the following
order ; .=

~ Arteries of the segmental class—
R Internal iliac.
1 Deep femoral.

Peroneal.*

External plantar.

* See Fig. 2, 4, and Fig. 4.
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There is an evident difficulty in disentangling the
arteries of the anastomotic class, since they scarcely
exist purely as such, but distribute muscular or nutrient
branches 1in . their course ; some i the above list are
obviously more' essentially. anastomotic than others—ior
example, the obturator artery: this vessel in the pre-
paration of the case of ligature’ of the external 1hac,
gontained in Guy’s Hospital Museum, I have observed,
equals "in size the ewternal loarotid rat ‘the angleof the
jaw. One may, ‘therefore, infer” that iits/'share in esta-
blishing the collateral circulation was considerable.

Sir Astley Cooper says in ‘his''““Aceount of the
Anastomosis of the Arteries of the Groin:"'*

- The ‘principal agents, then, of the new circulation,
are the gluteal artery, with the external circumflex ;
the obturator, with the internal circumflex; and the
1schiatic, with the arteria profunda; and the obturator
artery is supplied with blood prineipally by the inter-
nal pudendal, when the obturaton jarises from the epi-
gastric.”’ |
- Sir A. Cooper has also; described the anastomosing
arteries which, in a case of ligature of the femoral,
transmitted ‘the’ blood to the parts below the ligature, as
FGHGWE-—- [reala o | e

“The first artery sent off passed down close to the
back of the thigh-bone, and entered the two superior
articular branches of the popliteal artery.

“The second new large vessel arising from the pro-
fanda dtithe:same part with, the former, passed down
by the inner iside of the biceps muscle to an artery of
‘the popliteal, which was . distributed to the , gastro-
‘enemius muscle; whilst a, third artery, dividing into
'Several branches, passed down with the sciatic nerve
‘behind the. knee-joint, and some of the branches united
ithpmselyeg with - the ' inferior articular arteries of the

* Med.-Chir. Trans., vol. iv., p. 431,
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popliteal, with some recurrent branches of those arteries,,
with arteries passing to the gastro-enemii ; and lastly, with
the origin of the anterior and posterior tibial arteries.”*"

In Bartholomew’s Hospital Museum there is a pre--
paration of a limb in which the femoral had been tiedl
eleven years before’ death' (Preparation, F. 3)." In this:
specimen it may be ‘seen that collateral circulation has:
been effected by the anastomosis of ‘branches of the pro--
funda and 'sciatic with the articular arteries.

In the Museum of the Royal College of Surgeons,,
there 'is va ‘similar''preparation (of ' John Hunter’s) pre--
senting analogous appearances. |

Liston has given a'drawing of the collateral circula--
tion, illustrating the same facts. |

To what do the sural branches of the popliteal artery
correspond P Probably to'the twigs from the recurrents:
of the ulnar and radial arteries given to the muscles of’
the superficial layers of 'the forearm: ‘but the sural
being derived from the main channel.

In attempting to'classify the arteries of the upper
extremity, we meet with a difficulty at the outset. The
relation of the artery to the limb being ecomplicated by
the demand made through the vertebral and inferior
thyroid arteries, respectively by the nervous centre, and
thyroid body. |

Then, “again, 'the axillary-brachial artery presents an
exception ‘to type, the branches being separately given
off.  Below the: elbow, however, we meet with the
division into distinct segmental and transegmental trunks.
(Pig. 5.). Approximately arranged, the arteries of the
upper extremity stand thus : —

Arteries of the segmental class—

Thyroid axis.
Thoracic axis, or acromial thoracic.

* Med, Chir. Trans., vol. ii., p. 254. *Dissection of a limb on
which the operation for popliteal aneurism had been performed.”
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Plexus formed about the elbow by branches of
the superior and inferior profunda, anasto-
motic, and recurrents of the radial, ulnar,
and interosseous. |

The terminal branches of the anterior interosseous.
The carpal plexus.

Mr. Aston Key has deseribed the vessels establishing
the collateral circulation in a case of ligature of the sub-
clavian. e says:— |

““ It would be impossible to particularize all the anasto-
mosing vessels which, by a circuitous course, formed a
communication between the subclavian artery above the
ligature and the axillary trunk below the tumour, and
thus assisted in restoring the calibre of the latter to its
natural size ; but they may be divided into three sets :—

‘1. A posterior set, consisting of the supra-seapular
and posterior-scapular branches of the subclavian, which
anastomosed with the infra-scapular from the axillary.

“2. An internal set, produced by the connexion qf
the internal mammary on the one hand, with the short
and long thoracic arteries and the infra-scapular on the
Dthﬁrf 0 i1 = 1 .-
8. A middle or axillary set, which consisted ::»fp
number of small vessels, derived from branches of the
subclavian above, and passing through the  axilla, to5
terminate. either i the main trunk, orin some of the:
‘branches of the axillary below. .l

““The chief agent in the restoration of the a:;l_llﬂ_lb"
trunk below the tumour was the infra-scapular arterys
which communicated most freely with the internal mam=1
mary, supra-scapular and posterior, scapular branches |
of the subclavian, from all which it received so great an
influx of blood as to dilate it to three times its natural!
size.”*

We can now proceed to review the more impurt_ﬂ;%lt'

* Guy's Hospital Reports, vol. 1., p. 64} 1856, !
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‘varieties of distribution, to examine their relation to

the type, and to test the classification proposed by the
light thus thrown on the subject. :
We shall find that in:those parts of the arterial
system. in which the simple typical arrangement obtains,
few individual variations in the mode of disposition are
to be met with; the opposite being the case in the
arteries not so distributed. Thus the comuion iliac and

- common femoral, and the primary trunks resulting from

their bifurcation, very rarely present any, variety of an
‘essential nature. In our present consideration of these
essdls, anatomical points of preat practical interest ‘to
the surgeon have little Importance—such, for instance,
‘as their length, and the position of their origin and place
of division.

~ There is one of the secondary branches—namely,
the ‘obturator—the disposition of which is so variable
‘that it demands especial mnotice. It has been shewn
that the obturator is ‘an important anastomotic channel,
and forms an essential link in' the collaterdl cireuit *
The variation in question consists in the transference of
this - anastomotic branch '‘from ' the segmental to the
transegmental trunk ; whereby the anastomosis is esta-
. ished between a'segmental and transegmental artery, in
Place of its being between two segmental arteries.

- In 361 instances observed by Mr. Quain,t the ob-
‘turator was derived from the internal iliqe m 247 cases,}
from the epigastric in 108, equally from the internal
tliac and epigastric by two roots in' 5, from the ex-
_-Ejé.fnal iliac 1 6,

.. A variation of 'a ‘similar character 1s met with in the
telation of femoral and profunda arteries. Tt has been
Observed that when the descending branch of the external

* Page 15. T Op. Cit., p. 447.
261% A remarkable and very rare variety, has been deseribed by Dr.
M, I which the epigastric and obturator arose by a common
brunk from the intepng] iae,

B 2
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circnmflex of the profunda is wanting, the muscular
branches from the superficial femoral are unusally
large—and as far as my own experience goes, the added
branch most frequently springs from #he lower part of the
vessel, opposite the anastomotica. ' Thus the articular
plexus about the knee-joint loses its' communication with
the external circumflex; an offshoot of the segmental pro-
funda, but gains one with the superficial femoral.

In the artery of the upper extremity we find an ana-
logous - condition in the origin of the transversalis colli
and humeri arteries from the third portion of subcla-
vian, or in the origin of the latter of the two vessels in
common with the internal mammary. The proportion
in which the obturator has been observed to arise, either
directly or indivectly, from the external iliac, approxi-
mates curiously to the proportion in which the posterior
scapular artery (transversalis colli) arose independently
from the subclavian instead of from the thyroid axis.

According to Mr. Quain’s observations just quoted,
the obturator arose from the external ihac in 114 out oé
361 cases | whilst the posterior scapular arose from the
subclavian, beyond the anterior scalene muscle, In 101
outof 298 cases.” | ¥

The  popliteal artery appears to be-little lable to
variation. = It  occasionally divides above, but never
below the usual point. -,

The terminal branches of the popliteal vary consider=
ably as to relative size. The most interesting peculiarity
of distribution consists in a tibio-peroneal trunk nﬁ'nrdiltlg ,'
the anterior instead of the posterior tibial; whereby t o
arrangement is rendered analogous to the normal disposi-
tion of the common interosseous trunk in the forearm.y
A further resemblance in the arrangement of the peroneal -
atid anterior tibial to that of the interosseous arteries 18
found in other cases, as for example, where a very small

¥ Op. Cit., p. 176. + See Fig. 6.



?‘7 THE ARTERIES OF THE LTMBS. 21

~ anterior tibial 1s reinforced by the peroneal at the lower
part of its course, It is, however, more common to find
the peroneal reinforcing the posterior than the anterior
tibial. - With regard to the peroneal itself, Mr. Quain
observes,™ that * Diminution of the size of the peroneal
avtery 1s of rare ocourrence in comparison with the
opposite change.”  7hus is indicated a greater tendency
on the part of the segmental artery to assume the function

Of lransmission, than on the part of the transegmental fto

dstribute the nutrient branches of the part traversed.

- H1G, (6.
A Diagram fromdissection of a specimen
:ill- of peroneal and anterior tibial having a
f common trunk, the arrangement thereby
1 approximating that of the common inter-
10 osseous, trunk of the fore-arm, . Thus,
81l taking @, the posterior tibial, as represent-
30 | A - ing! the ‘ulnar after the giving off of the
E ? interosseous t_runk, by, the anastomo-
A Q tica, as representing the radial; ¢/, the
/ l\ peroneal, represents thelanterior interosse-
Bl )1\ . ous branch; and 2!, the anterior tibial,
LT 11 1 xepresents the posterior interosseous,
B -
9l | A§

fa
oIt may be well  in, this place to make one or two
Murther remarks. upon the peroneal and anterior tibial
‘arteries. There can be mo doubt of the segmental

‘mature-of the peroneal artery—its numerous branches

* Op. Cit., pi 541
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and close proximity to the bone sufficiently prove thaf
point, as also that it is the analogue of the anterior in-
terosseous in the fore-arm. f

The anterior tibial has, however, been compared to
the radial. Cruveilhier says, “ the anterior tibial cor-
responds fo the portion of the radial situated in the
fore-arm.”* Now the position of the anterior tibial
much more nearly corresponds with that of the pos-
terior interosseous of the fore-arm. What, then, 1t
may be asked, represents the radial in the leg, and
why should the arrangement in the leg differ from
that in the fore-arm? 1In reply to this question, I would
observe that the analogue of the radial is probably the
Anastomotica magna of the femoral ; for in monkeys—
gquadrnmanous—the artery, situated smmilarly to the
human anastomotica, passes to the foot, the anterior
tibial being small, and having a distribution limited to
the leg.t "‘

The ecircumstance that the phalangeal portion 0?
the foot 1s in man less developed than the'm}rres[mndini
portion of the hand, may also account for the abortiye
character of the second transegmental trunk in the
human leg, and for the transference of its function to &
segmental vessel; in other words, for the fusion of thp
trapsegmental with the segmental elements, which fusion
produces the composite anterior tibial. The increase 1
size of the peroneal, at the expense of the posterior tibial,
is an approach towards a condition similar to that of thlE-
anterior tibial—z.e., of a composite artery. L

The rudimentary condition of the phalanges in the
foot may also explain the absence of a second plantar
arterial arch ; and this explanation would seem to be
more in conformity with the facts than that proposed

}

* Descriptive Anatomy, p. 758, & 1 .

+ Dr. G. M. Humphry compares the anterior tibial with the
radial.— Observations on the Limbs of Vertebrale Animals. Cam=
bridge. 1860,
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by, Cruyeilhier in the following remarks :—First, ¢ the
arteries of the dorsum of the foot are much larger than
‘those on the back of the hand;” and secondly, ““the
hollow vaulted form of the sole of the foot preserves
-:ﬁe :planta.r arch from compression, to which the palmar

arch is liable, in consequence of the flattened form of
:;1'.]1'6- hﬂﬂ_d .j Y

It does not accord with the object of this paper to
‘deal with the subclayian_artery, in respect of its varia-
'jﬁpns of distribution, until _'it becomes prope;*ly -ﬂ].{.a
‘artery . of the upper extremify. The @Em_f!,nglsi of ‘the
peryous system and thyroid body, as before stated
(page [16), complicate the relations of the firsﬁ_ portion
‘of this vessel. The, subclavian, whilst covered by, and
after passing the anterior scalene muscle, however, be-
Eiﬁngs to the upper extremity in the character of a tran-
segmental artery. The most important point to notice
18 the frequent occurrence of a single ‘anastomotic
f&mn.c:h_ (see page 20), namely, the posterior scapular,
“usually” a branch  of the thyroid axis (segmental) ;
Elms giving, an arrangement analogous to the origin of
‘the obturator from the external iliac, as described in the
same page. Much less frequently—in buf 1 case in
B0 L—is there a second branch, while a third occurs in
but 1 in 131 mstances.™ |
. The axillary artery is subject to a variation of
arrangement, which approximates its character to that
which I have described as typical—that 1s to say, it
ifurcates, and. to nse Mr. Quain’s words, ¢ instead of
gontinuing as an undivided trunk, and giving at intervals
offsets to the parts in its neighbourhood, divides into
Jwo large branches.”
% Mr. Quain’s table of observations on the axillary
arferies contains “a record of 606 cases—270 heing

of the right side, and 236 of the left. In 51, the

iﬂ i
i

* Quain, Op. Cit., p. 180,
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axillary was observed to divide into two such branches,
giving a proportion of about 1 1in 10.”

“In a majority (R8) of the cases last referred to,
the unusual or second branch was fully equal in thick-
ness to the continued (brachial) trunk, and generally
gave origin to the subscapular, both the circumflex and
both the profunda branches. So that the peculiarity
consisted in the facts of the vessels just named being
given from a common origin, in place of arising in suc-
cession at greater or less intervals from the axillary and
brachial divisions of the main artery.”*

In 15 of the remamning 23 examples of “high divi-
sion,”’ the radial was the branch, in 7 the ulpar, and in
1 the interosseous.t |

The brachial artery, dividing above the elbow in 64
cases out of 481,1 gave off the radial i 45 instances,
the ulnar in 12, the interosseous in 3. 'Thus, from the
axillary brachial trunk, the radial was the branch given
off in 160 cases, the nlnar in 19, and the interosseous in
4., Henee 1t wouldappear that the radial 1s the super
added transegmental trunk. g

. Another curious- cireumstance connected with ‘the™
radial artery, is -that when ' * vasa aberrantia ”—long"
slender: vessels arising: fromthe ‘axillary or ‘brachial—"
exist, - they by far  the most 'frequently ' join the radial
(Fig. 7.) | Thelvasa aberrantia, from their'constant rela="
tion to the radial, are probably the 'anastomotic element
of | the: superior profunda displaced to the front. The
radial and ulnar have been met with ‘arising by ‘a common
trank from the axillary, which divided at the elbow jomt"
into these two! transegmental vessels;“all the segmental”
branches, of  the upper and fore-arm having been giveft*
off by another common trunk (lfig. 8.) Y A1

% Op. Cit,, paR26. M1l
+ The remarks made at page 10 render it unnecessary to refer here

to the profunda branches of the brachial,
1 Op. Cit., p. 261.
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Diagram 'of ‘a vas aberrans,
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. This very remarkable and rave variety establishes the
claim of the ulnar-interosseous artery ito be’ considered
88 a trunk common to the interosseous and ulnar-proper,
8, 1n fact, containing -the elements of the segmental
and transegmental trunks, and helps to 'shew. that the in-
terosseous artery holds the position of a segmental trunk.
|, The branch of the radial first requiring notice is the
superficial volar, the real nature of which I have ven-
tured to suggest, is that of an ahorfive transegmental
brank.  The irregularity of its mode of termination
Supports this view. 235 observations made on the con-
dition of this artery by Mr. Quain,* gave the followin
results: in 141 cases, it reached no further than the
muscles of the thumb ; in 65 it ended in the superficial
areh ; and in 29 furnished one or more digital branches.
An example of the exaggerated anastomosis of a seg-
Inf:_ntul with a transegmental trunk is offerod by the

i
L3
!

i
I

o el Y

* Op. O, p. 3283,
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reinforcement ‘of the radial by the interosseous, an
anastomosis similar to the reinforcement of the anterior
tibial by the peroneal. Cruveilhier says,* “Just as the
peroneal often gives origin to the dorsal artery of the
foot, so does: the interosseous sometimes give off the
carpal portion of the radial.” -

J
]
- / e T §
tero 06 7 5
‘B g 8! I

= [

Diagram from Fig:'1; Plate 33, Quain’s

Artéries, shewing ' a high' division of the
" brachiall * Otie of the branches, 4, divides
| at_j,hf': bend of the elbow inip radial and
| :J:ullé']lar._g"' n";’ tﬁléluther,- b, gi_ﬁres = ﬁ'éaﬂﬂ
e alll the branches 'usuallj' derived fmm;_t;]!;g:
axiillary.nnd_ the brachial,”’ and it EH{J_{I

as the interosseous.” | 198

e

3

1+ The dis]tribution of the ulnar-interosseous truﬁ'ﬁi
requires only one or two remarks. The median bran
of the anterior interosseous, or the median artery, as
has been termed when large, is another example of tl
exaggeration of a segmental, supplying the deficiency
a transegmental artery. The median artery 1s not st
ply the satellite artery of the median nerve, as s usu
supposed, but it i1s the nutrient branch given by t _
<eomental interosseous to the superficial layer of the|

D - L .
muscles. of the fore-arm. ~The reinforcing branches,

# Op. Cil., pa769: '




=

THE ARTERIES OF THE TIMBES. 27

when given from this artery, ‘are probably transferred
from the interosseous trunk itself; though on this point
I am unable to speak with certainty. © I am not: ac-
quainted with any otherimportant deviation from the usual
disposition, bearing upon the question here discussed.
The various modes of termination of the radial and

‘uloar in the hand present, as far as I am aware, no
‘essenflal peculiarities demanding notice in respect of
‘the views now advanced. One circumstance it may
“be well, nevertheless, to point out, namely, the existence
1 the hand of two palmar arches coinciding with two
pure fransegmental trunks, whereas in 'the foot there is
but one’plantar arch and one pure transegmental artery.
. I have now to revert to certain anastomosing vessels
m the upper and lower extremities, which vessels have
not hitherto, it appears to me, had their true position
assigned to them ; these are the so-called articular arte-
ries of the elbow and knee-joints. Scarpa’s* beautiful
engravings shew How the arteries above the lide of flexion
join those below—comparatively small branches bein
sent to the joint itself—~how the recurrent trom the radial
ulnar and posterior interosseous in the arm join with the
Profunda and anastomotica arteries, and the recurrent
from the anterior and posterior tibial in the leg join with
the inferior articular, and these, again, with the superior
articular of the popliteal. _ |

. Has not this arrangement some rélation to the
g’ﬁ,_t}u-e of the movement proper to the joint—to the
ﬁtreme flexion of which it is capable, and which it so
tequently nundergoes ?
[Extreme flexion ‘must impede the ‘current of blood
ough the 'main trunk. This is casily proved in the
per. extremity, for if the elbow b acutely flexed,
U6 pulse becomes imperceptible at the wrist. When
291

- Sf_m _'Plalcs Ly XXX, VI, VEL S Syl Aneurisma riflessions ed
088ervazion; Anatomico-Chirurgiche, '
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recurrent arteries becoming -tributary to'the trunks from
" which they appear to spring, the supply of 'blood to the
}%ﬂpﬂrts below 1s not arrested, although it may be to some
extent impeded.*  Thus we have an example of the pro-
‘vision made for continuous supply analogous to the
“double system of veins, for securing the uninterrupted
~refurn of the blood—a provision for mamtaining a uni-
formity of performance under varying conditions.
~ The plan of arterial distribution in the limbs having
‘been now described as presenting straight and uniform
chaunels for transmission, tortuous and’ branching

‘nished by the fact that those arteries are most tense which are most
" affected by the movement of the part.” (p. 10.) "And at p. 14 Mr.
‘Bavory 'says, | A state of tension is of course by no means peculiar
‘to the blood-vessels, all the tissues whose pliancy’ will admit of it
‘are naturally more or less tense; some constantly, ‘'some occasionally.
In some it 1s not due to the. physical property of elasticity: But the
‘tension characteristic of the vessels is constant, and' due to elasticit
alone. Moreover, it far exceeds that of all other tissues, because the
Aare tubes whose patency under every condition of movement and posi-
tion must be maintained.” , ,
= Mr. Bavory, however, addsin a note at p. 12, It is well known
that when the elbow is acutely flexed, the pulse at the wrist becomes
amperceptible; and a similar effect upon the cireulation belotw is pro-
This fact is important, and

‘duced by extreme flexion of the knee.
illustrative of the purpose which the tension of the vessels fulfils.”’—
On the Shape of Transverse Wounds of the Blood-Vessels in relation
do their Physiology. j
& ¥ Mr. Ernest Hart has introduced a method of treating | popliteal
‘and other aneurisms by simple flexion of the knee-joint or elbow-joint,
48 the case may require. By Mr. Hart’s flexion methed the calibre of
the arteries at the point of flexure is materially diminished, and this to-
gether with the angle at which the flexible arterial tube is bent, effects
50 considerable a retardation of the current, without absolutely arrest-
Ing it, as to lead to the deposition of concentric laminated elots, while
the pressure of blood on the walls of the sac is of course simultane-
ously diminished. At least to these circumstances Mr., Hart refers
Mainly the success of this method of treatment. Thirteen cases of cure
“have been reported by him and  others: in the English journals sinee
Ifﬁ@'ﬁrat'case was brought before the Medico-Chirurgical Society (Vol.
- xlii., p. /205, of the Transactions, 1859). See also Lancet, Sept. 8,
18595 Tob, 8, 1862 : wnd the volume  of Medico-Chirurgical Trans-

¥

| delions now fortheoming.
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channels: for supply, and conneeting vessels establish-
mg the collateral cireuit, (see Fig. 9,) we have next to
mquire what purposes are served by such an arrangement,
Due velocity and temperature, with suitable con-
tinuity of supply, appear to be the principal conditions
subserved ' by the peculiar -distribution arrangements
which have mow been passed in review. Of the two
former, namely, velocity and temperature, it may be
necessary to say a few words. - i
The straight uniform tubes offer the minimum: of !
vesistance, and therefore the blood is as little as possible
deprived of its velocity. _.
‘The  branching and zigzag tubes: offer increased re-
sistance, and, in addition, by increasing the area of
aggregate section, diminish velocity.
111 The frietion in straight tubes of the!dimensions now
under considerationis in/so small a 'degree affected by
their length; that the portion of ‘the total friction due to
this. element may ‘be disrégarded ; in other words, m
examining thow /it comes: to -pass that the pulse is so.
nearly synchronous,in all i arteries,; the ' transegmentall
trinks ‘may be:taken:ofor/iall praetical intents' and!
purposes as having no length; so that each segment)
may be considered as substantially at the same distant@:
from the heart. |
. The straight tubes™ transmitting the blood to disél
parts, with the least loss of original velocity, there?r
- %A {ortuous state of arteries normally straight, taking into comd
sideration ' the fact pointed-iout: by Mr. Savory, namely, that of thes
constant longitudinal tension of blood-vessels, must constitute a
symptom of very great importance. . It must indicate under ﬂel:tah
circumstances an - alarming failure of nutrition, and one espee:
threatening the integrity of the cerebral cireulation. A failure of nu-
trition, acting on tlie arterial tissues, permits their yielding to the pres-
sure of the blood, and thus the arteries become elongated and neces-
sarily tortuous. A tortuous radial may imply a badly-nourished arterial
system—a badly-nourished arferial system implies weakness of cere

arteries—and weakness of cerebral arteries, a liability to apoplexy mﬂ
paralysis. o
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 provide against the loss of heat by the blood ; and, con-
‘sequently, maintain the parts most distant from, at a
 temperature little below that of, those mearest tothe
heart. _ |

. The segmental, branching and diminishing tube, by
"delaying the blood, allows it to impart its heat to the
tissues traversed, and, besides, renders the supply 'to

the capillary system: more steady and uniform, and less

EEﬂable to be interfered with by temporary  disturbing
causes. ' '

1/ For ‘example, Poiseuille found that "the influence
of violent respiratory movements was less perceptible
in. a muscular branch of the crural of a horse than in
‘the carotid.* | ol bus -
- It would thus seem that'the segmental artery is an
i‘a_fpparatus standing between the direct trunk and the
capillary 'system, by which the flow of blood is regu-
lated or equalized in 'those vessels mearest the capillary
System, and that: the retardation observed by Physio-
logists in the capillaries s not-sudderly brought about,
but anticipated in the segmental arteries.g /o /o
b1 To recapitulate, in conclusion; thie main trunk divides
o Nons remarquerons en outre, en nous renfermant. dans l'ex-
pericnce No. 11 que, lorsque de violens efforts respiratoires ont lieu,
les différences de hauteurs dues & I'inspiration, et a' I’expirdtion, pré-
sentées par le rameau de laiervale; sont/a la vérité un:peu plus grandes
"ﬁﬁ_, dans le, pas ou, les mouvemens respiratoires ont lien dans Pétat
_orma]t mals ces hauteurs n’offrent pas les énormes différences que
resentcrent: les bautewrs donnés: dans:les mémes circonstarices par
émodynamometre placé isur \la carotide.”—Journad de Plysiologie,
BilBite witic p. 272  zlaezov-hoold .
e I laid) the foregoing anatomieal faets: before my colleague, Dr,
| Burdon Sanderson, knowing him to be engaged ! in ‘physiological ex~

| -Elments having reference ito the'circulation of ‘the blood, and he most
' kindly favoured me with the following mote; which' he has given me
' Permission to print here :— !
5114 The physiological importance of the fuct above stated relating to
 the  anatomical’ arrangement and- distribution of the  arteries of the
| limbs; is derived from the assumption that itiis necessary for the main-
tenance of healthy nutrition that, in all arteries of distribution; the cir=
|

ol
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segment, and, another for the nuirition and warming ¢
sy, th, Ay craslc. condinns fr e sy Dank
of the. Blood, throngh it, thereby, preserying the blood's
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culation should be equa lgrl rsltplid “Whatever Ithémdist;]]ii:& of the iartiarjﬁ
iﬁﬁﬁl,rr: or of the e:ﬂ'gts; supplied r]J;,T it, from the heart. The truth of
this a_ﬁsﬁhlp_i;'i’lm;' vill perba s hardly 'be questioned, for the quantity of
b-pma- ﬁﬁe'ésirii'u' for the nu fit[idﬁ it clearly e the same in all ‘parts.
of the body, provided that. the'tissues compared aré of fhe satme natn d
As ‘Tegards the drteries of organs differing irl strictute, /it is” possib
that the principle ‘doks riot hi;l‘d_"gBt'!H;"if fﬁ’aj"iﬁé}f ‘be sﬁp]iu'sEd"ﬁiﬁ?
just'as“the ca iltary " ‘circulation of 'different tissues extibits material
differences of ariangement, the arteries leading to ‘them 'may oconvi
blood at very differc [t 'vates Telatively to' the' area of fhieir ‘sections—
tliat {8, dt very different velocities. ' "Phishas’tot, hoivever, Been as
&'Lﬁﬁhdh 'igf‘.‘.él_i!:&éﬁ{':‘.:I||:[ili‘- i BUOTSIOON O H.I:l,l'_'l_!- . AL a19al
e T the precedin > Pages it has been shewn,'as tegards the h’rr'a'hgé-’ (
ment of the arteries of limbs, {Hat the principal artery, after giving off
a large branch near its origiti for the supply of'ddjacent parts, “is ' con-
tinied itl'its original coutse by ‘an undivided 'drtery ‘destined to'convey

blijbﬂ"’lcﬁ those which ‘aré mor vemiote.  The effect of this arrangement
on theé circulition of 'the limb may be considered’ (1), as regards the
velocity of 'the arterial current, and (2), as regards'its pressure or en-
sioh. " With referénce to'the formet, it is 'well known ‘that (with the
exception of ‘the' aorta) 'E#'éi'j“'iﬁi‘tery'jl‘in' “dividing is“représented by
branches, the sum of the calibrés of ‘whichis greater than' that™ of thes
trunk, and that the more numerous the ‘branchings'the greater the diss
parity, so'that'the aggregate area of the avterial system o its ultimates
ramifications is ‘enormously greater than that of the aorta. ' Inasmuchy |
therefore, as the velocity of a current in any system of branchingy
tubes is equal to the quantity of blood which flows into and out of it
divided by the calibre or the sum of the calibres of the arteries whieh |
compose it, it is obvious that in an artery which branches rapidly the»
loss of velocity must be correspondingly rapid. In an artery whicl
does not branch at all, the velocity may either remain stationary, W ok
will be the case if it maintains the same calibre—increase, if it dimiui
in calibre,—or diminish, if the area ‘of its section increases. As I
the ‘transegmental’ artery of a limb, the area of section is €q al |
throughout, it follows that blood is actually delivered by such an
artery with the same velocity as that which the current manifests at its |
origin. k.

5 The effect of branching, in retarding the arterial current, is well{
shewn in the experiments of M. Chauveau of Lyons, who has lately

i
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heat; the nutrient artery is arranged so as to delay the
‘blood, to deliver it with diminished velocity to the
capillary system, and to allow it to yield part of 1ts heat
to the tissues of the segment. The ‘communicating
vessels serve to maintain'a continuous supply—to secure
a uniform result under varying conditfions.
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:;E:cégﬂﬁd_in dateiﬁiﬁipg the velocity of the movement of the blood
conveyed by arteries with much greater aceuracy than had been atfained
by any previous investigator, ~He found that, while in the carotid,
blood was_propelled. at the rate of about. fifty-two centimeters in a
second at each contraction of the ventricles, the most rapid movement
“produced in _thgffziu_i_ql did not exceed seventeen centimeters in a second.
No experiments have as yet been made as to the comparative velocity
ol the current at the opposite extremities of undivided arteries.
- “The pressure of the blood-current in the arterial circulation is.
affected by conditions so numerous and complicated, that it is one of
the most diffienlt. problems in animal mechanics to determine their
‘operation with precision, It may; however, be stated generally, that

R £8 n CTCE f TYE TR eTAas B TR B e Al L AN SR LD D RO R

‘the pressure of thie blood in an artery depends (1), on the foree with
Which, the blood is transmitted @ fergo to the artery; and (2), fhe resist-
‘@nce which is offered tothe current of blood by, the channels, throngh:
‘Which it has to pass by, its own. cohesion. |, Resistance is offered by the
drtentes, capillaries, and. veins, but in far greater degree by the capilla-
‘Hes than by any, other part. of; the, vascular, system., In an artery
‘Without branches, even; though of  considerable size, the obstacle to the
Progress of the blood is so small iniproportion to the sum of the re-
tance, offered to, the ciroulation, that the difference. between the pres-
¢s, manifested, at. its; commencement, and, termination must be. s
ronsiderable, as notito be, of  the slightest, practical importanee.”













