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fIE ARTERIAL VLOOD SUPPLY OF THE PANCREAS

An arbory supplying the pancrens wee first pletured snd
briofly deseribed by Vesalius® in 1584, The supply wae more
canpletely deseribed iy Winslew®, Maller’, and Dedl'. Noderm
enatomy texte have followed the works of Vornouil® and ethor
anstanists of the early 1Oth oentury, leaving umsed the more
epcurate desoriptions of the earlier emd sudseguont mmm-.
Sinse thes, Sappey®, Wiart!, Rlo Bremoe’, frur’, Tostutil,
Lipshatall, nomodanowskagel?, adaent?®, retréall, muctolS,
and Ziegler'® have comtrituted eubstentislly to eur understanding
of the vessele supplying the panoroes. lany others have written
articles of interest om this subjoct, but each of the aboves
nemod men hag contributed st lesst ens new end important finding
vhich bears on thie subjects he resder is espooially veferrod
to Petren’s monograph on thw srterisl end vencus supply of he
ducdemm end boad of the pancreasill, The works of Remodanowsinjel®
and %iﬁgiavlﬁ are also of partioulsr importonce.

For the surgeon, any desoription of the blood supply to the
pencreas without some memtion of the vessels mupplying the
duoderum is incomplete, simce the relationship of the two orgens
is moat intimetes A oconecise, mocurate deseription of the srterial
suprly to the firet part of the dupdemms is given by Wilkdell,

Dissections wore made of srterinlly embelmed and injected
cadavers in the anstomy leboratorics of the University of Oregem
Hedical Sehwo) end of specimens frem aubtopeias which were injected



with & polabin solor mess and fised in 60 por cent formelin
solutions In all, 50 disseotions wore porformed. Pereenbages
quoted below are in sme fuvetencos ccmputed from eliphtly less
than the totel mmber bocsuse of diffisulties of dlsgestion
onoouniered in parts of the region digesotod. Unless specifiod,
porocentepges given ere of the writer's series of cesess The
vassular pettern here desoribed hms been limited te tiw moet
conptant vessels aud those of greatest surpgieel sipnificsnoe,
Typioally (Fipe 1) the pamereec is supplied by two orbteries
fron the gustroduodenal, two from the superier mesenterie, and
one from either the splenie, hepaife, or colisc arberiess In
addition to thece a veriable mmber of mn arbories arise
from the splenic, gastroducdenal, and hepaiie, The larger vesvels
erising fron the gestroducdensl srtery sre the superior psmereuticow
duodenal arterios (right penereaticeducdenal of weme euthors),

Those are two in mmber, en snberior and & postericrs They
sasstanose with sorrespending suberier end pesterior infericy
penerseticoduodenal arterion (left psneventiocducdenal) from the
suporior mesenterie (Fige lu)» These vessels fora two arterisl
srondos, one on the posterier surfmce of the lwad of the mﬁnnu,
the other, swoopt for its lowermoat part, on the santerior surface.
They are respectively the posterior sad the saterior sroades of
the panorsas. The two inferior panoreaticcduodensl erteries
usually arise in & csmson trunk from the superier weoeenterio,

the semwen inferior pencrpatisoduodenal artery. The superior



pencrestie artery is the least comstent of any of the lerpe
arteries to the panoress.: Vhen present, 1t arises fram the splenio,
hopatio, or divectly fvam the celimo artories, In addition to

the arterien menbioned sbove an inforior pencreatio artery,

which passos along the inferior margin of the body ¢to the teil,

mey talke origin from the superior mesenteric, the inferdior
mmﬁgo&adml, or the superisr pancreatis artery.

Tho pancreeticoduodenal erteriss are nsuslly at lenst 2 mm.
in dimmeter, the superior neayly alweys being lasyor than the
inferiors The superior pamsvestio artery is most sammonly 1.% mm.
end the inferior pancrestio 1.0 to 1,5 ma. in diamoter . 411
other vessels mantioned are nsually 1,0 to 1.5 mme in diemotor.

The gastreducdena} srvery (Figse 1,2,5,0e) avises from tiw
hepatie just dorsal end eliphtly euporior to the junotion of the
gylorus ond the duodemum. 'heress the hopatic passes upwerd in
the hepatodusdena]l ligmment, media) to the camuen duot snd anterior
%0 the portsl vein, the gestroducdensl couress dowmmapd, medisl bo
the omanon duet and dovsal %o the firet part of the duodemm to
semminats at 463 lower bowder by dividing inte the right gastro-
epiploio and anterier suporior pencreatiocoduodenel erterisg.

As the pastroduodens] pasces dorsal to the suporior margin of

the duoderam, it gives off the postorior eupericr pencrestieoduodenal
arberys Two smaller branches are given off to the firet part of

the duedemm (Figse 1,5+)s the supraduodemal artory to the

superior well and most of the antorior surfece, and the retvoduedemel
artory (Fige 1.) srising onowhalf imch sbove the bifurcation of the
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gostroduodenal and mzwtag the lower twoethirds of the posteriop
wall, somotimos extending ws fur as the second part. The remainder
of the firet pert of tho duodemsn 4o supplied by brenches Prem the
pylorie, the »ight pestroepiploie, sud the superior pancresticos
duodenal erterfies. 4 fow veriable end wmemed branches mey be
civon t¢ the heed af' the penorens.

The postorior superior papcreeticeducdonal arbery (Figse 1,3,
Ly5,6e} (superior richt pencresticoduodennl) is s surgleelly
important artery, 2 mm. in diemeter, which has saseped mention in
modern textbools of enatony in spite of ite ococurrence ia
06 por oont of the 50 saies Alasseted, Bdwerds’® found Whis
artery in 97 por cont of 100 eadavers tut mistook 1t for the
retroduodensl srtory described by Wilkded7, It tales erisin frem
the right doreal side of the gestroduodenal end in 86 per sent
of onsen (Petren) passes to the right and inferiorly morcss the
anberior surface of the comuon bils ducts It then eurves dowward
from the »ight side of the duot towmrd the left, ervesing dersal
to the intrapasereatic parte Tius, the common duot pesses through
an arterie) loop fommed by this artery (Figes 1,0,5.)s Petren
found that in 3l por eent of onees the gestroducdenal srtery lies
directly antericr to the common duot where this artery smes off.
In these cnses the anterior part of the loop is stwent (Fig. 3.}
1t passos dowrwerd in an are 4o snestomose with the posterior
inferior pancreaticoducdensl arbtery, As 1t loops over the cemen
bile duct, 4t meerly elwaye contvitutes smsll brenches to 1%
(Pigss 1,5:)s Commonly ons of these sxtends up the well of the
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common end oystic ducts (Fige S¢), osomotimes beimp developed to
such n dogres a: to fom an ncovenory aystic arbery, Seotien
ond ligetion or tmlmﬂﬂm of the comeon duot might load %o
neerosis by interforing with these blood vessels, This may
erplain the lenkaze of bile cammon aftey these proceduren.

The posterior arcade is uevelily situeted cephsled to the
antorior arsades The fine branches of the posterior arcade
anasbemose with each other, formming secondary end tortiary ercades
more froguently than do those of the enterior eveede (Fige Ls)e
Short brenches from 1% surply pancrentie tissuey Jonper, more
superficial Lraohas surply ihe duodemus, ,

The enterder superior pencrestisodupdemnsl srbory (Figse 3,2,6e)
(superior panoreaticoduodemal, right inferior pancresiiosducdenal)
arises as & twruinel bronoh of the gestroduodensl in 100 per ocent
of the ceses exumined, It comes off jusht sbove the lower wall of
the first pert of the duodemm, In 76 per ocent of these ceses
the sroade passes direotly dowmward and then curves siightly to
the left over the anterior surfuce of the head of the panscress,
many times beinz partislly imbedded in it but mesrly slweys visible
fron in fromt (Pig. 8.)s Thiz first part of ite course 1iea 1.5
to 2 me ewny from the enterior groove between peneress and
dugdenum, Ag 1% deseends, it approaches the grogve moye closely
untll at the Jumotion of the bhorisontal and the sscending parts
of the duodemmm 4t yeschos it and bends shinyply around the
inferior margin of the psnoreas, or pesses through ity Finally
it passes dersally and upward to the left to lie in its last £ifth
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on the posterior surface of the head of the pancreas, or within the
substence of the gland, That portion of the esrcade lying on the
anterior surface of the gland is often.quite tortuous., In 2 per
cent of cases the anterior arcade iies throughbut its course on
the anterior surface of the head of the pencreass In these cases,
although the arcade approaches the groove between gland end duvodemm,

it never attains it.

Tho saberior and posterier imfovior pancresticoduedenal erteriss
(Figss 1,2,3,1,60) noy arise efther in & oommon tyunk {62 por ocomt)
or soparntely (38 per sent) frea the gupericr mesentorie (60 per
M). the first jejumel (26 per cent), or the widdle solic artery
(1L por cont)s They usually (in &L por cont) arise pestoriorly
fraa the superior mesemberio or jejunel arteries, In 36 per cont
of csnes they arise frem the right side, the anterior surfacs,
or the left side of the superior mesenterie srbory, Sesrly
elways thove ariging t‘m & Jojunal ertery emo off dorselly, The
'eﬂgin of those vosasls 15 usually at the lowor margin of the
ool of the pamoreas, but they may oome off high dehind thw
pansresss  The dusdenojejunal flemre i suprlied meinly W
branches from one of %w inferior pancreatiseducdems] srbteries, the
Piret jejunsl making & nivor mtr&but;@ %o 1t, Vhore ‘heso vessels
say bo destroyed i ls sugposted that the surpeor exvise the proximal
one or two inohes of the jefumm,

Toe inferlor pesnerestic artery (Vige 1o) is constant secording
0 Whartonl, who found 16 present in 100 per eent of 30 dlisssctisns
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and corrosion preparetions. It may toke ovipgin from the superior
megenteric, the anterior superior panerest ieoduodensi, $he inferior
nanerocticoduodenal, or the superdor pencrectie ertery and often
receives connsetions from two or more of thess, It pasces from
the Mlght toward the tail inbedded inthe dorsal surfuce of the
body of ths puneress and lise in ite entire course within J om. of
the inforior mergin of the glund, I% roceives anastomoses from
panereatie brunches of the milenic artory,

The guperior puncreatic artery (Figss 1,3,04) (grest smperior

ponerentiows=faller)® is prosent in B4 ner cent of cuses and ie
Wite varlable in sizes Although usuelly ebous 1.8 wu, in diameter,
it veriocs from I pe t0 nearly 1 ome This vessel srises fron the
Pirst 2 ome of the aplenis or hesatie srtery or frog the celise
exdss I moy glve origin ¢o the middile colie arbery {¥Flg. 6.)

{4 per cont} or mey snostomose wikth it {4 per cent)s This artery
peanes dorsal do the nock or body of the pencreas and the svlenio
volne It ddvides into & broneh which noases to the enterior
surfuce of the head to smastomose with s Pairly constunt brench

of the enterior superior nenersuticoducdencl artery {Fige. 1,2,64)s
The other branch courses to %ﬁe left vhere 1% usunlly communicates
with the inferior panérmtia aptery snd mey glve ardgin o it.

The superior pancreatie erxdery 19 not deserdbed i any of the

*rhia 15 not $0 be confuged with the "grest pencreatic® of
asore texthooks, which g omitted in this 4ipoursion ninee it is
roroly found se desoribeds y



standard taxthookSe

Tho other pansrentlo brenches {lesser pancreatios) (Fipe. 1,
6o} from the splenic srtery ave usuelly quite smell, but ocesuionally
oo mey attain 2 wn, iv dieneber, They immediately remify in the
subatanss of the gland, snasbomosing with one mnother and with
the inferior and guperior pancreatic erterdes, They very im
muboy froa two b0 nins end ere slways prosent,

Pansreatic breonches of the gestroduodemel (Fige 1.) are
eommon buk veriables They cocuy im &2 yer cent of cases, Mook
of them tend to coour soar the temimniion of this ordery,.

Branches of the hepetic asupplylinms the pencress (Figs 1)
arv incomstent and veriablo. vVessols 1 mm. or larger in diemeter
are present iz only 10 por cent of ceses.s They weary in mmber frum
ono o four, and tend to be present when the Dopetis iz wmusuaslly
iong o Imbadded im the penereas.

The middle colie artery may have goveral imporbeat relations
| %o the panoyeacs It mey arise high on the suporior mesentorie and
Yo in ocomtoot with the ponovens feyr o short distanee, In ope oase
observed 1% paseed theough the heed of the panoreas, having ite
najor bifurcotion while fabodded in the glands, Tho middle colis
ney divide near its origin iante two or three feiresized veseels,
ope of which, enroute to the splenis flemure, mey lie imbedded in
the pancrens aleng its inferior margin or in the posterior espsule
of the glond, Flgure & chows ene of tws oases pbeerved in whieh
the middle colio erbery teok its origin frem the suporior pancreatiocs
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fieglosr’® descrdbes two ceses in which the middls eolic nrbery boel
fte ordcin from the gestrodusdensl.

fn anemalous hopatic artery arises Crom the sunerior nesenteric
in 10 per cont of enses (O por cemt right hepetis arbory, 2 per
‘son® an acoessory hepatic)s Whon preseut it passes dorsal be the
hesd of the pencyess into the hepatoducdenal ligement, ofton
Iying dorsel 4o the omason Lile ducty The wyetie arbery hoe a
siniler origin and course in L per cent of coses. Thase srwmelous
hopatio and oystie artories always give oripgin %o lerpe branches
which supply the pesberior surface of the pland end eontrilute
to the postorior aroude.

The reletionship of the erteries to the veins ie fairly
sonstants Dvery srtery deseribed above hes a convomitant veins
feoording to the writer's obsorvetions, as well a@ Petvem's, the
veins wwually iis neaver the surdace of the gland than the arberies.
The saterior svperior panoreetiocoducdenal win drelns eongtantly
inte the righi gsstroepiplolo wein, which is @ trivutery of the
superder mooenteriec, The postericr superior pasoywstiocoducdens])
voin almsst alweys drains diseotly futo the portel vein (Fige Sele
The lower veins emply divestly into the superior mesenteric or ome
of ite trituteries. The posterior infericy psnsrestilocduodenal
veln moy eeply into the infericr mesemberic. The splemis wein,
whioh is somotinmes imbedded im the gland peceives several weins
fyon the Lody and deil,

The author wishes %o ackuowledge the edview of Dye Roberk 5.
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Dow ané Dr. John A, Gius undsr whoss direction the work wes
done., He iz also indebted to Clarice /shworth and Clara Pilerson

for assistance in the prepasystion of illustretiona,
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SMARY and CONCLUSIONS

A briel review of the literature on the cireculstion of the
panersas is presended., Observations on the arterisl eirculation
of the n&nﬁrnaaAin B0 crses are reported, The arterial supply of
the panereas though variable follows & fairly constant patiern.
The anterior and nosterior arcades lis on the respective surfaces
of the head of the glund. Arteries supplying the paneress found
in this study ared
Anterior superior gancraaticoéumaanﬁl in 100% of cases

form the anterior arcade
Antericr inferior pancreaticoduodenal in 100%

Posterior superior pancreaticoduodensl in 964
form the postericr sreads

Posterior inferior pancreaticoduodensl in 1005
Inferior vancreatic in 1004 {Wharton}
Sunerior pancreatic in 54%
Pancreatic brenches of the splenie in 100%
Pancrsatic brenches of the gsstrodusdenal in 87%
Pancreatie branches of the hepatic in 106,

The vegsels sunnlying the first part of the ducdenum are:
the suprsduocdenal, the retroducdenal, and branches from the
nyloric, the vight gastroepinlolie, ard the supsrior pancreatico-
duodenal arieries.

The arterial loop formed by the postarior superior panereétieo~

duodenal artery around the comwn bile duct is deseribed, Branches

from this vessel supply the corwon Gueb. It 15 suggmested that
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damage o this dleed supply mey vesuls in lseknge of bile following
ligetion or transplantation of the common duct,

Tho veine of the pancress follow t:s seme general course as
the srbgﬁo,c tut lie superficial to them.

Attention is divected te the posterior superior pagcreatioow
duodenel, the inferior pemerestic, and the superior psnorentie
srteries, whioh, although of importent sise and relatively
constant oocurrence, are uniformly mopieobed in deaariptions of the |
pemoreatio oireculation found in standerd anstomy textbooks.

Sines the duodemojojunel flemuve ia sunplied neinly by
branchos fras ene of the inferior pancresticoducdensl erberies,
it is vecomsended thet in nrocedures which might intervupt these
vouisels the proximel one oF two imshes of the Jejumm be exolmed,
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Figs 1e Dingremstio resresentuotion of the tynionl
arberial sunoly of the naneress, Anterioy

agpocte

Fips 2¢ The most tommon arvenpesent of the anteriop
pencrectic arende. Antorior nspect with
pylome snd firved pert of duodenum yeflected

to the right, {Modified from Petrén)
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Plgs 5» Posterior aspeet of tho apocimen in Fig, 2
showing melations precsnt in 14 per oent of
pasngy The gaatroduodensy ortery lios
Sireotly anterior to the sowuon bile duot,

(Boairied Pran Dotrdn)

Fige @ 'The most sommon aprangoement of the postexior
paporestic oreude. Postorior nspect wifh pylors
and first pazd of duodonum reflecied $o the
vighte (Modified from Petren)
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Pizs By Vesculer distribution sbout the eammon bile duot
s vioved frog the right vhen $he duodenus and
attached panoroas are reflected nedislly,.
{Hodified from Rio Pranco)
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Fig. 6e

Spocinen iz whish the niddle colie artery takes
ordgin from the superior panoreotic, The
traneverse colon and stounah are refiected
wvards Noto that the right colie srtery
pansss directly to the hepatiec flexure of the
oolofs and the nmiddie colie pesses to the eplenio
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