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AABBSS  TTRRAACCTT    OObb  jjeecc  ttii  vvee::  The im por tan ce of the vas cu lar ana tomy of the hand is evi dent es pe ci -
ally in re cons truc ti on of con ge ni tal ano ma li es, post tra u ma tic le si ons and ra di al ar tery (RA) har-
ves ting to use as an ar te ri al bypass con du it. This study was per for med to ex pand the da ta
re por ted in the li te ra tu re abo ut the de ep pal mar arch in man. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: Fifty hands
out of 25 formalin fixed and red-colored latex injected cadavers we re dis sec ted. The di a me ters
of the con tri bu ting branc hes and the pal mar me ta car pal ar te ri es we re me a su red. The con fi gu -
ra ti ons of the arc hes we re clas si fi ed and were eva lu a ted for bi la te ra lism. The po si ti on of the
de ep branch of the ul nar ner ve (DBUN) to the de ep pal mar arch (DPA) was al so eva lu a ted. RRee--
ssuullttss::  Thre e types of comp le te arch we re de ter mi ned; type A (32%), type B (40%) and type C
(26%). Only one in comp le te arch was fo und (2%). The me an di a me ters of the par ti ci pa ting ter-
mi nal part of the RA, and thepro xi mal and dis tal de ep branc hes of the ul nar ar tery (UA) we re
me a su red as 2.60 mm, 1.77 mm and 1.63 mm, res pec ti vely. The me an di a me ter of the first pal-
mar me ta car pal ar tery was 1.5 mm, the 2nd was 1.41 mm and the 3rd was 1.45 mm. In 37 (74%)
samp les the DBUN cros sed the DPA ob li qu ely and dor sally, whi le in 12 (24%) samp les it cros -
sed the DPA on its pal mar as pect. CCoonncclluussiioonn:: Understanding the arterial network and the vari-
ations of the hand is useful for surgical reconstruction procedures. Vessels of the deep arch have
been found to be of sufficient size to allow microsurgical repair. The variable position of the
DBUN in respect to the DPA is an important structure in this region surgery.

KKeeyy  WWoorrddss::  Ra di al ar tery; ul nar ar tery; hand; ana tomy

ÖÖZZEETT  AAmmaaçç::  Elin vas kü ler ana to mi si nin öne mi, kon je ni tal ve ya post trav ma tik el ano ma li le ri nin
re kons trük si yo nun da or ta ya çık mak ta dır. Ay rı ca a. ra di a lis son za man lar da mi yo kar di yal re vas kü -
la ri zas yonu sağ la mak ama cıy la da kul la nıl mak ta dır. Bu ça lış ma, li te ra tür de ar cus pal ma ris pro fun -
dus (APP) ile il gi li ve ri le rin gün cel len me sini ve artı rıl ma sı nı amaç la mak ta dır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::
For ma lin ile sa bit len miş ve kır mı zı bo ya ile renk len di ril miş la teks en jek si yo nu ya pıl mış, 25 ka dav -
ra ya ait 50 el dis se ke edil miş tir. APP ’ye ka tı lan da mar la rın ve aa. me ta car pa les pal ma res’in çap la -
rı öl çül müş tür. APP tip len di ril miş ve si met ri açı sın dan de ğer len di ril miş tir. Ay rı ca, r. pro fun dus
ner vus ul na ris ’in APP ’ye gö re po zis yo nu de ğer len di ril miş tir. BBuull  gguu  llaarr::  Üç tip komp let ar cus be -
lir len miş tir: tip A (%32), tip B (%40) ve tip C (%26). Sa de ce bir tek in komp let ar cus (%2) göz len -
miş tir. Ar cus'a ka tı lan a. ra di a lis son kıs mı ile a. ul na ris ’in prok si mal ve dis tal r. pal ma ris
pro fun dus'la rı nın çap la rı sı ra sıy la 2.60 mm, 1.77 mm ve 1.63 mm ola rak öl çül müş tür. Bi rin ci a. me -
ta car pa lis pal ma ris’in ça pı 1.5 mm, ikin ci si nin 1.41 mm ve üçün cü sü nün 1.45 mm’dir. Otuz yedi
(%74) ör nek te r. pro fun dus ner vus ul na ris APP ’yi dor sal ta ra fın dan, 12 (%24) ör nek te ise pal mar
ta ra fın dan çaprazladığı görülmüştür. SSoo  nnuuçç:: Elin vas kü ler ya pı sı nın ve var yas yon la rı nın iyi an la -
şıl ma sı cer ra hi re kons trük si yon gi ri şim le ri için çok önem ta şı mak ta dır. Ya pı lan ça lış ma APP ve
dal la rı nın mik ro cer ra hi pro se dür ler de kul la nı la bi lir bo yut lar da ol du ğu nu gös ter mek te dir. R. pro -
fun dus ner vus ul na ris ’in APP ’ye gö re de ğiş ken lik gös te ren po zis yo nu böl ge cer ra hi sin de önem li
bir du rum ola rak dik ka ti çek mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ar te ri a ra di a lis; ar te ri a ul na ris; el; ana to mi
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Deep Palmar Arch in Man
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he su per fi ci al and de ep pal mar arc hes supply
the hand. The se two arc hes balance the cir-
cu la ti on by so me com pen sa tory va ri a ti -

ons.1-6

The im por tan ce of the vas cu lar ana tomy of
the hand is evi dent es pe ci ally in re cons truc ti on
of con ge ni tal ano ma li es, post tra u ma tic le si ons
and RA har ves ting for use as an ar te ri al bypass
con du it.2,3,7,8 Exc lu ding the well-known su per fi -
ci al pal mar arch, re cent stu di es ha ve shown that
the de ep pal mar arch and its branc hes are ade qu -
a te in si ze for so me mic ro vas cu lar re cons truc ti -
on pro ce du res. Ho we ver, the va ri ab le
con for ma ti on of the ves sels and the po ten ti al of
isc he mi a are the ma jor dif fi cul ti es of the se sur gi -
cal pro ce du res.9

Ne vert he less, Dopp ler flow-me ter tech ni qu e
is su i tab le only for su per fi ci al pal mar arch in ves ti -
ga ti ons.10-12 The an gi og rap hic stu di es can only gi -
ve ge ne ral in for ma ti on abo ut the de ep pal mar arch
be ca u se of the small si ze and fa ir anas to mo ses of
the ves sels and un pre dic tab le deg re es of va so cons -
tric ti on and re ac ti ve va so di la ta ti on prob lem se c-
on dary to the dye in jec ti on stress.8,9 For the se
re a sons, the mac ros co pic ca da ver stu di es with im-
pro ved tech ni qu es as ar te ri al in jec ti on of poly mer
or la tex so lu ti on for ins tan ce, are ga i ning im por -
tan ce.5

The deep palmar arch (DPA) is the ter mi nal
cur ve of the RA that li es un der the lum bri cal mus-
c les and ten dons of the fle xor musc les at the le vel
of the pro xi mal ex tre mi ti es of the me ta car pal bo -
nes. The ul nar con tri bu ti on to this arch is the de -
ep pal mar branch of the ulnar artery (UA). The
ul nar con tri bu ti on may exist with two de ep pal-
mar branc hes of the UA, which are designated the
pro xi mal and the dis tal. Thre e pal mar me ta car pal
ar te ri es (PMA) ari se from the con vex si de of the
arch and so me branc hes from the con ca ve si de to
the re te car pa le pal ma re. The arch al so gi ves off
so me branc hes to the ad ja cent struc tu res such as
lum bri cal musc les, syno vi al she aths and per fo ra -
ting anas to mo tic ar te ri es to the dor sal sur fa ce of
the hand.1-6,13,14

MA TE RI AL AND MET HODS

50 hands (25 left, 25 right hands) of 25 for ma lin fi -
xed ca da vers we re dis sec ted at the Ana tomy De-
part ment of the Ege Uni ver sity Me di cal Fa culty.
Red-co lo red la tex was in jec ted in to the brac hi al ar-
tery at the le vel of the el bow. The fle xor re ti na cu -
lum was ope ned and the fle xor ten dons we re cut
and were ele va ted to exp lo re the de ep pal mar arch.
The dis sec ti ons we re ma de with the help of a dis-
sec ting lo op (mag ni fi ca ti on x 2.5).

The type cas ting was ma de ac cor ding to dis tri -
bu ti on and ana to mi cal con fi gu ra ti on of the DPA
based on pre vi o us stu di es in the li te ra tu re. The
comp le te type of arch was sub di vi ded in to thre e
types, ac cor ding to the type of par ti ci pa ti on of the -
ir de ep pal mar branch of the UA eit her dis tal, pro -
xi mal or both (Tab le 1).

With the help of a di gi tal ca li per (0.02 mm
Shock & Pro of), the di a me ter of the RA was ta ken
at the le vel of the first me ta car pal spa ce whi le the
de ep branch(es) of UA, and PMAs we re me a su red
at the ir ori gin. 

The con fi gu ra ti ons of the arc hes we re al so
eva lu a ted for bi la te ra lism and symmetry. 

Stu dents t-test was per for med for sta tis ti cal
analy sis.

As an im por tant ad ja cent struc tu re, the po si ti -
on of the de ep branch of the ul nar ner ve to the
DPA was al so eva lu a ted.

RE SULTS

In this study, although at le ast one of the de ep pal-
mar branc hes of the UA was pre sent in all spe ci -
mens, an in comp le te arch was de ter mi ned on a

RA UA-p UA-d 1st PMA 2nd PMA 3rd PMA

2.60 (± 0.47) 1.77 (± 0.44) 1.64 (± 0.52) 1.50 (± 0.38) 1.41 (± 0.35) 1.45 (± 0.33)

TABLE 1: The mean diameters (mm) of the 
corresponding vessels of the DPA and 

palmar metacarpal arteries.

DPA: Deep palmar arch,
RA: Radial artery,
UA-p: Proximal deep branch of the ulnar artery,
UA-d: Distal deep branch of the ulnar artery,
PMA: Palmar metacarpal artery.
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right hand (2%). The rest of the arc hes we re com-
p le te (98%).

Comp le te arc hes we re di vi ded in to thre e
types:

TTyyppee  AA:: The de ep arch was for med by the de -
ep branch of the RA and the dis tal de ep branch of
the UA. This type was fo und on 16 hands (32%)
(Fi gu re 1).

TTyyppee  BB:: This most com mon type was for med
by the de ep branch of the RA and the pro xi mal de -
ep branch of the UA. This type was fo und on 20
hands (40%) (Fi gu re 2).

TTyyppee  CC:: The de ep arch was for med by the de -
ep branch of the RA and two de ep branc hes (the
dis tal and pro xi mal) of the UA. This type was fo und
on 13 hands (26%) (Fi gu re 3).

Only one in comp le te arch was fo und in our
dis sec ti ons (2%). In that samp le the first pal mar
me ta car pal ar tery was branc hed out from the RA,
whi le the ul nar two from the de ep branch of the
UA (Fi gu re 4).

The di a me ters of the ar te ri es and branc hes
were disp la yed in Tab le 2. The re was no sig ni fi cant
dif fe ren ce between the right and left pal mar me ta -
car pal ar te ri al di a me ters (p> 0.05, Stu dent’s t-test)
whether the arch was comp le te or in comp le te.

In 37 (74%) samp les the de ep branch of the ul -
nar ner ve cros sed the DPA ob li qu ely and dor sally

(Fi gu re 1), whi le in 12 (24%) samp les it cros sed the
DPA on its pal mar as pect (Fi gu re 2).

DIS CUS SI ON

DPA is one of the most im por tant vas cu lar struc tu -
res in the hand that supp li es the fin gers, de ep pal-
mar re gi on-inc lu ding in te ros se o us and lum bri cal
musc les and fle xor ten dons-and the dor sum of the
hand with so me anas to mo tic branc hes. This arch
is ma inly for med by the de ep branch of the RA
that re ce i ves one or two anas to mo tic de ep
branch(es) from the UA.1,4,6,15,16 So me re se arc hes
des cri bed dif fe rent anas to mo tic branc hes to the
DPA. Jur jus et al re por ted that the in te ros se o us
ar te ri es con tri bu ted ma inly to the for ma ti on of
the DPA in one of 150 (0.66%) samp les.17 Dub re -
u il-Cham bar del re por ted 19% of an te ri or in te ros -
se o us ar tery con tri bu ti on and clas si fi ed it as type
II I.1 Po te at re por ted a ca se of uni la te ral ab sen ce
of the RA, in which the DPA was ma inly for med
by a branch from an in cre a sed in te ros se o us ar tery
that re ac hed the pal mar re gi on from the dor sal as-
pect by pas sing thro ugh the third in te ros se o us
spa ce.18

The ot her ar tery is the dor sal me ta car pal ar-
tery that has be en ob ser ved in 9% of exa mi ned 218
ca ses.19 It has al so be en re por ted in 2 of 150 ca ses
that me di an ar tery is en ding as an anas to mo tic ves-
sel to the de ep pal mar arch.20

FIGURE 1: Type A. The deep branch of the ulnar nerve crosses obliquely
and dorsally.
ra: Radial artery, ua: Ulnar artery, dpa: Deep palmar arch, ua-d: Distal deep
branch of ulnar artery, dbnu: Deep branch of ulnar nerve.

FIGURE 2: Type B. The deep branch of the ulnar nerve crosses the DPA
from the palmar aspect.
ra: Radial artery, dpa: Deep palmar arch, ua-p: Proximal deep branch of
ulnar artery, dbun: Deep branch of ulnar nerve.
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The in comp le te de ep pal mar arch was de fi ned
pre vi o usly by many aut hors at dif fe rent frequen-
cies (Tab le 3). Only one in comp le te arch was fo -
und in our dis sec ti on (2%) that was com pa tib le
with Co le man & An son’s gro up II type B DPA.13 In
this samp le, the first pal mar me ta car pal ar tery
branc hed out from RA, whi le the ul nar two from
the de ep branch of the UA.

The complete type A, which was composed by
the RA and the proximal deep palmar branch of
UA, has been observed in 20.9% to 46.7% of cases
by other researchers and the most common type by
Coleman and Anson and Gellman.9,13 The present
study revealed an average percentage (32%).

The formation of the arch by the RA anasto-
mosing with the distal deep palmar branch, the
complete type B, was reported as the most common
pattern by Mezzogiorno.5 The percentage of this
pattern was 40% in present study and the most
common type as mentioned above. 

The comp le te type C, des cri bed as the anas to -
mo sis of the RA with two de ep pal mar branc hes
(pro xi mal and dis tal) of the UA has be en re por ted
in 13% to 32% of ca ses by so me aut hors or has not
been re por ted at all. This type was ob ser ved in 26%
of ca ses in this study.

Fin dings abo ut the comp le te types and si de
symmetry are to be ca re fully con si de red. Ex cept
one ca da ver with an in comp le te arch on the right

hand, no dif fe ren ces at a sig ni fi can ce le vel (p> 0.05)
we re ob ser ved in the right-left si de com pa ri son of
the da ta of all the comp le te types. 

Ex ter nal di a me ters of the DPA, its branc hes
and cor res pon ding ves sels ha ve ra rely be en de fi ned
in the li te ra tu re. The me an di a me ter of the par ti ci -
pa ting ter mi nal part of the RA was me a su red as
2.60 (± 0.47) mm. The me an di a me ter of the pro xi -

FIGURE 3: Type C. 
ra: Radial artery, ua: Ulnar artery, app: Deep palmar arch, ua-d: Distal deep
branch of ulnar artery, ua-p: Proximal deep branch of ulnar artery.

FIGURE 4: Incomplete type of DPA.
ra: Radial artery, ua-d: Deep branch of ulnar artery, pma: Palmar metacarpal
artery.

Author(s) Incomplete type of DPA
Jaschtschinski14 0.5%

Coleman & Anson13 3%

Ruengsakulrach7 10%

Ikeda16 23.1%

Mezzogiorno5 3.33%

Present study 2%

TABLE 2: Percentage frequency of the incomplete deep
palmar in the literature.

DPA: Deep palmar arch.

Author(s) Type A Type B Type C
Coleman&Anson13 49% 34.5% 13%

Gellman9 44.4% 33.4% 20%

Mezzogiorno5 23.3% 46.7% -

Present study 32% 40% 26%

TABLE 3: Percentage frequency of various types of
deep palmar arch in the literature.
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mal and dis tal de ep branc hes of the UA was me a -
su red as 1.77 (± 0.44) mm and 1.63 (± 0.52) mm re-
s pec ti vely.

Gell man et al re por ted the me an di a me ter of
the pal mar me ta car pal ar te ri es as 1.20 mm.9 In this
study, the di a me ters of the pal mar me ta car pal ar te -
ri es we re eva lu a ted one by one. The me an di a me -
ter of the first pal mar me ta car pal ar tery was 1.50
(± 0.38) mm, the 2nd was 1.41 (± 0.35) mm and the
3rd was 1.45 (± 0.33) mm.

The po si ti on of the de ep branch of the ul nar
ner ve, as an im por tant ad ja cent struc tu re to the
DPA, was al so eva lu a ted. In 38 (76%) samp les the
de ep branch of the ul nar ner ve cros sed the DPA
ob li qu ely and dor sally, whi le in 12 (24%) samp les
it cros sed from the pal mar as pect. Olave et al re-

ported dorsal contiguity of the nerve in 50% of the
cases.21

The RA is fre qu ently the do mi nant so ur ce of
blo od supply to the hand. It is al so su i tab le for so -
me in va si ve pro ce du res li ke cat he ter in tro duc ti on
or ar te ri o-ve no us fis tu la e cons truc ti on and a so ur -
ce of an ar te ri al bypass graft for myo car di al re vas -
cu la ri za ti on.9

Furt her mo re, un ders tan ding the ar te ri al net-
work and the va ri a ti ons of the hand is use ful for
sur gi cal re cons truc ti on pro ce du res. Ves sels of the
de ep arch ha ve be en fo und to be of suf fi ci ent si ze
to al low mic ro sur gi cal re pa ir. Con se qu ently, ana -
to mi cal stu di es of the pal mar re gi on in more detail
are ne e ded to eli mi na te the lack of know led ge in
the li te ra tu re. 
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