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I. BEREAHEEAR
1. BEFEBROS X & T 32AEEHROEE
10K DE A EMIEENIR (palmar digital artery LT,
PDA LBEY) IID&, BMEBROSH T LbLER
IR iZES (superficial palmar branch of radial artery
LLF, SPBR &BEd) - EM A FEI (palmar
metacarpal artery LT, PMA & B9 ) B L OEEAH
FE)R (dorsal metacarpal artery LA T, DMA & B&4)
A% LT DH PDA DA EZISFIZOVWTHEL
(Fig. 1) 104&® PDA T&fﬁfﬁﬂﬁﬂ)ﬁwﬁﬁﬂi%
ETBFH 4 F41%I288 7 (Photo. 1)o 12, 4%
ﬁ’?ﬂﬂﬁiwﬁﬁﬁ“%@ RERICHES L & ‘«‘% % 2 F
2.1% 278D 7,
2. 81 ER &R EEEMIEEIROAREGFISEE
2 - 53 - F4EEOIREIRE X OVNERAITEE)
ROEREL, TR ENEERNIBEIR (common palmar

9 (4,

5), F13- 10
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Fig. 1. Number of palmar digital arteries (PDAs)
arising from radial artery of 96 hands.

%

second web space  third web space  fourth web space  ulnar PDA of
fifth digit

mCPDA PMA EDMA [OSPBR BCPDA/PMA
BCPDA/DMA Deep Palmar Arch  E8CPDA/PMA/DMA

Fig. 2. Vessels forming PDAs in second to fourth
web space of 96 hands excluding first web space.
CPDA=common palmar digital artery; DMA=dor-
sal metacarpal artery; PMA=palmar metacarpal
artery; SPBR=superficial palmar branch of radial
artery.

Abbreviation

CPDA . common palmar digital artery,
DMA dorsal metacarpal artery,

IRDDA :
IRPDA
MPj : metacarpophalangeal joint,

index radiodorsal digital artery,

index radiopalmal digital artery,

PDA : palmar digital artery,
PMA palmar metacarpal artery,

RI: radialis indicis

SPBR . superficial palmar branch of radial artery
TDDA . thumb dorsal digital artery

TPDA . thumb palmar digital artery

TRDDA . thumb radiodorsal digital artery

TRPDA . thumb radiopalmar digital artery
TUDDA : thumb ulnodorsal digital artery

TUPDA . thumb ulnopalmar digital artery
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Photo. 1. Stereoscopic arteriographs of right hand. Palmar view. All PDAs arise from radial artery.

digital artery LA F, CPDA & B&3 ) #4721.9% -

78.1% - 69.8% - 80.2%, PMA #%53.1% - 10.4% -

21.9% - 16.7%, DMA 7%8.3% - 1.0% + 1.0% - 0 % T

& - 72 (Fig. 2)

3. F1EROEBEAEEIROAREFIEE S & U8
H Rk

BHEZHIIEEIR (thumb palmar digital artery LAF,
TPDA & ME¥) 2ARERIEBAEMEHIK (index
radiopalmar digital artery 2A'F, IRPDA & HB&$) (2D
WTHRET L 72,

1) BHEZRIIEEIAR (TPDA) DX THIEE

4l TPDA (thumb radiopalmar digital artery LL T,
TRPDA & R&3) OAREIZ, 4 1PMA H81F84.4% &
®%¥AL (SPBR %7213 CPDA) #°15F15.6% (SPBR;
9F9.4%) THh-o7zo Rl TPDA (thumb ulnopal-
mar digital artery LLF, TUPDA & B3 ) DARERIE,
% 1 PMA 2373F76.0% - {£&A% (SPBR ¥ 721 CPDA)
A¥13F13.5% (SPBR; 7 F7.3%) - % 1DMA #°10F
104% TH o7,

% 1PMA I3, 1 PFFHEMLTHEM S L ORE#E
KL 5T 5o RIEKII 2 BEOETRE LA
L, BHENERR O %8 % E1T T 5 BRI oA E W R
(LLF, #MEIB! Palmar type) &, FHENEZHEIEEOE
1EEREAT & ) L2 S b EHENEH O BRI E -
TARMIZETL72OS, a0 R E A

Fig. 3. Course of ulnar branch of first PMA of 73
hands. Palmar view of right hand. A: Palmar type.

Ulnar branch of first PMA (arrow) running palmar
to adductor pollicis muscle in 43 hands. B: Dorsal
type. Ulnar branch of first PMA (arrow) running
dorsal to adductor pollicis muscle in 30 hands.
ABD =abductor pollicis brevis; ADD=adductor pol-
licis; O= opponens pollicis; PMA= palmar
metacarpal artery; TRP=thumb radiopalmar digital

artery.

LD BUEMCIHEN S BENES TR (DT, T8
Bl Dorsal type) #* 227> (Fig. 3, Photo. 2), FEHIEIZ
43F44.8%, HHIAIIZ0F31.3%TH > 72,
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A

Photo. 2. A: Ulnar branch of first PMA (arrows) running palmar to adductor pollicis muscle. Palmar view of
right hand. B: Ulnar branch of first PMA (arrows) running dorsal to adductor pollicis muscle. Dorsal view of right
hand. ADD=adductor pollicis; EPL=-extensor pollicis longus; FPL=flexor pollicis longus; I=interosseous dor-

salis; TRP =thumb radiopalmar digital artery; TUD =thumb ulnodorsal digital artery.

2) NEERAIEAIESAK (IRPDA) OARERFISEE

IRPDA DARBIEEHRS HRA65F67.7% - &
EHA19F19.8% - DMA H12F125% TH > 72, F
EEIRS Hk65FONRIE, % 1 PMA H¥EA38F
39.6% - % 2 PMA 216 F16.7% B L VbW 5 FEA
RTSREEIEINR (radialis indicis BLF, RI &B&$) #%11
Fl115%Th o7z, REEVPEABLZL19FD) B
SPBR #%11F, CPDA #*8 FT& o 7- (Fig. 4)0

% 1 PMA A% L ¥ % IRPDA OFIEERIE, HFE)
PRAREA 4 F, REGEEKBABIFETH - 72,
3) RIS RIIEEIAR & BE RAEERDOBERIFR

HFBORBEZET L FI96FHE59F61.5%TH -
720 AERIZ, % 1PMA 38T - BEHIF1IF - §1
DMA H10FTH o 72, % 1 PMA HKR3ISFHUAFHH
BRMPERR L ) o L7z BIERARERMIZ, &R
BlI6F, WHIBI9FETH o7z, 40F41.7% I3 454
TREIR b &7 3 ERIBHIRDOEBRIFE L TH o 72,
4) Bls L URABHEEAIIEEIR (TPDA) DHEEAERS

%
Wil TPDA 2S#BOERBRE S DOARL, R4 5K

DMA
(12

CPDA
® first PMA
(C))
SPBR
11
(1 1) Seml(lf6f)’MA (N= 9 6)

Fig. 4. Vessels forming index radiopalmar digital
artery (IRPDA) of 96 hands.
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A1 A2

Photo. 3. Common vessels forming both TRPDA and TUPDA. Palmar view of right hand.

(left) Group A-1: CPDA or SPBR forming both TRPDA and TUPDA. White arrow shows flexor pollicis longus ten-
don. Group A-2: First PMA forming both TRPDA and TUPDA, palmar type (middle) and dorsal type (right). Right
photograph shows first web space of right hand from distal aspect. Right is dorsal site. Left is palmar site. % =
Ulnar branch of first PMA (Dorsal type); [RP=index radiopalmar digital artery; TUP=thumb ulnopalmar digital
artery.

Fig. 5. TRPDA and TUPDA formed by different vessels in 27 hands.

(left) Group B-1: TUPDA formed by first PMA in 10 hands. TRPDA formed by CPDA in 2 hands, SPBR in 7 hands
and branch of deep palmar arch in 1 hands. (middle) Group B-2: TUPDA formed by CPDA or SPBR in 7
hands.TRPDA formed by first PMA in 7 hands. (right) Group B-3: TUPDA formed by first DMA in 10
hands.TRPDA formed by first PMA in 10 hands. CPDA=common palmar digital artery; DMA=dorsal metacarpal
artery; PMA =palmar metacarpal artery; TRP =thumb radiopalmar digital artery; TUP=thumb ulnopalmar digital
artery.
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(Photo. 3)o % 1 DMA AWl TPDA DA L % 5
FZFD L h o,

Al REMSAREBE 2 5F%, 6 F63%ICEDT,
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CPDA) 4F, SPBR 2 FTH -7z,

A2 . % 1PMA DAL 25 F b s BIEEEIR
%, 63F65.6%ICRD, & 1PMA ORAIK
KA BB B A35F36.5%, HHEH28F
292% TH 72,

B# ! TPDA DEXBHREL 5 F

TUPDA 3 £ U TRPDA ODABNE % 5 F T,
TUPDA DA (% 1PMA, REH, % 1CPDA)
LY 3BEICHEL T (Fig. 5)o

B-1:TUPDA O &K% 4% 1 PMA O F T, 10F
10.4% 12388 72, TRPDA DOARITBERK 9 F
(SPBR 7F), REFRSOSH1FTHo
726

B-2 : TUPDA ORBENPEZEKDFTT7TF7.3% 258
D7z, BEKROMNFRIL, SPBR 5F, H1
CPDA 2 #T&®» 72, TRPDA OF#IE, T
THE1PMA TH o7,

B-3 . TUPDA DOA#AS DMA D FT10F10.4% 1257
&7, TRPDA OAREIE, T XTH1PMA T
Hot,

5) WmRIBIERAIEEIAR (TPDA) & L URIEREAIERA

$58AR (IRPDA) NABERI(R

mifll TPDA $ & U IRPDA D& REHIRBIROA B D
I, RENZW I ERILICE ATV (Fig. 6)o
COIROERBEROMERERE LBORBE L AT
EUENT, IDIZHEL,
O3AXDOERBRHEETHF (40F41.7%)

ARegix, SPBR 71 F1.0% - % 1 CPDA #°4 F
4.2% - % 1 PMA %%35F36.5% T& - 72 (Photo. 4)o
# 1 PMA »"AK8 L %2 535F 0 IRPDA OFUEERIL, %
1 PMA DX 4 F, BHERABEKBESIFETH -7,
Q3ARDERBRENRELF (7TF1.3%)
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Fig. 6. Main vessels forming TRPDA, TUPDA and
IRPDA, respectively, in 96 hands.

Photo. 4. Photographs of common vessels forming all three PDAs (TRPDA, TUPDA and IRPDA) in first web.
Palmar view of right hand. A: SPBR forming all three PDAs. B: CPDA forming all three PDAs. C: First PMA form-
ing all three PDAs. First PMA cannot be seen, as it underlies flexor pollicis longus tendon (FPL).
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Photo. 5. Stereoscopic arteriographs of right hand (palmar side) in which different vessels form all three PDAs

(TRPDA, TUPDA and IRPDA).

TRPDA arises from SPBR; TUPDA from first PMA; IRPDA from second PMA.

TRPDA i3 SPBR, TUPDA 3% 1 PMA # K& T,
IRPDA 1 7 Fth 6 T4 2 PMA & 5\ & RI 254K #
T& - 72 (Photo. 5)o
@2 KDOARHENIET HF (49F51.0%)

3ODMAEDLETERENHBELTBY, TAEN
TRPDA & TUPDA 753t 3 % #l4529F30.2%,
TUPDA & IRPDA #id@%14519F19.8%, TRPDA &
IRPDA @611 F1.0% THh - 72,

- TRPDA & TUPDA # :
@D AREE, SPBR A1 F, % 1PMA 2528
FTho7, IRPDA OEREIL, F2PMA H 5\
13 RIAR20F - REHSTF -DMAN2FTh-
7z
- TUPDA & IRPDA # .
FHBEOREIE, £ 1PMA HEN 3 F - RERK
76 F - 5 1DMA P I0FTHo7, EEHO6F
DHHL5FEHNSPBREHARTH - 720
- TRPDA & IRPDA # :
HEDOAREIL, SPBR THLILDH 1 FThH-
726

I. ERIEEIAR
S MFEEIIR (thumb dorsal digital artery LAF,
TDDA L B&9) LniEBEME HIFREAR % Mt L 72,
1. BiEEAIEAIFEEAR (thumb radiodorsal digital
artery I F, TRDDA &B&89)
EIHRFERUTMCETERO S 2 A E2ED
A
OEB L UEHEMGROB CERBEIRY? S 5T
% SRR ORI > TERMIZETT 5,
BIBFIATPT5FT98N NI D I A T TH -7,
@QERHBIEE FCETEIR, 5 98 L TEMIZT
vy, BRI - TRMICENT T 5. 94FH
75F79.8% lZFRD 72,
OOEELPDOMENPFAL, FFEHEHETEI
PMA OEEH 5 i3 R EHEBIIR & & L TRDDA
¥ T % (Photo. 6), BHEEEHRIEM TII,
digitopalmar arch OEHH LW ETZ (95FH94F
98.9%) o
2. BiIERMAIERAEEIAR (thumb ulnodorsal digital
artery 2IF, TUDDA &#&9)
TUDDA %, 96FH95F99.0% 28072, 3 DDK
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Photo. 6. Thumb radiodorsal digital artery (TRDDA) composed from two branches of radial artery.

A: TRDDA (arrows) arising from radial artery in snuff box. Dorsal view of right hand. B: TRDDA (arrows) arising
from radial artery just proximal to tendon of abductor pollicis longus. Lateral view of right hand from radial
aspect. APL=abductor pollicis longus; EPB=extensor pollicis brevis; EPL=extensor pollicis longus; RA =radial ;
artery; SPBR=superficial palmar branch of radial artery.

B

Photo. 7. Three main origins for thumb ulnodorsal digital artery (TUDDA). Dorsal view of right hand.
A: TUDDA (arrows) arising from radial branch of first DMA. B: TUDDA (arrows) arising from first PMA (palmar
type). C: TUDDA (arrows) arising from ulnar terminal branch of first PMA (dorsal type). ADD =adductor pollicis;
I=interosseous dorsalis; IRP=index radiopalmar digital artery; TUP =thumb ulnopalmar digital artery.

%% 272 (Photo. T L bF%, 6FHI2FI25%ICBD 7z, R
D% 1 DMA BB H FIEE IS (metacarpopha- Al RN > TEREICA D > TEITT 5. &5,

langeal joint LLF, MPj LB&9) %# 2 C TUDDA MPj 282 2 WFEEH 5L L, % 1DMA B %
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BO1z. F1IPMA OERE» LG L, BIENER
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PMA ORI R LI TR O EAAETH 5,

% 1 PMA REIMEEKBEEMAE 25 5+ 5 FC, 34
F35.4% 23O 72, RAFE KA AT R T 0 50
CEETT AL E, BEERMERNIEERE 8T %,
ﬁ? EE BRI ENM TiZ, digitopalmar arch @354
B (95FH50F52.6%) EMET 5,

3. TEEMIERIFEEHIR (index radiodorsal digital

artery LI, IRDDA &)

FE2HFEBMEEIE > TEREICETTAE 1
DMA RAEIAZIZ, %2 FFFHEHTE 2 PMA OFHIK
A5, FEEE I T IRPDA OEHEIK A& L T IRDDA
YHRT 5 (Fig. 1o #NEFNI3FHIIFIT.8% - 94
Frh83F88.3% - 90FT-H88FI7.8% 38Dz, 1
DMA R HZME L LT, % 1PMA REKEK
FD5Hd®H 5\ I35 1 DMA BEMN O S #94FF 3
F3.2% (2388 72 (Photo. 8),

% 1 DMA REIKDOFESME MPj 2 KL L TH
M L7720 MPj ##2Z 5 FI391FH48F52.8% T, 0D
9 5 IRPDA Btk & W& L igEi MEE: £ CHiE
T5F %291 FH34F37.4% 12380 12, FIEE{IAH MPj
BAI391FH17F18.7%, MPj] ##Z W FIF91Fh
26F286% ThH o7, 5 1DMA REIM L4 2PMA &

R OY & D % \WF22F F23F25.0% 1258072,

# 1 DMA R & 4 2 PMA B HB O MEE % HE
$5LE 1DMA REIBOFPRKEVIFESEORE S
L OFNRFHE2F674% Th o7,

Fig. 7. IRDDA joined by branches of palmar and
dorsal vessels.

(left) Dorsal view of index finger. (right) Lateral
view of index finger from radial aspect. A=dorsal
branch of IRPDA. B=dorsal branch of second PMA.
C=ulnar branch of first DMA. D=branch of radial
branch of first DMA or ulnar branch of first PMA.

B

Photo. 8. IRDDA arising from vessels other than ulnar branch of first dorsal metacarpal artery (DMA).

A: IRDDA (arrows) arising from ulnar branch of first DMA (usual pattern). B: IRDDA (arrows) arising from large

radial branch of first DMA.
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£ =

FoOMmITIX, ZELOMEBOXNRE B o TET,
Coleman & Anson (1961)31%, 650F D ARSI =17
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% &K% DMEDNARBR D0 %2 EORER
ZHLTWA, Ikeda H (1988) 10X LAEHE LT -
rMEEFEER AW EREL, MEOBIRE
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I. BRIFRRICDOWT

FOREEABEROARR L & HEIRIE, REMTE
R & BBBR O TH B EMFFEIR - HRHF
Bk - BEEREZEEML TS 525, WThhOBRAK
FRIER Y OBIRII 25 BOMBE AT 5519,

B2 1%, % 1PMA PVEHEIRBIRORBR L 2 HFIIB
WTh, RERS & BEEMEHROMICIIE ]
CPDA DFEATIZH > THVERLIHFELY, REHK
58 LU CPDA DIERES 5\ IEYEITHREL T
WhHIDZ LI, EEBIRS £96.4% DHE TRD 7,
BN L~V E CTEIEE L /- Tkeda H510DFFRIC L o T
TREENE, L2 oT, AFETCIHEV-YEKREE
BE$, BRMEBE>SROMTICHBE RIZTEA
BEROARBICHE K> THREL 7,

1. BEEAIHEENR (TPDA) (DWW T

1) BHERAISRAIEEIAR (TRPDA)

TRPDA ® A #1E, Yamamoto2®id, % 1 PMA
87.0% - SPBR 10.0% - REEIRIEZEEF3.0%, Ikeda
510(%, % 1PMA 76.0% - 55 1 DMA 4.5% - {ZE Bk
518.5% L G L7zo ABIAETIE, 5 1PMA84.4% -
SPBR 9.4% - REBREZEK62% TH o 2o
Yamamoto2®) & (ZIZEIERER E 2 o 7245, % 1 DMA
D 5P Tkeda HODHE L I ETRLLERL
rolze
2) BHERAIZMAIIEEAK (TUPDA)

Yamamoto23 it , TUPDA O A & i3 % 1 PMA
76.0% - SPBR 9.5% - REEREFEF6.5% - F 1
DMA 7.5%, lkeda 510, % 1PMA 72.0% - {REE)
R 14.4% - % 1 DMA 13.5% & & L7z, AT
X, % 1PMA 76.0% - SPBR 7.3% + R E#REZEH
6.2% - % 1DMA 104% TH o7z, 1 ZITFLPOFHRE
ol

Earley®iZ, % 1PMA REEKBHDSBHEANEFHDOE
il # #4749 % pre-adductor type & FHEMNILE O EH
% #E1T$ 5 post-adductor type =i L, BEELH
BEABHOL EMEEXFAETIBIEEFLETH
5 E R TW5%, Bianch & Leiro?), Deutel 59,
Murakami 519 % B2 ETICOVWTERL TW5,
AdachiPid T D & ) EFTE 5 1 DMA OBR LB~
TWwb, A TiE, EHE Palmar type #° pre-
adductor type, % Dorsal type #° post-adductor
type ICHYS L, Fh#FN448%, 31.3%IZFADT,

Parks O OXFERPBEOEEERICESL Z LI
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i@ T ARG L L HHEI6.3% T, WRIIREH
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meHRDL L, BIRRNEHTHRS0FEF19F63.3%,
HEMR43FH15F34.9% &, HHEH IRPDA % 54
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TPDA DERBRHE 1CPDA THHFER 4 FIZHD, X
51210484 TD PDA OER#EA CPDA OF % 2 Fi
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Photo. 9. Radial artery ligation at the proximal site with forearm flap in a 49-year-old female.
A: Pre-operative view. B: Defect following debridement. C: After tendon graft. D: Flap transferred to skin defect.

E: At 6 post-operative weeks.
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Photo. 10. 50-year-old female who suffered amputation of thumb and index finger.
A: Pre-operative view. B: After reattachment of thumb and skin graft of index finger. C: Post-operative view.
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Three-Dimensional Analysis of the Arterial Supply
in the First Web Region of the Human Hand

Masanobu SASAKI

Department of Orthopaedic Surgery, Hiroshima University School of Medicine, Hiroshima, Japan
(Director: Prof. Yoshikazu IKUTA)

The arterial supply of the human hand in the first web region is particularly complex. However, few
anatomical reports have sysytematically classified the arterial supply in this region. Such knowledge is
expected to aid advancements in microsurgery of the hand. We attempted here to classify the arterial sup-
ply of the human hand using three-dimensional angiographic analysis of 96 cadaveric hands.

The radial or ulnar artery was found to be the main supply for all proper palmar digital arteries in 6.3%
of the 96 hands studied. Necrosis of the fingers is a potential risk in hands with this type of arterial supply if
the radial or ulnar artery is ligatured to create a vascularized skin flap.

The anatomical correlation of the radial and ulnar palmar digital arteries of the thumb and the radiopal-
mar digital artery of the index finger, constituting the three palmar digital arteries in the first web space was
determined sysytematically.

The ulnodorsal digital artery of the thumb was found to have three different origins. The ulnar branch
of the first dorsal metacarpal artery did not contribute to the formation of the index radiodorsal digital
artery in 3.2% of the 96 hands studied.

The present findings provide microsurgeons with new anatomical information of the arterial supply of

the human hand that is useful for the surgical management of injuries to the hand.
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