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Abstract (J Korean Assoc Oral Maxillofac Surg 2011:37:184-94)
Anatomical review of dorsalis pedis artery flap for the oral cavity reconstruction

Soung-Min Kim?, Ji-Young Kang*, Mi-Young Eo*, Hoon Myoung®*, Suk-Keun Lee?, Jong-Ho Lee!
'Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National University, Seoul,
*Department of Oral Pathology, College of Dentistry, Gangnung-Wonju National University, Gangneung, Korea

The dorsalis pedis artery (DPA) was renamed from the anterior tibialis artery after it passed under the extensor retibDiHAMraaels between
the extensor hallucis longus and extensor digitorum longus muscle along the dorsum of the foot. After giving off the pdodistal &@rsal, arcuate
and medial tarsal branches, DPA enters the proximal first intermetatarsal space via the first dorsal metatarsal artemyt{ieDM@)rses over the
first dorsal interosseous muscle (FDIM).

For detailed knowledge of the neurovascular anatomy of a dorsalis pedis artery flap (DPAF) as a routine reconstructigeafievdbdwesection of
oral malignant tumors, the precise neurovascular anatomy of DPAF must be studied along the DPA courses as above.

In this first review article in the Korean language, the anatomical basis of DPAF is summarized and discussed afteirvekigation of more
than 35 recent articles and atlas textbooks. Many advantages of DPAF, such as a consistent flap vascular anatomy, accegitabsteodndity,
and the ability to perform simultaneous flap harvest using oral cancer ablation procedures, and additional importantthisksitfaile of DPAF
were emphasized.

This article will be helpful, particularly for young doctors during the special curriculum periods for the Korean NatiodalfER@ecialists in the
field of oral and maxillofacial surgery, plastic surgery, otolaryngology, orthopedic surgery, etc.

Key words: Anterior tibial artery, Dorsalis pedis artery flap (DPAF), First dorsal interosseous muscle (FDIM), First dorsal meta¢aysal art
(FDMA), Oral cancer
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I
/

|
Lateral branch of Extensor hallucis
the deep peroneal nerve  brevis muscle

Fig. 1. Basic anatomy of the arteries and muscles of the
dorsalis pedis artery flap.

TUNAE $I3 SHSYTITe 28K DY

) = & A 7 229 (anterior tibial arteryd] o}l 2 F
Gt WHow AQHE Tue) AN BE 27
(ankle joint) FEo A Az E = Ao 72 Aol A Zy
= 3d 2o A uE WS 2 9= 33 71A E(medial
and lateral malleolar branche®)& x| A] 7] 22, A-F 2] A1
(extensor hallucis longus muscié)| & 2. 2 Fa st Y=

2 9] F - (malleolus)Ato] FZHE ol Al 3HAl LA O
(inferior extensor retinaculurs) O}EH o= FystaA
EA A2 sk o 7 Fe)sto] A2 A2 7 (extensor hallu-
cis longus muscle tendo#) ﬂ?ﬁi A4 T3 5HA Hth
FHZT AZAY sFEAA U &5 259 (medial tarsal
artery)?} 9] éé%i‘ﬂ“ (lateral tarsal arteryg £ =] A] 7] 7]
Al 2Fs) L, @A) Al Z(extensor hallucis brevis muscié)v}
T2 A1—_L74(extensor hallucis brevis muscle tendai)}l o
WA =Z(tarsal boney] Ao 2 F3Y 3kl A1, x—]]2"§
Z(first and second metatarsalg)o] o] F7+0 2 Al T3
37 Ho}.(Fig. 1)

ol 8 F3) & A 1u) = 7+L(first dorsal interosseous
muscle, FDIMR] % 7] ¢] 2857} whibs F 9ol A whn}
o] 2 =X ol (plantar arterial arcky A3t A2 &%

2 (deep plantar artery} THubA] =™, o] 9] vlE A
A Q507 FAFEH NMAE ‘dzl/\l?’l?ﬂ Ho %“
S Z:BH =l o] 1,]. g Z7~:LEUH

2 2 of] A =
3t A2, A3, A4l F =TS EAAH L
Z = L (dorsal arterial arcH}y & A gtt}. o] & =)
& Fefsto] Al SFEFH o] Ho] F5 £
ARE Fe kel A1) S 7&—32; S0} 7k A
= (dorsal digital artend] = o] 9 x] & AX w7}
g FFatA "ot =, &l vj(tarsal ligamenty} =
uhE glol AT A AL Nele) 7Y F2E 7}1@

J‘(tallus) A= (navicular bone)2 A A& (cuneiform
bone)S o] 9 F-& o 7 F3P sl A 14 A= (first cuneiform
bone)} #2229 7] A F(base of second metatarsal
bone)Ale] €] F-(groove)s wel F3Y atH, o] o TF-A A
o3 v 2EE] wAste 3 S o2 4N F4l 7 (deep
peroneal nerve) zro] FastA Hrt o] HA Suls >
A ZZZEM O A4 o] Y207 Wt X0
2 7}+= 94 %) (communicating branch £ XA A A o] A
AA7F AL A2F5EE Aol & Fdte] ol = A2 =
;;qziuu %_0_ ‘6:]}\% o],y-” = gjee,

AN1HSFTZeHE S gH o HSAZAA A 7] A8
A HASEHFol A 7 A Gt G o g A Lu S5
.J_Euﬂy_q_ 37] 7]- 7(]-_0_ Euﬂ O]J_ OH _}legi xﬂluﬂé
Mol AEE BolAY A7 FPst= 4 folle B
2 AHSTFFH o AA FYsA Hrt. o
GF %] = Z(flexor hallucis brevis muscle)} T =]}
(adductor hallucis muscle) &5 E w} AE=E

sto] Bl 23] 7A€ R AL, o] T = AFAED

o> =
Jl~
=5 offt fu l
2 £ om OEE
Lo pt N WE flo = N B 2

j=d)
==

n L e ol

N
4

il
1

_1

AN L oft o ol
o rly 12 AN o
r\o [o o

185



J Korean Assoc Oral Maxillofac Surg 2011,37:184-94

Table 1. Korean translational language of anatomical muscles, vessels and nerves in the dorsal foot lesion”

Abductor digiti minimi muscle
Abductor hallucis muscle

Adductor hallucis muscle

Adductor hallucis muscle, oblique head
Anterior lateral malleolar artery
Anterior medial malleolar artery
Anterior tibial artery

Arcuate artery

Articular branches of deep peroneal nerve
Calcaneocuboidal joint

Common plantar digital nerve
Communicating vein
Cuboideonavicular ligament

Cutaneous branches of lateral plantar nerve
Cutaneous branches of medial plantar nerve

Distal communication artery
Deep branch of lateral plantar nerve
Deep peroneal nerve

Deep plantar branch

Deep transverse metatarsal ligament
Dorsal artery of foot

Dorsal pedis artery

Dorsal digital artery

Dorsal digital aponeurosis

Dorsal digital cutaneous nerve
Dorsal digital nerve of foot

Dorsal digital vein of foot

Dorsal fascia of foot

Dorsal interosseous muscle
Dorsal metatarsal artery

Dorsal metatarsal vein of foot
Dorsal vein of foot

Extensor digitorum brevis muscle
Extensor digitorum longus muscle
Extensor hallucis brevis muscle
Extensor hallucis longus muscle
External marginal vein

First dorsal metatarsal artery
First plantar interosseous muscle
First planter metatarsal artery
Flexor digiti minimi brevis muscle
Flexor digitorum brevis muscle
Flexor hallucis brevis muscle
Flexor retinaculum

Great saphenous vein

Head of talus

Inferior extensor retinaculum
Inferior peroneal retinaculum
Intermediate dorsal cutaneous nerve
Lateral dorsal cutaneous nerve
Lateral malleolus

Lateral mallolar network

Lateral plantar nerve
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Lateral tarsal artery

Lateral marginal vein

Long plantar ligament

Lumbrical muscle

Medial calcaneal branch

Medial dorsal cutanenous nerve

Medial malleolar network

Medial malleolus

Medial plantar nerve

Medial sural cutaneous nerve

Medial tarsal artery

Medial marginal vein

Muscular branches of deep peroneal nerve
Navicular bone

Opponens digiti minimi muscle
Perforator

Perforating branch of peroneal artery
Peroneus tertius muscle

Plantar aponeurosis

Plantar digital arteries

Plantar fascia

Plantar interosseous muscle

Plantar metatarsal artery

Plantar metatarsal vein

Posterior tibial artery

Proper digital plantar artery

Proper plantar digital nerve

Quadratus plantae muscle

Saphenous nerve

Small saphenous vein

Superficial branch of lateral plantar nerve
Superficial lamina

Superficial peroneal nerve

Synovial sheath

Talocalcaveonavicular joint
Talonavicular ligament

Tendon of flexor digitorum brevis muscle
Tendon of flexor digitorum longus muscle
Tendon of flexor hallucis longus muscle
Tendon of peroneus longus muscle
Tendon sheath of peroneus longus muscle
Tendon, extensor hallucis brevis muscle
Tendon, extensor hallucis longus muscle
Tendon, peroneus brevis muscle
Tendon, peroneus tertius muscle
Tendon, tibialis anterior muscle

Tendon of extensor digitorum longus muscle

Tendon of tibialis posterior muscle
Tendon, extensor digitorum brevis muscle
Tendon, extensor digitorum longus muscle
Transverse metatarsal ligament

Venous arch of dorsum of foot
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Lateral malleoar Extensor digitorum
network and hallucis brevis muscle

Extensor digitorum Perforatoring branch  Anterior lateral

longus muscle of peroneal artery malleolar artery Arcuate artery

Extensor hallucis
longus muscle Anterior tibial artery Lateral tarsal arte,

Dorsal metatarsal artery  Doral digital artery

Tendon of tiblalis [ Anterior medial

Anterior medial Artigular branches Tendon of extensor Dorsal digital nerve
anterlor muscle [ malleolar artery malleolar artery of deep peraneal nerve hallucis brevis muscle
Medial malleclar network Medial tarsal artery Deep plantar branch Tendaon of extensor
hallucis longus muscle
Tibia Deep peraneal narve ;U::-::;:::::;e:me !D;:.““e“ FIQ 2. Arterial Systems of the dor-
i sum of left foot.
Proximal First dorsal Distal communicating  Dorsal digital
Anterior tibial artery Dorsalis pedis artery communicating artery  metatarsal artery artery arteries
‘ —]
S o,
Y AT
ety
Q Plantar digital arteries
A\ 9
t,&' é First plantar Transverse metatarsal ligamenent
" K b . metatarsal artery
NS MNAE N i
N _,:,7:‘/' J Interosseous muscle
7y
G Fig. 3. Schematic drawing of arterial
restoror it s 4,;;' communications between DPA with
osterior artel & . . i
Z /%f/ FDMA and proximal communicating
% Y artery with FPMA_(DPA: deep plan-
, /",.’f tar artery, FDMA: first dorsal
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tar metatarsal artery)
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First planter metatarsal artery

First plantar intorossecus muscle

Postarior tibial artery

Type I-A

Type II-A

Type II-B

Type lll

Fig. 4. Schematic drawings of various patterns of the FDMA according to the positional relationship between the FDMA and
the FDIM. Type I-A: the FDMA is superficial to the FDIM, Type I-B: the FDMA begins at the bottom of the FDIM and pene-
trates muscle with ascending up the FDIM, and then running on the surface, Type I-C; the FDMA penetrates the FDIM, and
then runs into the muscle, Type lI-A: large FDMA runs under the FDIM, and small FDMA runs on the FDIM: Type II-B; there is
the same disposition of the artery as type II-A, but there is no superficial branch, Type lll; there is the FDMA on or inside of
the FDIM, but the artery is not so large as to use as a free flap pedicle.(FDMA: first dorsal metatarsal artery, FDIM: first dor-

sal interosseous muscle)
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Perforating peroneal artery

Fig. 5. Schematic drawings of variation patterns of the DPA. A; about 3% cases of DPA begins as a continuation of the perfo-
rating peroneal artery, B: the lower end of the anterior tibial artery is in the position of the perforating peroneal artery in about
1.5% of cases of DPA, C; about 0.5 % cases of DPA can arise equally from the anterior tibial and perforating peroneal arter-

ies, D; about 12% cases of DPA are almost absent or reduced in size.(DPA: deep plantar artery)

First plantar interosseous muscle
Dorsal digital
nerve of foot

Dorsal metatarsal artery

Tendons of extensor digitorum brevis muscle

Dorsal digital nerve,
dorsal metataggal vein Tendons of extensor

Dorsal metatarsal
v digitorum longus muscle

wvein gf foot

Tendons of extensor
Dorsal metatgrsal artery digitorum brevis muscle
Tendon of extensor

hallucis brevis muscle

Tendon of extensor Dorsal interooseous muscle

hallucis longus muscle

Tendon of peroneus tertius muscle
Dorsal interosseous muscle
Plantar metatarsal artery,

perforating branch,
dorsal interosseous muscle

Plantar metatarsal artery

Plantar metatarsal artery

Adductor hallucis muscle, oblique head
Abductor digiti minimi muscle

Abductor hallucis muscle
Opponens digiti minimi muscle
Flexor hallucis brevis muscle

Plantar interosseous muscle

Proper digital plantar nerve, artery, vein

Plantar fascia
Flexor digiti minimi brevis muscle

Tendon of flexor hallucis longus muscle
Proper plantar digital nerve, artery

Tendon of flexor digitorum longus muscle, Deep branch of lateral plantar nerve

lumbrical muscle Common plantar  Tendon of

digital nerve digitorum bre\js musgje Plantar metatarsal artery
Common plantar digital nerve

Dorsal interosseous
muscle

Common plantar
digital nerve

Tendon of flexor digitorum brevis muscle
Plantar aponeurosis

Fig. 6. Cross sectional view through the left metatarsus.
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