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Crural Arterial Occlusion in TAO and ASO

With an Emphasis on Arteriographic Differentiation from

Congenital Hypoplasia
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(Director:
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A series of 85 limbs (59 TAO and 26 ASO) with arteriographically confirmed occlusion of the main

crural arteries were analysed. Pedal gangrene is much less frequently encountered in the limbs with
revisualization of the main pedal artery than ones without.

Congenital hypoplasia of the anterior or posterior tibial artery is not uncommon in incidence, The

arteriographic differentiation hetween the anatomical variation and the real occlusion of them was

not easy, unless one knows some of typical arteriographic patterns pertinent to the hypoplasia of

anterior or posterior tibial artery.
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Buerger jj (thromboangiitis obliterans, Wi |
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(Fig. 1-b, ¢) Tix, KERPAZEREN B2 OH,
FRMEEHAGC X B S DicDh, BB WITH
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Fig. 1 Crural arterial occlusion in three different cases. a) Toes of left foot are gangrencus (TAO). An-
terior tibial artery is not seen since it is occluded at its origin. Posterior tibial and peroneal arteries are
also occluded at the sites indicated by an arrow and a crossed arrow, respectively. Collateral circulations
in ““corkscrew’ and “‘tree roots’’ appearances are seen in the distal part of leg and foot. b) Left-sided
intermittent claudication (TAO). Anterior and posterior tibial arteries taper off in the middle of leg
(arrows). Although the perforating branch (crossed arrow) and the terminal branch (double-crossed arrow)
of the peroneal artery are extended to the talo-calcanean region, both of main pedal arteries are non-
visualized. c¢) Right femoral arteriogram in a 66-year-old man with a segmental occlusion in popliteal
artery (ASO). Anterior tibial artery tapers in the middle portion of the leg and posterior tibial artery
in the distal portion, Two main pedal arteries are well demonstrated by contrast medium passing through
collateral channels from peroneal artery.
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(FXT TAO) Tit, BUEXFD7-d DA 68T
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HOEHRI 2T 1 250.8% (50/59) T,
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Fig. 2 Various arteriographic pattemn in 59 TAO limbs and 26 ASO limbs. Blackened arterial channel
is patent in its lumen. G(<4) present gangrene, G(—) absent gangrene

a, b: Group of anterior tibial arterial occlusion.
¢, d: Group of posterior tibial arterial occlusion.

e~g: Group of anterior tibial and peroneal arterial occlusions.
h,i: Group of posterior tibial and peroneal arterial occlusions.
j~n: Group of anterior and posterior tibial arterial occlusions.
o, p: Group of all of three main crural arteries involved.

OREETELTWA.

Fig. 4 13 KRENIRIC segmental occlusion (ASO)
HT 5690 ThE b O R 0Bk ©
b5, BEEBIRGEITH 2k LS EA CH
HEhTuwiz, R TR EEIR 2 4205 L
7oEF 0 2RKDEBR LHriED bhigw. Bi%
7 5 BRI B &2 i Rl EE BIIR TR T BIIRCBTT
L5, #BlxEsBlki Fig.- 3 OBFEBINR
LA ETE &) REBIRCBT LTS, £
OBATIRC 3 BT H A R To g T e SR e
W Edh, BEFEIRVEEERTWiIn-DOIL
RS H BRI EF 2 0.

—jigiz, ASO isih B TFERETIIR © BAZE Tk
Ko © FEG S AHBIGERT b RPAZE (irregular
tapering) % 2 LT\, BFEEIR X020
WA DR E R B R D B \ L BSE L D FEE
NELBL, BREBRCREMRIEE EhT
WAREBITIE, RIEEEINRD 5 IR EEIRO
SEFMETERAA: (F7cid/RIA) L EBROREL O
BRI OB Lo L2V < Tedr s T RICH
B CHETAZ LT 5.

Fig. 5 i3 O KERBIIRA: & MBI 22T
segmental occlusion %4 LT\ 7271k H#E ASO
BEOTHEOBRG TH5. WREBINKS X OB
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Fig. 3 An anatomical variation of the crural arteries seen in a patient without occlusive
disease. Peroneal artery appears the direct continuation of popliteal artery and is bifurcated
into two branches in the lower part of the leg; the anterior ““perforating branch’ (arrow) is
connected with dorsalis pedis artery and the posterior ““communicating branch’’ (double-cross-
ed arrow) with the distal segment (crossed arrow) of posterior tibial artery. PBoth anterior
and posterior tibial arteries are apparently hypoplastic. a) A-P view. b) Lateral view.
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Fig. 4 Hypoplasia or absence of right posterior
tibial artery seen in a 69-year-old woman with
ASO of right femoral artery. Anterior tibial
artery is indicated by an arrow and peroneal ar-

tery by a crossed arrow.

AREEHMRERRIE HI%E W49

FFig. 5 Hypoplasia of right posterior tibial artery
in a 7l-year-old man with ASO (arrow) extend-

ing from right femoral to popliteal artery. An-
terior tibial and peroneal arteries are normal.
Posterior tibial artery except its distal segment
is thread-like in caliber but the distal segment
(double-crossed arrow) is restored to normal cali-
ber by joining a communicating branch (crossed
arrow) of peroneal artery.
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Fig. 6 ASO of posterior tibial artery in a 60-year-
old man with gangrenous toes. The distal seg-
ment of posterior tibial artery is revisualized by
the contrast medium passing through a communi-
cating branch of peroneal artery. The medium
ascends in the posterior tibial artery, demonstrat-
ing the lower end of occlusion of the artery.
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L L& OBIR D KRS BERBIIR & D A8 Hi: %
I LCIMAT 2O & A EIEH RV PIe
oTuwb, By iCksE, Zo0Xs5 iR
BETBIRO TR L LiE LIERS b
Tkh, Lichi- TRESEIIROM D358 K H:
WA EFE 2 B_ETHE. Fig. 6 1260054
ASO BT, BIRTEINR & SO CHM D il
Z Ty, RISEEBERBINR & oo 25mi %
FETMA LA O X CEE ST 5,
—RT%& Fig. 5 LEROFAZE LTV 52,
FEL CRZET D LA LIz aN BT LT
FEIROLAZE O FTH T TR LT, 28,
TR A LD AT LT i B IR e T &
s\, RIEFBIIRICEIIREILIC X % segmental
occlusion D BH 5 = 11 WEE THA. T B
BIR & BERBIIRS E\ICE D A5 THE- TV B D
T, ZEAHATEFBIIR DR LTw 500 X
Sz nh, EBREPEFREIRY HIRH S hTw
L5LDTHSD.

Fig. 7 XA FHE % iz ASO % Eibiu7:80
B O A TIEIIRIE CHh 5. BB EINR S
ABIRCETEAM L, SR EBIIREL OB
IR L h b, Feb ik EEEBIIR I B
RN H D DT d & E 2z (Fig. 7-b),
L Ui, REBIIRCPAZE A R 3 RESE
Br R < A, T b O BIIR S R TR R
Bk & AR BIIR s X OBEEBIIR O 3@ 2 4>
Iz LT % IR (Fig. 7-2) BFELT
WHRD 2 OOHEBN G, HBREER—EEBIR
Fe DR IABIER L 5 Uiz,

R

Mg © 1S ¥EBIRPAZERE D 5 B, ASO i LIX L
ER B 5%EHD RH%E (tapering occlusion) 73
THERADOHIEFEINRD 2 2B EIREY 0735
A, Eh b OBIRD EFHIH A4 L BRE LT
ERT 5 = D LT AT & o,

HEDLIATHRNIL 5, Ry fesly
DT 1% B\ THIBEEIIRC, 724,91 kW
THRESBIRC EFEEA & LEDTED, &
b OREG T BER Bk K < Ao B O = BIR
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Fig. 7 Truncus peronaeo-tibialis anterior in a 80-year-old man with pain in the right call. No occlusion
can be detected in the main arteries of the right limb. a) Popliteal artery is bifurcated into posterior
and anterior tibial arteries at the higher level. Peroneal artery (arrow) is sent off [rom the anterior
tibial artery. Posterior tibial artery is smaller in caliber than anterior tibial artery. b) Close-up of ankle
and foot of Fig.a. Anterior tibial artery is larger in caliber than posterior tibial artery. Dorsalis pedis
artery is dominant in blood supply to the foot but there is no definite evidence suggestive of occlusive

process in plantar artery.
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ATA— —PTA
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Fig. 8 Development of the main arteries of the
lower extremity. Blackened arteries derive from

the primitive axial artery. Arterial segments out-
lined hy broken lines are involuted during the
early development. (modified from diagrams in
textbooks™ ' of anatomy)

FA: femoral artery
PopA: popliteal artery
ATA: anterior tibial artery
PTA: posterior tibial artery
PerA: peroneal artery
DPA: dorsalis pedis artery

PA: plantar artery

AOEMITH ETg o T D LN T 5.
RIRFER 12D & FPIEOBIIR O FAGRKAR
(P“mltl"@ axial artery) Ll E THIR— FETHIR
IJJ WR— s En s AR — e BhR % 8 < T EhIR
CREDIRCH S D THD (Fig. 8)717,
rlwkﬁmmahﬂ@ﬁﬁm$%mjhfﬁo
s, BEHO LR O v S T OARGED B
TRIE S hos ks bIEET 5 F LS
superficialis? L Fp X T /a) MBI - Ty
%, HiREER o K& & Bk, o
A. poplitea superficialis 7525 ‘{J‘I?.;J'.l ERTFITLT,
BRI, ZhERRETBRS X O R IEEIRCE
#t (take over) T34, DTH%H. Lizhio THIA
ZEDEEE & LT, PFEBIIRYEE TR X O

7 (A. poplitea
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.i‘.

Fig. 9 Normal arteriogram in the lower crural and
tarsal regions. An arrow indicates the communi-
cating branch, and a crossed arrow the perforating
branch

TB: terminal hranch of Per A.

CB: calcanean branch of Per A.
LBM: lateral malleolar branch of ATA

PA: lateral plantar artery

PA’: medial plantar artery

JEIEEIRICIEEER T S S A R ETE L 5
LHHTTHS.

FRANCBEBBINR O T e WBIRS 2 ik
IEBIRICEE T T 5 MEEAA B R T, BRANICHE
ATHEITHEERD, BLALRUKETHA
W RIFEIR B 5 i R EETIIRC AT+ % 0 235
THH (Fig. 3, 4. F7z UiF LEBFEBIIRS B
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WEROEEORE TH Y, BEEEIRLE O
KThonok57cHiE (Fig. 3, ) L b
BRI E 5.

FRFFOBEET OV Cx, IEH O BEIRT
JEEG O TiRo v~ CRESEIR & §iEE Bk
w2 L, BERBIRGEEEBIIROR & LTk
HEhaobithkoTd., B EBEED
J BRI E D A R T P R D v S L XD 1
Wi OF EfislE (hohe Teilung) EFiL, 770
B D 5 B2l (2.7%) C@RDTW5%. #i3,
Hic, Thb¥IEHOBEO ¥ ¥ TRADE LT
WHE 1R (0.9%) &, Fig. 8 o X 5ichiEs
BHR & e BIIR SCE AR A TR LT\ 55 2 B
(0.8%) 7t LU iz A. poplitea profunda (Fig. 8
@ crossed arrow TR X NI AR LIz &
EzbhbH3% (1.0%) D3PI HELT L
5.
THEOBRE OFT R &l T 2 Bic, REFD
W% BEB BRGSO EF ol s L EfcC &
M\, F O AR arteria tibofibularis F %
L3 truncus peronaco-tibialis 7o & & Ay LT
DEIDIDHDLY, TOMBEREEAEFHSRT
WIEWOREETH S, R BBk
D HBERBIIR ORI S5 4 % T% Truncus
peronaeo-tibialis posterior 2 fril, * 7z Fig. 7 ®
X 5 ¢ J#HE 4 Truncus peronaeo-tibialis anterior
EFr LT A, frks Truncus peronaeo-tibialis
anteior i3 EEEIIRE AL D AR L5 H D
(0.8%) LIEHALE T kT 5dD (0.7%)
H%5. HIsACEBBIR TR BIRES, REE 7
b O PFEBIIRIC 3 /ol (trifurcation) % MR
FWMER bHY, RO XD r1.5% (6/413)
DHETHS.

ERED B WA I IFR AR FET 256
i, FRCHIERBIIRS 5 I REFEIRC b
ARSI e G TH 2 EnHHDT, To
FEBIIR D PATEESE B8 O BIIRIE 2 Feh 7 % BRic
FEBE L TR i bigye.

PEE D HEEREFIC A TR R 3 S BhHR] A
T 2S5 BOBIREL B D, BORHTIXE WIS

AAE S RS ME F418 45

5% e BIRAE & TR LT A, EES (CFRRT
) b PEEEINR & BRIEEEIR, H 5\ iXBEEE)
IR & Bl BIiR 2l T A RE Y b 5. R
DRI Gy iR AR (communicating
branches) & Fr &, JKF 7o BT A L D HEEE)
MR & B EIIR % i LT\ 5. #% 3 e
(perforating branch) tFi& i, HEEABHET o |
2.5~5.0cm @ v~ T BEEBIIR 2 5 FIF T i
Flo TIRH S, PRI Tk & RS H ©
AT Em U TIRORECH <, SIRE TR
- (lateral malleolar branch) 7¢ & UMz B34
iR o sHAEHREL (tarsal branch) X W& LT
LEuvbhTuws, Fig 9 3RS BIREELY A
S8t o ik T, ZhEk (4EIE) 2
EPLOE TR L CWALHMLIIER & R L5 2
LDOTHDH. leBIEHOERENL Fig. 1-b, Fig.
I.e %10 Fig. 3 © X 5 FRIACHE > JiEE
Wk OSFE W ET 5.

HEABIIR 5 % \ LB A IR O BAZE PR,
BB % \ L SREEA PR U C I A B T &
B EnbsH (Fig l-c, 6). %= FiFEEBIR
B B B EEIIR D S RIS 22 KR DI
i, KSPIFELTWEZ b5 (Fig 3,4,5),

# W

@ Bt EHIREAZESE © TR BhIREAZER
Tk, PAZEICHE 5 BFTIR O R B DR R D, T4
AHERIL, X S o MNE e &1 il o
VAL RPTET By, R OBRE TRy
WBEZOTELBIREE 5> B LvkThB.

@ wIREEBIRS 5 IR EBEEEIRY M D
WA TWBHEW, O RVEEOMZEC X
5D, BHDHGEEREBE A2 X5 0N
RENTHLENHS.

@ ““corkscrew’ Jk A B\ L ““tree roots”’
75 EDRIITH RIS E THO T WA b b
53, BEOEBIRAEY S h i A i pAgE
EEZLRETHS.

@ MBERBIRZKL, FoBREN LTEHD
EBIRVE ST s8EL, BERIROZE
AL B B I AGEE AR UK S THAR B EBIR
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5% VIZEEBIRCET LTwiuE, ERERK
AL LELHRETHD. BHTRCISER IoIETT
e OFRVAZ BRIEAEEL T RETHS.

® THEEBRAZEFC ST, BEEEIRE
Bz — v LRHEHE & OBk RO L.

® MEEBIR TR BT 55 RED IR
R, WREEBRD 5 VIZEEEEIRO ERKME
EHALEOEELHET 3 ECEELREERRIC
5.

KLt oo W& e L ERfg, BRIGE
M HRER dE RSN B BU RS s T &8
OFEIC L ) BRI Y BT LcboThh, HEKE
FTEoefilo HELLUICEYMEOH 4« 0 HiFl L
(e AR a7 R V- 3

Te R AW IE 0 —if ik AIS34E, BAEE IR E R
— g b Ot i B4 RBEIR AR T B T @
R AT E L,
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