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— Abstract —

Lateral Arm Free Flap for Small Sized Diabetic
Foot Ulcer around Toes

Heun-Guyn Jung, M .D., Gwang-Y oung So, M .D., Woo-Jong Kuk, M .D.,
Hee-Dong Kim, M.D.

Department of Orthopaedic Surgery, Kwangju Christian Hospital

The purpose of this study was to present the clinical analysis of the results of lateral arm free
flap for small sized and infected diabetic foot ulcer around toes. From May 2006 to December
2007, Seven patients were included in our study. Average age was 52.8 years, six were males and
one was female. All had infected diabetic foot ulcer and had exposures of bone or tendon struc-
tures. Ulcers were located around great toe in four patients, 4th toe in one and 5th toe in two.
Three patients had osteomyelitis of metatarsal or phalanx. After appropriate control of infection
by serial wound debridement and intravenous antibiotics, lateral arm flap was applied to cover
remained soft tissue defects. Posterior radial collateral artery of lateral arm flap was reanasto-
mosed to dorsalis pedis artery of recipient foot by end to side technique in all casesin order to pre-
serve aready compromised artery of diabetic foot. All flaps were designed over lateral epicondyle
to get longer pedicle and averaged pedicle length was 8 cm. Two cases were used as a sensate flap
to achieve protective sensation of foot. All flaps survived and provided satisfactory coverage of
soft tissue defects on diabetc foot ulcers. All patients could achieve full weight-bearing ambula-
tion. No patients has had recurrence of infection, ulceration and further toe amputations. There
were three complications, a delayed wound healing of flap with surrounding tissue, a partial
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peripheral loss of flap and a numbness of forearm below donor site. All patients were satisfied
with their clinical results, especially preserving their toes and could return to the previous activity
levels. Lateral arm free flap could be recommend for infected diabetic foot ulcers around toes, to
preserve toes, coverage of soft tissue defect and control of infection with low donor site morbidity.

Key Words: Foot, Diabetic ulcer, Soft tissue defect, Lateral arm free flap.
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Table 1. Clinical dataof patients

No  Age/ Sex Ulcer Location Boneinfection Size of flap (cm) Complications
1 64/ M 4th toe dorsum - 3x4 -
2 52/ M 5th toe dorsum - 3x4 -
3 47/M 1%t toetip Phalanx 4x5 Minimal numbness around
forearm
Persistent wound infection and
4 34/M 5th toe base Metatarsal 4x5 delayed wond healing
5 65/M 1st MP* joint - 3x4 Bulkiness of flap
6 43/ M 1st MPjoint - 4x5 -
7 65/F 1st toetip Phalanx 4x4 Partial marginal loss of the flap

and delayed wound healing

* MPjoint: Metatarsophalangeal joint

Fig. 1. (A) A 34-years-old man is suffering from pus discharge from Rt. 5th toe base area from infected diabetic foot
ulcer. (B) Foot X-ray shows artherosclerotic calcification of dorsalis pedis artery and osteolytic destruction of
5th metatarsal head & base of 5th proximal phalangeal base. (C) The ulcer is curettaged and debrided. (D) 4 X
5 cm sized lateral arm flap is designed over lateral epicondyle. (E) The elevation of flap is performed with 8
cm pedicle in length. (F) Posterior radial collateral artery is reanastomosed with dorsalis pedis artery in end-
to-side manner and committant veins are reanastomosed in end-to-end manner. (G) The Final inset of flap
shows after passage of subcutaneous tunnel. (H) The latest follow up gross phothograph shows well healed
ulcer and good cosmetic figure.
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Fig. 2. (A) A 65-years-old man is suffering from chronic infected diabetic foot ulcer on 1st metatarsophalangeal joint.
(B) The ulcer is successfully covered by Lateral arm flap.
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Fig. 3. (A) A 47-years-old man is suffering from Infected diabetic foot with necrosis of distal phalanx of great toe.
(B) The distal interphalageal disarticulation is done and followed by lateral arm flap coverage to reserve the

remained toe.
9dE F S Adow Uydsdth(Fig. 3A). | 2ARE 4971 2o
A #AbE 99 A A9 A BN odE 2 Aase A 449 WA BAE F 7
El ZAFHAE Wl A& 4 AuEE 95

—_

=

%

2 ANF T Fde] 2AUYTT BUAAL W Fol
4§ NRee Adsel  HR

D o]

=3 2
Fe Ay 2% Aed] A48 F e 53
I =
= [€)

4
zAo] =FAYL W FEF A

w2 2 gussic. 95 4% 3 ol = °]
L ol g3tel UL 2B F Ao, A A B & Ak fd Ao FPoze Ex o)
F vtk @A 499 A glol BEE W A% 2§ 288 £ du F o 2NHoR I 2
g 9% & IHFig. 3B). A FAY FBF  FAY 2Hlt WE 24 AAT + A= P
o AgRd FzA} WASGo Azl A o] ek W Ao ;v Sl Amvlst Bes
sl mhet sAEHE Pyoz ugeh 1 Beo] b5 WAe] FA A8 A 5
o] heHnE Fa BEe] Brbsd u g
V.o oz Aok & Aeleh.” 1 Wl A $4< AT 1) A
A FEe 7] dels melslolol & Agort
49 FNG P B¥ AYel A AV B AAPE, S Aol gu, DA o),
F% ol WAHAS W Al A, ot A BBAY, AHBAA 87 aeln B A 5
Bol wBHAL ASolE F4 AW EE AY F F 5 olg 7 21o] melsolol dt
A 3R FEFAN G Aol 28 AdHn  IRE HEse J1Fost AevAd 207
stk et A% A9 A 2Ad B A Mg Festn, Falvel @B dust 3ol Hu
@ NQAAEE FES 2P F golle Ay FwAe Qols} MAErld Fasiel, gele 7]
24 Aed dal A4 AR ol AUITW 54 deo] AL spe Ao gAY e
2AE BED F 9 Aol Pk R AYge] 3 AYe] A& A9 A £3) olgHE I
de D wEoz AN w4 NRe f2 2 3o anoze ALY s IR 9% A%
4 old% Bol YUk’ 1 F Aviee AGAE ¥ @ AW, ARY A@So| gov), A2 1A
b 24 9w, Aol B Fol wEHA B%S B ol§ olg A ABA o] o] §H: Yk’
WoAHes meld £ gla WA MWES F¥ Harris 5 9 P A% ARD AHE
A& BIE P 2402 YolFk Aol ot B ol gHel Ao PdE 24T Y9 U
ga%e] we Ag WA ARY, AL A F Fie] £ 2Fololok v LS F&1
S 1@ As) FsgT ALV 2 ASlE AT RFL AL 5 gofop sh] nay Fo WAy



2008 —

e

§17\] Xﬂ 17—'@_ Xﬂ 1

3k
5}

w2

1

k<
il

— s
& Zve] A 9

=0

[}

3 sk Ulusal

ol ]ngaﬂrdlal
~ N ~ PLEN )
< ATM%O_EQ%HTMMM%wﬂﬂﬂEME
- %ﬁ%ém%% W M GG
B D nnxad & < o B R oF 0 Mr T
& T §FF 4 =0T o TN T EN R H A
o oo oF T W 2oy oo N o Moo AL o oMo
% wﬂ%oq%c%ﬂo_ﬂu T W E ﬂéi%_gwwﬂg%
el M%,ﬂ%qq%o%.%gag 4 é%wﬂ%Mégg@
X ﬂﬂdafﬁ R o M S ®NTE L)
5 B o] = © % g N oF mMmﬂﬂoﬂ‘mﬂ} %ﬂié.wrz_ol.ﬂwao_a
PR L 1 9L ] ries gEd
],mMqu Qi?]]%mﬂl qzﬁcw_mi ﬂ%]oﬂﬂ_/ LoﬁT
o A o o1 O ﬂuidﬂ:ﬂ o N 1+ ]oW?dﬂEEmﬁAzTE
A . Y ol B X X Lo T g o T T ’
roa <o g Moo L o T oy o e
Ty o E R MO o ® Eo}o_,dmﬁ.mrmroﬂoﬂfr
o W e e zzaﬂq%g%WEQW%A% i A s
aTﬁamglmﬁ%%M,Af%mﬂAﬂ.iﬁ%%ﬁi%%mWoi U T
ﬂ@@ﬁﬁiﬂ%&% CIRG %ﬁﬂm;;fﬂ?ur« ~ P ol 8 W
@m._rL_,oﬁmE%HTﬁa7ﬂﬂdlo€] B o B o — — N .%%1@0
_ A i a;:om_drar.g T HE R g R
mlﬂaaﬂa?%yo?oﬂﬂ mo%ﬂ%%&#éaanuolo%ﬂ g
@%eﬁ%%%@%Eoﬁﬁmeaﬂﬂ&r%O_H%ﬂﬂﬂﬂ#?%@wmx
n‘_ﬂ.ﬂ%ﬁﬂﬂld.ﬂﬂoi%ﬂuawHﬂu ﬁﬁﬁaTEEcuTiiﬁ_ﬂﬁ T oo
W uaﬂ1m_m17rwf%da%ﬂlmEwu_mﬂﬂiﬂﬁéﬂrﬂﬂm%?%wﬂré
° OHEOWJ4L% = ) hﬂl&]%h#
s s 7xLﬂuﬂ%mr;Mo_E%ﬂwﬂawoamo_x_ﬁ&ow%uwmmﬂ
Mg@m?%@g% N i
oo 0 T T MM ﬂﬁﬁ@7%%uﬁ _ AR E
tElrgrils ST b LR
xo%ﬂufﬂéw_afmw &+ oa o X Aﬂoﬂhﬂ1¢mo%moaﬁzbltkﬁ
MG_HMEani]zﬁoz._om Wﬂﬂﬂﬁﬂhw_ﬂ.m Wﬁoa‘_uuo#ex_.ﬂ:&lmﬂ ,t_laﬂ,muero
A M wﬁﬂaar.nﬂ;onmcqlﬂ&ko -
" a._ﬁéoj.a.mﬂ o ,_maoe]é £ L g oﬂwﬁro o o o
.lﬂ.]_oﬂ\lxzo o onanC.mﬂ7C,|ﬂmﬂﬂnﬂ ﬁﬂ]eot °
< = Eaﬁlﬂnﬁ x < ) W o B T T
ﬂ_'nno.x.mﬂumo}o#ﬂﬂ i = iiLﬁL GﬂLNro,.bAEEo aor_ i d..ﬁ
Mﬁ%wasrlmﬁwwuﬂmw&ﬁa@M1§ﬂ;% Mﬂo#_yow?%wﬂﬁ
[~ 5 _1_|;o,_1 o 1 = ..ﬂ - = [l
go MR ._ﬂgm_w?%ﬂwwzﬂaﬁm ﬂwﬂt_oe%ﬁw .
ﬂﬂ%ﬁﬂh@ﬂu%ﬂlﬂ“% d‘_duzlﬁiﬁomwﬁﬂmﬂmﬁmm‘aeio*rmaa
= L mmiﬂﬂﬂé%%%?%@&ﬂ%Oé%cmomc oy I U
ovﬁhmﬂﬂﬂooﬁaﬂlﬂw%n@ﬂﬂ_%%,_ﬂ W o N I aﬂolo#nﬂMﬂQMﬂ
- o M o o H "% _Ha B mﬁ1mﬂze8HM@M%%%Zvu,ﬁ
o m o T - %ﬂiﬂ@ﬂé?hop&k N il —RNTS
i wgz%%%%ma1gbﬂowqu I
%Hfmmga édrhh%o:_o%mﬂombi}?%muwi&im_é.mw%
nomgﬁf% rRRE M o ol do o CEAW E g e Q
‘mxﬁdi.wmﬂ‘mAn_AlaeaT_ .mﬂ.mﬂﬁuwoﬂﬂuﬂ] m5. mq_ﬂwoooﬂ,mMN,mﬂ
_x__l‘_lryl,l,» ﬂ.ﬂ‘w Zﬁﬂ_l‘mﬂ‘._‘ﬂ \m.loﬂtmzqg MW‘mWZ le ,
% o) T N ]z?dﬂdﬂ‘mﬂﬁlxﬂ il ™~ @Mﬂﬂo.;o m‘tﬁ,.ro;o(\
AFE BT < 1 I | o ~ o Xz S E
®° D T TS N o T = ok H oo ©
WAE R ® e N ~ ) Hoa W ©
%% N N LEg2 R o
EI.MMLWmmﬁ
S B B o

Aol A

i

o

Ao Ade] AT

HE

olo
9o ZA] e Py E=w
=T :H]Oc}:

=
Ll

Z]
.,

=4
— 34—

L

.

T

zﬂ'ﬂoi 9%]‘;}

n) <7 ¢k A o] s

719}

1.8 ~
(1.2~2.0) mmZE <2 3 mm 3749
4739 20 &
o) 2730] Ho}

7} & 2= o
& 4 9gu 3o zA7|7F A



REFERENCES

1) Ahn HC: Revision of lateral arm free flap: Can it be
a substitute for radial forearm free flap? J Korean
Microsurg 6: 80, 1997.

2) Buncke HJ: Transplantation-replantation. The later-
al arm flap: Microsurgery, Lea & Febiger, 1991, p
187.

3) Coessens BC, Hamdi M: The distally planned later-
al arm flap in hand reconstruction. Chir Main 17:
133, 1998.

4) Harris PG, Letrosne E, Caouette-Laberge L,
Equerszeigi EP: Long-term follow-up of coverage
of weight bearing surface of the foot with free mus-
cular flap in a pediatric population. Microsurgery
15: 424, 1994.

5) Janice Levin and O’ Neal: The diabetic foot, 6" ed.
Philadel phia, Mosby Co, 2001, p 570.

6) Karamursel S, Bagdatly D, Markal N, Demir Z,
Celebloglu S: Versatility of the lateral arm free flap
in various anatomic defect reconstructions. J

7)

8)

9

~

10)

11)

12)

13)

14)

Hgell thet 25 2k o] Ade —

H
e

Reconstr Microsurg 21: 107, 2005.

Lanzetta M, Bernier M, Chollet A, St-Laurent JY:
The lateral forearm flap: The anatomic study, Plat
Reconstr Surg 99: 460, 1997.

Lee JM, Lee JH, Kim HJ: Reconstruction of the
Extremities with lateral arm free flap. J Korean
Micro Surg 13: 51, 2004.

Levin LS: The reconscructive ladderan orthoplastic
approach. Clinical Orthopaedics Am 24: 393, 1993.

Moffett TR, Madison SA, Derr JW and Acland RD:
Anextended approach for the vascular pedicle of
the lateral arm free flap. Plat Reconstr Surg 89:
259, 1992.

Ozkan O, Coskunfirat OK, Ozgentas HE: Reliabili-
ty of free-flap coverage in diabetic foot ulcers,
Microsurgery 25: 107, 2005.

Park MC, Park DH, Lee BM, Kim KS: Lateral arm
flaps: Its clinical applications and superiority. J
Korean Microsurg 5: 62, 1996.

Tan BK, Lim BH: The lateral forearm flap as a
modification of the lateral arm flap: Vascular
anatomy and clinical implications, Plat Reconstr
Surg 105: 2400, 2000.

Ulusal BG, Lin YT, Ulusal AE, Lin CH, Yen JT:
Reconstruction of foot defects with free lateral arm
fasciocutaneous flaps: analysis of fifty patients.
Microsurgery 25: 581, 2005.



