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— Abstract —

Muscle Free Flap Transplantation in Chronic Osteomyelitis of the Lower Extremities

Jun-Mo Lee, M .D., Kwang-Hun Song, M.D. and Jong-Hyuk Park, M .D.

Department of Orthopedic Surgery, Chonbuk National University Medical School and
Research Institute of Clinical Medicine, Chonbuk National University, Jeonju, Korea

Purpose: To evaluate the result of muscle free flap transplantation in chronic osteomyelitis of the tibia
and cal caneus occurred from open fractures and exposed bones and internal fixatives.

Materials and Methods: The free muscle flap were transferred in the tibia and cal caneus and followed
up average 7.3 years at the department of orthopedic surgery from March 1997 to September 2009. Six
patients were male and 1 case female averaged 50.3 years of age. Two latissimus dorsi myocutaneous free
flaps were transplanted to the exposed 2/3 of the tibia with soft tissue defect, one rectus abdominis mus-
cle free flap to the mid 1/3 of the tibia and four gracilis muscle free flaps to the distal 1/3 of the tibia and
calcaneus.

Results: At average 7.2 years follow-up, all of the 7 cases obtained solid bone union in the X-ray and
kept sound soft tissues without pus discharges. The overall result of bone union, healed soft tissues defect
and normal knee and ankle joint range of motion were excellent.

Conclusion: The free muscle flap transferred to the chronic osteomyelitis of the tibia and calcaneus
showed excellent results in bone union and eradication of the pus forming bacteria by its abundant blood
flow.

Key Words: Free muscle flap, Chronic osteomyelitis
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Table 1. Patient Data and Muscle Flap Characteristics
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S ole AL A AAXNCR FAZ & A ZoA < 8
cm YYFe A tE WS 37 H(medial
femoral circumflex vessel) S 215PHA Frof ol ok
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Sex/Age Lesion site (F/U period) Muscle flap (cm) Recipient vessel Flap survival

65/M 2/3 of tibia latissimus dorsi anterior tibial artery greater saphenous vein Yes
(10.8 years) myocutaneous (30 x 11)

58/M 2/3 of tibia latissimus dorsi anterior tibial artery greater saphenous vein Yes
(9.2 years) myocutaneous (28 x 12)

61/M mid 1/3 of tibia rectus abdominis anterior tibial artery greater saphenous vein Yes
(8.8 years) (20x 6)

34/M distal 1/3 of tibia gracilis anterior tibial artery greater saphenous vein Yes
(7.5 years) (10x 4)

28/M distal 1/3 of tibia gracilis anterior tibial artery greater saphenousvein Yes
(4.6 years) (8x5)

62/M calcaneus (5.7 years) gracilis (9x 4) first dorsal metatarsal artery lesser saphenous vein Yes

44/M calcaneus (3.5 years) gracilis (12 x 4) first dorsal metatarsal artery lesser saphenous vein Yes
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Fig. 1. (A) 65-year-old male sustained autobike accident exposing 2/3 of the tibia with soft tissue defect (30 cmx 11
cm), (B) External fixation was performed, (C) Latissimus dorsi myocutaneous flap (30 cmx 11 cm) was dis-
sected and anastomosed to the recipient anterior tibial artery and greater saphenous vein, (D) Around 12 years
follow up, flap and tibial bone was intact in normal activities of daily living.
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=59 W JheAe] =vh meba] e A 24 Ak FEAA (gold standard) B %7 AL 7244
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Fig. 2. (A) 61-year-old male experienced pus discharge for 30 years
in the mid 1/3 of tibia showing soft tissue breakdown and
medullary osteomyelitisin X-ray, (B) Medullary osteomyelitis
was evident in 3-phase bone scan, (C) Rectus abdominis(20
cmx 6 cm) was designed and dissected, (D) Rectus abdominis
muscle was transplanted with anastomosis to the anterior tibial
artery and greater saphenous vein, (E) At the time of 11 years
follow up, flap was intact with no recurrence of pus discharge.




— olzm 9 sHe) Wy B

- (sequestrum) ol TBESH ZIALZA
&t (staphylococcus aureus)tro] i g of
Aol 7hsdtgltt. FE4 AREAE A9E A7 24
H&2(gold of
<

5o 719

ful

= =2

o,

oz 4
l-'O

A
, AEol 2/3 =
?ﬂr(latlssnnus dOI"Sl myocutaneous
flap), =% =&59ode & g & F(rectus abdo-
minis muscle flap) 2213 99 ZAZ3} FHo FIo|
+ 4t & F(gracilis muscle flap)& ©]23F3 ).
o) 235 F(latissimus dorsi myocutaneous
f]ap)_O_. A7]9 A =48 5
]40] 0101 J/Lu%_,,]a]. ﬂ)%}_?ﬂ 7ﬂ.1‘/\]

2517] Waet AlA o R

ﬂ
A/
any
)
£
é
_I_:

oo
kS

o] AV TA1 98 Fx 2 71871 wizel ol
lo|u 7ol Aol ek, & 3R] Ao 2

N &
r\r m>’ -111 M oox

1= <F 40 cmx20 cmel™, & H] F (thoracodor-
sal artery)& Zol7} 15 cm olAdela, A4 1.5~3
mme]™ 3shte] W P9 (vena comitante)©] ATt
A7 BIE &5 AHoz F vl A7 (thoracodorsal
nerve) 18]l 7zt Aoz T 9B 53 217 (pos-
terior cutaneous intercostal nerve)7} SIth.*® #zb
Eo] A A& 2/3%9ldl Alsid 24 =, AR
E0 2 gt & & F97} vlmA Fefsto
2R A717F Zo] 30 cm, F°] 12 cm ©|A2H,
A 73"—5 %”“Jﬂr o E4 A (greater saphenous
o Th.

Bz Z ﬂ,ﬂr(rectus abdominis muscle flap)& theF
ol-& 71sd =717} % ¥ Z(latissimus dorsi mus-
cle)®} B} Z(gracilis muscle)9] 53t i7]i/\1 a7

=4 A&

=4 —f—l‘%ﬂ A& B8 =X 9 H= 3]
2. & 2o A 37 9k 30 emx 10 cmOlU% Al
3} }E}ET'I?‘ 21 (deep inferior epigastric artery)< 2

o

7} 6~8 cmolil, A7 2~4 mmel™ F 7] B
9 (venae comitantes)o] Ut 2AFL A|TEFFHE
AM2EF7HA Exshe 52 7 217e] gtk ™ Azt
Eol 3k A= TR AR el < &
A77F Aol 23 ¢ 8 cm oo, Fof L
%™ (greater saphenous

%o]
2

&

i
= (functlonlng muscle) S 2ZA % o] -g-0]
7Featth. Aol 2715 9 24 cm %6 cmol™, HE WS
3# FW(medial femoral circumflex artery)e 2
°|7} 4~6 cmeolx, AL 1~ 2 mme| F 7je] FHk
%" (venae comitantes)®] AL H4 27
AW ¥A] (anterior division of the obturator
nerve)’} £%< ©EL N AAELS A9 AFA
Fo FHoRA A Ax U o Ex W (greater
saphenous vein)& °|&3tx, FZdA= A1 wiF
FTE5Z T (first dorsal metatarsal artery)e & &
A A (lesser saphenous vein) S #3310}

AL W FEgor #7 Jsd WEE Wz
2 HAAF 277, FF(necrotic bone)o] &8,
9] 34 (lymphocytes), 3T (histiocytes) 52 &
Al g8 wE A (polymorphonuclear leukocytes)”}
& (exudation) = 78 Hola, nAPESHE 7]}
Al E%’ Ft(staphylococcus aureus)©] ¥lF=Ad
dE tFoR skglom, "t GE Tod tiste], #
Kz 2y gy 2 o]

- E 7 2L:1 X}7]
Agte] FyFent Apglel

%215122

A Wo] 71de Hofst
HA
(complement), B4 WM&+ (phagocytic leukocytes)
9} A4 (oxygen)7t Y&ata TEHENE 2
2 AEH UG

HoFZEd (immunoglobulin),
H

Fiv

—
N
.

Wiy el

Mmoo,
> Pﬁ
Wy dr ol
lo
ol
dr
St
)

12

o

(o]
fo
2
o
o
R
I
4o
Ui
Ho
i)

>
il
i)
)
T

REFERENCES

1) Court-brown CM. Kova KJ: The epidemiology of frac-
tures. In Bucholz RW, Heckman JD, Court-brown CM
(eds): Rockwood and Green’s fractures in adults. 6th ed,



— AR Al 18 d Al 2 & 2009 —

Lippincott Williams & Wilkins, 2006, p 111.

2) Lee IM: Free rectus abdominis flap. In Han SB, Jung MS
(eds): Microsurgical technique. 1st ed. Choisin medicine
co., 1995, p 65-71.

3) Lee M, Kim KN: Analysis of transplantation of 99 free
flaps. J Korean Micro Surg 10: 1-6, 2001.

4) Cierny G, Mader JT: Chronic osteomyelitis. In Campbell’s
operative orthopaedics. 11th ed, Mosby, 2008, p 702-709.

5) Maxwell GP, Manson PN, Hoopes JE: Experience with
thirteen latissimus dorsi myocutaneous free flaps. Plast
Reconstruc Surg 64: 1-8, 1979.

6) Baudet J, Guinberteau JC, Nascimento E: Successful clini-
cal transfer of two free thoraco-dorsal axillary flaps. Plast
Reconstruc Surg 58: 680-688, 1976.

7) Bunkis J, Walton R, Mathes SJ: The rectus abdominis free
flap for lower extremity reconstruction. Ann Plast Surg

11: 373-380, 1983.

8) Harry J Bunke: Rectus abdominis muscle flap. In
Microsurgery: transplantation-replantation. Lea & Febiger,
1991, p 434-456.

9) Manktelow RT: Microvascular reconstruction. Springer-
Verlag, 1986, p 37-44.

10) Jobe MY: Microsurgery. In Campbell’'s operative
orthopaedics. 11th ed, Mosby, 2008, p 3753-3754.

11) Lazzarini L, Mader JT, Calhoun JH: Osteomyelitisin long
bones. J Bone Joint Surg (Am) 86: 2305-2318, 2004.

12) Dabov GD: Osteomyelitis. In Campbell’s operative
orthopaedics. 11th ed, Mosby, 2008, p 702-709.

13) Mathes SJ, Alpert BS, Chang N: Use of the muscle flap in
chronic osteomyelitis: Experimental and clinical correla
tion. Plast Reconstruc Surg 69: 815-828, 1982.



