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— Abstract—

Functioning Gracilis Musculocutaneous Free Flap Transplantation for the
Reconstruction of Injuired Upper Extremity

Kwang Suk Lee, M.D., Jae Suk Chang, M.D. and Jong Woong Park, M.D.

'I)epartment of Orthopedic Surgery, Korea University Hospital

Volkmann's ischemic contracture is the end result of an untreated, delayed or in-
adequately decompressed compartment syndrome in which muscle ischemia and necrosis
have occurred. Once the muscle necrosis have happened. the involved muscle undergo
permanent change into fibrous tissue. So secondary shortening and distal joint contrac-
ture will be a final outcome. which results in marked functional impairment of hand and
forearm.

Even though several procedures, such as muscle sliding operation has been attempted,
overall results were far from satisfaction, compare to healthy opposite hand. The manage-
ment of these unfavorable condition of the forearm and hand was regarded as one of
challenging area in orthopedics.

Recently new approach, using microsurgical technique which transfers functioning mus-
cle unit, has been developed and its result was much better than any other methods in
the aspect of an active motion. Among these musculocutaneous free flaps. gracilis has
obtained special reputation due to its easiness to handle such as elevation of flap and
reliable neurovascular pedicle. Other advantages are flexibility of {lap size to adjust
variable size of the defect in the forearm and minor morbidity of the donor site.

Authors have performed 7 cases of functioning gracilis musulocutaneous free flap
transplantation for the functional loss of forearm and hand due to Volkmann's ischemic
contracture or muscle and skin defect due to severe trauma since November, 1931 till
May, 1991.

The results in most cases were satisfactory and acceptable.
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Fig. 2. Flap design on the thigh
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Fig. 3. Gracilis musculocutaneous flap is dissected and

showing neurovascular pedicles
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rosseous nerve)S T E 8} o1 Preston hand-held dynamometer®t Preston
AREo A% 7d BE fo wi ojaeg Al pinch gauges A&t grip strength ¥ pinch
B3l on] o] F 4alle Gl w2 2 ggolals  strengths ZAsAch Z1elel A Ao 4
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T EEEe g4 g8 Ay Hall 10% de =3 A% (extension lag)e Hd 18U, H
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2A AFeES Agstdon, #d ¢%o A AEE F§F oA AW Bt A= W
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N A N BEEo A7 A A (reinnerva- 555 ZHTAM : total active movement)£ 3t
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Table 3. Evaluation of operation

Lengthof Size of skin

Case  Gracilis mstatus Connected tendons Ischemic time Operation time Complication
muscle flap (cm)  fap{cm) S

1 Normal 27 27X6 FDP, FPL 2hr. 27min. 6hr. 45min. NO

2 Normal 24 15X5 FDP, FPL Lhr. 48min. 4hr. 40mun. Marginal necrosis

3 Normal 2 No FDP, FPL  lhr. 34min.  4hr 50min. No

4 Normal 23 No FDP. FPL thr. 30min. 4hr. 20min. No

5 Normal 23 15%5 FDP, FPL 2hr. 13min. 5hr. 10min. No

6  RT:nommal 26 21X 4 FDP, FPL  2hr. Smin. “5hr. 30min. Venous congestion.
Lt: congenital Marginal necrosis

abscence
7 Normal 19 No FDP. FPL Lhr. 42min. 4hr. 3min. No.




Table 4. Clinical results

Active flexion*

Wrist ROM Grip***

Pinch*** Tip to prox.

Case F/U of fingers (mean value) TAM™* ext./flex. strength (kg) strength (kg) palmar crease (cm)
1 1lyr. 7m. 190° 180° 20°/30° 4 3 0
2 10yr. dm. 190° 190° 10°/20° 4 2 1
3 4yr. Im. 210° 170° 30°/20° 3 2.5 1
4 3ry. 8m. 240° 230° 40°/20° 3.5 1.8 0
5 3ry. Tm. 260° 1707 35°/ 0° 5 5.2 0
6 1ry. 2m. 100° 100° 30°/30° 0.5 1 8
7 lry. 1m. 110° 110° 45°/ 0° 0.5 2.2 5
* Active flexion of fingers : sum of flexion degree at MP, PIP, DIP joints
“* TAM(total active movement) : sum of flexion degree-sum of extension lag
*** Preoperative grip and pinch strength were 0 gk in all cases.
oM 2% BF 472 FAHACH Table 4). g9tk
Grip strength®} Pinch strengthe €3, Jl
A 0kgQ oY}t £F grip strengthte BT 2.%g =, = |
key pinch strengthe= Bt 2.5kgo 2 FFHUL
g Az HaAE A4 R uAE BEND of =@y 1.
218 23 pinch 2 grip strenght7t & 254 a5 o w1
wolUel mg2el dlo] oEE v, nHD & 2241 2] g2 &2z 1987d 119 HEAHE 7
pazda od 4gol o efe maag O 3 AL ANIF FY FET0 24
9. SAF 1AL #A9 25 AAE 9
(Table 4).
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Fig. 4. 22 yedars old male patient was operated due to
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Volmann's ichemic contracture. A.B: Post-op

F/U 3 year 8 months. Flexion & extension of
the wrist and fingers. C:He con hold a pencil

and can write.
ngth 4kg. key pinch strength Zkg2 2
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