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Abstract : In recent years, conventional flaps which make a sacrifice of main arteries
as reported frequently in the early stage of their development have been reevaluated in the
field of flap surgery. This movement has facilitated development of flaps vascularized by
perforating branches measuring about 0.3 mm in diareter, and has also thrown light on the
merits of venous flaps which make no sacrifice of main arteries. Looking back on the
history of venous flaps, they initially attracted attention because, in contrast to conven-
tional flaps, 1) they do not make a sacrifice of main arteries, 2) they are not limited by
the conditions of the recipient site, and 3) preparation of the flap is technically easy and
applicable to emergency operations. Because of these advantages, venous flaps have been
used widely in the clinical setting, but the mechasism of flap survival remains conjectural.
The present study was designed to determine the limits of venous flap viability supplied by
one vein, which is one of the questions related to venous flap survival. A flom-through
venous flap measuring 3.0X 3.0 cm was prepared in the lateral margin of the auricle in
rabbits, and the area of flap viability was determined. The influences of surrounding blood
circulation on the area of flap viability were also investigated. As a result the width of flap
covered by one vein was 11.0+4.8 mm as a whole, whereas it was 18.1+6.2 mm in the
presence of good blood circulation in the surroundings, showing a significant effect of
surrounding blood circulation. Based on these experimental data, flow-through venous
flaps were applied to 25 patients and the stability of the flaps was confirmed. The presence
of arteriolar systems in perivenous tissues has been demonstrated recently. To provide the
venous flap with blood flow from the arteriolar system is another way to improve the
viability of venous flaps. (EEZE. J. Nara Med. Ass. 51, 46~59, 2000)
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Fig. 1. A, B, A square flow-through venous flap (3 X 3 cm) with a single flow-through vein.
C, The back of the flow-through venous flap. Expanded venous branches are seen.
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Fig. 2. Experimental models
Group A, B, Poor blood supply from surrouunding tissue. The central artery at the
recipient site was ligated in order to shut out the blood supply from the surrounding
tissue.
Group C, D, Good blood supply from surrounding tissue.
preserved.
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Fig. 3. A, Macroscopic findings in Group A. All flaps showed complete necrosis at two weeks
after operation. B, Microangiogram in Group A revealed avascularity. C, Histologic
findings in Group A showed complete necrosis.
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Fig. 4. A, Macroscopic findings in Group B. The flow-through venous flap survived along the
flow-through vein. B, Microangiogram in Group B. All preserved veins were patent
and venous branches expanding from the flow-through vein were observed. C,
Histologic findings in Group B (X 40, transverse plane in a flow-through venous flap).
Nomal skin structure is preserved near the flow-through vein, while a tendency
toward fibrosis became more noticeable in the area further away from the vein;
finally, necrosis is observed.
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Fig. 6. Experimental results of mesurements for sur-

vival width of flow-through venous flaps.
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Fig. 7. A, Macroscopic findings in Group C. Partial survival took place at the junction of the
flap and the surrounding tissue. B, Microangiogram in Group C revealed avascularity.
C, Histologic findings in Group C. Survival skin structure became fibrous change.



(54) FoOHF R = f3f

Fig. 8. A, Macroscopic findings in Group D. The flow-through venous flap survived along the
flow-through vein. B, Microangiogram in Group D. All preserved veins were patent
and venous branches expanding from the flow-through vein were observed. C,
Histologic findings in Group B. Nomal skin structure is preserved near the flow
-through vein, while a tendency toward fibrosis became more noticeable in the area
further away from the vein ; finally, necrosis is observed.
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Fig. 9A. B. Experimental results of mesurements for survival width of flow
-through venous flaps.
Table 1. Clinical case of the flow through venous flap
Type Donor Site No. Inflow Outflow Result
free flow through finger 6 digital vein digital vein C.SX6
venous flap forearm 3 cutaneus vein cutaneus vein CSx2, CNXx1
sliding finger 7 digital vein digital vein C.SX5, SNx2
venous flap
arterialized finger 2 digital artery digital vein C.Sx2
venous flap big toe 6 dorsai pedis artery cutaneus vein P.NX4, SNXx2
forearm 1 posterior interosseus artery cutaneus vein SNX1

C.S=complete survival P.N=partial necrosis
S.N=superficial necrosis C.N=complete necrosis
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Fig. 11. A, A difficult skin defect on the ulnar side of the little finger in a 54 Year old male.
B, Three dorsal veins were preserved proximally and two, distally.
C, Immediatery after operation, the color of the venous flap flap wes excellent. D,
Superficial necrosis was seen at the distal end of the flap on the 7th day®.
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