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The Predictive Value of Laser Doppler for Flap
Survival
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If we could predict the necrosis of the flap caused
by reperfusion injury, we can minimize the necrosis of
the flap by taking appropriate action before necrosis
begins. In this study, we examined whether we can
predict the survival of flap under reperfusion injury or
not, by measuring laser doppler flow meter values.

We divided the group into the control and experi-
mental groups corresponding to 6, 8, 9, 10, and 12hours
after reperfusion(hours after ligation of auricular central
artery). In each group, we examined necrotic change,
perfusion unit (PU), serum superoxide dismutase (SOD),
glutathione peroxidase, angiography and pathologic
findings. No necrosis was observed in the 6 and 8 hours
group but 8, 18, 20 hours after ligation, necrosis was
observed, Also in each of 9, 10 and 12 hours group
(each group consisted of 20 flaps), necrosis were noted.
According to the above data, the critical time of necrosis
in the auricular skin flap model lies between about 8 to
9 hours. Comparing the PU between the necrosis and
non-necrosis groups, the former group showed a mean
39.57 PU increase after 60 min of reperfusion, and the
latter group showed a mean increase of 21.21 PU.

We can conclude that better flow can dilute oxygen
free radical into systemic circulation, and this means
less injuries are caused on vessels. Our study implies
that if biood flow increase is less than 30 PU, intensive
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care is needed to save the flap.

Additionally, we found significant decrease of serum
SOD and glutathione peroxidase in the necrotic group.
Therefore, monitoring these serum markers will be
helpful in predicting reperfusion injury and supple-
menting these enzymes could be helpful to save the
flap. The laser doppler flow meter is thought to be
helpful in clinical circumstances for evaluating the
circulation of the flap after the operation. However, more
accumulation of clinical studies should be necessary
establishing useful clinical data.

Key Words: Reperfusion injury, Laser doppler flowmeter value,
Perfusion unit, Superoxide dismutase, Glutathione peroxidase
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Fig. 1. The estimation of blood flow with laser doppler before
ligation. The blood flow was estimated with laser doppler before
ligation of central artery. The ear flap was divided into 1 X 1
cm sized compartments.

Fig. 2. Formation of auricular flap model. Auricular flap model
was made by amputation of the auricle at 10 em proximal from
the auricular tip and preservation of the auricular central artery
and vein. The amputated auricle was resutured to the original
site but central vessels were exposed.
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Fig. 3. Reposition of the amputated auricle after ligation
cutting of auricular central vessels. Erythematous and
cyanotic feature was noted after ligation and cutting of the
central vessels.
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Table I. The Correlation between Duration of Pedicle Ligation and Necrosis.

Non necrosis(No.)

Partial necrosis(No.) Total necrosis(No.)

Gl 20
G2 20
G3* 12
G4* 2
G5*

10
20

No.: number of case, G1: reperfusion group after 6 hours ligation, G2: reperfusion group after 8 hours ligation, G3: reperfusion
group after 9 hours ligation, G4: reperfusion group after 10 hours ligation, G5: reperfusion group after 12 hours ligation.

*:p<0.05.
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Fig. 4. Mean doppler flow in reperfusion group 1. In the reper-
fusion groups after 6 hours ligation, the temporary decrease of
blood flow was noted after lhour of reperfusion, but the flow
was increased gradually upto the initial level.
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Fig. 5. Mean doppler flow in reperfusion group 3 without flap
necrosis. Temporary decrease of blood flow was noted after
reperfusion. However, the flow was increased gradually.

W
(@]

fo o rr
ol = g
NS
>
24N
e &
PO
o
=
oft
e
O
g3
—
S X
i HE g
2
S 3
i)
g
H

2 o o R o NN A
0
=
0
5
=
>

Fig. 6. Mean doppler flow in reperfusion group 5. The blood
flow was decreased steadily after reperfusion, and the flow was
not increased more than 20PU.
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Table Il. Comparison of Increased Perfusion Unit(doppler flow slope) during 1 Hour after Reperfusion between Necrotic

and Non-necrotic Flaps

Number of case Mean(PU) Standard deviation t-value
Non necrosis 54 39.574 7.187
) 13.33*
Necrosis 46 21.215 6.346

PU: perfusion unit
* p<0.05.

Fig. 7. Angiography of reperfusion case in group 3 with flap
necrosis. There were multiple stenoses with terminal tapering of
central artery(arrows).
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Fig. 8. Comparison of superoxide dismutase(SOD) in reper-
fusion group 1 and group 5. SOD was significantly decreased
in reperfusion group 5. It means that scavenger consumption
was increased due to increased free oxygen radical production
and the flap was more sensitive to reperfusion injury in that
group 5(*:p<0.05).

Fig. 9. Comparison of glutathione peroxidase in reperfusion
group 1 and group 5. Glutathione peroxidase was significantly
decreased in teperfusion group 5. It means that scavenger
consumption. was increased due to increased free oxygen radical
production and the flap was more sensitive to reperfusion
injury in that group 5(*p<0.05).
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Table lll. Pathologic Findings of Auricular Flap according to Duration of Pedicle Ligation

Group Epidermal change Edema Vascular change Grade of inflammation
G3 Mild degeneration Mild Congestion, hemorrhage Mild
G4 Mild to moderate necrosis Moderate Hemorrhage, congestion, thrombus Moderate to severe
Gb Diffuse necrosis & ulcer Severe Severe congestion, hemorrhage, Severe

many thrombus formation

G3: reperfusion group after 9 hours ligation, G4: reperfusion group after 10 hours ligation, G5: reperfusion group after 12 hours

ligation.

e i

P

Fig. 10. Histologic findings of resected auricular tissue in G2 (Aobve, left), G3 (Above, right), G4 (Below, left) and G5 (Below, right),
H-E, X200). Reperfusion group 2 (Aobve, left) showed mild vasodilation and congestion (Aobve, left). Reperfusion group 3 (Above,
right) showed diffuse hemorrhage, edema and mild chronic inflammatory cell infiltration (Above, right). Reperfusion group 4 (Below,
left) showed thrombus formations, in addition to edema, vasodilation and chronic inflammatory cell infiliration (Below, left).
Reperfusion group 5 (Below, right) showed more extensive occlusive thrombosis and hemorrhage (Below, right).
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