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	Arterial Diameter (mm)
	Flap Weight (gms)

	
	1.2
	207

	
	1.3
	286

	
	1.4
	384

	
	1.5
	506

	
	1.6
	655

	
	1.7
	835

	
	1.8
	1050
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Q=AV

Q: flow rate
A: cross-sectional area of the vessel
V: average velocity

Poiseuille’s Equation:

8l
AP = L?
nr

AP: pressure drop/gradient

M viscosity

I: length of tube

Q: flow rate of the blood in the vessel
r: radius of the vessel

d14 4+ d2* + d3* etc
w

FVI=

FVI: flap viability index
d1 etc: the CTA- measured internal diameter of each perforator
W: nett weight of the flap









FORMULAE   

Q = AV 

Q: flow rate  

A: cross-sectional area of the vessel 

V: average velocity 

 

Poiseuille’s Equation: 

 

 

 

∆P: pressure drop/gradient 

µ: viscosity 

l: length of tube 

Q: flow rate of the blood in the vessel 

r: radius of the vessel 
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FVI: flap viability index 

d1 etc: the CTA- measured internal diameter of each perforator 

W: nett weight of the flap 

!

bipolardiathermytotheirparent trunk. After harvest each ﬂap was weighed in a sterile bag. Thereafter all tissue trimmed from theﬂap was weighed and subtracted from theinitialﬂapweight,giving a ﬁnal ﬂap weight. Reci pient vessels were either thoracodorsal or internal thoracic. Internal thoracic vessels were isolated between costal cartilages, removing muscle but no cartilage. 11 Microsur- gicalanastomoseswerecompleted with 8/0 nylon sutures and Anastoclip staples.12 Flaps were monitored post- operatively and skin or fat necrosis noted early and at reviewuptosixweeks. There were 50 DIEPﬂaps in 45 patients, 40 unilateral ﬂapsand10bilateralﬂaps. FVIwascalculatedforeach ﬂap by the formula:
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where FVI is the Flap Viability Index, d 1 etc the CT A-

measuredinternaldiameter of each perforator in millime-

tersandWtheﬂapweight in Ki lograms.

FVI was estimated pre-operatively for each patient,

aiming to include enough perforators of sufﬁcient size to

exceed an FVI of 10, or to reduce the ﬂap bulk during

surgerytoachievethesame end. Fat and/or skin necrosis

wasrecordedpost-operatively . Fat necrosis was judged by

palpation, when in doubt conﬁrmed by ultrasonography ,

andlaterbyhistopathology when removed. All cases of skin

necrosismorethan5 15mm, or obvious early fat necrosis

weredebridedwithintendays of surgery .

Flapswithout necrosiswere compared with those with

necrosisforperforatornumbers per ﬂap, mean vertical and

horizontal co-ordinates of perforators and FVI. Statistical

analysis used the 2-tailed T -test for unequal data set numbers. Results At operation, perforator positions correlated well with CT A measurements. Seven ﬂaps (14%) sustained some partial fat or skin necrosis. There was no signiﬁcant difference in mean perforator internal diameter between 59 chosen medial perforators (mean 1.66 mm) and lateral perforators (mean 1.61 mm . p Z 0.284). Mean weight for 50 ﬂaps was 618 gm. There was no signiﬁcant difference between the weights of ﬂaps with no

necrosis and those with some.

Other results are summarised in T able 1 . Comparing 43

ﬂaps with no necrosis and 7 with some partial skin or fat

necrosis, there were no signiﬁcant differences for perfo-

rator numbers per ﬂap ( p Z 0.45) nor for mean vertical

distance of perforators from ﬂap equator ( p Z 0.26). There

was a marginal advantage for perforators closer to the

midline ( p Z 0.048) and a signiﬁcant advantage for larger

perforators as predicted by the FVI ( p Z 0.037).

Flap v iability index

Figure 3 shows ﬂap viability versus FVI measurement. No

ﬂap with an FVI of less than ten survived without some fat

or skin necrosis. None with an FVI greater than twenty

developed either fat or skin necrosis. Conclusion: ﬂaps with

an FVI less than ten are at great risk of partial ﬂap necrosis,

Table1 Meannumbersof perforators per ﬂap, mean horizontal perforator positions, mean vertical positions and FVIs for ﬂaps witheithersomeornonecrosis. Datum(SDZ StandardDeviation) Flaps with no necrosis ( n Z 43) Flaps with some necrosis ( n Z 7) P value Meanperforatornumbersper ﬂap 1.74 (SD 0.58) 1.71 (SD 0.49) 0.450 Meanhorizontalposition(‘X’) in mm 23.9 (SD 13.77) 39.29 (SD 17.51) 0.048 Meanverticalposition(‘Z’) in mm 56.03 (SD 16.83) 51.71 (SD 15.18) 0.264 MeanFVI 31.25 (SD 28.98) 11.00 (SD 4.73) 0.032

Figure3 Scattergramofﬂap FVIs. Black dots represent ﬂaps with no necrosis, red dots ﬂaps showing some necrosis. FVI of 10

marked.
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