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Case Report
Supermicrosurgery-assisted venous
supercharging of a reverse-flow angular
artery perforator flap for nasal
reconstruction
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Summary The centre ground in the world of flaps have over time, gradually shifted from
tubed pedicled, random-pattern, axial-pattern, pedicled, free and currently, to free-styled
flaps. These concepts are broadly based on the angiosome-perforasome concept. In this case
report, we illustrate how the concept of venosome capture can be transposed onto reverse-
flow flaps with the aid of venous supercharging. Moreover, if this is seen from the free-styled
flap perspective, it requires supermicrosurgical expertise. This case report hence, serves as a
fusion of all the above concepts.
Crown Copyright ª 2016 Published by Elsevier Ltd on behalf of British Association of Plastic,
Reconstructive and Aesthetic Surgeons. All rights reserved.
Introduction

While axial-pattern and forehead flaps remain the work-
horse option for nasal reconstructions, perforator flap
reconstruction of the nose is making an entry for this pur-
pose. However, pedicled perforator flaps in these areas are
often limited by the tiny diameters of the perforating
vessels from the facial artery angiosome in the peri-nasal
oria Hospital, Holtye Road,

ail.com (R.Y. Kannan).

1.006
shedbyElsevier Ltdonbehalf ofBriti
area1 and so, while smaller nasal sub-unit like the alae for
example, can be readily reconstructed with a single-stage
free-style nasolabial perforator flap,2 midline defects
over the lower two-thirds of the nose remain difficult to
reconstruct with perforator flap options including propeller
flaps as these do not have sufficient reach for these de-
fects. Lengthening flap dimensions in this scenario can be
precarious, primarily due to the risk of venous congestion
and subsequent flap necrosis.

In this article, the use of a reverse-flow propeller flap
based on the level III facial artery perforators of the angular
artery is described and how distal venous congestion was
overcome using supermicrosurgery-assisted venous super-
charging for an optimal result.
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Patient and methods

A 75-year old lady presented with a history of an
incompletely-excised squamous cell carcinoma (SCC) over
the dorsum of the nose, necessitating wider local excision
down to the cartilage. The resulting defect was approxi-
mately 3 � 2 cms over the dorsal midline, just superior to
the nasal tip as shown in Figure 1. The depth of the defect
belied the use of a full-thickness skin graft and a flap option
was hence necessary. The patient preferred to have a
single-stage procedure, which ruled out the use of the
forehead flap, while an axial fronto-nasal flap would have
inadvertently pulled up the nasal tip with an aggravated
increase in the columellar-nasal angle; an unaesthetic
feature.

Based on this, the decision to use a pedicled perforator
flap was made. A distally-based, reverse-flow angular ar-
tery perforator (RF-AAP) flap was designed, with the donor
skin flap being from the excess naso-labial and labio-
mandibular folds, in order to better disguise the donor
site scar. The central portion of the RF-AAP flap was then
de-epithelialised and tunnelled beneath the lateral nasal
skin. Following the elevation of the flap on the level III
Figure 1 An intra-operative image of the RF-AAP flap design
with the donor skin flap being taken from the excess naso-
labial and labio-mandibular folds, used for the reconstruction
of the midline dorsal nasal defect.
facial artery perforators of the angular artery, it showed
intra-operative signs of venous congestion as depicted in
Figure 2.

The flap was then transposed to the dorsum of the nose,
with de-epithelialisation of the intervening flap skin (as
shaded in Figure 1). A 1 mm subcutaneous vein on the under
surface of the skin flap was then identified and anasto-
mosed end-to-side to a 0.5 mm dorsal nasal vein using
supermicrosurgical techniques. This successfully relieved
the distal venous congestion almost immediately (Figure 3)
and the flap subsequently survived completely with an
optimal aesthetic result.

Discussion

Propeller-type facial artery perforator flaps have been
previously described for the reconstruction of nasal defects3

with success. These are often based on the larger level II
facial artery perforators, situated in the peri-oral region and
in perforasome-rich facial areas, which afford greater
venous return within the flap. However, in our earlier
described work on level III facial artery perforators, we
described these flaps as best designed as ‘perforator-plus’
type flaps given the smaller calibre of these perforators
(<1 mm). When this is superadded with the ‘reverse-flow’
Figure 2 Distal venous congestion within the distal RF-AAP
flap following its elevation.



Figure 3 The resolution of venous congestion following the
end-to-side supermicrosurgical anastomoses between a 1 mm
subcutaneous vein within the RF-AAP flap and a 0.5 mm
recipient dorsal nasal vein.
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concept as illustrated by Orticochea,4 venous return be-
comes even more precarious, which necessitates the need
for supercharging small-diameter veins in the vicinity, so as
to optimise venous outflow.

The principle of venous supercharging in propeller flaps
has been proven to rebalance venous drainage in the
landmark article by D’Arpa et al.5 Similar results could
be shown with free tissue transfer with the use of the su-
perficial inferior epigastric vein (SIEV) to improve venous
return in deep inferior epigastric perforator (DIEP) flaps.
This is in keeping with the principle that venous return
starts from the superficial to the deep system and if a
superficial-to-superficial venous bypass could be estab-
lished, adjacent venosomes could be captured.6

While this holds true in principle, applying it to this case
of nasal reconstruction, requires the use of very small
calibre recipient veins (0.5 mm or less) within the nasal
construct to supercharge the RF-AAP. This necessitates a
supermicrosurgical skillset, particularly as regards micro-
vessel handling.

In summary, the use of large level III facial artery
perforator flaps for the purpose of nasal reconstruction is
technically possible provided that the surgeon performs a
supermicrosurgery-based venous anastomoses to super-
charge the flap and capture additional venosomes.

Conflict of interest and funding

None.

Acknowledgement

The senior author would like to personally thank Professor
Isao Koshima, University of Tokyo Hospital, Japan who
inspired and trained him in the art of supermicrosurgery.

References

1. Kannan RY, Mathur BS. Perforator flaps of the facial artery
angiosome. J Plast Reconstr Aesthet Surg 2013;66(4):483e8.

2. D’Arpa S, Cordova A, Pirello R, Moschella F. One-stage recon-
struction of the nasal ala: the free-style nasolabial perforator
flap. Plast Reconstr Surg 2009;123(2):65ee6e.

3. Ruiz-Moya A, Lagares-Borrego A, Infante-Cossio P. Propeller
facial artery perforator flap as first reconstructive option for
nasolabial and perinasal complex defects. J Plast Reconstr
Aesthet Surg 2015;68(4):457e63.

4. Orticochea M. A post-auricular flap to reconstruct facial de-
fects. Br J Plast Surg 1976;29(4):325e33.

5. D’Arpa S, Cordova A, Pignatti M, Moschella F. Freestyle pedicled
perforator flaps: safety, prevention of complications and man-
agement based on 85 consecutive cases. Plast Reconstr Surg
2011;128(4):892e906.

6. Sano K, Hallock GG, Rice DC. Venous “supercharging” augments
survival of the delayed rat TRAM flap. Ann Plast Surg 2003;
51(4):398e402.

http://refhub.elsevier.com/S1748-6815(16)30239-X/sref1
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref1
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref1
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref2
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref2
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref2
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref2
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref3
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref3
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref3
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref3
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref3
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref4
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref4
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref4
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref5
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref5
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref5
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref5
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref5
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref6
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref6
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref6
http://refhub.elsevier.com/S1748-6815(16)30239-X/sref6

	Supermicrosurgery-assisted venous supercharging of a reverse-flow angular artery perforator flap for nasal reconstruction
	Introduction
	Patient and methods
	Discussion
	Conflict of interest and funding
	Acknowledgement
	References


