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Abstract

The purpose of this study was to determine the effectiveness of topically applied minoxidil in the pharmacological 
delay phenomenon. There are various types of delay including surgical delay, pharmacological delay. We have used 
topical minoxidil application on latissimusdorsi flap reconstruction for a patient who had undergone neoadjuvant 
chemoradiation. We have found that topical minoxidil can be used to prevent flap necrosis in such conditions.
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INTRODUCTION

Flap cover for a wound is a common procedure 
in Plastic Surgery. It is time consuming as well, 
as it requires meticulous dissection, pedicle 
identification, as well as inset. Surgeons employ the 
latissimusdorsi flap (LDF) for the reconstruction 
of a wide variety of breast cancer surgery defects, 
including quadrantectomy, lumpectomy, modified 
radical mastectomy, and others. The LDF can be 
useful in delayed or immediate reconstruction, 
in combination with or without tissue expanders 
for a staged reconstruction, with implant-
based immediate reconstruction, or alone as an 
autogenous flap. However, there is an increased 

chance of flap failure in post-radiotherapy patients 
who undergo reconstruction and may require 
adjuvant procedures to avoid flap necrosis. 
Recently we have come across the role of topical 
minoxidil in the prevention of flap necrosis and we 
have applied it in our case and we would like to 
share our experience.

MATERIALS AND METHODS

The study was conducted in the Department of 
Plastic Surgery of a tertiary care centre, during 
August 2020. The patient was a 45-year-old 
lady with complaints of a Lump in the right 
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breast, which was diagnosed as a malignant 
lesion of stage T3aN2bMo. The patient was 
managed with Preoperative chemotherapy 
and radiotherapy, following which the patient 
completely responded and the tumor downgraded 
to T1N0M0. However,as the surrounding areas 
were found to be fibrosed, a plan was made to 
excise the fibrous tissue and cover with a regional 
lattismusdorsimyocutaneouspedicled flap (Fig. 1). 
Topical minoxidil 5% (Fig. 3) was applied three 
times a day for 1 week daily. The cost of minoxidil 
5% is 300 to 500 rupees and one bottle is sufficient 
for one patient for treatment.

RESULTS 

There was no evidence of flap necrosis for the 
patient after 1 week (Fig. 2)

DISCUSSION

The impact of radiotherapy on breast reconstruction 
has been well documented1,2 Radiation toxicity, like 
skin changes, vascular compromise, fibrosis which 
can compromise the viability and aesthetics of the 
reconstruction may require repeated procedures. 
In patients who require implants, complications 
in relation to radiotherapy are scarring, capsular 
contracture, infection, pain, skin necrosis, fibrosis, 
as well as impaired wound healing.3-7 Surgical 
delay is known to be the best technique to improve 
flap viability and is often used to provide better flap 
survival. However, there are disadvantages such 
as bleeding, infection, pain, swelling, and also scar 
formation. It also requires a two stage procedure 
and needs long duration of wound care. Many 
pharmacological agents such as sympatholytics, 
vasodilators, calcium channel blockers, 
hemorheological agents, prostaglandin inhibitors, 
anticoagulants, adenosine, monophosphoryl lipid 
A, growth hormone, and glucocorticoids have been 
used for the same purpose and act in different ways. 
The topical application of minoxidilto provide 
pharmacological delay has the advantages that it 

Fig. 1: Immediate after latissimusdorsi flap reconstruction
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to its possible direct proangiogenic action and 
stimulation of the release of angiogenic factors. 
Stimulation of the release of angiogenic factors is 
its main effect, and the direct effect on vascular 
muscles causes vasodilation. Minoxidil is known 
to be a vasoactive agent and to increase blood flow 
to the tissues when administered systemically 8–10, 
so it has been used as an antihypertensive agent. 
Its mechanism of action is directvasodilation of 
vascular smooth muscles induced by its active 
metabolite, minoxidilsulfate (MxSO4), and acts as 
K+ channel agonist to improve K+ permeability, 
leading to relaxation of smooth muscle. 11

CONCLUSION

Topical minoxidil has been found useful in the 
prevention of flap necrosis in latissimusdorsi 
flap for a patient who underwent reconstruction 
following neoadjuvantchemoradiation. However, 
this is a single patient study and needs large scale 
multicentre Randomised control trials for large 
scale clinical use.
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Fig. 2: latissimusdorsi flap after 2 weeks

Fig. 3: Minoxidil spray for topical application

eliminates systemic effects and time consuming 
procedures such as the need for hospitalization and 
surgical intervention, and also is easy to use as well 
as inexpensive. The efficacy of topical minoxidil 
arises from its local effects, not its systemic effect. 
The angiogenic effect of minoxidil may be due 
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