
Introduction
	 Restoration of skin coverage is an indispensable step in the treat-
ment of tumors, carcinomas or melanomas, that evolve with a solu-
tion of continuity of the integument. Limited mobility and lack of 
skin make reconstruction of the lower limb a challenge. Random flaps 
(such as the keystone area flap) have reduced mobility and poor vas-
cularization. Muscle flaps are used today with great discretion, given  
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the enormous morbidity in the donor area. Axial fasciocutaneous flaps 
are very versatile, but usually require treatment of the donor area. 
Microsurgical flaps are time and support structure demanding, and are 
reserved for large defects.

	 The propeller flap is a type of local flap based on perforating ves-
sels, defined by the Tokyo Consensus (2011) as “a perforating flap 
with a skin island composed of two parts, one larger and one smaller, 
separated by a nutrient perforating vessel that corresponds to its axis 
of rotation” [1].

	 It was first described in 1991 by Hyakusoku, et al. who used an is-
land flap, vascularized by perforating vessels, with an axis of rotation 
in the pedicle, for the treatment of burn sequelae [2].

	 This was only possible due to a better knowledge of the anatomy 
and importance of the myocutaneous or septocutaneous perforators. 
Authors such as Donski and Fogdestam described that fasciocutane-
ous flaps that maintained vascularization through perforators could 
be larger than the local flaps previously used [3]. Over time, flaps 
began to be made with increasingly smaller skin bridges (also known 
as keystone flaps), until some surgeons chose to perform island flaps, 
without the skin pedicle, and with increasingly larger rotation arcs [4].

	 Since then, propeller flaps have become increasingly popular, as 
they have several advantages. They reconstruct with tissues similar to 
the original, because they use tissues neighboring the defect. In gen-
eral, they present less donor area morbidity, often allowing primary 
closure of the donor area. They also allow a great rotation arc (up to 
180º) [5,6]. Another advantage is that, especially in the reconstruction 
of defects in the distal third of the leg, they can be alternatives to mi-
crosurgical flaps, with lower cost, shorter surgical time, and no need 
for vascular anastomosis [7]. Despite these advantages, there are still 
no large clinical trials comparing the two techniques.

	 Propeller flaps are also subject to complications, the most wor-
risome of which is partial or total necrosis of the flap. Other com-
plications described are epidermolysis, transient venous congestion, 
infection, hematoma, and dehiscence. Risk factors for complications 
are not yet fully defined [5,6,8].

Objective

	 To describe five clinical cases in which the helix flap was used for 
treatment of lower limb reconstruction after melanoma resection.

Methodology

	 This is a retrospective and descriptive study of five patients sub-
mitted to the propeller flap - consisting of two “blades” of a propeller, 
with the perforating vessels located in the center, so that the larger 
“blade” is rotated in order to close the defect - in the distal third of 
the lower limbs after resection of primary or metastatic melanoma. 
Preoperative Doppler ultrasound was used to map the perforating ves-
sels. The procedures were performed between November 2012 and 
January 2014 at Hospital São Paulo, and were subsequently followed 
up by the Plastic Surgery Discipline of Escola Paulista de Medicina.  

Feitosa RGF, et al., J Clin Dermatol Ther 2021, 7: 093
DOI: 10.24966/CDT-8771/100093

HSOA Journal of
Clinical Dermatology and Therapy

Original Article

Roney Gonçalves Fechine Feitosa1*, Gabriel Alves Freiria de 
Oliveira2, Ivan Dunshee de Abranches Oliveira Santos Filho1, 
Heitor Carvalho Gomes1 and Ferreira LM1

1Division of Plastic Surgery, Department of Surgery, Escola Paulista de 
Medicina, Universidade Federal de São Paulo, São Paulo, Brazil

2Medicine Student of Escola Paulista de Medicina, Universidade Federal de 
São Paulo, São Paulo, Brazil

Propeller Flap: Surgical Option 
after Resection of Lower Limb 
Melanoma

Abstract
Objective: To describe a series of cases of lower limb reconstruc-
tion using an axial reverse flow flap (propeller flap) after melanoma 
excision.

Patients and methods: From August 2014 to December 2016, at 
the Plastic Surgery Service at UNIFESP, five patients with defects in 
the lower limbs after melanoma resection were reconstructed using 
propeller flap. In all cases, the perforating vessels were previously 
mapped using Doppler ultrasound.

Results: The size of the defect ranged from 4 cm × 3 cm to 8 cm × 
4.5 cm. One case had a 180º rotation. In all the others, a 90° rotation 
was sufficient. All patients had good aesthetic results.

Conclusion: The propeller flap is a simple and low cost technique. 
It is indicated for reconstruction of the distal third of small and/or 
medium-sized lower limb. The aesthetic result is satisfactory with 
the thickness and color of the flap very similar to the excised area.
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Approval was issued by the Research Ethics Committee of the Uni-
versidade Federal de São Paulo under number 0675/2019 and written 
consent was obtained from all patients.

Results
	 The defect size ranged from 4 × 3 cm to 8 × 4.5 cm, and the flap 
size ranged from 7 × 3 cm to 12 × 5 cm.  One case had a 180° rotation. 
In all the others, a 90-degree rotation was sufficient. One patient had 
partial wound dehiscence. All patients had good esthetic results and 
the donor area closed primarily (Table 1).

	 Helix flaps are a good option for covering defects after resection of 
lower limb melanoma. In the cases described here, all presented good 
postoperative results, without serious complications (Figures 1-3).

Discussion

	 The middle and proximal thirds of the leg have a good area of 
skin coverage and muscle mass, which is a valuable donor area for 
pedicled tissues.

	 In the distal third of the leg there is no interposition of muscle 
tissues between the noble structures and the integument, and the in-
tegument has limited distensibility and mobility. Such characteristics 
make the use of skin grafts and random rotation flaps inadequate for 
injuries that reach the entire skin thickness. Therefore, it is necessary 
to resort to more complex procedures such as microsurgical flaps or 
pedicled flaps in reverse flow islands.

Helix flaps are a relatively new and very promising concept, especial-
ly in challenging areas such as lower limb reconstruction, as demon-
strated in the cases described here. In theory, they are flaps capable 
of reconstructing defects with similar tissues, with little donor area 
morbidity, preserving the main vessels of the region, reducing surgi-
cal time and hospitalization.

	 Despite these advantages, they are not free of complications, many 
of them significant. In a literature review carried out by Gir, et al. the 
occurrence of partial necrosis was 11% and total necrosis was 1% [5]. 
Nelson, et al. found 11% of partial necrosis and 5% of total necrosis. 
In this same study, 82.9% of flaps had no complications [6]. In the 
recent meta-analysis and systematic review, published in 2016 by Be-
kara, et al. also arrived at similar results: 10.5% for partial necrosis 
and 3.5% for total necrosis. Other complications described were epi-
dermolysis (3.5%) and transient venous congestion (3%) [8]. In these 
cited works the flap rotation arc and the dissection plane (sub or su-
prafascial) were not associated with the occurrence of complications. 
In the cases reported here, there was no partial or total necrosis of the 
flaps, but one of the cases evolved with surgical wound dehiscence. 
Even though only resuture was needed, it was a complication that 
delayed the patient’s full recovery.

Gender/age Locationleg Sizedefect Size 
flap Rotation Compli-

cation

M / 54 yrsold Rightlower 1/3 
thigh 8x3 cm 9x3,5 

cm 90° -

W / 58 yrsold Leftmiddle 1/3 
leg L 4x3 cm 9x3,5 

cm 90° -

M /59 yrsold Right1/3 
lowerleg 5x4,5 cm 12x5 cm 180° -

M / 60 yrsold Leftmiddle 
1/3 leg 7x3,5 cm 9x4,5 

cm 180°
Partialepi-
dermolysis 

flap

W / 62 yrsold
Rightlower 1/3 

thigh 8x4,5 cm 11 x 
5cm 60°

Seroma in 
the donor 

area

Table 1: Data, dimensions, and specificities about the five patients and the procedures 
they underwent.

Figure 1: 59-year-old male with 1.5x.1.2cm ameloblastic melanoma, performed re-
section of lesion with margins resulting in a 5x4.5cm defect. Scheduled helix flap 
with 12x5cm dimension, 180 degree rotation based on anterior tibial vessel perfo-
rator.

Figure 2: Male, 54 years old, diagnosed with two melanoma in situ lesions on the 
left thigh, resulting in a 6x2cm defect. Programmed 9x3cm helix flap and 90-degree 
rotation for synthesis of the defect.

Figure 3: 62-year-old woman with 2mm breslow melanoma, disease-free sentinel 
lymph node, resulting in a defect of 8x4.5cm, decided to perform a helix flap of 
11x5cm and rotation of 60 degrees. Evolving with seroma in the donor area, treated 
with puncture in the postoperative period and with good evolution in the late post-
operative period.
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	 Classically, lower limb defects, especially in the distal third, are 
indicated for reconstruction with microsurgical flaps. Propeller flaps 
may be a simpler alternative in these cases, especially in small and 
moderate defects. There are still no studies directly comparing these 
two techniques, but some important information is already available. 
Wu et al reported a 2019 case series on free flaps, with an occurrence 
of 3.8% of total necrosis and 10% of cases requiring revision proce-
dure or major surgery. These rates are quite similar to those found in 
the large studies on helix flaps described to date [9].

	 One of the main pillars of this surgical technique is the fact that 
a rotation of the pedicle by up to 180 degrees does not compromise 
its patency. Some experimental studies have been performed to in-
vestigate this fact, with contradictory results. Wong and co-workers 
studied in a virtual model the factors affecting vessel patency [10]. 
They observed that the angle of rotation should be no more than 180º, 
the arterial pressure should be kept constant during surgery, the ped-
icle diameter should be approximately 1mm and its length should be 
greater than 30mm [10]. Damir, et al. and Izquierdo, et al. also report-
ed that the torsion of up to 180º in the pedicle does not affect its pa-
tency [11,12]. On the other hand, Salgarello, et al. in an experimental 
study demonstrated that rotations of up to 90º may compromise the 
flow of vessels with microsurgical anastomoses [13].

	 Another point not yet fully defined is the maximum flap size. 
Saint-Cyr, et al. described the “perforasome” theory, which suggests 
that perforator flaps can have their area of vascularization increased 
by opening communicating vessels with the territories of adjacent li-
gated perforators [14]. According to this theory, it is difficult to study 
and define the safe size for a flap in cadaveric studies, because this 
compensatory mechanism would occur only in vivo [14]. In the me-
ta-analysis and systematic review published by Bekara et al, flap size 
> 100 cm was not a risk factor for complications. Innocenti, et al 
analyzed 74 cases and also found no difference in the number of com-
plications between flaps of 5-14cm and 15-25cm [15].

	 As a diagnostic method, most studies use portable acoustic Dop-
pler to map perforators [8]. This method is successful in identifying 
vessels in up to 80% of cases [16]. It’s main advantages are its prac-
ticality, low cost and the possibility of intraoperative use. Another 
imaging exam that can be used is the color Doppler ultrasound, which 
has as its main convenience the ability to obtain information related to 
the diameter and flow of the vessels. The problem is that it depends on 
an experienced examiner and is more time consuming than the other 
alternatives. CT angiography is a method that has advanced greatly 
in recent years and can identify perforators as small as 0.3 to 0.5mm, 
and assess their size, location, and three-dimensional path with high 
sensitivity and specificity. The main disadvantages are the use of con-
trast, ionizing radiation, and higher cost. Magnetic resonance imaging 
can also be used, although some studies point to a reduced accuracy 
in the diagnosis of perforators with diameter smaller than 1 mm [17]. 
In this study, only portable acoustic Doppler was used, without major 
difficulties in the identification of perforators.

	 Besides factors related to technique and surgical planning, clin-
ical factors of the patient can influence the final result. In the study 
published by Bekara, et al. age over 60 years (RR=1.61; p=0.03), ar-
teriopathy (RR=3.12; p=0.01) and diabetes (RR=2.0; p=0.02) were 
factors associated with higher risk of adverse events [8]. Smoking 
was not statistically significant as a risk factor, with a relative risk of 
1.96 (0.99 to 3.90 in the 95% confidence interval) and p=0.06 [8]. The 
patients in this study were not smokers and only one had comorbidi-
ties (hypothyroidism).

	 The distal regions of the lower limb, including the lower third of 
the leg and the feet, are areas that are very prone to soft tissue loss 
from trauma and trophic injury. The anterior position of the tibia, with 
its thin and vulnerable covering, and the large number of tendons that 
cannot remain exposed, require rapid yet complex skin coverage. The 
situation regarding the direction of blood flow, the scarcity of muscle 
bellies for flaps, and inelastic skin for viable randomized flaps com-
plicate this situation. In the past, flaps with intermediate transfer were 
used, as well as cross leg flaps still are, with important disadvantages: 
they depend on more than one surgical time, generate a lot of dis-
comfort to the patient, and are not always effective. Microsurgery has 
become an option that contributes a lot to the coverage of lesions in 
this aspect, but it depends on a team with training and specialized ma-
terial. The donor areas are larger, can cause relative functional deficit 
and use larger vascular trunks.

Conclusion
	 Reverse flow fasciocutaneous flaps can contribute to the coverage 
of small and medium lesions in this location, with less functional and 
aesthetic sequelae, and shorter surgical time. It constitutes an efficient 
surgical option for its safety, versatility, and lower hospitalization 
cost.
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