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Locoregional flaps versus skin grafts in the nose: 
aesthetic considerations after cancer ablation

INTRODUCTION
The incidence of skin cancer has exhibited annual increases [1]. 
Skin cancer can be divided into the categories of malignant mela-
noma and nonmelanoma. In Korea, malignant melanomas account 
for approximately 10% of all skin cancers, whereas 90% of skin can-
cers are nonmelanoma skin cancers. The number of nonmelanoma 
skin cancer patients in 2018 was 24,511, reflecting a sharp increase 

from 10,007 in 2008 and 16,420 in 2013 [2]. Basal cell carcinoma 
accounts for approximately 50% of all skin cancers, and squamous 
cell carcinoma accounts for most of the remaining nonmelanoma 
skin cancers [3]. Skin cancer is most common in the face and neck, 
which are chronically sun-exposed sites, and the nose is the most 
frequent site of cancer occurrence in this area [4,5].
 Surgical and nonsurgical treatments are available for nonmela-
noma skin cancer. Nonsurgical treatments include cryosurgery, ra-
diation therapy, topical therapy, and laser therapy. However, the 
treatment of choice is surgical ablation. Surgical ablation has the 
advantage of minimizing the recurrence rate; however, it also has 
the disadvantage of leaving extensive soft tissue defects, requiring 
reconstructive surgery [6,7].
 The methods of reconstruction of soft tissue defects include pri-
mary closure, locoregional flaps (LRFs), and skin grafting. Each 
surgical method has clear advantages and disadvantages. Primary 
closure is the most commonly selected method for reconstruction 
because of its simplicity, fewer suture lines, and fewer complications. 
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Background The annual incidence of skin cancer has been increasing, and surgical abla-
tion is presently the treatment of choice for skin cancer. However, it leaves soft tissue 
defects that require reconstruction. The methods for reconstruction include locore-
gional flaps (LRFs) and full-thickness skin grafts (FTSGs). We compared these two sur-
gical methods for reconstruction of defects in the nose, which is prominently visible 
and the most common site of facial skin cancer, and assessed the cosmetic results by 
evaluating the scars.
Methods This retrospective study was conducted between July 2012 and January 2021. 
Patients were evaluated for scars after at least 6 months of follow-up. Patients were 
divided into LRF and FTSG groups. The scars were evaluated using the Vancouver Scar 
Scale.
Results In total, 27 patients were included in this study. Their mean age was 66.8 years. 
Eighteen patients underwent LRF, and nine patients underwent FTSG. The average de-
fect size was 1.55 cm² in the LRF group, and 1.38 cm² in the FTSG group. The average 
scar score was 1.44 points in the LRF group and 3.67 points in the FTSG group. The LRF 
group showed significantly lower total scores than the FTSG group.
Conclusions Although LRFs and FTSGs are useful reconstructive methods for nasal soft 
tissue defects, this study showed that LRFs are superior to FTSGs in terms of aesthetic 
results.
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However, it is difficult to perform on the skin over the lower third 
of the nose or on skin with a large defect because of limited mobili-
ty [8]. Several studies have been conducted to determine how to 
effectively reconstruct soft tissue defects after cancer ablation to 
achieve functionally and aesthetically satisfactory results. However, 
it remains to be conclusively established whether LRFs or skin grafts 
are preferable, although conventional thought suggests that LRFs 
are superior to skin grafts [9-12].
 In this study, LRFs and full-thickness skin grafts (FTSGs) were 
performed for the reconstruction of nasal soft tissue defects. We 
designed this study to classify patients who underwent reconstruc-
tion for soft tissue defects after surgical ablation for skin cancer in 
the nose according to the reconstruction method used. We com-
pared the cosmetic superiority between the two surgical methods 
(LRFs and FTSGs) by evaluating scars in the course of long-term 
follow-up.

METHODS

Patient selection
This retrospective study was conducted from July 2012 to January 
2021 in patients who underwent reconstructive surgery after surgi-

cal ablation for skin cancer in the nasal area. Only those who un-
derwent reconstruction using the LRF or FTSG methods were in-
cluded, and there were no cases of split-thickness skin grafts. All 
reconstructions were performed immediately after ablation, with 
safe margins ensured through frozen section analysis. Patients with 
metastatic skin cancer or complications were excluded from the 
study. In total, 27 patients were included in this study. Data and 
photographs were collected from patients’ medical records.

Scar evaluation
Patients’ scars were evaluated after at least 6 months of follow-up 

Fig. 1. Bilobed flap for the reconstruction of a defect after surgical ablation of basal cell carcinoma in the nasal dorsum. (A-C) Intraoperatively, 
the defect size was 0.49 cm². (D) Postoperative 6 months.

A B C D

Fig. 2. Island flap for the reconstruction of a defect after surgical ablation of squamous cell carcinoma in the nasal dorsum. (A-C) Intraopera-
tively, the defect size was 2.6 cm². The flap was based on the angular artery. (D) Postoperative 6 months.

A B C D

Table 1. Patient demographics in the LRF and FTSG groups

Characteristics LRF (n=18) FTSG (n=9) P-value

Male sex, No. (%) 9 (50) 3 (33) 

Average age (yr) 67.5          65.3

SCC, No. (%) 3 (17) 1 (13)

Mean follow-up duration (mo) 6.6 8.8

Average defect size (cm²)   1.55   1.38 0.47

LRF, locoregional flap; FTSG, full-thickness skin graft; SCC, squamous cell 
carcinoma.
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via their photographs. The patients were divided into two groups: 
the group reconstructed via LRFs and the group reconstructed via 
FTSGs. The scars were evaluated using the Vancouver Scar Scale 
(VSS) based on the most recent available data.

Statistical analysis
The characteristics of patients, scores for each item, and total VSS 
scores were compared between the LRF and FTSG groups. Scores 
were analyzed using the independent t-test. Statistical significance 
was set at a two-tailed P-value of <0.05. The analysis was per-
formed using SPSS version 25 (IBM Corp., Armonk, NY, USA).

RESULTS
Twenty-seven patients were included in the study, of whom 12 were 
male and 15 were female. The mean age of the patients was 66.8 
years. There were four cases of squamous cell carcinoma and 23 
cases of basal cell carcinoma. The average defect size was 1.55 cm² 
in the LRF group and 1.38 cm² in the FTSG group (Table 1). Eigh-
teen patients underwent LRFs, and nine patients underwent FTS-
Gs. Bilobed and island flaps were the most common LRF methods. 
Figs. 1 and 2 show two cases reconstructed using LRFs, and Figs. 3 
and 4 show two cases reconstructed using FTSGs.

 The island flaps were based on the supratrochlear artery in one 
case and the angular artery in the other seven cases, and no addi-
tional treatment (such as debulking) was required. In this study, 
four flap methods were used to reconstruct the defect of the nose: 
the island flap, Limberg flap, bilobed flap, and V-Y advancement 
flap. The cases reconstructed using island flaps had, on average, the 
largest defects, while the other three flap methods were performed 
only for small defects (less than 1 cm²) (Table 2). 
 The LRF group scored 0.44 points for vascularity, 0.28 points for 
pigmentation, 0.39 points for pliability, and 0.33 points for height. 

Table 2. Size and location of defects according to the surgical method

FTSG Island 
flap

Limberg 
flap

Bilobed 
flap

V-Y 
advancement 

flap

Average defect size (cm²) 1.38 2.46 0.78 0.83 0.88

Location, No.

   Dorsum (n=16) 4 5 3 2 2

   Sidewall (n=7) 3 2 0 1 1

   Ala (n=4) 2 1 1 0 0

   Total 9 8 4 3 3

FTSG, full-thickness skin graft.

Fig. 4. Full-thickness skin graft for the reconstruction of a defect after surgical ablation of basal cell carcinoma in the nasal ala. (A, B) Intraop-
eratively, the defect size was 1.0 cm². (C) Postoperative 2 years. 

A B C

Fig. 3. Full-thickness skin graft for the reconstruction of a defect after surgical ablation of basal cell carcinoma in the nasal sidewall. (A, B) In-
traoperatively, the defect size was 1.5 cm². (C) Postoperative 1 year. 

A B C
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The FTSG group scored 0.44 points for vascularity, 0.89 points for 
pigmentation, 1.22 points for pliability, and 1.11 points for height. 
The average scar score was 1.44 points in the LRF group and 3.67 
points in the FTSG group. The LRF group showed significantly 
lower total scores than the FTSG group as determined using the 
independent t-test (Table 3).

DISCUSSION
The nose is the most frequent site on the face for the occurrence of 
skin cancer. Scars at this site pose a substantial challenge for sur-
geons because they are located in the center of the face and issues 
with symmetry and prominence must therefore be considered. We 
reviewed two methods of reconstructing soft tissue defects that oc-
cur after skin cancer ablation in the nasal area from an aesthetic 
point of view.
 A major advantage of LRFs is that they can use the blood supply, 
texture, and color of the surrounding skin. However, the surgical 
method is difficult, and additional incision and monitoring of the 
flap are required. When flap necrosis occurs, the sequelae are seri-
ous, and even if successful engraftment occurs, a disadvantage of 
this method is that it can leave a permanent deformation of the 
surrounding structures. In particular, pulling of the surrounding 
skin due to an inappropriate design or excessive tension can cause 
poor cosmetic results by not only deforming contours, but also chang-
ing the positions of major facial landmarks and causing asymme-
try. For this reason, it is important to be cautious when performing 
an LRF involving the nose and surrounding skin, which are partic-
ularly difficult to move and deform.
 When selecting a flap, the location and size of the defect, the lo-
cation of donor site, skin laxity, relaxed skin tension lines, and aes-
thetic border must be considered [13]. In this study, four flap meth-
ods were used to reconstruct defects in the nose. The average size 
of the defects was largest for cases of island flaps (Table 2). Although 
a sufficiently large flap can also be created if a transposition flap or 
advancement flap is used, a disadvantage of those methods is that 
the blood supply to the flap is uncertain [14,15].
 Unlike LRFs, FTSGs do not cause deformation of the surround-
ing skin, do not apply tension, and have the advantage of being flex-

Table 3. Scores of each item of the Vancouver Scar Scale according 
to the surgical method

Scar characteristic LRF FTSG P-value

Vascularity 0.44 0.44 1.00

Pigmentation 0.28 0.89 <0.05

Pliability 0.39 1.22 <0.01

Height 0.33 1.11 0.11

Total score 1.44 3.67 <0.05

LRF, locoregional flap; FTSG, full-thickness skin graft.

ibly performed in any patient regardless of the area or shape of the 
defect. However, there is a possibility of scar contracture and pig-
mentation, and when the skin of the donor site has different char-
acteristics from the skin of the recipient site, there is a large differ-
ence in texture, color, height, and flexibility. As such, LRFs and 
FTSGs have clear advantages and disadvantages, which relate not 
only to the primary purpose of reconstruction of the soft tissue de-
fect, but also to the different cosmetic results of the two methods.
 We found three studies comparing LRFs and FTSGs for soft tis-
sue defects in the nose. One study conducted in Korea reported 
that LRFs showed much better results than FTSGs in terms of pa-
tients’ subjective satisfaction through a telephone survey [9]. An-
other study conducted in the United States reported that there was 
no significant difference in aesthetic results between the two surgi-
cal methods using visual analogue scale scores [10], and a third 
study reported that aesthetic deficits (bulkiness, color mismatch, 
atrophy) were more common in LRFs than in FTSGs [12].
 Surgical ablation is generally recommended for the treatment of 
skin cancer, and direct closure, LRFs, and FTSGs are representative 
methods for the reconstruction of soft tissue defects that occur af-
ter ablation. For a defect where direct closure is difficult to achieve, 
surgeons have the option to perform reconstruction using either 
an LRF or an FTSG. When deciding which method to use to re-
construct the defect, it is necessary to consider not only the cos-
metic results after recovery, but also the patient’s age and interest in 
his or her appearance, general condition, the location and size of 
the cancer, and pathological characteristics.
 In this study, LRFs showed a statistically significant advantage 
over FTSGs in observer-rated scar scoring. However, the study had 
some limitations: the number of patient cases was small, the sub-
jective satisfaction of patients was not evaluated, the location of the 
cancer and the size of the defect were not individually considered 
and analyzed, and deformities of the surrounding tissues were not 
considered when evaluating the scars using the VSS. In addition to 
this, we believe that sex, race, and location of the donor site can be 
considered as additional variables that might influence the evalua-
tion of the subjective satisfaction of the patient; obtaining such clini-
cal information is vital for the reconstruction of soft tissue defects 
in the facial region at and around the nose.
 In conclusion, although both LRFs and FTSGs are useful as re-
construction methods for soft tissue defects in the nose, this study 
showed that LRFs were superior to FTSGs with regard to aesthetic 
results.
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