
Introduction
The scalp consists of different layers including skin, 
subcutaneous tissue, galea aponeurotica, loose areolar 
tissue, and pericranium (1,2). The first three layers are 
attached as a single unit that can move along the loose 
areolar tissue over the pericranium, which adheres to 
the calvaria bone. Nerves, blood vessels, and lymph 
are located between the subcutaneous tissue and galea 
aponeurotica. Nerve branches of either the trigeminal 
nerve or the cervical nerve supply the scalp. The scalp 
in the forehead area receives its blood supply from the 
supracellular (medial) and supraorbital (lateral) arteries 
(1,3). Having an approximate thickness of 3 to 8 mm, the 
scalp is considered the thickest skin on the body (3). 

The scalp can be harmed for a variety of reasons 
such as trauma, burns, as well as benign and malignant 
tumors (1,4,5). Basal cell carcinoma (BCC) constitutes 
approximately 75% of nonmelanoma skin cancers. It 
usually occurs in older patients, specifically in those 
regularly and intensively exposed to ultraviolet radiation 

during their lives (6). The risk of developing BCC during 
life varies between 29% and 55% (7). BCC is a tumor 
with gradual growth and a low probability of metastasis. 
However, this tumor is locally invasive and can strongly 
affect the underlying organs (8). 

The main goal of BCC treatment is to completely 
remove the lesion and reconstruct the defect created 
acceptably in terms of beauty and anatomy (5). Giant BCC 
refers to BCCs that are more than 5 mm in diameter. This 
carcinoma often requires the removal of soft and hard 
tissue of the skull and dura (9). The prognosis of the lesion 
depends on factors such as the number of recurrences, 
immunohistochemistry of the lesion, involvement of the 
underlying structures, tumor location, tumor size, gender, 
and depth of the lesion. This lesion requires at least 5 years 
of follow-up (10). Factors such as low scalp elasticity, 
thick skin, bony convexities, large defect size, history of 
local radiotherapy, and difficulty in delivering blood to 
large blockages make the reconstruction of the defective 
area even more challenging (4,5,11). Therefore, an ideal 
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Abstract
Ideal reconstruction of the scalp should ensure adequate coverage and protection of the underlying areas of 
the reconstruction site, include an adequate volume of soft and hard tissue, and contour the reconstruction 
of the area to accelerate wound healing, acceptable beauty, and proper function and reduce complications 
after the operation. This study aimed to present our experience regarding basal cell carcinoma (BCC) in the 
scalp and show the reconstructive option for BCC cancer in the scalp. A 69-year-old man was admitted 
due to the recurrence of the lesions in the forehead and scalp area, and he underwent surgery again one 
year ago. On initial examination, a lesion sized 5 cm× 5cm with an indistinct margin was visible in the 
frontal region. The lesion had bleeding, itching, and purulent discharge. Computed tomography scan 
results indicated skull bone resorption, and pathologic report showed active ulcer BCC with infiltrative 
growth pattern widely disseminated in deep portion. Tumor size was 4.5 cm × 4.3 cm × 1.5 cm and was 
negative for lymphovascular invasion. The patient was organized for wide local excision of the lesion. 
Following the tumor resection, the remaining oval defect was reconstructed using the pinwheel flap under 
general anesthesia in the operating room. It seems that the pinwheel flap design is an effective approach 
for the reconstruction of extensive lesions of the scalp.
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reconstruction should ensure adequate coverage and 
protection of the underlying areas of the reconstruction 
site, include an adequate volume of soft and hard tissue, 
contour reconstruction of the area to accelerate wound 
healing, acceptable beauty, proper function, and reduce 
complications after the operation (4,5,12,13). The present 
study aimed to present our experience regarding BCC in 
the scalp and to show our reconstructive option for this 
type of cancer in the scalp.

Case Presentation
A 69-year-old man was admitted to our clinic with the chief 
complaint of a wound on his forehead. The patient was a 
nomad treated for multiple lesions in the scalp, behind the 
ears, and neck approximately three years ago. Due to the 
recurrence of the lesions in the frontal area, he underwent 
surgery again one year ago. The scalp lesions recurred for 
the second time after 4 months, and since the patient’s 
symptoms worsened, he was finally admitted for surgery.

On initial examination, a lesion sized 5 cm×5 cm with an 
indistinct margin was visible in the frontal region. The lesion 
had bleeding, itching, and purulent discharge (Figure 1).

 There was no pain or tenderness on touching the 
lesion. During the examination, there was no paraesthesia, 
paralysis, or anesthesia. Further, lymphadenopathy was 
not seen on examination of cervical lymph nodes, and 
there was no clear evidence of intracerebral invasion. 
Computed tomography scan results indicated skull bone 
resorption (Figure 2).

Routine laboratory findings revealed mild anemia (red 
blood cell = 4.14 million/mm3 and hemoglobin = 12.5 g/
dL). Further, the erythrocyte sedimentation rate was high 
(53%) and C-reactive protein was 1+. Moreover, the blood 
sugar was lower than the normal range (blood sugar = 59 
mg/dL). In addition, pathologic report showed active 
ulcer BCC with infiltrative growth pattern and widely 
disseminated in deep portion. Tumor size was 4.5 cm × 4.3 
cm × 1.5 cm and was negative for lymphovascular invasion.

The patient was organized for wide local excision of the 
lesion. Following the tumor resection, the remaining oval 
defect was reconstructed using the pinwheel flap under 
general anesthesia in the operating room. This technique 
involves raising four small rotation flaps which are 90° 
apart from each other and join into a defect in their center 
(Figure 3). When the central circle was excised to create a 
defect, four pinwheel flaps with a 16-mm base length were 
created at the four points of the compass. The flaps were 
incised along the margins and then were sutured such 
that they met in the defect center after being rotated and 
advanced. At this time, negligible excess triangles were 
formed at the inner edges of the flaps, which were excised 
through their base by beveling of flap edges to facilitate 
formal tension-free primary closure (Figure 4).

Discussion
Scalp injuries and their management have always been 
challenging. Closed skin with poor design and high stress 
over time causes a large, atrophic, and unpleasant wound. 
In the scalp area, the size and location of the defect are 
the two most essential factors in deciding the appropriate 
corrective approach along with the patient’s age and 
comorbidities (14,15).

Several flaps have been designated for closing moderate-
sized circular skin defects on the scalp and region (16,17). 
Most of these flaps necessitate wide-field dissection of the 
adjacent normal tissues, frequently imposing a degree of 
distortion on the subunits tissue (18,19). In less elastic 
regions (i.e., the scalp), transposition and rotation flaps are 
either inadequate for closure or lead to secondary defects 
requiring grafting or reconstruction with a flap (20). 
However, a pinwheel flap design effectively recruits all the 
tissue to the adjacent defect. As a result, the destruction of 
uninvolved and subunit tissues is minimized. 

Vecchione and Griffith first described pinwheel flaps in 
1978 for large defects (21). Since the flap evenly distributes 
skin tension, the pinwheel design minimizes scarring and 

Figure 1. The Appearance of the Wound in the Studied Patient. Figure 2. Skull Bone Resorption of the Patient.
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protects hair follicles, all in one operation without the 
need for a gap thickness graft to cover the donor site. 
In addition, if reoperation is required in that area, the 
defect may be repaired by simplifying the flaps, thereby 
minimizing additional scarring. Likewise, small to large 
defects in the scalp area should be the preferred option. 
The main limitation of the pinwheel flap is that it may 
only be used on areas inside the hairline. The explanation 
is that using it on the frontal region and forehead area, by 
design, can cause significant scarring. In addition, it can 
be complicated by ischemia when applied to larger defects 
such as those presented. The scalp needs a rich blood 
supply. In addition, due to the skin’s lack of elasticity 
in the area, high stresses in the soft tissue lead to a high 
probability of ischemic complications. Therefore, the 
option of postoperative tissue edema can be prevented by 
proper attenuation for tight tension closure and proper 
suture placement (22,23).

Conclusions
It seems that the pinwheel flap design is the effective 

approach for the reconstruction of extensive lesions of the 
scalp.
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