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Introduction

Malignant scalp tumors are not common and constitute 
only about 1%–2% of all scalp tumors.[1] Squamous cell 
carcinoma  (SCC) and basal cell carcinoma  (BCC) are the 
most common of these malignant tumors.[2] Reconstruction 
of some scalp defects following oncological resection is 
quite challenging.[2,3] The size, depth, and location of the 
scalp defects are important factors that influence the preferred 
method of reconstruction.[4,5] Only small wounds are managed 
by direct closure, due to the inelastic galea aponeurosis that 
makes scalp defects difficult to close.[6,7] Medium‑sized 
wounds are preferably managed with local flaps, which may 
be advancement flaps, transposition, or rotation flaps.[6‑8] 
Split‑skin graft (SSG) is an option for closing some of these 
defects, although it results in alopecia.[9] Free flaps are 
frequently used for very large defects that may be complex, 
although the use of distant pedicled flaps is a less‑popular 

alternative. Either of these flaps still results in alopecia in the 
reconstructed area. We report our experience in reconstructing 
scalp defects of various sizes after the excision of malignant 
tumors utilizing a variety of techniques.

Materials and Methods

This was a retrospective review of patients who had scalp 
reconstruction after the excision of malignant scalp tumors 
from June 2010 to May 2014  (four years) at our teaching 
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hospital in South‑east Nigeria. Information was retrieved 
from the operating theater and medical records. Data were 
extracted manually from the case notes of the patients and 
the operating theater records. Information obtained includes 
patients’ demographics, nature of the scalp tumors, site, and 
size (diameter) of the defects. The methods of reconstruction 
used for the different sizes of scalp defects were also noted. 
Diagnoses made based on histopathology reports were 
obtained. All the surgeries were performed under general 
anesthesia. A preliminary biopsy was done for the large tumors 
before definitive resection, and this was used in deciding the 
resection margin to use. For BCC, resection margins between 
5 and 10 mm were used, while margins between 10 and 20 mm 
were used for SCCs.

All the patients were followed up for at least 6 months. Only 
seven patients out of the 17 patients were available for one‑year 
follow‑up; the rest of them defaulted at varied times afterward.

The sites of the scalp considered were the temporal, parietal, 
frontal, and occipital regions. Tumors sitting astride two sites 
were recorded accordingly. The patients were divided into four 
age groups: 13–19 years (adolescents), 20–40 years (young 
adults), 41–64  years  (middle‑aged), and 65  years and 
above (elderly).

The data obtained from the records were analyzed using 
the Statistical Package for the Social Sciences  (SPSS) 
version 25 (IBM Corp., Armonk, New York, USA).

Results

A total of 17  patients who had scalp reconstruction 
following oncological resection during the period reviewed 
met the inclusion criteria. There were 5  (29.4%) men and 
12  (70.6%) women. The mean age of the patients was 
41.2 ± 4.98 years (range: 19–85 years). The majority of the 
patients (47.1%) were young adults between 20 and 40 years. 
The age group with the smallest number of patients (11.8%) 
was the 13–19‑year age group [Figure 1]. No child was affected 
by malignant scalp tumors during the period under review.

The histopathologic diagnosis of more than half of the 
malignant scalp tumors  (52.9%) was SCC  [Figure  2]. The 
various parts of the scalp tumors affected are shown in 
Figure 3. The temporal region (right and left sides inclusive) 
was the most common site (41.2%) affected by these tumors. 
Most of the resultant defects following the excision of these 
tumors were between 6.1 and 9.0 cm in diameter, and next in 
number are those <3 cm in diameter [Figure 4].

Modes of reconstruction for closing the defects were direct 
closure, split‑skin grafting, use of local flaps from the scalp, and 
use of distant flaps. Skin grafting was used in closing defects 
of 3–6 cm and some defects of 6.1–9 cm. Local flaps were also 
used in reconstructing a few defects of 6.1–9 cm [Figure 5]. 
Neurosurgical assistance was required in 5 (29.4%) patients 
where the tumor had eroded the skull. Tumor recurrence was 
noted in 3 (17.6%) patients within one year of follow‑up.

Discussion

The ideal goals of scalp reconstruction are to replace scalp 
tissue with scalp tissue and not to violate the hairline and 
sideburns.[4,10] The use of scalp tissue, when direct closure is 
possible, or the use of local flaps often gives the best cosmetic 
result. However, this is not usually feasible in most scalp defects 
following oncological resection. Undermining the edges of a 
scalp defect does not significantly increase the feasibility of 
direct wound closure. We found it more rewarding to score the 
galea (galeotomies) perpendicular to the direction of movement 
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Figure 1: Gender distribution of the patients by age groups

9

7

1
0
1
2
3
4
5
6
7
8
9

10

Sq
ua

m
ou

s 
C

el
l

C
ar

ci
no

m
a

Ba
sa

l c
el

l
C

ar
ci

no
m

a

M
al

ig
na

nt
Fi

br
ou

s 
hi

st
io

m
a

Fr
eq

ue
nc

y

Histopathologic types

Figure 2: Histopathologic types of the malignant scalp tumors
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Figure 3: The regions of the scalp affected by malignant tumors
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required.[11] Most defects that cannot be closed directly require 
SSG or local flaps either in single‑staged reconstruction or as the 
first stage in the use of the “crane principle” in reconstruction. 
Defects too large for local flap coverage or too complex for 
SSG cover will require free tissue transfer. In some instances, 
especially where such expertise is available, the method of 
using a distant pedicled flap for coverage is considered, and it 
has been used in many recently reported cases.

The scalp defects were classified into small  (<3  cm), 
moderate (3–6 cm), large (6.1‑9 cm), and extensive (>9 cm) 
based on their sizes.[5] Defects that are <3 cm are usually closed 
directly [Figure 6] if this does not significantly alter the hairline.[7] 
Postexcision scalp defects of 3–6 cm diameter are usually closed 
using SSGs or local flaps. We used skin grafts  [Figure 7] in 
closing some of these moderate‑size defects (11.76%) and a few 
large defects (17.65%). The advantage of using skin grafts for 
closing defects created by oncological resection is the fact that 

any recurrence of the tumor is detected early.[8] The sparing of 
the pericranium during oncological resection is important for 
the use of SSGs and can only be achieved when there is no local 
metastasis involving the bone. Tissue expanders can be used in 
conjunction with SSG to facilitate coverage of the secondary 
defect with expanded nearby scalp tissue. This option, however, 
was not acceptable to our patients, in spite of the established 
better cosmesis after SSG, due to the cost, longer hospital stays, 
and the “bumps” that would have to be endured with inflation 
of the tissue expanders before the final surgery.

Defects of 6–9 cm diameter were closed using large pedicled 
flaps  [Figures  5 and 8]. The pedicled flaps design should 
incorporate one of the five paired major scalp arteries, namely: 
supratrochlear, supraorbital, superficial temporal, posterior 
auricular, and occipital arteries. We used pedicled local flaps 
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Figure 4: Grouping of the reconstructed defects by their sizes
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Figure 5: Modes of reconstruction used for the various sizes of the defects

Figure 6: Wound closure by direct apposition of the edges after scoring the 
galea. (a) Tumor with necrotic tissues, (b) Same tumor with narrow pedicle, (c) 
Galeal scoring being done, (d) Edges apposed, (e) The scalp a few weeks later
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Figure 7: Scalp reconstruction with local flap after tumor excision. (a) 
Wide based tumor, (b) Wide local flap used for covering defect, (c) Frontal 
view after flap cover
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to cover the majority of the large scalp defects; however, we 
closed a few of them with SSGs [Figure 5]. Even in situations 
where pedicled flaps were utilized, we still had to employ SSG 
for the secondary defects. Other options for closing these large 
scalp defects are galeal flaps.

The crane principle is another important option in scalp defects 
that involved the hairless frontal area [Figure 9]. The principle 
involves raising part of the pedicled flap used in covering a 
defect and returning it to the secondary defect, leaving tissue 
on the defect that can then take SSG. It can be invaluable in the 
reconstruction of combined scalp and forehead defects. It was 
described by Todd Skoog as a method for scalp reconstruction;[12] 
however, it was Millard who gave the procedure its name[13] and 
explained the underlying physiology using animal studies.[12]

Microvascular tissue is used for large and extensive defects. 
This has remained the preferred choice in most complex head 
and neck reconstructions. It has the advantage of providing 
well‑vascularized tissue, where the scalp had been previously 
treated by radiotherapy.[6,8] Alternatives to the use of free flaps 
include the O‑Z flap, a 2‑flap rotation flap that has been used 
successfully for large scalp defects,[7] distant pedicled flaps,[14,15] 
and radial forearm flap. We used the pedicled radial forearm 
flap for two of our patients who had large defects.

SCC was the most common cause of malignant scalp 
tumor  (52.9%) in this study, followed by BCC, which 
comprised 41. 2% of the tumors. In a study by Diop et al.[16] 
in Dakar, Senegal, SCC (57%) was also the most common 
malignant tumor of the scalp, followed by BCC  (21.4%), 
similar to the findings in this present study. Another similar 
finding was that of Costa et al., in 2016[8] in St. Louis, Missouri, 

United States, where SCC was also the most common cause of 
scalp tumor, followed by BCC. A study from Poland, however, 
reported that BCC was the most common histopathologic type 
of malignant scalp tumors, followed by SCC.[17] In the study 
by Otoh et  al.,[18] in Northeastern Nigeria, all carcinomas 
combined constitute 55.6% of all scalp tumors, and they 
were not separated into SCC and BCC. Other malignant 
scalp tumors that were mentioned in the Dakar study include 
lymphoma, hidradenocarcinoma, and dermatofibrosarcoma of 
Darier–Ferrand.[16] Scalp plexiform neurofibrosarcoma[19] and 
scalp melanoma[20] have also been reported in two Nigerian 
tertiary hospitals.

Complications noted in the series include partial skin graft loss 
in the recipient site and tumor recurrence in three patients. All 
the patients were followed up for at least one year. Two of the 
three patients with tumor recurrence had this at the regional 
lymph nodes (preauricular group), while the other had it at the 
primary site (scalp). These, notably, did not receive adjuvant 
radiotherapy postoperative by reason of lack of funds. The role 
of radiotherapy, however, remained difficult to assess from this 
limited series, particularly since a few patients who failed to 
receive adjuvant radiotherapy did not develop any recurrence 
within the follow‑up period.

Limitations
There were limitations to this study. One of these is the 
small sample size, although it is comparable to the numbers 
in similar studies. Increasing the period of the study could 
have increased the sample. Another limitation is the short 
period of follow‑up since all the patients were not followed 
up for one year.

Figure 9: First-stage reconstruction of postexcision scalp defect using a local 
flap that would be replaced with a skin graft. (a) Tumor fixed to the skull, (b) 
Excision with removal outer table of skull, (c) Defect covered with local flap

Figure 8: Scalp reconstruction with skin grafting after tumor excision. (a) 
Squamous cell carcinoma, (b) Tumor excised with pericranium intact, (c) 
Skin graft applied, (d) The grafted site a few months after
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Conclusion

Scalp reconstruction after oncological resection presents a peculiar 
esthetic challenge due to the hair‑bearing skin of the scalp and the 
need to maintain the hairline. The use of local flaps from the scalp 
has remained the first and best option. For very large scalp defects, 
free flap through microvascular surgery is the preferred modality. 
Older techniques such as the crane principle and pedicled distant 
flaps have remained relevant even in this modern era. Skin grafting 
is also a good option, especially when used temporarily and 
subsequently excised with the aid of tissue expanders.
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