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INTRODUCTION

Cutaneous squamous cell carcinoma (cSCC) is the second most
common nonmelanoma skin cancer, and its incidence is steadi-
ly increasing [1]. Although the majority of cSCCs are success-
fully eradicated by surgical excision, advanced cSCC poses a
significant risk in terms of morbidity, impact on quality of life,
and risk of death. Therefore, proper management of advanced
cSCC is of the utmost importance since local invasion, delayed
diagnosis, and metastasis contribute to increased costs and
morbidity [2].

The incidence of tumors on the scalp is also increasing and
cSCC is the second most prevalent malignant. Partly because
cSCC of the scalp are often diagnosed at an advanced stage, this
location may be considered an independent risk factor for inva-
siveness, increased risk of recurrence and therefore a more un-
favorable prognosis [1].

In this article, we report a case of aggressive cSCC of the scalp
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Cutaneous squamous cell carcinoma (cSCC) is the second most common nonmelanoma skin can-
cer, and its incidence is increasing globally. In Korea, there were 12,516 diagnosed cases of ¢SCC
between 1999 and 2014. Surgical treatment, for which several options are available, is the stan-
dard of care for ¢cSCC and securing a sufficient surgical resection margin is always important.
¢SCC of the scalp sometimes exhibits unusually aggressive behavior. In this article, we report a
case of ¢cSCC of the scalp with invasion into the skull and dura mater.
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with invasion into the skull and dura mater and emphasize the
importance of performing sufficient resection to ensure an ade-
quate safety margin and utilizing a multidisciplinary approach.

CASE REPORT

A 60-year-old man presented to the department of dermatology
complaining of an ulcerative lesion on the scalp. The patient had
a scalp burn 50 years before and had a history of recurrent, un-
healed ulcerative lesions. On physical examination, a 6 x4 cm
erosive verrucous plaque was observed in the right frontoparie-
tal region with ulceration and pain upon palpation. Preopera-
tive computed tomography (CT) showed a bone-destructive
mass in the frontoparietal region and did not reveal any neck
lymph node metastasis. Based on a punch biopsy, well-differen-
tiated squamous cell carcinoma was diagnosed. The depart-
ment of dermatology planned surgical excision with adjuvant
radiotherapy (RT). A physician performed wide local excision
and a full-thickness skin graft. After surgical excision, brain
magnetic resonance imaging (MRI) and positron emission to-
mography (PET) scanning were conducted before RT. Howev-
er, the brain MRI and PET scans showed residual malignant
tissue with dural invasion (Fig. 1). Thus, for curative secondary
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Fig. 1. Diffuse pachymeningeal enhancement, deep to previous skin
graft area, indicated dural invasion (green arrow indicate dressing
material).

Fig. 2. When the patient was referred for curative secondary sur-
gery, wide scalp defect (about 8 x7 cm) with bone exposure was ob-
served.

surgery, the patient was transferred to the neurosurgery depart-
ment (Fig. 2).

The treatment plan was designed using a multidisciplinary
approach, with collaboration of neurosurgery, hemato-oncolo-
gy, radiation oncology, radiology, and nuclear medicine teams.
Physicians in our department and in the neurosurgery depart-
ment decided on the following surgical plan: (1) wide excision
with bone and dura resection; (2) duraplasty using artificial
dura material and cranioplasty with autologous skull splitting;
and (3) reconstruction using a latissimus dorsi muscle free flap
and split-thickness skin graft.

The surgical excision margin was 2 cm. Frozen biopsy revealed
no evidence of residual tumor cells. After wide excision, the de-
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Fig. 3. Neurosurgery department did wide excision with duraplasty
and cranioplasty. (A) Dura defect about 8 x8 cm was covered with
artificial dura material. (B) Bone defect about 10 x 10 cm was recon-
structed with bihalved calvarial bone graft.

Fig. 4. Defect measuring approximately 15x 17 cm remained on
scalp and latissimus dorsi muscle free flap was elevated to recon-
struct the defect area.
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Fig. 5. High-power view shows squamous cell carcinoma cells infil-
trating dermis (H&E, x400). Marked anisonucleosis, large nucleoli,

coarse chromatin, and occasional bizarre nuclei (1) can be seen. Nu-
merous mitotic figures including atypical mitosis (2) are also noted.

fect measured approximately 17 x 15 cm. We elevated a latissi-
mus dorsi muscle free flap. The thoracodorsal artery was anas-
tomosed end-to-end with the superficial temporal artery, and
the thoracodorsal vein was anastomosed end-to-end with the
superficial temporal vein. For coverage of the muscle flap, thigh
skin was harvested and a meshed graft was done (Figs. 3, 4).

A histopathologic examination revealed squamous cell carci-
noma cells infiltrating dermis layer (Fig. 5). The pathology
findings were the same as reported in the first biopsy.

The flap survived without any complications and cerebrospi-
nal fluid leakage and neurologic deficit were not observed. The
patient was discharged after 1 month and postoperative RT was
planned.

At 3 months of postoperative follow-up, there was no evidence
of systemic relapse on the CT scan. An examination of the sur-
gical scar did not reveal any local recurrence (Fig. 6).

DISCUSSION

¢SCC is the second most common skin cancer and the second
most common form of carcinoma after basal cell carcinoma.
The incidence of ¢SCC is increasing throughout the world. In
the United States, the lifetime risk for development of cSCC is
estimated to be 9% to 14% for men and 4% to 9% for women
[3]. In Korea, there were 12,516 diagnosed cases of cSCC be-
tween 1999 and 2014. Its prevalence has also steadily increased
from 0.59% to 1.11% in women and from 0.95% to 1.28% in
men during 1999-2002 and 2011-2014 [4].

The incidence of tumors on the scalp is increasing compared
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Fig. 6. Patient was discharged without any complications. (A) At 3
months of postoperative follow-up, an examination of the surgical
scar and neck lymph nodes did not reveal any local recurrence. (B)
There was no evidence of newly developed brain lesion at computed
tomography scan.

to those occurring elsewhere on the skin. Only approximately
1% to 2% of all scalp tumors are malignant, they comprise up to
13% of all malignant cutaneous neoplasms and cSCC is the sec-
ond most prevalent malignant [5]. Chiu et al. [6] examined 398
Taiwanese patients with malignant scalp tumors and found that
basal cell carcinoma (41.2%) was the most common malignant
scalp tumor, followed by squamous cell carcinoma (16.6%).

Surgical treatment remains the standard of care for cSCC, and
several surgical treatment options exist. The most widely used
surgical excision modalities are standard excision with postop-
erative margin assessment, wide local excision, and Mohs mi-
crographic surgery. There is no single surgical treatment of
choice, but securing a sufficient surgical resection margin is of
the utmost importance.

365



Suk Setal. Aggressive squamous cell carcinoma

The National Comprehensive Cancer Network (NCCN)
guidelines suggest the margin selection for cSCC as low- and
high-risk, and these recommendations were substantiated by the
findings of Brodland and Zitelli [7]. For tumors size larger than
6 mm in high-risk locations, larger than 10 mm in moderate
risk locations, or tumors penetrating to the level of subcutane-
ous fat on biopsy, the NCCN advises surgical excision with pe-
ripheral margins greater than 6 mm. High-risk lesions are those
that are ill-defined and affect the genitalia, mucosal surfaces,
scalp, and neck [8]. In our case, considering the presence of
Marjolin's ulcer and the high-risk status of the lesion, the surgi-
cal excision margin was 2 cm and the deep margin was negative.

Depth of invasion is a significant prognostic indicator of cSCC
of the scalp. In a retrospective study, dural involvement reduced
3-year survival from 83% to 22% [9]. Advanced scalp cancer
may often be considered inoperable when the dura or brain pa-
renchyma is involved. So handling these problems in the head
and neck region often requires close cooperation among spe-
cialists. Therefore, a multidisciplinary approach including a
neurosurgeon and a plastic surgeon is often necessary to ensure
safe tumor extirpation and adequate reconstruction.

There are several surgical methods to reconstruct scalp such
as skin grafts, local tissue transfer and free flaps and several fac-
tors need to be considered when selecting ideal methods. The
size of the defect, anatomic involvement, contour restoration,
hairline maintenance, and return of soft-tissue bulk must all
weigh in during the decision making process [10]. The new tis-
sue must also be able to withstand the shear forces that may be
applied to it in the future, heal in a timely fashion to allow adju-
vant treatments [11]. If postoperative radiation therapy is nec-
essary, additional considerations arise. Skin grafting in such
cases provides insufficient durability, and local tissue transfer
has inferior vascular supply when compared with free flaps.
Free flaps supply healthy tissue with their concomitant blood
supply and can withstand radiation. Multiple free flaps have
been described, including latissimus dorsi, anterolateral thigh,
radial forearm and rectus abdominus. Overall, the free latissi-
mus dorsi muscle flap has become the preferred free flap for
scalp reconstruction due to its large surface area, and long vas-
cular pedicle. In addition, it can be elevated as a pure muscle or
musculocutaneous flap [12].

The incidence of ¢SCC is increasing and some c¢SCCs of the
scalp exhibit unusually aggressive behavior. In this case report,
we highlight the importance of performing complete resection
with a sufficient safety margin for local disease control and uti-
lizing a multidisciplinary approach.

366

Archives of Craniofacial Surgery

NOTES

Conflict of interest

No potential conflict of interest relevant to this article was re-
ported.

Ethical approval

The study was approved by the Institutional Review Board of
Kangbuk Samsung Hospital (IRB No. KBSMC 2020-06-043)
and performed in accordance with the principles of the Decla-
ration of Helsinki. Written informed consent was obtained.

Patient consent

The patient provided written informed consent for the publica-
tion and the use of his images.

ORCID

Sangwoo Suk https://orcid.org/0000-0002-7647-841X
Hyun Woo Shin https://orcid.org/0000-0003-4396-3395
Kun Chul Yoon https://orcid.org/0000-0001-9167-6716
Junekyu Kim https://orcid.org/0000-0002-8904-5605

REFERENCES

1. Que SKT, Zwald FO, Schmults CD. Cutaneous squamous cell
carcinoma: incidence, risk factors, diagnosis, and staging. ] Am
Acad Dermatol 2018;78:237-47.

2. Guy GP Jr, Machlin SR, Ekwueme DU, Yabroff KR. Prevalence
and costs of skin cancer treatment in the U.S., 2002-2006 and
2007-2011. Am J Prev Med 2015;48:183-7.

3. Weinstock MA. Nonmelanoma skin cancer mortality in the
United States, 1969 through 1988. Arch Dermatol 1993;129:
1286-90.

4. Oh CM, Cho H, Won Y], Kong HJ, Roh YH, Jeong KH, et al.
Nationwide trends in the incidence of melanoma and non-
melanoma skin cancers from 1999 to 2014 in South Korea.
Cancer Res Treat 2018;50:729-37.

5. Andrade P, Brites MM, Vieira R, Mariano A, Reis JP, Tellechea
O, et al. Epidemiology of basal cell carcinomas and squamous
cell carcinomas in a department of dermatology: a 5 year re-
view. An Bras Dermatol 2012;87:212-9.

6. Chiu CS, Lin CY, Kuo TT, Kuan YZ, Chen MJ, Ho HC, et al.
Malignant cutaneous tumors of the scalp: a study of demo-
graphic characteristics and histologic distributions of 398 Tai-
wanese patients. ] Am Acad Dermatol 2007;56:448-52.

7. Brodland DG, Zitelli JA. Surgical margins for excision of pri-
mary cutaneous squamous cell carcinoma. ] Am Acad Derma-
tol 1992;27(2 Pt 1):241-8.



https://doi.org/10.7181/acfs.2020.00381

8. National Comprehensive Cancer Network (NCCN). NCCN

10.

clinical practice guidelines in oncology: squamous cell skin can-
cer [Internet]. Fort Washington, PA: NCCN; c2018 [cited 2016
Nov 28]. Available from: https://www.ncen.org/professionals/

physician_gls/default.aspx.

. Mendenhall WM, Amdur R], Hinerman RW, Werning JW,

Malyapa RS, Villaret DB, et al. Skin cancer of the head and
neck with perineural invasion. Am J Clin Oncol 2007;30:93-6.
Oh §J, Lee J, Cha J, Jeon MK, Koh SH, Chung CH. Free-flap

reconstruction of the scalp: donor selection and outcome. J

11.

12.

Archives of Craniofacial Surgery

Craniofac Surg 2011;22:974-7.

O’Connell DA, Teng MS, Mendez E, Futran ND. Microvascu-
lar free tissue transfer in the reconstruction of scalp and lateral
temporal bone defects. Craniomaxillofac Trauma Reconstr
2011;4:179-88.

Kruse-Losler B, Presser D, Meyer U, Schul C, Luger T, Joos U.
Reconstruction of large defects on the scalp and forehead as an
interdisciplinary challenge: experience in the management of
39 cases. Eur ] Surg Oncol 2006;32:1006-14.

367


https://www.nccn.org/professionals/physician_gls/default.aspx
https://www.nccn.org/professionals/physician_gls/default.aspx

