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Abstract: Squamous cell carcinoma (SCC) of the scalp is the second most prevalent skin cancer, following basal cell
carcinoma. Notably, it has the capability to infiltrate the skull, dura mater, and even brain tissue. The cornerstone of
treatment is the surgical removal of the lesion, with a particular focus on the depth of invasion, which is directly correlated
with recurrence rates. Post-surgical strategies may involve immediate or delayed cranial bone reconstruction and repair of
scalp defects using either artificial dermis or skin grafts. In the case presented, a substantial defect necessitated more than a
single flap for primary repair. Hence, a single pedicle double-island flap was designed for reconstructing the occipital area.
Due to increased tension on the flap following cranial bone repair, the bone repair was temporarily deferred. Postoperative

care included adjuvant chemotherapy and radiotherapy to mitigate the risk of SCC recurrence.
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1. Introduction

Squamous cell carcinoma (SCC) originates from keratinocytes in the epidermis or its appendages, including
sebaceous gland ducts, hair follicles, and sweat gland ducts """. This malignancy is notorious for its high
potential to invade deeply into brain tissue, consequently heightening the risk of recurrence. Various etiological
factors contribute to its development, such as exposure to ultraviolet (UV) radiation, chemical agents, racial
factors, pre-cancerous skin conditions, and scars. Early detection and prompt, complete surgical excision
can significantly improve prognosis . This report details a case involving the surgical removal of a large,
infiltrative SCC in the scalp and occipital region, resulting in a massive defect. The reconstruction was achieved
using a pedicled flap with branches from the anterior lateral thigh ©.

2. Clinical data

The patient, a 41-year-old individual, presented with a two-year history of recurrent ulceration and a recent one-

36



month history of increased swelling accompanied by headaches. A previous scalp burn in the occipital region
40 years ago had left scar tissue, which was covered by a wig. The ulcerations were recurrent, producing a foul
odor and causing blurry vision. Physical examination revealed a 7x4 c¢cm skin ulceration with white purulent
discharge in the occipital region (Figure 1.1), along with barrel-shaped visual field impairment. Other physical
findings were unremarkable.

For auxiliary examinations, cranial magnetic resonance imaging (MRI) with contrast enhancement
displayed a localized defect in the right occipital region, involving both the skull bone and scalp soft tissue,
presenting as irregular clusters of abnormal signal intensity. The lesion exhibited hypointensity on T1-weighted
images and hyperintensity on T2-weighted/FLAIR images, with indistinct margins. The cross-sectional
dimension of the lesion was 2.8x1.3 cm. Post-contrast administration, the lesion showed enhanced uptake, with
adjacent dura mater thickening and enhancement, and partial encasement of the adjacent superior sagittal sinus.
No significant abnormal signal changes were observed in the adjacent brain parenchyma (Figure 2). Magnetic
resonance angiography (MRA) revealed the involvement of the superior sagittal sinus (Figure 3.1). Cranial
bone thin-layer imaging and three-dimensional reconstruction demonstrated the involvement of the occipital

region skull bone (Figure 3.2). The pathological diagnosis indicated squamous cell carcinoma (Figure 1.2).

Figure 1. The occipital region ulceration and pathological diagnosis

Figure 2. Signal display of lesion site on MRI
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Figure 3. From left to right are the three-dimensional imaging of MRI and the actual situation in the operation

The multidisciplinary team (MDT) conducted an extensive resection of the tumor, involving the scalp,
invaded skull bone, dura mater, brain tissue, and a pedicled flap graft from the anterior-lateral perforator
branches of the right thigh (Figure 3.3). Intraoperatively, a 2 cm margin was excised from the tumor-involved
areas. Intraoperative pathology confirmed the absence of tumor cells at the margins. A portion of the fascia lata
from the outer side of the left thigh was utilized for dura mater repair (Figure 3.4).

Preoperatively, color Doppler flow imaging was employed to identify the perforator vessels in the donor
and recipient areas, determining their positions and numbers. The recipient area’s defect exceeded the blood
supply area of a single flap. After deliberation, the hand and foot surgery team decided to repair using a pedicled
flap from the anterior-lateral perforator branches of the right thigh. Notably, there is significant anatomical
variation in these vessels, often with a longer intramuscular course. Accurate identification and preparation of
a single pedicle double-island free flap were critical. The patient had the rare intramuscular type of perforator
vessels, present in only 5% of the population. This anatomical variation posed considerable surgical challenges,
as each millimeter of dissection risked damaging the vessels and accompanying veins, potentially leading to
inadequate blood supply, restricted venous outflow, and flap necrosis.

Nonetheless, the surgical team successfully created a single pedicle double-island flap (Figure 4.1),
and anastomosis was performed between the superficial temporal artery and vein and the flap’s arterial and
venous vessels (Figure 4.2). The incision in the right thigh donor area was directly closed. Postoperatively, the
transplanted flap showed good blood supply to the head. However, complications such as cerebrospinal fluid
leakage, fever, and high intracranial pressure were observed. A lumbar puncture was performed to alleviate
intracranial pressure, and signs of intracranial infection were managed with strengthened intravenous antibiotics
and continuous lumbar drainage (Figure 4.3). The patient’s body temperature stabilized, and cerebrospinal fluid
analysis normalized. The incision healed well.

Figure 4. From left to right are pictures of a single pedicle double-island flap, after anastomosis, and after healing
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3. Discussion

Repeated breakdown and infection of burn scars can transform into malignant tumors, such as SCC. SCC has
a lengthy progression and can invade structures like the skull, dura mater, and brain tissue Y. Studies indicate
that scalp tumors constitute about 5% of all skin tumors, with a rising incidence of malignancies in this region.
SCC is particularly prone to local and lymphatic metastasis, as well as neural invasion *\. Local or systemic
application of anti-tumor drugs and radiation therapy may not yield satisfactory results, making surgical
intervention the preferred treatment option °. Adjuvant radiotherapy and chemotherapy can help reduce the
recurrence rate or delay disease progression.

Scalp tumors encompass a variety of types, including hemangiomas, melanomas, neurofibromas, basal
cell carcinomas (BCC), SCC, sarcomas, and metastatic tumors. Among these, scalp SCC is the second most
common skin cancer following BCC """, The incidence of scalp tumors is on the rise, in contrast to skin tumors
in other areas. Only a small percentage (1% to 2%) of scalp tumors are malignant, and intracranial invasion
by SCC is rare """ However, such an invasion is indicative of a poor prognosis. Surgical treatment remains
the preferred method of management. For SCC, a 2 cm margin of excision around the lesion is recommended,
while for exophytic fibrosarcoma, a 3 cm margin is necessary. The key to successful treatment is intraoperative
pathological analysis to ensure no tumor infiltration at the margins, and complete excision is the standard of
care """, Tt is widely accepted that the depth of infiltration correlates positively with the likelihood of metastasis,
and complete removal of the lesion can enhance prognosis and lower the recurrence rate '

In the presented case, the tumor had infiltrated brain tissue, necessitating extensive resection of the scalp,
skull, dura mater, and brain tissue. Postoperative MRI confirmed complete excision. A high-power view of the
pathological examination revealed infiltrating SCC cells in the dermis, characterized by significant nuclear
pleomorphism, large nucleoli, coarse chromatin, occasional atypical nuclei, and numerous mitotic figures,
including atypical mitoses. However, this left defects in the scalp and skull """, Cranioplasty with titanium
plates can be performed. If the tension on the repaired scalp is high, cranioplasty can be temporarily postponed,
and direct application of artificial dermis with a pedicled flap can be used for scalp repair. In this case, a large
scalp defect necessitated a single pedicle double-island flap design '®’. The anterior-lateral perforator branches
of the right thigh were employed for the flap. The rare intramuscular type of perforator vessels, accounting for
only 5% of the population, greatly increased the surgical challenge "'”. Each millimeter of dissection risked
damaging the vessels and accompanying veins, leading to inadequate blood supply, restricted venous outflow,
and consequently, flap necrosis. Despite these challenges, the surgery was successful.

Postoperative radiotherapy and chemotherapy can reduce the recurrence rate. Platinum-based
chemotherapy drugs combined with targeted therapy are still the first-line treatment recommended for head and
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neck SCC in treatment guidelines ' . With the advancement of immunotherapy, immune checkpoint inhibitors,

notably PD-1/PD-L1, have shown promising results in advanced and recurrent head and neck SCC "',
Disclosure statement

The authors declare no conflict of interest.

References

[11 Arginelli F, Salgarelli AC, Ferrari B, et al., 2016, Crescentic Flap for the Reconstruction of the Nose After Skin
Cancer Resection. J Craniomaxillofac Surg, 44(6): 703—707. https://doi.org/10.1016/j.jcms.2016.02.008
[2] Cai Q, Liang F, Huang X, et al., 2015, Hypopharynx and Larynx Defect Repair After Resection for Pyriform

39 Volume 8; Issue 2



[13]

[16]

[17]

[18]

[19]

Fossa Cancer with a Platysma Skin Flap. Otolaryngol Head Neck Surg, 152(2): 374-376. https://doi.
org/10.1177/0194599814559508

Brunetti B, Salzillo R, Tenna S, et al., 2022, Versatility of the Lateral Circumflex Femoral Artery Sparing Perforator-
Based Anterolateral Thigh Flaps in Loco-Regional Thigh Reconstruction After Skin Cancer, Melanoma, and Sarcoma
Resection. Microsurgery, 42(5): 428-432. https://doi.org/10.1002/micr.30836

Chuang H-C, Su C-Y, Jeng S-F, et al., 2007, Anterior Lateral Thigh Flap for Buccal Mucosal Defect After Resection
of Buccal Cancer. Otolaryngol Head Neck Surg, 137(4): 632—635. https://doi.org/10.1016/j.0tohns.2007.03.018
Crisan D, Colosi HA, Manea A, et al., 2019, Retrospective Analysis of Complication Rates Associated with Auricular
Reconstruction After Skin Cancer Surgery. Journal of Cutaneous Medicine and Surgery, 24(2): 137—143. https://doi.
org/10.1177/120347541989084 1

Gulati A, Grekin R, Neuhaus I, et al., 2023, Long-Term Appearance-Related Outcomes of Facial Reconstruction After
Skin Cancer Resection. Facial Plast Surg Aesthet Med, 25(4): 344-350. https://doi.org/10.1089/fpsam.2022.0170
Halani SH, Ma C, Pierce J, et al., 2021, Nasal Reconstruction After Mohs Cancer Resection: Lessons Learned from
2553 Consecutive Cases. Plast Reconstr Surg, 148(1): 171-182. https://doi.org/10.1097/prs.0000000000008098
Hanada M, Kadota H, Yoshida S, et al., 2019, Large-Defect Resurfacing: A Comparison of Skin Graft Results
Following Sarcoma Resection and Traumatic Injury Repair. Wounds, 31(7): 184—192.

Lang Z, Zhao L, Chu Y, 2021, Esthetic Repair of Facial Skin Defect After Resection of Malignant Tumor with
Lateral Maxillocervical-Island Fasciocutaneous Flap. J Craniofac Surg, 32(4): e330—e332. https://doi.org/10.1097/
s¢s.0000000000007075

Li X, Li Z, Qi L, et al., 2020, Application of Vermillion Myocutaneous Flap in Restoration After Lip Cancer
Resection. Dermatol Ther, 33(6): ¢14320. https://doi.org/10.1111/dth.14320

Lin J, Wei P, Xu Y, et al., 2022, Use of the O-Z Flap to Repair Scalp Defects After Cancer Tumor Resection. J
Craniofac Surg, 33(3): 892—-894. https://doi.org/10.1097/scs.0000000000008300

LiuJ, Lv D, Deng D, et al., 2019, Free Bipaddled Anterolateral Thigh Flap for Simultaneous Reconstruction of Large
Larynx and Prelaryngeal Skin Defects After Resection of the Local Recurrent Laryngeal Cancer Invading the Cricoid
Cartilage and Prelaryngeal Skin: A Case Report. Medicine (Baltimore), 98(4): e14199. https://doi.org/10.1097/
md.0000000000014199

Mehrara BJ, Disa JJ, Pusic A, 2006, Scalp Reconstruction. J Surg Oncol, 94(6): 504—508. https://doi.org/10.1002/
js0.20487

Murillo WL, Fernandez W, Caycedo DJ, et al., 2004, Cheek and Inferior Eyelid Reconstruction After Skin Cancer
Ablation. Clin Plast Surg, 31(1): 49-67. https://doi.org/10.1016/s0094-1298(03)00122-6

Qin XJ, Zhang SL, Zhang HL, et al., 2012, Reconstruction with Scrotal Skin Flaps After Wide Local Resection of
Penoscrotal Extramammary Paget’s Disease. BJU Int, 110(11 Pt C): E1121-E1124. https://doi.org/10.1111/j.1464-
410X.2012.11491.x

Rysz M, Grzelecki D, Mazurek M, et al., 2017, Surgical Techniques for Closure of a Scalp Defect After Resection of
Skin Malignancy. Dermatol Surg, 43(5): 715-723. https://doi.org/10.1097/dss.0000000000001067

Shinden Y, Nagata A, Nomoto Y, et al., 2020, Surgical Resection with Pedicled Rotation Flap for Post-Mastectomy
Locoregional Breast Cancer Recurrence. Anticancer Res, 40(10): 5739-5742. https://doi.org/10.21873/
anticanres.14589

Wu Q, Shao Z, Li Y, et al., 2020, A Novel Skin-Stretching Device for Closing Large Skin-Soft Tissue Defects After
Soft Tissue Sarcoma Resection. World Journal of Surgical Oncology, 18: 247. https://doi.org/10.1186/s12957-020-
02022-3

Xu J-G, Wu M-L, Dai H-Y, et al., 2021, Divisional Reconstruction Strategy: The Repair of Perineal Skin Defect After

40 Volume 8; Issue 2



Tumor Resection. Scand J Surg, 110(1): 73—77. https://doi.org/10.1177/1457496920903980
[20] Zimmer DI, Wieland AM, Ku JA, 2023, Reconstruction After Skin Cancer Resection of the Head and Neck.
Otolaryngol Clin North Am, 56(4): 779-790. https://doi.org/10.1016/j.0tc.2023.04.006

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

41 Volume 8; Issue 2



