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Abstract
Basaloid squamous cell carcinoma (BSCC) is a rare and aggressive subtype of squamous cell carcinoma
(SCC). To date, no consensus on the treatment of BSCC has been established yet, especially in cases of
invasion of the skull base. In addition, long-term prognosis has not been reported in T4b cases. Herein, we
report the case of a 36-year-old Japanese man with locally advanced nasal BSCC that directly invaded the
skull base and the brain. The patient was then treated with induction chemotherapy (IC). Owing to his good
response to IC, we planned and performed en bloc resection followed by adjuvant proton beam therapy
(PBT). Follow-up examinations five years after treatment showed no evidence of recurrence. This is the first
report of IC followed by radical surgery and adjuvant PBT in a patient with T4b. IC has the potential to play
an important role in treatment strategies.

Categories: Otolaryngology, Radiation Oncology, Neurosurgery
Keywords: 5 year survival, brain invasion, combined surgery, proton beam therapy, induction chemotherapy, basaloid
squamous cell carcinoma

Introduction
Basaloid squamous cell carcinoma (BSCC) is a rare variant of squamous cell carcinoma (SCC). In 1986, Wain
et al. [1] first reported that the histopathological characteristics of BSCC are distinct and specific. Since the
first report, only 65 cases of BSCC of the nasal cavity or paranasal cavity have been reported in the English
literature identified through a PubMed search [2-9]. Various treatment modalities have been reported,
including surgery supplemented with postoperative radiotherapy/adjuvant chemotherapy [2-9]. There is no
established consensus on the treatment of BSCC because of the limited number of cases, especially in
patients with T4b with an invasion of the skull base. In T4b cases of BSCC, only five cases have been
reported, but reports of long-term prognosis or induction chemotherapy (IC) are missing [4,6-8]. Herein, we
report the case of a 36-year-old man who was successfully treated with IC followed by radical surgery and
adjuvant proton beam therapy (PBT) for locally invasive BSCC of the nasal cavity.

Case Presentation
A 36-year-old man presented to our hospital in 2017 with a two-month history of left nasal obstruction and
headache. Upon clinical examination, the patient’s left nasal cavity was filled with a hemorrhagic tumor,
and a biopsy was performed at the initial visit. Computed tomography (CT) and magnetic resonance imaging
(MRI) revealed a large tumor extending into the left nasal cavity, ethmoid sinus, frontal sinus, and sphenoid
sinus. The tumor extended into the frontal lobe, and there was severe edematous change. The tumor
measured 57 mm × 32 mm × 55 mm (Figures 1A-1C). There was no clinical evidence of cervical or distant
metastasis or neurological deficit. Seven days after the first visit, the patient was dazed. Although we
initiated treatment for pain and progressive brain edema, his consciousness was rapidly impaired. The
Glasgow Coma Scale score was E3V3M5 two weeks after the first visit. A CT scan showed further progression
of brain edema (Figure 1D). Histopathological findings revealed high-grade carcinoma with clear cell,
basaloid, and squamous features. The diagnosis was most consistent with BSCC (Figures 2A, 2B). The tumor
was staged as T4bN0M0 stage IVB (Union for International Cancer Control [UICC] TNM system [8th edition]).
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FIGURE 1: Imaging findings at initial examination and seven days after
the initial examination
Contrast-enhanced MRI shows the large tumor occupying the left nasal cavity with extension into the ethmoid
sinus, frontal sinus, and sphenoid sinus [coronal(A), axial (B) and sagittal (C) plane]. The tumor extends to the
frontal lobe (A: green arrow), exerting local pressure on the medial orbital wall (A: blue arrow) and infiltrating the
anterior skull base. There is large perifocal edema in the frontal lobe (C: yellow arrowhead). (D) CT image seven
days after the initial examination shows further progression of the brain edema (D: yellow arrowhead).
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FIGURE 2: Histopathological findings
(A) Hematoxylin and eosin (HE) staining (×40): The yellow arrowhead shows a malignant cell area. The tumor is
composed of closely packed solid lobules of basaloid cells. There are also intercellular hyaline globules and
necrotic foci are scattered. (B) HE staining (×200): The tumor has hyperchromatic nuclei with a high nuclear-to-
cytoplasmic ratio. The peripheral palisading of the nuclei is seen. In some parts, it is a cord-like pattern.

This case was initially considered an unresectable tumor due to extensive invasion of the skull base and
brain, with progressive brain edema. Although the patient had impaired consciousness, other physical
examinations, including renal and liver functions, were normal. Therefore, the patient received IC with TPF
(docetaxel, cisplatin, and 5-fluorouracil) eight days after the onset of consciousness disturbance. Owing to
the low-performance status due to consciousness disturbance, a low-dose regimen of TPF (docetaxel at

doses of 55 mg/m2; cisplatin at doses of 55 mg/m2/day on day 1; and 5-fluorouracil at doses of 550

mg/m2/day on days 1-5) was administered. The patient regained consciousness after the first IC cycle. After
three cycles of TPF chemotherapy, his consciousness improved, and a partial tumor response was achieved
(Figures 3A-3C). After IC, the tumor was removed with a combined endoscopic endonasal approach (EEA)
and transcranial approach, as described in the surgical procedure section.

FIGURE 3: Contrast-enhanced MRI after three cycles of IC
Coronal (A), axial (B), and sagittal (C) planes: the tumor decreased in size from 67 mm × 32 mm × 55 mm to 38
mm × 28 mm × 33 mm. The abnormal enhancing areas in the frontal lobe white matter also tended to disappear
(C: yellow arrowhead). The tumor had extensive contact with the left frontal base (A: blue arrow).

The patient was discharged without any complications two weeks after the surgery. The final
histopathological examination revealed poorly differentiated BSCC with negative resection margins.
Adjuvant proton beam therapy (PBT) was initiated 41 days postoperatively. The tumor bed region received a
total radiation dose of 60 Gy (relative biological effectiveness) in 30 fractions. Thirteen months later, MRI
showed an enhanced lesion in the left basal frontal lobe, which was suspected to be a recurrence or radiation
necrosis (Figures 4A-4C). As the lesion grew after three months, it was removed via the transcranial
approach. A histopathological examination revealed radiation necrosis. The patient has remained free from
tumor recurrence for five years after PBT. He returned to work and is still working, as before.
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FIGURE 4: Contrast-enhanced MRI 13 months after the first treatment
Coronal (A), axial (B), and sagittal (C) planes of MRI showed enhanced lesions in the left frontal lobe (blue arrow).

 

 

Surgical procedure of combined EEA and transcranial approach
Combined surgery with EEA and a transcranial approach was performed by an interdisciplinary team of
neurosurgeons and otolaryngologists at our hospital. Using EEA, we resected the total nasal bone, partial
frontal bone, skull base bone, and medial orbital wall, as well as the tumor attachment in the sinonasal
cavity. The resection margin was pathologically confirmed as negative. A neurosurgeon performed the
transcranial approach using a bicoronal skin incision. The dural resection area was between the bilateral
medial wall of the orbit on the coronal plane and between the anterior edge of the cribriform plate and the
planum of the sphenoid bone in the sagittal plane. The tumor invading the frontal lobe, including the
surrounding gliotic layer, was also resected via the transcranial approach. The resection margin was
pathologically confirmed as negative. En-bloc resection was achieved, and the tumor was removed from the
transcranial side. The skull base was reconstructed in a multi-layer fashion, with an in-lay sutured fascia
lata on the frontal base dura reinforced with a pedicled pericranial flap fixed on the bone edge and was
conducted from the transcranial side. Subsequently, a pedicled nasoseptal flap was placed on the pericranial
flap on the EEA side.

Discussion
BSCC of the tongue, hypopharynx, and larynx was first described by Wain et al. [1] in 1986. BSCC is a rare
variant of SCC characterized by clinically aggressive behavior and distinct histological features [10]. BSCC
occurs most frequently in the head and neck region, with a predilection for the larynx, hypopharynx, tonsil,
and base of the tongue [2]. In contrast, BSCC of the sinonasal tract is uncommon, accounting for only 5% of
all cases of head and neck BSCC [3].

The optimal management of sinonasal BSCC remains unclear. This usually requires multimodal treatment.
The initial treatment generally involves surgical resection. Adjuvant treatment, consisting of radiotherapy
with or without chemotherapy, has also been recommended [6]. Takamatsu et al. [5] reported that PBT
concurrent with cisplatin may be an option for locally invasive BSCC. In other areas of the BSCC, Shibata et
al. [11] reported a case of a patient with recurrent esophageal BSCC, who was successfully treated using
systemic chemotherapy containing 5-fluorouracil and cisplatin. However, there is no established consensus
on the treatment of BSCC, especially in patients with T4b with the invasion of the skull base.

In T4b cases of sinonasal BSCC, only five cases have been reported [4,6-8]. Only one case was treated with a
combined approach of surgery followed by adjuvant chemoradiotherapy, but long-term results have not
been reported [6]. However, the use of IC for sinonasal BSCC has not yet been reported. To date, there are no
studies on IC for sinonasal BSCC and long-term survival with chemoradiotherapy. For the treatment of
patients with T4b nasal and sinonasal malignancies, Okano et al. [12] reported that IC with docetaxel,
cisplatin, and S-1 (TPS), followed by PBT concurrent with cisplatin, was well tolerated and could reduce
complications, with promising antitumor activity. Licitra et al. [13] performed a retrospective analysis of 49
patients with previously untreated resectable sinonasal carcinoma, including stages I, II, III, and IV of the
disease. PFL (cisplatin, fluorouracil, and leucovorin) was performed as IC, followed by surgery and
postoperative radiotherapy. The three-year overall survival rate was 69%. IC may be effective for sinonasal
cancers.

Our case was initially considered an unresectable tumor due to invasion of the skull base and brain with
progressive brain edema associated with a disturbance of consciousness. Considering the efficacy of IC in
patients with sinonasal T4b [12,13], we performed IC with TPF according to the standard regimen of IC for
head and neck carcinoma. IC as the initial treatment resulted in a good response for the tumor and improved
the level of consciousness. As the long-term outcome of chemoradiotherapy is unknown for T4b cases of
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BSCC, and the tumor became resectable after IC, we performed en-bloc resection with pathologically free
margins and skull base reconstruction. This is the first report of IC followed by radical surgery and adjuvant
PBT in a patient with T4b. As the disturbance of consciousness was due to the growth of the tumor itself, IC
played an important role in our treatment strategy. Chow et al. [14] reported on the quality of life (QOL) of
sinonasal tumors. QOL after endoscopic surgery for sinonasal and anterior skull base tumors seems to
improve within several months of surgery in both the benign and malignant tumor groups. The patient was
discharged from the hospital with no problems and has survived for five years and is working as before.

The margin was pathologically negative; however, postoperative PBT was performed owing to its proximity.
Our institute is the first to initiate PBT in Japan. The benefits of PBT include reduced toxicity through
normal tissue sparing or improved disease control through treatment intensification [15]. In a meta-analysis
of PBT for nasal cavity and paranasal sinus malignancies, Patel et al. [16] reported that PBT improved
disease-free survival (relative risk [RR] 1.44, p = 0.045) and locoregional control (RR 1.26, p = 0.011)
compared to intensity-modulated radiation therapy (IMRT). Dagan et al. [15] retrospectively reviewed 84
patients treated with primary (13%) or adjuvant (87%) PBT for sinonasal cancers and reported that the
three-year local control and overall survival rates were 83% and 68%, respectively. They also reported a high
local control rate of 90% after gross total resection and adjuvant PBT, which far exceeded the previously
reported local control rate with conventional radiation therapy and IMRT. There has only been one report of
sinonasal BSCC treated with PBT. Takamatsu et al. [5] reported good results with chemotherapy and PBT in
patients with T3. Our case is the second case of BSCC treated with PBT. Regarding toxicity, the incidence of
grade 1-2 brain necrosis, according to the Common Terminology Criteria for Adverse Events version 5.0, was
reported to be 7% in patients undergoing PBT for nasal cavities and paranasal sinus malignancies [17]. The
patient survived for five years without recurrence after treatment with PBT, although partial radiation
necrosis was observed.

For advanced BSCC with brain invasion, as in our case, IC with TPF may be selected as the initial treatment,
and if a favorable tumor response is achieved, en bloc resection followed by adjuvant PBT may be planned.
Combined surgical techniques, surgical oncologic principles, and a team-based approach with
neurosurgeons, radiation oncologists, pathologists, and medical oncologists are needed to successfully treat
locally invasive sinonasal cancers, such as BSCC.

Conclusions
We report a case of locally invasive sinonasal BSCC treated with multimodal therapy, including IC, radical
surgery, and PBT. Among these, IC played an important role in the treatment strategy and resulted in the
expansion of treatment modalities. Although a standard treatment for locally invasive sinonasal BSCC has
not yet been established, further studies are needed to establish a treatment for BSCC. This treatment
strategy may be an option for locally invasive BSCC.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language editing.

References
1. Wain SL, Kier R, Vollmer RT, et al.: Basaloid-squamous carcinoma of the tongue, hypopharynx, and larynx:

report of 10 cases. Hum Pathol. 1986, 17:1158-66. 10.1016/s0046-8177(86)80422-1
2. Wieneke JA, Thompson LD, Wenig BM: Basaloid squamous cell carcinoma of the sinonasal tract . Cancer.

1999, 85:841-54. 10.1002/(SICI)1097-0142(19990215)85:4<841::AID-CNCR11>3.0.CO;2-6
3. Toe BP, Ramli N, Lam SY, Wong KT, Prepageran N: Basaloid squamous cell carcinoma of the sinonasal tract

with metastasis to the liver: a case report and literature review. Ear Nose Throat J. 2015, 94:E27-32.
10.1177/014556131509400216

4. Ishida M, Okabe H: Basaloid squamous cell carcinoma of the maxillary sinus: report of two cases in
association with cathepsin K expression. Oncol Lett. 2013, 5:1755-9. 10.3892/ol.2013.1311

5. Takamatsu S, Yamamoto K, Kondou T, et al.: Basaloid squamous cell carcinoma in the nasal cavity treated
with proton beam therapy concurrent with cisplatin: a case report. J Med Case Rep. 2014, 8:123.
10.1186/1752-1947-8-123

6. Al Feghali KA, Traboulsi H, Youssef B: Basaloid squamous cell carcinoma of the ethmoid sinus with invasion
into the skull base treated with craniofacial resection and adjuvant intensity-modulated radiation therapy: a

2023 Ii et al. Cureus 15(2): e35293. DOI 10.7759/cureus.35293 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/s0046-8177(86)80422-1
https://dx.doi.org/10.1016/s0046-8177(86)80422-1
https://dx.doi.org/10.1002/(SICI)1097-0142(19990215)85:4<841::AID-CNCR11>3.0.CO;2-6
https://dx.doi.org/10.1002/(SICI)1097-0142(19990215)85:4<841::AID-CNCR11>3.0.CO;2-6
https://dx.doi.org/10.1177/014556131509400216
https://dx.doi.org/10.1177/014556131509400216
https://dx.doi.org/10.3892/ol.2013.1311
https://dx.doi.org/10.3892/ol.2013.1311
https://dx.doi.org/10.1186/1752-1947-8-123
https://dx.doi.org/10.1186/1752-1947-8-123
https://dx.doi.org/10.7759/cureus.421


case report. Cureus. 2015, 7:e421. 10.7759/cureus.421
7. Viswanathan PN, Faith RV, Roul RK, Banumathi R: Basaloid squamous carcinoma of the nasal cavity - a case

report. Indian J Otolaryngol Head Neck Surg. 1999, 52:87-8. 10.1007/BF02996445
8. Koyama S, Fujiwara K, Morisaki T, Fujii T, Nakamura Y, Fukuhara T, Takeuchi H: Cetuximab and paclitaxel

combination therapy for recurrent basaloid squamous cell carcinoma in the ethmoid sinus. Auris Nasus
Larynx. 2021, 48:1189-92. 10.1016/j.anl.2020.07.002

9. Pathak J, Patel S, Iyer JS, Mohanty N: Basaloid squamous cell carcinoma of the maxilla. BMJ Case Rep. 2015,
2015:bcr2014209038. 10.1136/bcr-2014-209038

10. Chernock RD, Lewis JS Jr, Zhang Q, El-Mofty SK: Human papillomavirus-positive basaloid squamous cell
carcinomas of the upper aerodigestive tract: a distinct clinicopathologic and molecular subtype of basaloid
squamous cell carcinoma. Hum Pathol. 2010, 41:1016-23. 10.1016/j.humpath.2009.11.015

11. Shibata Y, Baba E, Ariyama H, et al.: Metastatic basaloid-squamous cell carcinoma of the esophagus treated
by 5-fluorouracil and cisplatin. World J Gastroenterol. 2007, 13:3634-7. 10.3748/wjg.v13.i26.3634

12. Okano S, Tahara M, Zenda S, et al.: Induction chemotherapy with docetaxel, cisplatin and S-1 followed by
proton beam therapy concurrent with cisplatin in patients with T4b nasal and sinonasal malignancies. Jpn J
Clin Oncol. 2012, 42:691-6. 10.1093/jjco/hys096

13. Licitra L, Locati LD, Cavina R, et al.: Primary chemotherapy followed by anterior craniofacial resection and
radiotherapy for paranasal cancer. Ann Oncol. 2003, 14:367-72. 10.1093/annonc/mdg113

14. Chow VJ, Tsetsos N, Poutoglidis A, Georgalas C: Quality of life in sinonasal tumors: an up-to-date review .
Curr Opin Otolaryngol Head Neck Surg. 2022, 30:46-57. 10.1097/MOO.0000000000000774

15. Dagan R, Bryant C, Li Z, et al.: Outcomes of sinonasal cancer treated with proton therapy . Int J Radiat Oncol
Biol Phys. 2016, 95:377-85. 10.1016/j.ijrobp.2016.02.019

16. Patel SH, Wang Z, Wong WW, et al.: Charged particle therapy versus photon therapy for paranasal sinus and
nasal cavity malignant diseases: a systematic review and meta-analysis. Lancet Oncol. 2014, 15:1027-38.
10.1016/s1470-2045(14)70268-2

17. Fan M, Kang JJ, Lee A, et al.: Outcomes and toxicities of definitive radiotherapy and reirradiation using 3-
dimensional conformal or intensity-modulated (pencil beam) proton therapy for patients with nasal cavity
and paranasal sinus malignancies. Cancer. 2020, 126:1905-16. 10.1002/cncr.32776

2023 Ii et al. Cureus 15(2): e35293. DOI 10.7759/cureus.35293 6 of 6

https://dx.doi.org/10.7759/cureus.421
https://dx.doi.org/10.1007/BF02996445
https://dx.doi.org/10.1007/BF02996445
https://dx.doi.org/10.1016/j.anl.2020.07.002
https://dx.doi.org/10.1016/j.anl.2020.07.002
https://dx.doi.org/10.1136/bcr-2014-209038
https://dx.doi.org/10.1136/bcr-2014-209038
https://dx.doi.org/10.1016/j.humpath.2009.11.015
https://dx.doi.org/10.1016/j.humpath.2009.11.015
https://dx.doi.org/10.3748/wjg.v13.i26.3634
https://dx.doi.org/10.3748/wjg.v13.i26.3634
https://dx.doi.org/10.1093/jjco/hys096
https://dx.doi.org/10.1093/jjco/hys096
https://dx.doi.org/10.1093/annonc/mdg113
https://dx.doi.org/10.1093/annonc/mdg113
https://dx.doi.org/10.1097/MOO.0000000000000774
https://dx.doi.org/10.1097/MOO.0000000000000774
https://dx.doi.org/10.1016/j.ijrobp.2016.02.019
https://dx.doi.org/10.1016/j.ijrobp.2016.02.019
https://dx.doi.org/10.1016/s1470-2045(14)70268-2
https://dx.doi.org/10.1016/s1470-2045(14)70268-2
https://dx.doi.org/10.1002/cncr.32776
https://dx.doi.org/10.1002/cncr.32776

	Successful Treatment of Basaloid Squamous Cell Carcinoma of the Nasal Cavity With Brain Invasion
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Imaging findings at initial examination and seven days after the initial examination
	FIGURE 2: Histopathological findings
	FIGURE 3: Contrast-enhanced MRI after three cycles of IC
	FIGURE 4: Contrast-enhanced MRI 13 months after the first treatment
	Surgical procedure of combined EEA and transcranial approach

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


