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Literature search strateqy and criteria

((((((((((((SMARCB1 [title/abstract]) OR SMARCB-1[title/abstract]) OR INI1[title/ab-
stract]) OR INI-1[title/abstract]) OR INI?[title/abstract]) OR INI*[title/abstract]) AND si-
nonasal[title/abstract]) OR paranasal[title/abstract]) OR paranasal sinuses][title/abstract])
OR nasal[title/abstract]))) AND ("0001/01/01"[Date - Publication] : "2022/03/31"[Date - Pub-
lication])

Publications excluded from the systematic review

1. Agaimy, A. The expanding family of SMARCB1(INI1)-deficient neoplasia: implications of
phenotypic, biological, and molecular heterogeneity. Adv. Anat. Pathol. 2014, 21, 394-410.
Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy with a different genetic and
molecular characteristics, but without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

2. Agaimy, A. Poorly differentiated sinonasal tract malignancies: A review focusing on
recently described entities. Cesk. Patol. 2016; 52, 146—153.

Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy with a different genetic and
molecular characteristics, but without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

3. Bishop, J.A. Newly described tumor entities in sinonasal tract pathology. Head Neck Pathol.
2016, 10, 23-31.

Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy with a different genetic and
molecular characteristics, but without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

4. Bishop, J.A. Recently described neoplasms of the sinonasal tract. Semin. Diagn. Pathol. 2016,
33, 62-70.

Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy with a different genetic and
molecular characteristics, but without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

5. Barresi, V.; Branca, G.; Raso, A.; Mascelli, S.; Caffo, M.; Tuccari, G. Atypical teratoid
rhabdoid tumour involving the nasal cavities and anterior skull base. Neuropathol. 2016, 36,
283-289.

Reason: It is a general overview article of atypical teratoid rhabdoid tumour in the nasal
cavities and anterior skull base, without any individual patient data and survival outcomes
of SMARCBI1-deficient sinonasal carcinoma.

Cancers 2022, 14, 3285. https://doi.org/10.3390/cancers14133285 www.mdpi.com/journal/cancers



Cancers 2022, 14, 3285

2 of 35

6. Agaimy, A.; Weichert, W. SMARCA4-deficient sinonasal carcinoma. Head and Neck Pathol.
2017, 11, 541-545.

Reason: It is a general overview article of SMARCB4-deficient sinonasal carcinoma, without
any individual patient data and survival outcomes of SMARCBI-deficient sinonasal
carcinoma.

7. Stelow, E.B.; Bishop. J.A. Update from the 4th Edition of the World Health Organization
Classification of head and neck tumours: tumors of the nasal cavity, paranasal sinuses
and skull base. Head and Neck Pathol. 2017, 11, 3-15.

Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy, without any individual patient
data and survival outcomes of SMARCB1-deficient sinonasal carcinoma.

8. Schaefer, I.M.; Agaimy, A.; Fletcher, C.D.; Hornick, J.L. Claudin-4 expression
distinguishes SWI/SNF complex-deficient undifferentiated carcinomas from sarcomas. Mod.
Pathol. 2017, 30, 539-548.

Reason: It is a review article which described claudin-4 expression in SWI/SNF complex-
deficient (SMARCBI1-deficient) undifferentiated carcinoma, without any individual patient
data and survival outcomes of SMARCB1-deficient sinonasal carcinoma.

9. Pawel, B.R. SMARCB1-deficient tumors of childhood: a practical guide. Pediatr. Dev.
Pathol. 2018, 21, 6-28.

Reason: It is a general overview article of SMARCB1-deficient tumour of childhood, without
any individual patient data and survival outcomes of SMARCBI-deficient sinonasal
carcinoma.

10. Thompson, L.D.R.; Franchi, A. New tumor entities in the 4th edition of the World Health
Organization classification of head and neck tumors: Nasal cavity, paranasal sinuses and
skull base. Virchows Arch. 2018, 472, 315-330.

Reason: It is a general overview article which describes SMARCB1-deficient sinonasal
carcinoma as a new disease entity of sinonasal malignancy, without any individual patient
data and survival outcomes of SMARCB1-deficient sinonasal carcinoma.

11. Laco, J.; Kovarikova, H.; Chmelarova, M.; Vosmikova, H.; Sieglova, K.; Bubancova, I.;
Dundr, P.; Nemejcova, K.; Michalek, ], Celakovsky, P.; et al. Analysis of DN A methylation
and microRNA expression in NUT (nuclear protein in testis) midline carcinoma of the
sinonasal tract: a clinicopathological, immunohistochemical and molecular genetic study.
Neoplasma 2018, 65, 113-123.

Reason: It is a journal article which analysed DNA methylation and microRNA expression
in NUT midline carcinoma of the sinonasal tract, without any individual patient data and
survival outcomes of SMARCB1-deficient sinonasal carcinoma.

12. Agaimy, A.; Weichert, W.; Haller, F.; Hartmann, A. Diagnostic and predictive molecular
pathology of head and neck neoplasms. Pathologe 2018, 39, 42—47.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma. Besides it is not written in English but in German.

13. Agaimy, A.; Haller, F.; Hartmann, A. Sinonasal tumors: News from the WHO with
special reference to mesenchymal entities. Pathologe 2018, 39, 18-26.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma. Besides it is not written in English but in German.

14. McCuiston, A.; Bishop, J.A. Usefulness of NKX2.2 Immunohistochemistry for
Distinguishing Ewing Sarcoma from Other Sinonasal Small Round Blue Cell Tumors. Head
Neck Pathol. 2018, 12, 89-94.
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Reason: It is a journal article which described the use of NKX2.2 immunohistochemistry to
distinguish Ewing sarcoma from other sinonasal malignant without any individual patient
data and survival outcomes of SMARCB1-deficient sinonasal carcinoma.

15. Rooper, L.M.; Bishop, J.A.; Westra, W.H. INSM1 is a Sensitive and Specific Marker of
Neuroendocrine Differentiation in Head and Neck Tumors. Am. J. Surg. Pathol. 2018, 42, 665—
671.

Reason: It is a journal article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

16. Schaefer, I.M.; Hornick, J.L. Diagnostic Immunohistochemistry for Soft Tissue and Bone
Tumors: An Update. Adv. Anat. Pathol. 2018, 25, 400-412.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

17. Silveira, H.A.; Almeida, L.Y.; Nonaka, C.F.W.; Alves, P.M.; Ribeiro-Silva, A.; Ledn, J.E.
Myoepithelial carcinoma with rhabdoid features in the maxillary sinus:
Immunohistochemical and in situ hybridization analysis of a rare case. Oral Oncol. 2019, 93,
116-119.

Reason: Itis a journal article which described myoepithelial carcinoma in the maxillary sinus,
without any individual patient data and survival outcomes of SMARCB1-deficient sinonasal
carcinoma.

18. Guilmette, J.; Sadow, P.M. High-grade sinonasal carcinoma: classification through
molecular profiling. Arch. Pathol. Lab. Med. 2019, 143, 1416-1419.

Reason: It is a review article only without any individual patient data and survival outcomes
of SMARCBI1-deficient sinonasal carcinoma.

19. Tang, S.J.; Zhai, CW.; Yuan, C.C.; Zhang, J.H.; Want, S.Y. SMARCB1 (INI1)-deficient
sinonasal carcinoma: a clinicopathological analysis of six cases. Zhonghua Bing Li Xue Za Zhi.
2020, 49, 47-51.

Reason: It is not written in English but in Chinese.

20. Neves-Silva, R.; Almeida, L.Y.; Silveira, H.A.; Colturato, C.B.N.; Duarte, A.; Ferrisse, T.M.;
Silva, E.V.; Vanzolin, B.F.; Bufalino, A.; Ribeiro-Silva, A.; et al. SMARCB1 (INI-1) and NUT
immunoexpression in a large series of head and neck carcinomas in a Brazilian reference
center. Head Neck. 2020, 42, 374-384.

Reason: It is a journal article which described SMARCB1 (INI-1) tumours outside the
sinonasal region or paranasal sinuses.

21. Agaimy, A.; Franchi, A.; Lund,V.].; Skalova, A.; Bishop, J.A; Triantafyllou, A.; Andreasen,
S.; Gnepp, D.R.; Hellquist, H.; Thompson, L.D.R.; et al. Sinonasal undifferentiated carcinoma
(SNUCQ): from an entity to morphologic pattern and back again — a historical perspective.
Adv. Anat. Pathol. 2020, 27, 51-60.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

22. Agaimy, A, Jain, D.;Uddin, N.; Rooper, L.M.; Bishop, J.A. SMARCA4-deficient
sinonasal carcinoma: a series of 10 cases expanding the genetic spectrum of SWI/SNF-driven
sinonasal malignancies. Am. J. Surg. Pathol. 2020, 44, 703-710.

Reason: It is an article on SMARCB4-deficient sinonasal carcinoma, without any individual
patient data and survival outcomes of SMARCB1-deficient sinonasal carcinoma.

23. Chen, Z.W; Fang, S5.G,; Ren, J.Q.; Qian, L.J.; Shi, H.Q. Clinical and pathological analysis
of 2 cases of SMARCB1(INI-1)-deficient sinonasal carcinoma. Zhonghua Er Bi Yan Hou Tou
Jing Wai Ke Za Zhi. 2020, 55, 400—402.

Reason: It is not written in English but in Chinese.
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24. Kezlarian, B.E.; Lin, O.; Dogan, S. SMARCB1-deficient carcinomas of the head and neck
region: a cytopathologic characterization. |. Am. Soc. Cytopathol. 2020, 9, 494-501.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

25. Heft Neal, M.E.; Birkeland, A.C.; Bhangale, A.D.; Zhai, J.; Kulkarni, A.; Foltin, S.K.; Jewell,
B.M.; Ludwig, M.L.; Pinatti, L.; Jiang, H.; et al. Genetic analysis of sinonasal undifferentiated
carcinoma discovers recurrent SWI/SNF alterations and a novel PGAP3-SRPK1 fusion gene.
BMC Cancer. 2021, 21, 636.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

26. Gloss, S.; Jurmeister, P.; Thieme, A.; Schmid, S.; Cai, W.Y.; Serrette, R.N.; Perner, S.;
Ribbat-Idel, ]J.; Pagenstecher, A.; Blaker, H.; et al. IDH2 R172 Mutations Across Poorly
Differentiated Sinonasal Tract Malignancies: Forty Molecularly Homogenous and
Histologically Variable Cases With Favorable Outcome. Am. J. Surg. Pathol. 2021, 45, 1190-
1204.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

27. Wang, J.Y.; Bai, Y.P.; Xing, L.; Piao, Y.S.; He, XJ.; Yue, C.L.; Zhao, X.L.; Liu, H.G.
Clinicopathological =~ characteristics =~ of SMARCB1(INI1)-deficient sinonasal carcinoma.
Zhonghua Bing Li Xue Za Zhi. 2021, 50, 1240-1245.

Reason: It is not written in English but in Chinese.

28. Liu, Z.; Seshadri, M.; Gupta, V.; Papanicolau-Sengos, A.; Merzianu, M. INI1-deficient
thyroid caricnoma is an aggressive disease with epithelioid and rhabdoid phenotype. A case
report, survey of INI1 expression in thyroid lesions and literature review. Head Neck Pathol.
2021, 15, 1246-1252.

Reason: It is a journal article on INI1-deficient thyroid cancer but not on SMARCB1-deficient
sinonasal carcinoma.

29. Agaimy, A. Moving from “single gene” concept to “functionally homologous multigene
complex”: The SWI/SNF paradigm. Semin. Diagn. Pathol. 2021, 38, 165-166.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

30. Agaimy, A.; Bishop, J.A. SWI/SNF-deficient head and neck neoplasms: An overview.
Semin. Diagn. Pathol. 2021; 38, 175-182.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

31. Lopez, D.C.; Wadley, A.E; London, N.R. Jr. Emerging concepts in sinonasal tumor
research._Curr. Opin. Otolaryngol. Head Neck Surg. 2022, 30, 33-39.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCB1-deficient sinonasal carcinoma.

32. Sakthivel, P.; Raveendran, S.; Rajeshwari, M. Sinonasal small round blue cell tumors:
What the clinician must know! Oral Oncol. 2022, 126, 105735.

Reason: It is a review article without any individual patient data and survival outcomes of
SMARCBI1-deficient sinonasal carcinoma.

33. Gongalves, ].M.; Scarini, J.F.; Gondak, R.; Altemani, A.; Mariano, F.V. Oral involvement
of sinonasal undifferentiated carcinoma: A case report and immunohistochemical study of
a challenging case. Oral Oncol. 2022, 126, 105779.

Reason: It is a case report describing a SMARCB1-positive sinonasal carcinoma.
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Figure S1. The tumor of our patient (Case number 124 in the Table S2) shows (A) a predominant
basaloid cell pattern (haematoxylin and eosin x 400, black arrow). (B) These tumor cells are strongly
immunoreactive to pan-cytokeratins (immunohistochemical staining for cytokeratins MNF116,
blx400, blue arrow). (C) Loss of expression of SMACRB1 is demonstrated, contrasting with retained
signals in the stromal inflammatory cells (immunohistochemical staining for INI-1, x400, green ar-
Trow).
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Figure S2. Comprehensive genomic profiling with FoundationOne® of the tumour in our patient

(Case number 124 in the Table S2) revealing a complete genomic loss of SMARCB1.
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Figure S3. Radiological images of our patient (Case number 124 in the Table S2) treated at our insti-
tution. (A) and (B) Magnetic resonance imaging of the paranasal sinuses showing a T1-weighted
fat-saturated contrast-enhancing soft tissue mass in the right ethmoid and frontal sinuses invading
the lamina papyracea and compressing the right medial rectus muscle at the time of histological
diagnosis of SMARCB1-deficient sinonasal carcinoma. (C) and (D) Magnetic resonance imaging of
the paranasal sinus at 12 weeks after completion of induction chemotherapy with docetaxel, cispla-
tin and 5-fluorouracil (TPF) and radical concurrent chemoradiation with photons of 60Gy in 30 frac-
tions and 2 cycles of 3-weekly cisplatin demonstrating a complete radiological response. (E) and (F)
Magnetic resonance imaging at 6 months after induction chemotherapy and concurrent chemoradi-
ation demonstrating persistent complete response. (G) and (H) Contrast-enhanced computed to-
mography of the paranasal sinus at 2.5 years after induction chemotherapy and concurrent chemo-
radiation demonstrating persistent complete response.
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Figure S4. Kaplan-Meier estimates of overall survival of patients with SMARCB1-deficient sinona-
sal carcinoma identified from systematic review and those treated at our institution.
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Figure S5. Kaplan-Meier estimates of overall survival of patients with SMARCB1-deficient sinona-
sal carcinoma stratified by T-categories.
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Previously untreated stage III to [IVA SMARCBI-deficient sinonasal carcinoma

l

Baseline investigations with serum haematology and

biochemistry, MRI scan of the paranasal sinus and the
neck. and PET/CT scan

Induction chemotherapy with docetaxel, cisplatin and 5-FU +/- tazemetostat (clinical trial) for 3 cycles

l

MRI scan of the paranasal sinus and the neck and PET/CT scan to evaluate tumour response

Optimal response ‘ Suboptimal response

(250% tumor shrinkage) (<50% tumor shrinkage)

Radical surgical resection followed by post-

Radical concurrent chemoradiation with platinum operative radiation therapy * concurrent

every 3 weeks for 2 to 3 cycles +/- tazemetostat (clinical chemotherapy with platinum every 3 weeks for

2 to 3 cvcles +/- tazemetostat (clinical trial)

Clinical follow up and imaging surveillance

Figure S6. Our proposed treatment strategy for previously untreated stage III to IVA SMARCBI-
deficient sinonasal carcinoma.
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Table S1. T and N categories for tumors of the nasal cavity and paranasal sinuses according to the
8th edition of American Joint Committee on Cancer/Union for International Cancer Control TNM
classification system.

Nasal cavity and ethmoid

T category Maxillary sinus sinus N category Lymph node metastasis
N ional 1 h nod
Tis Carcinoma in-situ Carcinoma in-situ NO © regiona ym,p node
metastasis

o . Metastasis in a single ipsilateral
Tumor limited to ~ Tumor limited to the g¢ Ipstial
T1 - . N1 lymph node, 3cm or less in
the mucosal lining mucosal lining . .
greatest dimension

Bone erosion or

destruction Tumor at 2 subsites or Metastasis in a sinele ibsilateral
T2 limited to the hard adjacent nasoethmoid N2a &¢P
. . lymph node 3-6cm
palate and middle sites
meatus

Bone erosion or
destruction of the

posterior bone of . .
. . Bone erosion of lamina
maxillary sinus,

floor and media]  P2Pyracea or floor of

B bone of orbit. orbit, maxillary sinus, N2b

Metastases in multiple ipsilateral

palate and cribriform lymph nodes <6cm

T h
umor growt plate

into the pterygoid
fossa or ethmoid
sinus

Tumor growth

into the anterior .
Tumor growth into the

orbit, pterygoid ; . .
preryg anterior orbit, anterior
plates, cranial fossa, pterygoid
infratemporal PRty Metastases in bilateral or
T4a o fossa, pterygoid plates, N2c
fossa, cribriform ) . contralateral lymph nodes <6cm
frontal sinus, sphenoid
plate, frontal . .
. ) sinus, or skin of nose or
sinus, sphenoid
. . cheek
sinus, or skin of
cheek
Tumor growth into the orbital apex, dura
T4b mater, brain middle cranial fossa, cranial N3 Metastasis in a lymph node >6cm

nerves other than V2, nasopharynx, or clivus
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Table S2. Details of all 128 patients with SMARCB1-deficient sinonasal carcinoma.
Disease
status at
. last follow
Preoperativ
e treatment, Distan up (0=no
Sex Inductio Adjuvan operation . Relaps Local Region SurvivaDuratio evidence
Case Age at - N- M- n t P Multimodali relaps al Istatus nof of disease; Predominant
. . (0=male; Tumour and e . . . . .
numbe Author* diagnosi categor categor categor Treatment treatmen treatme . ty treatment e relapse (0=alivesurvival 1=persiste histological features
r 1=femal extent postoperati (0=no; . . .
r s y y y t (0=no; nt (0=no; (0=no; 1=yes) (0=no; (0=no; ;  (months nt disease; (if available)
e) ve treatment 1=yes) (0=no; .
1=yes) 1=yes) 1=yes) 1=yes_ 1=dead) ) 2=died of
(0=no; 1=yes) .
I=yes) disease;
Y 3=died of
other
causes)
Radical
resection of
the sinonasal
Nasal lesion and
X cavity, left neck
p Asaimyet201 5, 0 4a 1 0 frontaland dissection 0 1 0 1 10 1 0 1 1020 2 -
al,! 4 .
ethmoidal followed by
sinuses  postoperative
concurrent
chemoradiatio
n
Nasal
cavity, right
2 Agaimy et 201 28 1 ’ 0 0 frontal sHTus Multlpl? local 0 0 0 0 0 0 0 0 84.0 0 )
al,! 4 and anterior resections
ethmoid
sinus
Right Radical
anterior resection of
ethmoidal  the tumor
Agai t 201 i ith ith
g Asaimyet20l g 1 a0 o Smwsw Wit 0 1 0 1 10 0 1 0 700 1 -
al,! 4 invasion enucleation of
into the the ocular
frontal bulb and
sinuses and resection of




Cancers 2022, 14, 3285 15 of 35
the right the bony wall
medial of the ethmoid
orbital wall sinus followed
by
postoperative
chemoradiatio
n
Nasal Radical
cavity, resection
4 Bishopet 201 da ethmoidal = followedby 15.0 Undifferentiated
al,? 4 and postoperative
maxillary chemoradiatio
sinuses n
Radical
resection
. . High-grade non-
5 Bishop et 201 - 3 Ma?allary followed l.)y 0 15.0 intestinal
al,? 4 sinus postoperative .
radiation adenocarcinoma
therapy
Radical
Nasal, resection
6 Bishop et 201 13 4a ethmoidal followed l")y 0 30,0 Undlffe.rentlated
al,2 4 and frontal postoperative carcinoma
sinuses radiation
therapy
Radical
resection
Bish 201 Ethmoidal foll
7 ishop et 20 60 4a t 1.1101da ollowed l")y 0 10.0 Squamous
al,2 4 sinus postoperative
radiation
therapy
Radical
resection
Bish t 201 Ethmoidal
8 1Shop € 67 4a O followed by 0 16.0 Undifferentiated
al,? 4 sinus ..
chemoradiatio
n
Resection
Frontal and
Bish t 201 foll d
9 ishop et 20 46 4a ethmoid © o‘./ve‘ by 0 57.0 Squamous
al,2 4 K radiation
sinuses

therapy
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Jamshidi 201

Debulking
surgery
followed by
Sphenoid chemotherapy
sinus with TPF x 2 cycles

10 32 4b compressio and 6.0 Squamous
etal 4 . L.
n of bilateral chemoradiatio
optic nerves n with
concurrent
weekly
cisplatin
Posterior
ethmoidal
Allison et 201 sinus Radical Plasmacytoid/rhabd
11 1sone 77 4b invading chemoradiatio 24.0 s Cy,OI ©
al, 13 6 X id
into skull n
base and
orbit
Left nasal
cavity, left
maxillary R
12 Zenget 2001 g 3 sinuswith  adical 21.0 Basaloid
al, 14 6 . R resection
invasion of
maxillary
bone
Na.sal Radical
cavity, .
ethmoidal resection
13 Shatzkes 201 77 b maxillary followed I?y 170 Plasmacyt.()ld/Rhabdo
etal,l’> 7 and postoperative id
. chemoradiatio
sphenoidal
sinuses
Radical
Sphenoidal  resection
14 Shatzkes 201 51 4a anc? followed l?y 24.0 Undlffe.rentlated
etal’> 7 ethmoidal postoperative carcinoma
sinuses chemoradiatio
n
. Radical
15 Shatzkes 201 33 4b Nasal cavity resection 33.0 Germ cell tumour

et al,15 7

and followed by
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ethmoidal chemoradiatio

sinus n
Surgery
16 Shatzkes 201 51 4a Nasal cavity followed.b)f 1.0 Adenocarcinoma
etal,15 7 chemoradiatio
n
Radical
Nasal cavity — resection
17 Shatzkes 201 62 b and followed by 30 Undifferentiated
etal’® 7 ethmoidal postoperative carcinoma
sinus  chemoradiatio
n
Radical
Nasal cavity — resection
18 Shatzkes 201 54 b and followed by 6.0 Undifferentiated
etal’® 7 ethmoidal postoperative carcinoma
sinus  chemoradiatio
n
Radical
resection
19 Shatzkes 201 43 1 Nasal cavity followed l.)y 9.0 Squamous
etal’® 7 postoperative
chemoradiatio
n
Radical
resection
20 Shatzkes 201 50 4a Nasal cavity followed l:)y 9.0 Squamous papillary
etal’® 7 postoperative
chemoradiatio
n
Radical
Nasal cavity — resection
Shatzkes 201 and followed by .
2 etal’® 7 3 4b ethmoidal postoperative 100 Squamoid
sinus  chemoradiatio
n
Sphenoidal Radical
Shatzkes 201 and resection
2 etall’> 7 59 4a ethmoidal followed by 120 .

sinuses postoperative




Cancers 2022, 14, 3285

18 of 35

chemoradiatio
n
Radical
resection
2 Shatzkes 201 7 4a Nasal cavity followed I?y 120 0 Undlffe'rentlated
etal’> 7 postoperative carcinoma
chemoradiatio
n
Radical
Nasal cavity — resection
24 Shatzkes 201 45 4b a“‘? followed l.)y 48.0 0 Adenocarcinoma
etal’® 7 ethmoidal postoperative
sinus chemoradiatio
n
Preoperative
.. chemoradiatio
Nasal cavity n followed by
Shatzkes 201 and .
25 etal’s 7 75 4b ethmoidal surgery ar.1d 12.0 UD Basaloid
sinus postoperative
radiation
therapy
2% Shatzkes 201 78 1 Nasal cavity Radlc?al 26.0 0 Plasmacyt.md/rhabdo
et al,15 7 resection id
Radical
Nasal cavity — resection
Shatzkes 201 and followed by
27 44 4b 18.0 0 Basaloid
etal’s 7 ethmoidal postoperative asatol
sinus radiation
therapy
Radical
Nasal cavity — resection
Shatzkes 201 and followed by Undifferentiated
28 32 4b 24.0 1
etal,’®> 7 ethmoidal postoperative carcinoma
sinus radiation
therapy
Frontal and Radical
ethmoidal resection
29 Shatzkes 201 64 b 51r.1uses'w1th followed l:)y 13.0 1 Undlffe.rentlated
etal,1® 7 invasion postoperative carcinoma

into the chemoradiatio
orbit n
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Radical
resection
30 Agaimy et 201 60 a 0 0 Ethr.n01dal followed I?y 10.0 UD Basaloid
al,’e 7 sinus postoperative
radiation
therapy
Nasal
cavity,
31 Agaalln:(’y et 221 4 a 0 0 eth;r;ocidal Chemc})]therap 10 5 Plasmacyti(c)ild/rhabdo
sphenoid
sinuses
., Preoperative
Nasal cavity .
Agaimy et 201 and chemoradiatio
3 fey 61 3 0 0 . nfollowed by 430 2 Basaloid
al 16 7 ethmoidal radical
sinus .
resection
Right Radical
anterior resection
13 Agaimy et 201 35 4a 0 0 ethmoxdal followed l?y 93.0 5 Basaloid SCC
al,16 7 and bilateral postoperative
frontal chemoradiatio
sinuses n
Radical
Ethmoidal resection
Agai 201 lef foll Pl id/rh
5 Agaimy et 20 5 4a 2 0 and left ollowed l:)y 102.0 2 asmacyt}md/r abdo
al,16 7 frontal ~ postoperative id
sinuses chemoradiatio
n
Agai 201 Radical
g5 Agaimyet20l 4a UK UK Nasalcavity odicd 6.0 2 Basaloid
al,16 7 resection
Radical
Right adica
ethmoidal resection
Agai 201  foll
g Agaimyet20l 3 0 0 sphenoidal, olowed by 100.0 2 Basaloid
al,16 7 and frontal postoperative
. chemoradiatio
sinuses
n
Radical
Agai 201 F 1 i
gy Agaimyet20l 4a UK Uk roma resection 140 2 Basaloid
al,16 7 sinus followed by

postoperative
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chemoradiatio
n
Radical
resection
Agaimy et 201 Ethmoidal followed by Plasmacytoid/rhabdo
38 al,’e 7 77 4a sinus  postoperative 17.0 id
chemoradiatio
n
Nasal Radical
cavity, resection
39 Agaimy et 201 54 a ethmoidal followed l.)y 15.0 Basaloid
al,’e 7 and postoperative
maxillary chemoradiatio
sinuses n
Radical
resection
Left
¢ followed by
Agaimy et 201 maxillary, ostoperative
40 gatmy 67 4a sphenoidal P p . 22.0 Basaloid
al,16 7 radiation
and frontal
sinuses therapy and
palliative
chemotherapy
Radical
resection
a Agaimy et 201 - 3 Maxillary  followed by 15.0 Basaloid, spindled,
al,16 7 sinus postoperative ’ adenoid
radiation
therapy
Radical
Nasal adlc.a
cavity resection
gp Asaimyet20l g fa ethmoidal _oHowed by 30.0 Basaloid
al,16 7 postoperative
and frontal .
sinuses radiation
therapy
Nasal Preoperative
cavity, radiation
Agaimy et 201 maxillary therapy Plasmacytoid/rhabdo
3 al,16 7 86 4b and followed by 20 id
ethmoid radical
sinuses with  resection
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intracranial
extension
Nasal Radical
cavity, resection
Agaimy et 201 sphenoidal followed by Plasmacytoid/rhabdo
44 89 . 6.0 .
al,’e 7 and postoperative id
ethmoid radiation
sinuses therapy
Left nasal
cavity and
. middle Radical .
45 Agaimy et 201 40 turbinate, chemoradiatio 24.0 Plasmacyt‘md/rhabdo
al,16 7 . id
ethmoidal n
and frontal
sinuses
All
. paranasal Biopsy .
A, t 201 PL toid/rhabd
g6 ETYE 0 38 sinuses with followed by 4.0 asmacytor rhabdo
al, 16 7 id
skull base chemotherapy
invasion
Ethmoidal
47 Agaimy et 201 70 and. Chemotherap 9.0 Basaloid
al,16 7 sphenoidal y
sinuses
Radical
Agai t 201
48 gaallliy ¢ 2 64 UK Nasal cavity chemoradiatio 18.0 Basaloid
’ n
Preoperative
chemoradiatio
X n, followed by
go Agaimyet201 Frontal =" dical 43.0 Basaloid
al,16 7 sinus K
resection and
postoperative
chemotherapy
Anterior (RIS
ethmoidal
Agai 201 foll
5o Asaimyet20l oo andright ollowed by 115.0 Basaloid
al,16 7 frontal postoperative
. chemoradiatio
sinuses

n
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Nasal cavity

51 Agamyet20l 5, 4a Uk Uk Radical 12.0 Basaloid
al,16 7 ethmoid resection
sinus
Nasal cavity
5 Agz;llriy et 2(;1 78 a 0 ethiﬁdal :::ilgi 26.0 Plasmacyti(c)ild/rhabdo
sinus
Radical
All resection
53 Agaalln:(’y et 221 76 a 0 1 paranasal fooi(;wedtl.)y 40 Plasmacyt.(c)ild/rhabdo
’ sinuses T oo OPOTatve '
chemoradiatio
n
Radical
resection
54 Agaimy et 201 2% 5 UK UK Ethr.n01dal followed l.)y 16.0 Basaloid with focal
al,’e 7 sinus  postoperative clear cell features
chemoradiatio
n
Radical
Nasal cavity — resection
55 Agaimy et 201 g7 a UK UK and all  followed l?y 1.0 Basaloid
al,16 7 paranasal postoperative
sinuses chemoradiatio
n
Radical
resection
Agai 201 Ethmoidal foll
56 Asamyet20l d4a 0 o  Ethmoidal followed by 23.0 Basaloid
al,16 7 sinus postoperative
chemoradiatio
n
Radical
resection
. Nasal cavity Plasmacytoid/rhabdo
A 201 foll
sy Asamyet20l o 4a 0 0 andleft ‘oflowedby 20 id with adenoid
al,16 7 . postoperative
frontal sinus . features
chemoradiatio
n
Frontal and Radical
Agai t 201
58 g(’;llriy ¢ ” 46 4a 0 0 ethmoidal resection 57.0 Basaloid

sinuses  followed by
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postoperative
radiation
therapy

Maxillary  Preoperative
sinus  chemoradiatio

59 Wasserma 201 34 4a invading n followed by 26.0 Rhabdoid WIt},l
netall?” 7 . . comedo necrosis
into the radical
orbital floor  resection
Sinonasal
mass with
intracranial Radical
60 Wasserma 201 56 b extension concurre.nt- 12.0 Rhabdoid
netal” 7 and chemoradiatio
cavernous n
sinus
invasion
Nasal cavity
Dogan et 201 and Radical
61 agl,19 7 54 4a ethmoidal resection 39.0 )
sinus
Preoperative
62 Dogan et 201 47 b Et}}moid chemoradiatio 70 )
al,1? 7 sinus  n followed by
surgery
Nasal cavity Induction
Dogan et 201 and chemotherapy
63 al,1® 7 54 4b ethmoidal followed by 230 )
sinus surgery
Radical
resection
64 Lacoet 201 76 ’ Nasal cavity followed b.y 710 Basaloid .and
al 2! 8 post-operative rhabdoid
radiation
therapy
Radical
resection
65 Lacoet 201 o 4a Nasal cavity followed b.y 730 Basaloid .and
al 2! 8 post-operative rhabdoid
chemoradiatio

n
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Radical
resection
66 acoet 201 5 b 0 0 Nasal cavity Howedby 1 0 1 140 Basaloid and
al,?! 8 post-operative rhabdoid
radiation
therapy
Radical
resection
g7 acoet 201 5 a0 0 Nasalcavity ohowedby 1 0 1 122.0 Basaloid and
al,?! 8 post-operative rhabdoid
radiation
therapy
Nasal
cavity,
ethmoidal
68 Alzri et 221 87 4 UK UK ma?(rillilary UK UK UK UK UK 9.0 Basaloid
sinuses with
intracranial
extension
Sphenoid
sinus with
All 201 i i
69 aalrg et g 51 4b 0 1 lfr‘l‘;zstl;’: UK UK UK UK UK 24.0 Basaloid
temporal
fossa
Nasal cavity
All 201
70 aalrg et g 62 4 UK UK ethf:(i dal UK UK UK UK UK 43.0 Rhabdoid
sinus
Nasal
cavity,
ethmoidal
Allard et 201
71 ;rzze g 2 4 UK UK and frontal UK UK UK UK UK 9.0 Basaloid
! sinuses with
orbital
extension
Nasal cavity
Allard et 201 d
72 aalrzze g 75 3 1 . thi?oi wl UK UK UK UK UK 30.0 Basaloid

sinus
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73 Allardet 201, 3 Frontal UK UK UK UK UK 36.0 Rhabdoid
al,22 8 sinus
Left lateral
rhinotomy
74 Kakkar et 201 58 1 Left r}asal excision 1 0 1 8.0 Basaloid
al,® 9 cavity followed by
chemoradiatio
n
Left nasal
Ca\{lty' Preoperative
maxillary
chemotherapy
and
. followed by
ethmoidal .
Kakkar et 201 i jtn  radical
75 oe<are 23 3 SIUSES WL | axillectomy 1 0 0 1 17.0 Basaloid
al,23 9 destruction
and
of bony .
walls and postoperative
radiation
floor of th
maxillary erapy
sinus
Nasal
cavity, right
maxillary
sinus
Kak 201 i
7 [akkaret 201 4b extending to 1\ catment 0 0 0 0 2.0 Basaloid
al, 23 9 the
infratempor
al fossa,
skull base,
and orbit
Radical
Ethmoidal resection with
sinus with maxillectomy,
invasion orbital
77 McHugh, 201 53 4b into the left exenteration 0 0 0 0 9.0 Basaloid
etal 9 . .
medial orbit and
and frontal infratemporal
cranial fossa fossa

dissection




Cancers 2022, 14, 3285

26 of 35

Paranasal Radical
sinuses with  resection

78 AGcoer‘r:i) 4 3 iinvasion followed I?y 13.0 Undiffe.rentiated
ot al s 9 into the  gammaknife carcinoma
! trigeminal  stereotactic
nerve radiosurgery
Induction
Rt posterior chemotherapy
ethmoidal TPF followed
79 Trieuet 201 53 b s?nus xtvith by radical 13.0 Basaloid
al 26 9 invasion concurrent
into the chemoradiatio
orbital apex n with proton
therapy
Large
sinonasal
Vaziri mass with Radical .
80 Fard et 201 75 4a bilateral chemoradiatio 7.0 Plasmacyt'md/rhabdo
9 . id
al,?” orbital and n
skull base
involvement
Large
Vaziri smonas.al Radical .
81 Fard et 201 61 4b mass with chemoradiatio 17.0 Plasmacyt}md/rhabdo
al 27 9 orbital and id
! brain
extension
Large
Vaziri sinonisal Surgery .
& Fard et 201 61 b mass with followed.b)f 11.0 Plasmacyt'md/rhabdo
9 . chemoradiatio id
al,?” brain
invasion n
Ethmoidal
and frontal
. sinuses with
83 Lev1;[ Zn et 202 36 4b invasion No treatment 0.3 -
ay 0 into the
right orbit
and dura
84 Shanti et 202 63 b Left Induction 8.0 Rhabdoid

al, 2 0

maxillary chemotherapy
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sinus with with docetaxel
invasion of and cisplatin
theleft  followed by

orbital floor, radical
inferior concurrent
rectus and chemoradiatio
infraorbital n
nerve
Paranasal Radical
sinuses with  resection
g5 Chitguppi202 ) 0 o up yp nvasion followedby 1 0 1 UD UD UD UD 1 14 2 -
etal® 0 into the  postoperative
orbital chemoradiatio
cavity n
Paranasal Radical
sinuses with  resection
go Chitsuppi202 ., 0 w up yp nvasion followedby =, 1 0 1 UbD UD UD UD 1 21 2 -
etal,® 0 into the  postoperative
orbital chemoradiatio
cavity n
Induction
Paranasal
. ... chemotherapy
sinuses with
Chitguppi 202 invasion oLowed by
87 suPp UD 1 4 UD UD radical 1 0 0 1 UD UD UD UD 1 569 0 -
etal3 0 into the
. concurrent
orbital .
. chemoradiatio
cavity
n
Induction
Paranasal
. ... chemotherapy
sinuses with
Chitguppi 202 invasion olowed by
88 supPp UD 1 4% UD UD radical 1 0 0 1 UD UD UD UD 1 814 0 -
etal3 0 into the
. concurrent
orbital .
. chemoradiatio
cavity
n
Induction
Paranasal
. ... chemotherapy
sinuses with
Chitguppi 202 invasion followed by
89 8PP UD 0 4 UD UD radical 1 0 0 1 UD UD UD UD 0 9.7 2 -
etal,3 0 into the
. concurrent
orbital o
. chemoradiatio
cavity

n
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Induction
Paranasal
. .. chemotherapy
sinuses with
Chit C 202 invasion followed by
90 suPp UuD 4 UD UD radical 1 0 0 1 UD UD UD UD 25.1 0 .
etal® 0 into the
. concurrent
orbital L.
R chemoradiatio
cavity
n
gp |Liberaet 202, 4b 0 o Mallary UK UK UK UK UK UK UK UK UK 4.0 UD -
al 3 1 sinus
gy [Liberaet 202 4b 0 o  Ethmoidal UK UK UK UK UK UK UK UK UK 11.0 UD -
al 3 1 sinus
g3 Liberaet 202, 4b 0 o Mallary UK UK UK UK UK UK UK UK UK 14.0 UD -
al 3 1 sinus
gy [iberact 202 ., w o o  Trontal UK UK UK UK UK UK UK UK UK 190  UD -
al 3 1 sinus
g5 Liberaet 202, 4 0 o  Madlary UK UK UK UK UK UK UK UK UK 260  UD -
al 3 1 sinus
gp beraet 202, b 0 o  Frontal UK UK UK UK UK UK UK UK UK 410  UD ;
al 3 1 sinus
gy [iberaet 202, 2 0 o  Fthmoidal UK UK UK UK UK UK UK UK UK 420 UD -
al 3 1 sinus
gg ~iberaet 202 4b 0 o  Fthmoidal UK UK UK UK UK UK UK UK UK 91.0 UD -
al 3 1 sinus
g ~beraet 202, 4 0 o Ffhmoidal UK UK UK UK UK UK UK UK UK 14990  UD -
al 3 1 sinus
Right nasal
cavity
invading Radical
into resection
100 Lietal” 292 55 4a 0 o  madllary followedby 1 0 1 0 0 0 0 6.0 0 Yolksac
1 and postoperative differentiation
sphenoidal ~ radiation
sinuses and  therapy
right orbital
wall
A 00 Frontal and Radltc.al
101 Yyanaw 61 2 0 0  ethmoidal ool 0 1 0 1 1 1 0 0 24.0 2 Small cells
et al,® 1 followed by

sinuses .
postoperative
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chemoradiatio
n
Anterior
cranio-facial
Nasal resection of
o right sided Pseudoalveolar
cavity, right
Ayvyanar, 202 ethmoidal nasal mass pattern,
102 YYanaw 35 1 b 0 o © "% and right 0 1 0 1 11 0 0 0 50 1 pseudoglandular
et al,® 1 sinus with R
. . orbital pattern, empty
intracranial R
extension exenteration vacuoles
followed by
chemoradiatio
n
Left nasal
cavity Wlth Radical
extension .
. resection
Ayyanar, 202 into followed b
103 “Yyenaw 35 1 3 0 0  sphenoidal Y 1 0 1 0 0 0 0 0 200 0 Basaloid
etal® 1 postoperative
and ..
. chemoradiatio
posterior n
ethmoid
sinuses
Preoperative
chemotherapy
Left followed by
maxillary  surgery with
104 Haziret 202 55 0 4a 0 . smu's orbltal. 1 1 1 1 1 1 0 1 1 120 ) Basaloid Efmd
al 40 1 invading  exenteration squamoid
into the left and
orbit  postoperative
chemoradiatio
n
Left nasal
cavity with  Left lateral
invasion rhinotomy, left
202 into the partial Oncocytoid and
105 Suetal# 54 1 4b 0 0 ethmoidal, maxillectomy, 0 0 0 0 0 0 0 0 1 11.0 0 y .
1 . rhabdoid
maxillary and
sinuses and pansinusecto
orbital my
cavity and
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right medial
orbital wall
Left Endoscopic
ethmoidal  resection
106 B2 4 4a and  followed by 1 320
a sphenoid postoperative
sinuses  radiotherapy
Endoscopic
Right surgery
107 Wzigz et 222 54 4a ethmoidal followed by 1 7.0
g sinus postoperative
radiotherapy
Induction
. chemotherapy
108 ‘Wanget 202 5 4a eﬁiﬁt;r;;l followed by 1 9.0
al,#2 2 . radical
sinuses -
chemoradiatio
n
Preoperative
chemotherapy
Bilateral  followed by
109 Wzigz et 222 38 4b ethmoidal resection and 1 31.0
g sinuses  postoperative
chemoradiatio
n
Radical
resection
Left followed by
110 Wz?i et 2(2)2 64 4a maxillary postoperative 11 14.0
’ sinus  chemoradiatio
n and
chemotherapy
Right Radical
111 Wz?i et 2(2)2 59 4a ethmoidal  endoscopic 0 18.0
’ sinus resection
Left
ethmoidal Radical
112 Wz?i et 2(2)2 38 3 and endoscopic 0 28.0
! maxillary resection

sinuses
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Right
maxillary, Radical
13 Wang et 202 78 a 0 0 ethmoidal endoscopic 56.0
al,# 2 and surgery and
sphenoid open surgery
sinuses
Radical
Rght o,
114 szi et 222 43 a0 0 fr;?lt;lo?gd followed by 3.0
sinuses postopera.t 1v.e
chemoradiatio
n
Radical
Right endosc?plc
Wang et 202 . resection
115 al,i , 65 2 0 0 ethmoidal ) by 18.0
sinus .
postoperative
chemotherapy
Radical
endoscopic
resection
Bilateral ~ followed by
116 Wz?iﬂ 2(2)2 53 3 uD UD  ethmoidal postoperative 27.0
’ sinuses  radiotherapy,
open surgery
and
chemotherapy
Preoperative
chemotherapy
Right followed by
Wang et 202 frontal and open surger
17 al,‘*g2 2 = 4a 0 0 ethmoidal k andg ! 3.0
sinus  postoperative
chemoradiatio
n
Bilateral =~ Preoperative
Wang et 202 ethmoidal chemothera
118 al,‘*g2 2 >3 4 0 O and frontal followed bl;y 300
sinuses resection
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Bilateral
ethmoidal
and
sphenoid .
Wi t 202 Palliat
119 Wanget 202, 0 a2 1 sinuses, afiative 21.0 -
al,# 2 . chemotherapy
right frontal
and
maxillary
sinuses
Radiation
Left
120 Wanget 202 1 4a 0 0 ethmoidal . °TAPY 16.0 -
al, %2 2 K followed by
sinus
surgery
Nasal cavity Preoperative
with  chemotherapy
invasion TPF x 3 cycles
into the  followed by
HKU maxillary  craniofacial
cohort 202 sinus, resection and Undifferentiated
121 45 0 4b 0 0 8.9
(current 2 ethmoid orbital ' carcinoma
study) sinus, exenteration
orbital floor and
and postoperative
intracranial chemoradiatio
cavity n
., Preoperative
Nasal cavity
. chemotherapy
with
invasion PF x 3 cycles
HKU into the followed by
122 cohort 202 51 0 b 0 0 maxillar craniofacial 107 Undifferentiated
(current 2 sinus y resection and ’ carcinoma
study) ethmoid postoperaAtlv.e
. chemoradiatio
sinus and .
. n with
orbital floor .
carboplatin
Nasal cavity Craniofacial
HKU with resection High-grade non
123 cohort 202 58 1 4a 0 1.nvas1on followedAb}f 56.4 intestinal
(current 2 into the chemoradiatio adenocarcinoma
study) maxillary n with proton

sinus and therapy
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ethmoidal
sinus

Nasal cavity
with Induction TPF

invasion x 3 cycles
HKU i i 3 cycl
124 cohort 202 1nt9 the  followed by Basaloid
(current 2 maxillary  concurrent
study) sinus and chemoradiatio
right medial n
orbital floor
Preoperative
chemotherapy
with TPX x 3
HKU Nasal cavity cycles
cohort 202 invading followed
125 into endoscopic Basaloid
(current 2 . .
study) maxillary maxillectomy
sinus and
postoperative
chemoradiatio
n
Nasal cavity
with
invasion
into Radical
HKU maxillary resection
h 202 i foll
16 < ort 20 sinus, ollowed l:)y Squamous
(current 2 ethmoid postoperative
study) sinus and proton
bilateral therapy
anterior
frontal
fossae
I cavit
Nasa ,CaVI Y Preoperative
with chemothera
HKU invasion TPF x 3 IPY
cohort 202 into the cycles Undifferentiated
127 . followed by .
(current 2 maxillary . carcinoma
study) sinus, radical
y ethmoi’ d chemoradiatio
n

sinus,
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orbital floor
and

intracranial
cavity

Preoperative

Nasal cavity chemotherapy
with TPF x 3 cycles
HKU invasion  followed by
» cohort 202 53 0 b 0 0 into. the raf:lical.
(current 2 maxillary  craniofacial
study) sinus and resection and
ethmoidal postoperative
sinus  chemoradiatio

n
*References are in the same order as those cited in the manuscript.

24.7

Undifferentiated
carcinoma
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PF cisplatin and 5-fluorouracil, TPF docetaxel, cisplatin, and 5-fluorouracil, TPX docetaxel, cisplatin, and capecita-
bine, UD undetermined, UK UnknownReferences
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