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Abstract

Sinonasal cancers account for less than 1% of all
malignancies and comprise 3% of all head and neck
malignancies, The most common malignant neo-
plasm in the sinuses and nose is squamous cell
carcinoma, which accounts for 70% of these neo-
plasms, Most of these arise in the maxillary antrum,
and only 10% to 30% occur in the nasal cavity or
ethmoid sinus,

It is well known the surgery is primary treatment
for sinonasal malignancies, Adjunctive irradiation
and/or chemoradiatioin has resulted in improved
locoregional control and increased survival rates,
The goal of surgical resection is to remove the can-
cer en bloc, with clear margin devoid of neoplastic
cells, For maxillary sinus neoplasms, maxillectomy
is a standard surgical procedure, Neoplasms invol-

ving the ethmoid, frontal, or sphenoid sinuses may
require a craniofacial approach because of fre-
quent invasion into the skull base,

The proximity of the nasal cavity and paranasal
sinuses to the adjacent structures including the
orbit, dura, brain, cranial nerves, and carotid arteries
mandates careful radiologic and neurologic evalua-
tions throughout the course of the disease, Surgical
advances now permit complex tumor removal and
reconstruction surrounding these structures resul-
ting in functional and cosmetic improvements when
compared to earlier techniques,
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2]
wolnl Asla st A FFOT UhHL 70% o]
spol ATz AN WS GEo R BPHTATLE
(squamous cell carcinoma)o| 45~60%= 7} &3t th
S0 2 e 719 4 (salivary gland cancer)o] 4~15%,
742173 oMl 32 (esthesioneuroblastoma) ] 3~16%% 2}
At AR 199435 20073704 £ ol gty
2 AL BRI PTG AR F 948 @
Age) HelzAa 208 FHeE BT 1 %
01.7%7} HP M ZLF o] Stk (Table 1),

H5HE g Ave T4 dEFE =AW
a4, AR AUAE, FE AesHHd 5499
o]2 Asto] A& AE AAs|of sht, e F4FY
2 wmsiA A% YA dolt Al EdkA @]
Aol 32 5ol 492 AR AR AohE B3}
Al A =4 $¢o F48 A5 $ET ¢HY9s 2

Z0k8 A3 AA (en block resection)sh= ££2 QH o]

)

[«
—~

§

G BEA QAL oD AAT AUA,
73 ¥ (perineural) ot} <t w3 o] W ok}
(orbit)e] W, =712 (pterygopalatine fossa)Lt H]

Table 1. Pathologic distribution of sinonasal cancer in
HUMC

Pathology Case (%)
Epithelial malignancy
Squamous cell carcinoma 58 (61.7)
Melanoma 12 (12.8)
Adenoid cystic carcinoma 9 (9.6)
Adenocarcinoma 3 (3.2
Undifferentiated carcinoma 2 (21)
Non-epithelial carcinoma
Sarcoma 7 ( 8.5)
Esthesioneuroblastoma 1(12)
Others 2 (21)
Total 94

Abbreviation : HUMC, Hallym university medical center
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& (partial maxillectomy)3} 2Fe}AA A& (tota

cotmy)o| ™, Foll& v F AdFSAME v 2
Holl 2 o|FES HAisetal 7], vEH SHE 1Y
3 HAAL5EE YAA £50] Al=HH(Table 2).

D v F o4 FF WA B &

UWAZTEEZH $%Ss 4F ot AL Hagy ¢
(minimally invasive) HY =2 B - THT A 299
AAZE AL onjstH o] & $JeiA e 7o 2454
At A3kt ojibo] H Qs AR A-L 7 (soft tissue
shaver), %= H]WA7]427] (intranasal bipolar elec-
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Table 2. Classification of surgical management in sinonasal cancer

Endonasal approach

Facial Osteostomy

Endonasal approach
Transoral or transpalatal approach
Midfacial degloving approach
Lateral rhinotomy approach with or without
Lip splitting incision
Subciliary or supraciliary incision
Lynch extension
Nasal rotation (swing)
Transoral or transpalatal approach

Endoscopic resection
Maxillectomy approach
Partial : medial, inferior, superior
Total
Radical
Combined mandibulotomy and maxillectomy
Craniofacial resection
Lefort | osteotomy approach
Facial translocation approach
Maxillary swing approach
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o o] AAe wg3 v 84 ZUe BT nefalo A
T A E T

(lateral rhinotomy)o] $l.o.vf HAY o whel F-A,
oHAsHY:, St FAHEEAE & BT 5 9ot

(Fig. 1).

(1) ¥-5 AebA A4 (Partial maxillectomy)

F&E AobAz| &l WS Aot A& (medial maxillec-
tomy), A5-T% AebAA|4 (suprastructure maxillecto-
my), SHETZ et AA & (infrastructure maxillectomy)
o] th(Fig. 2).

WS et dAEe v SelA B Y ETL B
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Agk A E 713
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Lateral rhinotomy with or without
Lip split (Weber-Fergusson incision)
Subciliary incision

Supraciliary incision

Lateral canthotomy

Lynch extension

Nasal rotation for bilateral access
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Za bobAE FPsay,
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(2) A AAA| < (Total maxillecotmy)

Fotehel AFPAY FeHos HIHL st
/NS £33 Weber-Fergusson A7/l2 =53},

3 A
= Ao wet oldetol A HlEH AotEe] AFETIE
712 4¢ ote}ade 3| 1 FE(oscillating saw) &2 A
& (osteotome) S o]4-3to] W]} F (nasomaxillary
osteotomy)& AlAStel, HRES AE T HEF(y-
gomatic buttress)E ¢t} E R Gigli saw g o] Arkst
9. ez Al Addn iAoz fold A
E(curved osteotome)& ©0]-§-slo] AFotze] FTH oA 2
S0 FEste] 4R AE3rt(Fig. 3). AAHE = A
=, 75‘—?7]1, oko} e, )= 7] (pterygoid hamulus)2t
spope] Fajolc,

(3) &A1& Aot A A4 (Radical maxillectomy)

et AAIE A Al AdER(pterygoid plate)d o}
A5 kel FAHA =9 2 Qo R 58 AAE SO £
B 4 247 HokAEE HH e,

otolf] 8- 2 (orbit exenteration)2 Al33}7] Yafjr=
el YA 2ol A, ool TR A
Aol B AUHYL A5 SBVE FHelol 27
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Fig. 2. Intraoperative photograph of the partial maxillectomy. (a) Infrastructure maxillectomy
(b) Medial maxillectomy, (c) Suprastructure maxillectomy.



tek(infratemporal) 741 ¥t2] & A3}, AlE2] 4
S0 A4 9 BhARE AU A FAGALAE
(craniofacial resection, CFR) FA] ] Al3)3ic},

EdolA g (Primary) W] FHF HIFFOR 5
A ARE We74% WA 7E FHE MR 67 5
% (50/74)¢] At At AAE o)t Fas Wt
}(Table 3).

H5H[E obA Fol qtehorbit), & (pterygoid
plate), &F3}}(infratemporal fossa), H] 217} (nasopha-
rynx), 70 A (skull base) 2 F7hul (intracranial) 22 3
o] BAEE A4 Ul AAAZ0] olelg B ohiz)
o 37} EFslrt(Fig. 4).

Table 3. Type of maxillectomy for primary sinonasal cancer
in HUMC

Type of maxillectomy Cases (%)

Partial maxillectomy 24 (32.4)
Total maxillectomy 13 (17.6)
Radical maxillectomy 22 (29.7)
Craniofacial resection 15 (20.3)
Partial maxillectomy 5
Total maxillectomy 1
Radical maxillectomy 9
Total 74
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o 2o AHAl AW EH, st 2 i é,\—(infraor-
bital neurovascular bundle) = AFEAIA 2
S B9 A, AR etgfstdolu v FFAT %Lol o] u]

A9 A2 5L B Aol

Abshel Aol UEE F 9ol £ CTolA A 2
¥ 0] 0152 v]e] 1k MRIE Qo Eehe] 445 of
22 BHE Aol Fosh} TIA Aoh oS B
Sahe Aol Fasht TIA B olRE S A

A3 13 & gt} A E o R-5 AA st ojof gt (Fig. 5).
1970t oll= v F b TFo] tAE A-E 7
= A5 o2 A7Ztst ot Sissonel 3
H Aol robe] HEo] A2 MH AE
2 Jgo] gtk Aol LHAUA,” 1980 REl =
9 (periorbita) o] "L?Jriﬁ‘— —‘?".—3— Aste F8 T
Eolgt JAHUT. Carrau &

g ]

o]
s HAAEEo e A RS ‘?%% 1709 9] &A= o
oz ot HEY I e S e 1Y A8
AE el B4 (meta-analysis)sho] @E3}F T}, o]
o S AEEH T4 ALE

TolAE totE HES

Fig. 3. The osteotomies required for a total maxillectomy and
Intraoperative photograph of the total maxillectomy defect.

Fig. 4. Axial and coronal CT scans demonstrate poor prognostic factors in sinonasal cancer.
(a) Intracranial extension (dura, brain), (b) Orbital invasion, (c) Extension to pterygoid plates,
infratemporal fossa, nasopharyngeal extension.
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ZY7Z} 41%9} 20% = QA& &
%00l vl aLste] FASA S vl g 5 Ak T Ee}
gow oo} gz JEELS
& AR BelA 54 AT
1:]-_11
x1;<]_l: u]-}\]. 31 ZCcTY = MRI) 5001:01 o]-gq_oﬂ :LxJ
stAY rekE AW IHHIE oM FYor 4 A
55 W2 339(33/74, 44.6%) 0|4 tepEEhel Mol gl
szt W7 A Y g-ole e kekE-E AA)
stal T AAAAAE M AdS Flsto] g5 HESIAH.
°}9}i‘“‘°l e w3 qhohiR o] AFHA & o 5
FaAolER 5 FHAEES valste] 47 51.74%/
70.54% (p=0.0082)¢} 40.47%/72.61% (p) 0.05) 2 FAaA|
olgdle felH Aol S B, I F 339 et Aol
a2d A4S sy we bt BET(24%) 7 ket
AET (0% o2 o] Hlalgh Aol A qhehent 39
stof ohot HESS PP T3 et EES AlFeS
T Ta ARELS 747 22202 73t Aol ¢
o B3 T4 AERH Y] A Aes HEE kel
7T%s& #AS & AH(Table 4).

mE
m{m

S dojA] etelA ¥ (orbital fat), 29t (extraocular mu-
scle), et} A (orbital apex), ¢H (eyelid)g HHe+ 74

§ Soltt,
ke AZY B4 & F EL & 3 Aol Yste] vle)
Agsol 5ol frela@e o4 U AREO & F

HYEL o83ko] A 4

@ =709 (pterygopalatine fossa) 21
HIFHE opAdF el ot dE77he AW EE 10~
20%= JETIHekS AT TaAEe ThsAel o
T3] =rf, AAdFYo] FHo 2 AEH(pterygoid plate),
=7l (pterygopalatine fossa), &5} (infratemp-
oral fossa)2 FFPsHH Aots AAA N 2= SFES
AA QLS T 43 AR F < Qlo], derH o A
FH 255 A AAste 2AA FPEAE (radical ma-
xillectomy)o] FH @}, Aotgo] o] AW EQS u)
£ oEng 79 2552y dold F JERe 19
Sl A i $I28 Agofl Aol 40
T upgzol|A otzo g AFsin 9kt )< (lateral
canthotomy) Z Zro] A5t =5 vt s TAHE

.|_4

Sl AR g wigog hohdEEe AT gokE 7] HAIE (coronoidectomy) g F7HEHE TS Hold
Fig. 5. Coronal CT scan and axial MRI view accurately demonstrate the extent of orbit invasion
from left-sided maxillary sinus tumor.
Table 4. Comparison of local recurrence after surgery in suspicious orbital invasion on CT and MRI images
Results of frozen biopsy N=33 Option of treatment Recurrence

Closer to periosteum without definite involvement
Periosteum involvement

15 (45.5%)
9 (27.3%)

2/15 (13.3%)

Orbital preservation (24 patients) 29 (22.2%)
. 0

Orbital fat or muscle involvement

9 (27.3%)

Orbital exenteration (9 patients) 219 (22.2%)
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Fig. 6. Intraoperative photograph of the radical maxillectomy with pterygoid extension
(a) Lateral extension of lateral canthotomy incision. (b) Ligation of the internal maxillary
artery. (c) Posterior osteotomy behind the pterygoid plate.

F A Aebg i (internal ma-
Hae A 2452873
tH(Fig. 0). 53], #4=7]8A< (coronoidectomy)& F

713t Aotz AR Ao & L0351 4 T trismus

AL 735 27% (20/74)9] EApelA =T 7Heke A
Hol A2 o m A=l 9t 2Ho] AW 5419 3
Ask 5 FaAol g3 S THAEES v A} 7}
2z 57.78%/71.47% (p=0.0279), 43.33%/59.90% (p=
0.0210)2 oA of g3t FHAYEE TFo] o3t Aol &
Holo

® 744 24
FHA Y L FAHA E¥ o7 o] A FlFoly HH,
AbEgtolu Qteb b A -2 oln] FAE A=, ASH HA
7e) 2, 38412 FolA DG, ¥, 3% Sl )
A A4 MEE o 104 E0)T AotEurks A2E,
55, 4950l $%] 42 Aol W 0}
FNerH A A4 (craniofacial resection) F71¢ ¢+H
o] BAR-, & FAAE g Wil tiste] F5H A2
M (transcranial approach)9} et A2 (transfacial ap-
proach) & Aol Al gezH Fo¥el AL 715l
A s suelnt. el A4 gt e &
£32WH 5% $717 A E P (Table 5, Fig. 7)
Ketcham 59| 93] 1963 AL HuEYH Frjet
WA e T o|3&T APFES 74%9t TR v =9k
o CTE9T} MRI FoJ0 2 Funels 55 shop
A3, T/ | (pericranial flap)o] 19813 A
02 2NE F2 FMEEAE AHA| Y o3& ALY

r..%n

)

ﬂiom?ﬂ—.ﬁ

Table 5. Various transcranial approach

Transcranial approaches

Standard subfrontal approach
Extended subfrontal approach
Sub-basal approach

With lower bifontal craniotomy

With minicraniotomy

With supraorbital osteotomy
Frontotemporal craniotomy

Fig. 7. Standard subfrontal approach.

747t 3308} AN =R ol
MAHAAE Al Alolle F7HA A
& =%, A o A, HYe 7
5 2 FAY A Bde & & .
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I A, 94 10] Z—‘s%“—x—;“%‘gl i

o] &A= o]
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T:_'
T
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2 5 s g

FNA Q) AAL &Y (brain herniation) ¥ &4
5 %, 29 7] sl B9 Hsl(dural seal)7F AL
3ok 3}, APd(dead space)S Ylofar HAH 24
S8, =3 AxF o A dojFo] 7154, HE
o2 WESH] Xﬂﬂﬁ}*‘: ol °“3‘r. BT 5 e
o g, 2
S8 S0z AT 5 9ok

334749 S5 o2 AgE trld ATl ¢
sl 54 overall survival, disease-specific survival, re-
currence-free survival rate= 2tz 48 3%, 53.3%, 45.8%
Qov], ChZEAS o) £ Mol A (staws of
surgical margin), 2283 27 (histologic finding), F
29 AMAE (extent of intracranial involvement)
7} AT oS 7H 584 (independent) o $21
Z4e)L W skt

AZbE 1979 Sxtell FRMAEAES AP st
I F 42 AdgtoleH, 4o FAHA A Wl
whe} ohF Al Ao R A 3} I BFollA] FAh
=9 9ug o] gaste] FAA ADE APt v F
8o SAtolN w3 Add Olﬂgol HHAY 3} 9L (Table
0), LFF AF/NA Y o] BFE o] FrHPEAA
&g AR 159 (15/74, 20.27%) ] $pe} —r7H7<1 3
wlo] BaelA) gk 59l 5 ZaAo g FHAE
< vlagk A3 77t 48.89%/73.07% (p) 0.05)9} 45. 63%/
59.78% (py0.05)2 A7 A7}2] 20| & Ko} FAsHA o
2 oA ot

:10

T

d

3) ¥5HlE A FUl ARl
H 743 FHlE FES ARl wet f=A Holzt
1:}31:} HI A7 9 B|7de] Aupell dhAeHA b, o] 3HE,
29] level I Ff]i@e 3 A ABFE A ]E]X]

‘317&9] gl Sl BAR A w1l 1% Ff]
THFS 53 TAFHZA(retropharyngeal node)S 73
§rato] A 4% YA dol dodrh AL 2
AR LR

A Ao7} AT vIeE oF 1200 A=

W T8 e A99 B9 ARAols B
o] olAm vl YA o7t girka upelel vg

4 A P A9 %% WA Aste 3
oA 9 dols ud 7

2y Aol Tk xH‘f—‘J g0z A5 A9
E felolt, A YL BE AL S5 0E 9

T oo o XNy
fuj
o

LR oA ol Frbdr},

4) B E 4 F% AAs F AA

ohobd A& AL At 719, oot A, dstet
& s YA 7%, A Y AAAU™E T st
of TF FH AA F LA AES At wAdH
TaE wEetl W T2 Has XA S
23| Adsfof gt o] 2 4 H’H"E QrHv e A&

otz 7N AR A, AN ZRA Y £ T2

-JHO]E gt
oo A2, &l 2 kel FoH WTAol
Botal @874 Aozt Aa Aol S8 =
H A& A7 o)A 2H ol

ojdele I A& &4 ARt EHE(obtu-
rator prosthesis)& ¥+ o] FHAH A FEFHE
A BFS ] v ALE 27 AT 5 glowH,
I HAME et dEA FF Aze T oA
ofobm o] ALe AxtA el A (primary reconstruction)
= Y5t g ol A RAE AleS Adsias 74
o] AAARE, AlZko] Aol whe} QbAT 9] FEF &9
A9z 9 FAuG 5o FHTol ol Bt H2

Sol AT A @ 34 Ho A e

1.2:\2

_1

& o8 A AdS A= 0131 @?01]*1 ")Ff{ 75

Table 6. Complication after craniofacial resection in HUMC

Complication Cases

Epidural abscess with osteomylitis
Meningitis

CSF leakage

Wound Infection

Hematoma

Trismus

J N S I G

Total 8/19 (42%)




Table 7. Methods of orbital wall reconstruction
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Skin graft

Synthetic materials
Free bone graft
Local or Regional flap

Silastic, Teflon. Proplast, Dacron, Titanium mesh, etc.
Calvarium, lliac bone, Rib, etc.
Cheek, Forehead, Deltopectoral flap

Temporoparietal fascia, Temporalis muscle

Free flap

Myocutaneous flap : Rectus abdominis, LD, etc.

Osteo(-myo)cutaneous flap : scapula, iliac, fibula

:IL7H @f;\—t'-rlcﬂ] RIAES Y= Ay e d%de &
Aol A wAIs Holstel vle) AZAT 24 A4
A (surgical obturator)& 2r-g-ghct, AR o4
A7 A% 75wt g4 63T 5 des 9 F94
A2 (interim obturator)E AMESCHE AR 571 Byl
FH F50] ol= A& FUE £ T 4~6FA e HF B
A& (definite prosthesis)2 THs0] AF4-3}7] )
Gope AAD Aol solarE H5ar
(temporoparietal fascia) 22 Aot djE 24
43 (free fascia lata graft), frEl2dsd, E9% 502

Qbolst e wAgste] Qhpeel WAS eHThTable
7).

bk AERE AT AHE Yozt ST
@8 7o] 71 Bl 5o 4ATARE ol g3
BA2eh} Julavige feldien AQ, A
2, 4F, W83 59 FoReE L A S50 3
49 AzH9 450 glof Ale] Fbsstct. AAEA
Ago] 2 A%ole ByvRez AAT 5 o 8y
2 el Wit A%, B2 S8 53, axEs A
32 58 e 5 o

Dulguerov 5-& F34 A5 F3dto] vl Fu|F oAF
Fe] A5 53 AEE 3%k T2 AlolE(local
control rate)o] 57%o]H, thiHof B9 E3lo] Foko] %
AW H 24, &4 (pterygomaxillary fossa)2] 3
W, $%0] Wolslt TAR(A) Wilo] 2D oo}

Table 8. Failure pattern of primary sinonasal cancer in our
institute

Status Number (%)
Distant metastasis (DM) 774 ( 9.4)
Local recurrence (LR) 11/74 ( 14.9)
Regional recurrence (RR) 1/74 ( 1.35)
LR+RR 1/74 ( 1.35)
LR-+DM 4/74 ( 5.4)
Total 24/74 (32.43)

#HA 5L Bkt E=3, 7oA 1960Lﬂ‘111—rE1
19904 th7kA] HER 15009 =EES RAsko] H2
(overall survival)o] 1960dth 2] 28+13%¢9A 1990kiEH
ol S1= 14062 HAES AT, E e 03
o sh=w ok Ay 2 A A% A 7
ATl B 9loiet”

AA7L ARAR QA W ohFe R Ame
& 7499 AR F FaAde BAT 495 947
ol % A% %z@ Hol7} EAlo] AR 599 BAE E

3Fate] & 16O & 21.6%0]2 1L, 53 AEEL 56 I%E
Vet on 539 21 A Z & (disease free survival rate)
57.96% AcH(Table 8).
a4 B

H|FH]E o S B R o] s RehA g Qlo] wig-
Esto] Qteht F7HA, W7 ol Aot 9l& B ol
gt Ho] Y= A BARE 497t Bol AsAE
2 T4 AR wt gt s R FE T
71E A&kt vFuEE YA v BAS 72
ESo e s 5sta] 223 A A%, navigation system
T 22 e 77 BHew AAde AAVt b
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AR WA AL Pse s, ol dnT $5a
FPsa AgholA w2 7P - 187 AIAE o
S % 910 SI9ch. AR 718 4 AP 543}
A AR W ARd Aol BewA e o
W4 9 ¥ (multidisciplinary treatment)o] A&&S 4
N2 % S,
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