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Roentgenological Studies on Maxillary Squamous Cell Carcinoma with
Special Reference to Selective External Carotid Angiography

Hitoshi Shibuya
From the Department of Radiology, School of Medicine, Tokyo Medical and Dental University

Research Code No.: 504
Key Words:  Maxillary carcinoma, External carotid angiography

During a period of 27 years, 1951-1977, a total of 631 cases of malignant tumors involving maxilla
were seen in the Department of Radiology, Tokyo Medical and Dental University. These tumors were
classified into two groups; a group of antral tumors (maxillary sinus tumors) and another of extra-antral
tumors (gum and palatal tumors).

The present study deals with roentgenographic analysis on a total of 361 cases of squamous cell
carcinoma involving maxilla with a special emphasis on the angiographic analysis.

External carteid angiography was successfully performed in 67 cases. The results of the angiographic
analysis are as follows:

1) The external carotid angiography played an important role in determination of the extension
of maxillary tumors of increased vascularity. In addition, it was a valuable aid in differentiating
malignancies from benign antal pathologies.

2) Four main branches of maxillary artery (Descending palatine, Sphenopalatine, Posterior
superior alveolar and Infraorbital arteries), Transvers facial and Ascending palatine arteries compose
the feeding arteries to the antral carcinoma. On the other hand, extra-antral carcinoma is mainly fed
by Descending palatine and Posterior superior alveolar arteries.

3) Approximately a quarter of antral carcinomas and a half of extra-antral carcinomas were
avascular or hypovascular in nature, angiographically, In these carcinomas, the angiographic examin-
ation often offered poor information on the determination of tumor extension.

4) In evaluation of the extension of tumor into orbit and ethmoid cells, the angiographic in-
formations on the branches of the internal carotid artery were necessary, in addition to the inform-

ations of external carotid artery.
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Tahle 1 Histological classification in a series of
631 cases of maxillary tumors* (1951—1977)

. No. of Cases | 5 .. Extra-
Tum‘wors Antral | Total
Histology ~_ Tumors
Squamous cell 351 121 472
carcinoma (B4%) | (57%) | (15%)
Malignant ]
lymphoma 7 19 26
Fibrosarcoma 15 10 26
Adenoid cystic y
carcinoma 8 14 22
Adenocarcinoma 2 14 16
Malignant s
melanoma 0 16 16
Other carcinoma 25 10 18
Other sarcoma 11 i 35
Total 420 211 631

# Tumors involving maxillary sinus (Antral
Tumors), palate & gum of the upper jaw
(Extra-Antral Turnors) are included.

Table 2 Signs and Symptoms on admission to
Radiological Department (Antral carcinoma:
272 cases; Extra-Antral Caninoma: 89 cases)

T No. of Cases | , .1 Extr‘:a-
= C Antral
— - C
S ‘a
Swelling 202 19
Cheek
e Pain & Paresthesia 129 9.
| Obstruction 120 4
(]
Nose | Bleeding & Discharge a8 4
I Others 3 0
‘ Toothache 56 20
: Turaor andfor Swelling 176 89
| Oral  |——
| Trismus 54 11
i Others 13 i
| Exophthalmus 23 0
\| Eye | Double vision 12 0
}| Others 27 1
| Headache 27 3
| Head
% Ohers 0 0

RPFENTELS (&8 2=1 :0.73), £EBI TiX
BEAEENLP LR (b 1=1 :1.12).

JA LR REAT2H D 5 b S FRRZ B O IR
FiREBRH TS TH Y HF TR FEAIT AR
2728, JERAPEHESIBI DEF3614ITH b, £ OF:M
% Table 2 DZ & ThHolo.

B X g oW IR (BA0) & Waters
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IR Ee6 B D FT274B 0 [V LR EER A 47
Uiz, SHEEIREER © BT R wou T Ik
B, IR 13615861 o K thE G 9 BloBE
WG (7S X ORRBBIZHESD % hnz 76760
JFE LB R DREGI 24y BT Uiz, T 33RO A4 FE)
WA DT # o 7o FEBNE 0 HT X 0 BAh L
7z,
BEAERE L ULINHE

WM TR AT & Waters B THHY %
ﬁ feaic.

PeIT BB 520 3 1 976 4F LA T X L AR i TAIRE 190
HHE L Bz 90KVp, 7T5mAs, Heiitii %
WTHRELTRY, EMKE CXETLD lom
G o b B S 1~2em T lem k5
L, AR E TR RS T AT lom ks
X IEN 2 ~ 3BT Uic. 19764ELIBRIT
RY F—2DAAEYL 7 eA FHETEHELIE
I¥ TOKVp, 25mA, 6 B CHeipiix (i L < ¥
LTWw5,

Hidls X O X S b B & S
i LTHE L.

SEIRIY - ERBINR R 52 VLR B SBRR A A BB IR
#ZERT % Ruggiero & Jay (1958)* ik % fe
L7 YR TH AR FETINRY ) LT o B R
=A% —¢t 2T THTPL FHE T kv
Jo. BRI eS57 4 ve0% Uitz virAg
6074 8~10ml S5 LTk A UCHEABIIRIG © IETH
@ EUFEBEFEREE vy FF = v Yy —THIR
., EAER, RO 3 Mk L.

AL EEIIRE O FER T3 Ney et al. (1970) O3
WA £ L, Neovascularity, Tumor stain, Arte-
rial encasement @ 3 #EIZEF LT Lo M4
ST L. Zh o 5% Neovascularity (34
BB L b \vbh Fig. 1 o X 5 icfiigiic
wo s o#ed: Lz ifRc4 b, Tumor stain
(FESFRYE) &3 Fig. 2 o X 5w EMEHEOHE]
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e CREE S B S Al TR S h TV BT
RChbH. Fi: Arterial encasement |1 Fig. 3
I o XD A S h B T s EIREE AL
it te D% LT R TH 5. Ik vk
PEEE & o HIEFPIO Venous lake 2 A-V
fistula (XAAEGIRED NER Eici@d bhigh -

Fig. 1. Case L. (77-year-old male) Squamous cell
carcinoma of maxillary sinus. Reticular pattern
of newly formed vessels within the tumor (Neo-
vascularity) in and around the maxillary sinus
(arrows).

carcinoma of maxillary sinus. Tumor is diffusely

stained (arrow).
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Fig. 3. Case 3. (77—year—uld male) Squamous cell
carcinoma of maxillary sinus. Arrows indicate
encasement of Maxillary artery. The same fin-
ding can be identified in small vessels.
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1. Hijfids X OWIRE X #{g

R, FERE R _b BOREE B o Bl s X O g
XHMEFT A Table 3, 4 (i3, WMRE T2
TAPERE14301 D 5 H4201 (29%), FEWTESRR366]T
13250 (69%) W BEERT R iR ieh » fohiil
JEX MR CHBBEDH R K\ Tute b Okt
F420860H 1 61, JElMERE6661 T 7 61 (11%)
DETH-To.

WiRg X R W 5 10 5 E B o SIGCRIBEE X
Table 4 @ Z & < JA¥ESE THRIEE, RES, PIfIEE

Table 3 Findings on Plain P-A and Waters’

view (Antral carcinoma: 143 cases; Extra-
Antral carcinoma: 36 Cases)

No. of cases | Antral = Extra- |

| Ca | Antral
S1te & Findings | (%) | Ca(%) |
| Lateral wall " : 9% | 11 |
| (TM Line) Destruction (67%)_ | _(_3_1_ %l
I . 66 |
1
Ethmoid Cloudy 46%) | 2_
Medial wall Destruction 37| 0o |
Antral roof Destruction 16 0
Antral floor Destruction 20 0

HAESRERESEEE $39%  m1E

Table 4 Findings on Frontal and Lateral Tomo-
grams (Antral carcinoma: 208 cases; Extra-Antral
carcinoma: 66 cases)

:' No. of cases | Antral Ca Extra-Antral
Lateral wall 152 (73%) | 14 ( 'l/)
Antral floor 128 (62%) | 59 (89%)
Medial wall 128 (62%)

| Antral roof | 26 (13%> | 8 (12%)

1
Pterygoid process | 50 (24%> !

DI TH 1 IFIAM:RE CORREIEO B2 & h - 1o,
IR L R O 8 X R (R T IR
LR, FHRCH T 56T HRN54% &
Nl oy, ERENR30%, oflirieRMiTh
-1z

TR PEAE CHT R XA 32 & h 2 B ildiiaL &
Table 2 oFFIRAT R A XS % & BN O E5R
% a5 B nREE AR T2760 0 5 HHRZER
WS A RS ERIL13H (30%) THDH, =]
TEEER 2 BUEIR TH % MEER O B 55610 5 5
C O PRED Rk T B 4 IREEIS L LIRS THUA
A OWBA RS- D666 (69%) Thoic.
ﬁﬁﬂ%%btmﬂmﬁ%t%ﬂﬁﬁ®&ﬁ&
AL T RERNL98G] (83%) THh 7.

2. JEE)IRIRE G

D IEHH

HHERES G T A EHENR O FRETIR 2 6 D ikl
V4w%$ﬁ?%&%ﬂ(%w)ﬁ%3ﬁﬁf$

, 186 (365%5) »3if 4 BIME, 72D 2308 2 % OV
5%@1@0&.&&Lﬁbﬁ%@%®%3%ﬁ
T AW nEH (Pterygopalatine portion) X h 45y
K35 4 A0BIRTH D # LHEEIIR (Posterior
superior alveolar artery), [Ri Filhlk (Infraor-
bital artery), F§7 025 E)Jk (Descending palatine
arterv) ¥ L O 2 EhR (Sphenopalatine artery)

LECREIRTED, “04A0BIRTC
E?«é‘ﬂf s < h L h LR O, EEEA D
AiEE, W, HMEERC T L T\ic (Fig. 4, 5).



54411 H 250

1151—(5)

o

Pean
'I
\
0
W\
ﬂ\
"
a
-
-
-
.‘

B

Fig. 4. Schematic illustration of the four main branches of the pterygopalatine

portion of the Maxillary artery

(a): A-P view; (b): Lateral view. MA; Maxillary artery. 10; Infraorbital artery;
PS: Posterior superior alveolar artery. SP: Sphenopalatine artery;

DP: Descending palatine artery

¥ FCBIRBIR D 1 0BT H % AT nEBlki
2249 O % 38 D BRI [ 5 i T AT R Bk
DARWETH % KnEBIR Y& LB nERIC
SATLTE Y, BRASHEINR X b 243 % BUHm)
Wk & i Bh IR & MERRERS Ty A L LSRIFAHAIEEC
AL T, BICEED 2 AOHNRD 75T
CRLERD D Y AT 0E BRI EHEBIIR X D
ELTuBb0n 66 (12%) M ETRE
T& e b o106l (20%) H- 7. Bl
BIR COABHBINR X D EESB LTS3 Dh8
Bl (16%), 2 ARBDLhIcb DA 46 (8%) &
- 7.

2) LSRRRIEG

TR SRR FE IR Y TR & IR
HE DT X T OJEFN Arterial encasement DFT R
wiRwis (Table 5), M4 Tk = @ 4Hic Neov-
ascularity O F % 3301 (73%) DRI DT 35
h (Fig. 6, 7), Arterial encasement @ Z hiHEH
FrRTHoIcboix 126 (27%) Th -tz (Fig.
8, 9). JEiMEREL = hT B SHERB)IRERY <P
R o= 1L <{ Arterial encasement ¢ Zi8xh7-fEH]
D 7H (54%) b T\ iz (Fig. 10).

Z b Arterial encasement F iy k-5

Table 5 Findings on External Carotid angiogram
(Antral carcinoma: 45 cases; Extra-Antral carci-
nora: 13 cases)

~ No.of cases .. ‘ An‘tral_(;at -(E::lra-)\ntral
I;\Irte:ri.al erlca:;é:rmﬂé:nt 45 _13
| Neovascularity i 33 6
Tumor Stain _ 14 ] 0

MR Ra i h £ L5 & (Table 6), i
M TR O FBIRO TR & v 4T % 4 &
OEIR & i E BT 1T nE Bk HERIAT
RARoich, JERMEN CRRNERAZ R &
% LR EEIIR ST nEBIRS T R A R0 3
ZEDED ST

FLMET ECELEDD E, TToEBREE
R 07 0 T 02T H AR & 035 % m
BT 5o RMZE OB 50, ZoKk
N#EF oM TOMAT D Encasement [3iFH:E45
FIF33fic A b bivie. &5 Z OBRO KR
ThAHRKOFEIROWM 01t %5 Encaseme-
nt (338FNCFR o, T nEEBNRO PR & 1 E
Wk o RR i35 & Table T2 L <3
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Fig. 5. Normal external carotid angiogram

: A-P view; (a’):Schematic illustration of (a); (b): Lateral view; (b’) Schematic illustration of (b);
ST: Superficial temporal artery;

Ascending palatine artery; TF: Transvers facial artery;
Facial artery; MM: Middle meningeal artery; PD: Posterior deep temporal artery;

Anterior deep temporal artery; BA: Buccal artery; IA: Inferior alveolar artery;

Lingual artery
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Fig. 6. Case 4. (4]1-year-old male) Squamous cell
carcinoma of maxillary sinus. Reticular vascular
network and multiple stains in and around the
sinus. Four main branches of Maxillary artery
are encased. Posterior lateral nasal branch of the
Sphenopalatine artery and Transvers facial artery
are engorged and send off feeders to the tumor.

Fig. 7. Case 5. (49-year-old male) Squamous cell
carcinoma of maxillary sinus. No encasement of
Infraorbital artery is identified. Sphenopalatine
artery is markedly engorged and tortuous. In
addition to the above findings, Transvers facial
artery sends off feeders to the tumor.

R R A B T 246 rp 220 T AT D BhIR
> Encasement %G icfmHUAT Bavs b, ke
RV O fo 2 HE B R 11 EIC Bk O AT R A
peadTz. Fhc RETFEIR 1 IR TR (CGR
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Fig. 8. Case 6. (51-year-old male) Squamous cell
carcinoma of maxillary sinus. Four main bran-
ches of the Maxillary artery are encased. No
discernible neovascularity is identified.

Fig. 9. Case 7. (40-year-old male) Squamous cell
carcinoma of maxillary sinus., Arterial encaseme-
nt is evident, though no discernible tumor stain
and/or neovascularity is identified.

FEH2ED & M RETEE EL0 20 Bk
Encasement [J41FICiE® Hiviz.,  Z ORETE)
R AT R4 BRPRAT L & 6 b3 % & BRI T eesieik
D # B 3EFID 5 B33 [Fiike Encacement
HEUHIPT RARD, HEEREZES Tuine
SHEFITH IR TEIIRC FATR 2 BT\ 5

(Table 8). g WMRHE FEPRAS encase Xhicdl
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Fig. 10. (Case 8., (63-year-old female) Sguamous
cell carcinoma of upper gum. Arterial encase-
ment (arrow) is seen in major palatine artery.
No other discernible pathology is identified else-
where.,

Table 6 Involved Arteries by Maxillary Carci-
noma(Antral carcinoma: 45 cases; Extra-Antral

carcinoma: 13 cases)

No. of cases Antral 1 E;E;:;
i 2 | Ca
Posterior superior |
alveolar art. :! 38 8

Infraorbital art. 41 2
Maxillary | Descending palatine .
art. art. | 33 12

Sphenopalatine art. 43 3

Buccal art. 10 0

Angular art. 27 1
Facial Ascending palatine 6 3
art. art. 1

Superior labial art. 2 0
Sup. te- | Transvers facial
mp. art. art. 40 0

Fo 5 B EERY CIREERCERELRS b0
132961 (70%) Thoic.

¥ o AT L OfT BAS Encasement 0 Zx i
flikencase Xhic MAEFLIED Bl 23T E feh o
.

Ll A oo T B2 T O~ iRt E

HAREE SO M & s 9395 B

Table 7 Relation between Destruction of Ptery-
goid Process on Tomogram and Encasement of
Descending palatine artery on Angiogram (Ant-
ral carcinoma: 45 cases)

Descending
No. of cases :
palatine_artery | g
. encased Erased e
Pterygoid destructed 22 2 .
Process not ) —
destructed | 1 L‘EP“ : 21 B
Total 13 12 45

Table 8 Relation between Clinical involvement
of Infraorbital nerve (Vi) and Encasement of
Infraorbital artery on angiogram (Antral car-
cinoma: 45 cases)

No. of cases ;:._fé?;rbmﬁ o
encased :;z::ased
Infraorbital | involved 33 1 34
nexve (Vi) ?r?\fu]vedl 8 3 -
: Total 41 % 4 45

WZIEGICWFEEER e & © 2 WIRMERERERN. 9 61
FERR LA, 25 BER 6 FlFPIE e ER D 1§
DEHIZ Neovascularity # R 7on Ml o 5 6Tt
Neovascularity %> Tumor stain OFf % 3 e s
fo. MM OB 2 b B IRGIC 32 1o 2V RS
DFRIMLE O—FU LT LI L, BRI XS
2 REYZEAL & BB HIE ORI TH - 1o,
104 R 4 (Vascular stretch)30E & A & DSEH]
BT T OFF Rk Ao Bk LFR S PP E
CHRD LI BPTRTH Dl B0 OH
B T AN fo. ¥ e ESARNE AL < R
CERETP~ER LTV BEA T, ShboH
R IR D IRBIIR X b i S ho T B et
HBIRESY TS TE D T H » NEEIIRIEY
2O LA, SEAH BRI X D007
Vraefl o fofed & o ot Bk 4% Lish o
1.

TR g b o RBICAHE LT 7 HIRER L
7275 Neovascularity, Tumor stain, Arterial enca-

sement DFT L2 FHTAEGIL oD - 7o,
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IR0 AR X D B IR EBEA S T
tersboLELLNRD,

1. BiiXHE

BT v B X E LA ST B b
h, B FEEELE EEEAHTR CH D AR,
B & FERMAEED B TR T TOVWhY 5
TM #t (tuber maxillare line) DjZedi60~70%
OPFEETRDICE LTWED.

AR OFEGIRETD TM OISR FM:E
T67%, FEIHERET31% & AT T RS
b bFE L Tos fo. TnkslitkE cofiE
WOBBRIEETI146% L BROWE OIS
L@l o,

2. WIEX#HE

S O M X i ve o\~ T ik Dodd(1959)
T (1961)° &> Ffl7c HH7 235 0100,
B (1965)™ % Wil X A% & AT R A RSl
e UCis b 3t 5RO B O %
BLTWAELTWS.

FER ST D IAMERE DT CrR A EE & R O B3
BN, Ao & & T TR
NI EE L b, F BRI RS L
bR L BT EEECRT T Mg 51
D7, CAUThlAE LIcEEERSE O fo b B
BB CRBTRE LT E B bhFIREERD
FATLIC D, BEFESIED T LT icie®d &
Z 2z bhs . F—FALO A A 5 )3T encase S
hTwTLERERED bR oo, G
THERERS LT UL EFRE L —H L Twigw
CEB oo LFE 2 bR . AEHREO
AR B O BB D& EH TR B =R
fER A& 2 Uiz 1260 EFRRIEREGI D 5 b [l kA
PRV B % 4 fe b DU 7 BID 2T SERERZ ©
fitCH - =12

7ot LFRIERME 0% & BB, SHUBE
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DHRTHY, BEERHE YL L TCLER R
S X YB3 5% & o 7.

L ZATHEIFTONGE LD LIcF Ly 2
VIESZZ7 4 R EED FRERK « FHTH
D, CT HiEh Haisd LI~ EE LT WiciE
BICRARCEH TH Y SBREA O BT 2R HEE
FTHZLELTWAS,

3. SEEIREEE

SRR o0 B TR B R (AT A B i T
DA TS OME L, REBIRIGY < PIEEIR
124 { O MIEAEI T L E 5 fo b PEBIAL 0 Y
BARFL LT b By, S olew LEErSnias
DEEIFOTHE A X b EFECZET % fcdic /43
TR FBINAEH 2 BT+ 5 DERD 5 .

SR % SR B 35 G BBk
Wickbom (1948)*?, Ruggiero & Jay (1959)%*®,
LN T Y LWHHTRFEREEIRTET
W, ZhbiRTR SRR LR
JEBIRPERAEEIR 2 BT A Ak Th Y, B
PEHY 7o B S F M I F R M L T A T D RE
T EEIR 2> B @ 5 F —F b R Verbiest &
Dokkum (1970)°*7 3252 Lf= Artificial slow flow
CAG HMFIF S hTwa Z &%\,

L& L Ruggiero OFERFETHUR LicEED
Jith T b H o EHEAE RN X B AR AT EED IR
WTh Y e DIRFNCREBIR L FR Tl v
o & D A FABIIR O BRI IE L 2R T390 DBZh
RBEy BT ENTER.

NFEBIRERGIS IO DY Tl &0 = D16
ik Adachi (1928)* = k4% (1666)*, Aaron
et al. (1970)?¥ % Djindian & Merland(1978)*"
b OB L BN R 5 mRAEED T, LK
SAiT B AT S AT DR BT EALIA K & 1o dE
FrRdiehn o fe. joid LB nEmik & BRm
ERAS_E5E % BT 1A & WA LT B foid 15
O IMAE & 1o B o EVER L califiniis
SR LEERETREEELD.

_RFRIEE 3 B A BB RIS o i A 12 SR
BN Lrotcs bbb Bl T
Schoenmackers & Scheunemann (1956)*® @ {4
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12 X BHEE= Schrudde & Scheuneman (1957)%
% Ricci & Borelli (1959)%", HE (1954),
Weidner & Henafee (1966)®, JI|30% (1967)%",
La Marque et al. (1966)* & DIRLEA L. 2 D Z T
H%. 05 B0 RO PERR: L
DRI, La Marque ® 2 330h35 5. MEIT
FHENCH I BBIIREE 2 TR H L1960 5B o5
PR HBIIRIERE 21T 70\, PR (Vascular
stretch) . Encasement {2 | LT/ IR
L OIEGHERE & FMTRANE L, R4 R
DB TB0~90% D~ K% R L fo kb T \»
%. Ebiz La Marque et al. (X MEETIRD »
=a V=¥ g YEFFACHET L, 12610 L5EE
BHEVNCETHAEBIRRE 21Ty, B
TLEEBIRE Y 2815 4 BiRc ekl Lo h
W RS &Y E AP EDBR “Cercle chirurgi-
cal du sinus maxillare’” (Surgical circle of max-
illary sinus) &4 T\v5%. ZLTohbom
BOHH CIEBOMEBHHOLK 1 TETHS &
W, R CIRTAT nEBIR O ER s T2
3% L12EGIRI10PICHRRIAT R =B 2 500
RERRTHWS. L L h b A B @iRo
R/ P FIT L LB & LB » 7 —
TR DOFEHCEM S 2T\ B. %
o ESEBIIRD 4 HHE DR B B R
BEL, “hbolEsy = 2 imEEEE T
(B oY N o e Y T

EH O LSRR L6 U B IR A 5
IR ORER: <13 [EEE R Y E L5 B
Neovascularity %> Tumor stain 7¢ X' DT EL% 20
FIC Encasement 7213 % F0x % Avascular 7oiiEf)
DIRPERE C1R27%, IR CI154% % T
7o T LT hbo Avascular PofiE ] Ccil Mg s
C 2 I 0RO NS EB IR 0 T
BARRLG TH ot Dl LEMOZE LS
% CT WiRETAZEN S D LELLNRS
PRMERE ORI R bE 2 5 L #EHH]© enhance
SIHIRWERAR LI oW ETFHERS ., 700/
HERE OB EFBIR D T B 5 1 L HiEBIIRS D 4
B & S B BENIR, 117 0 EEIR-CIR A TR

AAREFRA R LM H39% w11

b EEME & o CRINFTRYE LT3 = &
W, RIS R BIIR D T AT DR
RERBIRTWS Z LLELADbY, FEAEN:
DERD H T — T N DRl U <L DPSE DRE I R
Lizidiudicbinvwz L E#E2 b5,

®

LR X OIERE: (B, nEtk) oFTE
EBRE361I 5 b HAMIH G - WG
NZRITIB, 2T4BIDHTATRETH b, SRIRAYSLER
BIRBILI6THINCHETT Lic. = hb OO HH
DRI DR B,

(D FEGI: BRIk~ A, nfos
AR 265 % DT, IS C L B
Xi& b, THEH50%% 58T i
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