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Abstract

We describe a case of choroidal metastasis from
bronchial atypical carcinoid tumor (well- differenti-
ated neuroendocrine cell carcinoma). In this report,
we compared the images of indocyanine green infra-
red fluorescence angiography (IA) to the histological
appearance of the metastatic tumor. A 48-year-old
male patient presented with metastatic choroidal tu-
mors in both eyes. The IA findings revealed high in-
tensity of fluorescence in the center of the tumor,
but low intensity at the edge. Afterwards, the pa-
tient underwent enucleation of his left eye because
of secondary glaucoma. Microscopic examination of
the resected eyeball disclosed two histological pat-
terns : one was that of typical carcinoid tumor ; the
other atypical carcinoid tumor. In addition, the tu-
mor blood vessels had proliferated more densely in
the center of the tumor than at the edge. Only two

case reports in the English literature, as for as we
know, have previously described the precise histo-
logical examination of both choroidal metastasis and
primary bronchial carcinoid tumor. This case sug-
gests that the extraordinary IA images are caused
by the histologic character of the metastatic tumor :
(1) rich vascularity, (@) variety of distribution of the
tumor vessels. (J Jpn Ophthalmol Soc 102 : 698—703,
1998)
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atypical carcinoid tumor, Indocyanine
green infrared fluorescence angiogra-
phy, High fluorescence intensity area at
the center of the tumor, Aggregate of
dilated vasculature

WA RS - 980 — 0811  ErIRULANT T BEIX — 0T 4—8—29  BIERIEESHET Ik f5—

CTFHE 9 411 A 17 H A, 5 10 45 5 1 19 HUETZ8)
Reprint requests to: Shin-chi Abe, M.D.
ken 980- 0811, Japan

Abe Eye Clinic. 4 —8 — 29 Ichiban-cho, Aoba-ku, Sendai-shi, Miyagi-

(Reccived November 17, 1997 and accepted in revised form May 19, 1998)



Rk 10 4510 H 10 H

I # =

a2 b 2 5 KU AR N i G 12 /T
D, T ONRHME RS AE I B3 5 WS 13Tk 4 53 <7 )
D TIXE 212 30 il L Bub e v, Al 3R 4 13 IR o i
s & ofe L 7o R LIS A v F 7 A RIS

(e AL TR AR N 2 WA R ) @ 1 ol % R B3 L, 9 PRRLER
MBI A ¥ FU7 o0 ) — b EOGHR IS %
LT, IAICE 22Nz -0 THET 5.

I 4 il

FEBIE 48 WED WL PN 7 4E 1 A, BURAEIR 5 X U8
MRS DOERERLE EiRE L CEERNR 223 L,
X At C i R F‘“‘*’fri‘“?rr ENszl-, b &
6O IR ST BN S B~ A S LAz AU S T
AR CIIRTEAS & ek C e 7 Ml L 2 4352 I 3544
a3, I RRAE R B TR S oI B & TR L T
MBLTBY, SR IEERWN A VT 7 4 VL
s EnZ(FEIA: AT bbFR )y e d T e,
B: ¥+ 7 b7 43 8. 2RETIIEHE~DLS
YTt A3l i, FMVHIE OIS 2 L & B s h,
fbaeih s L OV % Bk L Linies X Okm
BN S T/ SR 7 4E 12 H 0 & AL IR T
KEHEET B L% 0, FR 7412 A 13 HICHF
WA L AR 1.5 UGB IEARE), 2R 0.7 UF
1 1.2), IR AR 10 mmHg, 72 R 9 mmHg. \i7 IR &5 45
S O LE A S T U RE D S e b o 7oL IR
AT IR AT IR A PR FLET 1 51 24 FLTRER AR T8 10

e R 2 MR A I 055 A% A, 5 L, A IR A R S L L R
FUHE A D5 L 72 ECOK 70 IR A6 B2 455 A% 3R 00 & 472 (1 2
ACAHILB: ZIR). 704 L 4 28O0 S iR
(DUF, FA) TIEARAEBTSE - — 3 L Cla 6 & K85
SOABHN 2 AL ASBILE S d, WA o IR A6 68 1 355 73 %
A6N72(M3A AR B: AR, IA Tl L&aEit
B W 2 (B G2 s L7228, s O iM% 2
Lz(B4AHGEB:ER).RKEOHRAAHLIZE DK
MEHE 5 MR DS AA ST B ST, 55 PR # 15 0E
WML THOEAB LY oHHEEIESE sz 20,
ARNIEHRAE U & B L 72 T 7 FE M i 22 o) A
AT e L L2 PR 8 4E 3 H 1 H, A HRAREC 12 13 4% 12
BN IO e Ao oA, A ARRRIE T 13 N e oo 36 K
WiEHLN, EIREDIFZ04EEARE) T TETLTY
7o T 8 AR 4 H 12 H A IR JEE 02 03 MR e i e 55 o0 3
fo{[i) & R IE O A AT A S 4, EIRIEEE o -—
Wi L TP At OIREE L 22 0, AR 7712 0.6

(REIEAGE) , A2 RAU (IR i T By A (G IEASHE) £ TR T
LT P 8 4E 6 H 6 HA M 288589 L 72 2 HRIR
9o & R, A - R RERE L TR L 2228, IR
MRIEA 70 mmHg & SR R LTB 0, ZIREHA

699

WEOEE A L, A MR R Uk 4 e U2 & o A R LR
LB TELWIRETH - 7. IE M F kb X U8
WL AT 2 7298, #ﬂﬁﬁﬂf@#ﬂﬁﬂ“ilﬂﬁ’@% D,EB6H7
FT 4 7 R R R Ay 2 B A 7 L 7 (10 5) . TR s Moo 78 BE 12
A LB RE A0 12 ’Fﬁ;.]“’a?ﬂﬂz.t% A, TR W B2 B
EBIIEARS & AF Il T s 20 ML 2 473 4 Nl il e 20
L ARAE T )BT TS S A DR R B A TR L T a L C
BY, I LW REZ R AR L T
7z I SR o LR A A SE B A VT 2 A RS
OAFEE 6 AV A, & DR OEWIEE R
WF 7 A4 FIEHOMBE (6B 2RBELTWwWSA LDk
R RERGESUHRREATR, W F T 71 Y
CHUEAHII NI 6 C), 7D A A, 4y 0
BV AVR PICEAPUFIZBEETH 7. 85
W, R o AU () 7 A) &g (4 7 B) 2 B4 5 55
M5 D534 % e L 72 & 24, i # T LR L 22145 43
B U TR IS LT 2o A5 AR EE 0 IR A T
RS 132 Ot b BN 2 5 LAY TR o BESE D A &
MARBIE R SIE 10 I 4 H AR IZIZ 0. 2(55 1E
AGE),FRE 9 4E 7 T 9 H PR (I IR AT T8 (6 IEA
B) £ TIRF L T, MR oz % i, £
FEE IR, A, RS20 o TB ), %
D TIIZITE XD REE 20, B I IZE DY
IZEhMFBH A el TRABES 2T 2. FE 104E 2 H
28 HICisBN X 0 A KB B A g 2 de 2 L 7298,
HIRFE 2 X 2 HrueEAvom  , e VR T4 0 G e
WIS E A LN 3 H 2 Hillh & 2 uiZiEiko
ETFHEAONE EH124D,3H3HICEELA.

I # 1%

AEVERRSLAE 112 31 S i P IR A IS 355 D F A B 12
2 W T, Albert N3 213 1 H 5 #1(2.3%), 2 B &2
1,182 FIH 14 I (1.2%) L HtFE L TwaH. iz LT
Bloch & 13 AW A 230 MloFHMZ tfTL, 2095 &
28 171 (12. 2%) \ZHRER B X IR~ 2380 5 i,
16 18 (7. 0%) IZ B R PE R A BN 45 A5 5R 0 H 2 L s L
TV 5. U OHRBHEHR 12 38 W TR PR IS 55 % ¢
BRI AR TNIZEL LI VEHIRY D S 05, B
EoTwaWVLDOLEKNE  DREFLVFHELTVD D
O LG EINDG, Ferry b ZEPERES OIRER S X O
NDOERVED SN 227 FUIBH L THE L TH Y, i
AR IR ER 196 41, His 28 1, #lakE 3 Blcdh b,
W ER > 196 1] (93 1% 93 B, 20 1 103 B) D R HELZ B L
T, WAk T I A% 53. 8%, T #8 A% 7. 5%, Pk Tl 7L
A% 79. 6%, MifEA% 11.7% TH ol LilbXTw3

S SR SRR 43 WA 35S (bronchial neuroendocrine
tumor) (2 (37 BEALKR 10 72 FUEME IS L <, @RI A v
F /7 A FHiHE (typical carcinoid tumor), 3k 5% By 4 L
F / 4 FIfi#s (atypical carcinoid tumor), €A 260



700 HI&EE 1024 1049

1B

X2 A 2B

E3A 3B
B3 /

1A SEXIHRTHESERREEBERE(NY R U - IFY 3E).

BT & e M 2 M T % 352 MM A, i 35 R v B CHER S - S5 B 2 R L T
LTHEY, A KA A v 7 7 4 FRES (88 2 B Ak g - el i i) & 38 r L 72, 2X— 13 100 um

1B SEXHETFHESERREEBEE (787 12 % 8).

P+ 7 b7 4 7 HEHRE AR R L7228 —13 25 um
X2 #ZEBREER(A:EREDB: XR).

MR AR FLEA | 1 24 SLEBHER R T il 2 59 2 R ISR A% A & v, A2 HEH D0 R 2058 4 2 Vg o el
Z0F58 L 2B K 2 RAG IR 2558 7z,

3 MgE7ILALts  EXRESEERE(A | AR, B X£R).

R A ML AR L= — 3 L C A el AR E MO A BRI 2 IRAEA B E S e,



ERk 104E 10 H 10 H AT A NIES ORI EEFE - BlE 701

Xe6C

4 BB RIT T - FABKREEEEE (A | AR, B £1B).
WA 320 gk 5 02 35 ST GE 72 I 2 7 L 728, A P BB I e % 2 L 7.
5 RHEHFREEBTE(AYrEIUY - I4T28).,

RO A= Bl A2 & A, K 70 MR ISR 35 A5 5200 &5 0 2. 25— 12 5 mm

6 WMRAEREREFEEEEE (AT RFI UL - ITAY i),
AL IR D LR D70 SERIM A v F 2 4 FHRSS OMBRIE % R385 (A) &, X ) R B oMM IEE R 4
W7 A R (e o3 LR AR N 7 WA LR ) O HLREIE % 9 2 8057 (B) A%3800 & L7, 75— 13 50 um

6C MRBREBEFREMEGTHE (ST 1Y0%m).
W F 77427 L BRI T Bt % 5% L, 25— 12 25 um



®7A

HitZE 102% 10%

X7B

H7 REEEGHEREEEER (AT XU - TAVRE).
AR VPCo B CA) b, IR S48 56 (B) 1 Mo~ TR L 7 il L 4 0> 98 7 Al % 80 72, /X — 13 200 pm

Widi (neuroendocrine cell carcinoma) , /Nl (small

cell carcinoma) \2% % IA WAL AW EOHMZ A5 5.
L L, o A 1 2 A3 2 NS O TS R4 I A U
FLLWSLATIEAR L, ZOHRBIZOVWTH AL
AE% ), AT o o B SR S IRUTE A 1A i 5 D B
I TH Y, Lid, T ONRMBEEAES W3 2 H0
P4 DA R D TIRE 2 30 Pl & B RSk
B R R OB T A R EHE B R A 72 b
DL Bell 590 27 i EOWMEZRDLZ T RN
%.Southren 5 "i% 22 i& % ¥k, Font & %13 76 i & 1%, Fu
53 15 i ¥ T, Gragoudas 5 "3 23 ik B T 0 i B %
L TB 0, Riddle 5 " 6 FlHEE (56 e B, 19 i AL
P, 20 e o, 76 i Ak, 14 w9, 23 W 1) , Harbour
5N 7 U (55 M I, 48 Pk, 55 ik APk, 26 AL
¥, 68 ik 2%, 52 i &1k, 48 B ) 2 17 - Tw 4. Fan
kA NF A FIES O MEkS X OIRE~ O H 7
Bl oVTHELTE D, 4 FloREEEEO S 5, A58
YR TH o 72 b OHY3 P (48 ik 3%, 52 ik L1, 65 ik
L) T 0, Rk OB K 2 5 O EfF I 78
ETH - 725, s L IRl o 3 #1113 0.5~2 G
TN FE > Tz PEHER E LT, IR B T
Jyh ke, PRl TR MEER 22 R LS F AT &, e
L TRUS R R ALkt A b L Ll X T
Ay
Sl T 4 (3 A8 1 P O ST S G AR DA 25l A4 L A
S5 9 0 W L2 i B P R e IS 355 05500 & 7z 1 o 2 ke
B L 7= A B o 9 BEALRR IS 1S L CIIB B2 B X U
SRR IR A &, SAT IR e R A v F /4
WSS & 22 L 7. 2o & LTk, OMUHHE DT A
PO RS &R A v F /A4 PSSO organoid pat-
tern % 725 Lo, O RB ARV = &, @RSt TH
ST L7 4 VoHikDBEE R LI L, EBITHN
%. Loy & "X A% SRS O R RN o7 WA E S T3 BL
5T 74 Y HEOBERIZIEIZ100% THLDIS

HLT, Pz oy 7= ABAOBEESIE 40% Hi f
GRS LTE ), AES O BERILE L TEET
HorEZOND AN L TR R LF 5
Eh EOEBEETbEd o 22 IS L TIE, & AA 0
WEOEM % ZT T o722 &, IREBIEFZICH L T
LEKSEANOEMZT L2 &, IRMBLERE (20
FTAEBERFREFERE LS ICLE30THY, ZD
R RIS LTI E 2T AICEL LDLI L
EIER AT i - 7o MRERAE A % AT L C o BLEL R
SAM ARG A A 7o R, R IR 55 0 LA 1 2 (3 R
DAL typical carcinoid tumor & @ 2 L% FAL &, L
e 1 HE 4 B D 5\ atypical carcinoid tumor & SR S AL
DEALE HMIELTWD I EAVHE L7z, &8 Z i3
HER I, IR E L2 b 25O lEA580 S i, ez
(Z9E7- & D OIKIEICIE 4 o 72 b OO, &G IR IR
BoBBESABRENLIEZECEEL TS, AR
B AROETIBGEThoEEZLNL. LAL, IR
KR IC I LTI, PR 8 48 4 Haih b IR IZ 2k
IG5 0 1 2 AR X T R A B B & DML -
THY, EEREO RIS & IR & ASIRAE L7245
T MRS & 2 R0 & oI S 2O RRBFHDH L
DT LEEINS.

TR IR B SE C09 5 TA T RIS 2805 & L
TiE, FH S % 69 me gt (AR, FU) &, #TH 5 ' 57
A ULE CEHR, TR L 60 i 2k (ACHI, FUHR) | 56 i & 1% (1
W, W) @ 3 61 %, L & '71& 57 etk e R, $L9%) @
JER %S L, Sh o 3XTofEIcsw Tl ul»
5 S ES I L A0V TR L B I A AL R R T &
LTHY, HENMmME L £ 2 ohd KeillFAaHEsh
ABEHNHDHIE, FATREFICAZLHMICSIAT
B0 EREHATELMANHL LR EZBRRT
W, S AR LT, AKED) T I 2 5 AR WG 7
A 27 L 72228, g O il d et e - & v ) Bt
FOHE L IHET A IR 8y — v & B L2 R



TRk 10410 H10 H

IR R MM A L G L 25, B8 k%
A< L 72 s b (B 7 A) 2B CTIRIEE L2 miS o 4
WA TR L IR % 5 L 7 55 2 4 (X 7
BIZBWTIRED L ) ZiERL RV LRI L 7.
ANF 7 A FHEA— R o Egch bz
&, B X OB HO AR & a0 & o LA 45 A D 25 R HSRE
HONT-ZEMERZIAFIRZ 26 LAERTIEA
W tEZ .

Al OB E I 14 [ ARAE S 7E & (R0 B L U9 8 [\l
HA ICG & JGiE e 7e 25 GRLIR) THtd L7z,

X ®

1) Albert DM : Tumor metastasis to the eye : Inci-
dence in adult patients with generalized malig-
nancy. Am J Ophthalmol 63 : 723—726, 1967.

2) (NEERX, HRETF 08 S B0 S BRI G
AP . HHEGHEERE 151 841—850, 1980.

3) Bloch RS, Gartner S: The incidence of ocular me-
tastatic carcinoma. Arch Ophthalmol 85 : 673—675,
1971.

4) Ferry AP, Font RL : Carcinoma metastatic to the
eyve and orbit : A clinicopathologic study of 227
cases. Arch Ophthalmol 92 : 276—286, 1974.

5) Bonato M, Cerati M, Pagani A, Papotti M, Bosi
F, Bussolati G, et al: Differential diagnostic pat-
terns of lung neuroendocrine tumors : A clinicopa-
thological and immunohistochemical study of 122
cases. Virchows Arch A Pathol Anat Histopathol
420:201—211, 1992.

6) Bell RM, Bullock JD, Albert DM : Solitary choroi-

dal metastasis from bronchial carcinoid. Br ] Oph-

thalmol 59 : 155—163, 1975.

Southren AL : Functioning metastatic bronchial

~1

carcinoid with elevated levels of serum and cere-
brospinal fluid serotonin and pituitary adenoma. ]
Clin Endocrinol Metab 20 : 298—305, 1960.

8)

10)

11)

12)

13)

14)

16)

17)

HNF A FH O IRAEBRER - BE 703

Font RL, Kaufer G, Winstanley RA : Metastasis
of bronchial carcinoid tumor to the eye. Am ] Oph-
thalmol 62 : 723—727, 1966.

Fu YS, McWiliams NB, Stratford TP, Kay S:
Bronchial carcinoid with choroidal metastasis in an
adolescent : Case report and ultrastructual study.
Cancer 33:707—715, 1974.

Gragoudas ES, Carroll JM : Multiple choroidal
metastasis from bronchial carcinoid treated with
photocoagulation and proton beam irradiation. Am
] Ophthalmol 87 : 299—304, 1979.

Riddle PJ, Font RL, Zimmerman LE : Carcinoid
tumor of the eye and orbit : A clinicopathologic
study of 15 cases, with histochemical and electron
microscopic observations. Hum Pathol 13 : 459 —
469, 1982.

Harbour JW, Potter PD, Shields CL : Uveal me-
tastasis from carcinoid tumor : Clinical observa-
tions in nine cases. Ophthalmology 101 : 1084 —
1090, 1994.

Fan JT, Buettner H, Bartley GB, Bolling JP :
Clinical features and treatment of seven patients
with carcinoid tumor metastatic to the eye and or-
bit. Am ] Ophthalmol 119:211—218, 1995.

Loy TS, Darkow GVD, Quesenberry JT : Im-
munostaining in the diagnosis of pulmonary neuro-
endocrine carcinomas. An immunohistochemical
study with ultrastructual correlations. Am J Surg
Pathol 19:173—182, 1995.

FHEHZE, BERIX, L)IET, EBFESE IR
W45 2 SEPNZ BT B4 ¥ KT =07 — w80k
FERE R IEE 87 :1927—1932, 1993.

THRE BZFF. SRET, ERMF EESNK,
EBE O, b REBIEE O ICG HRYMRE &R
W, 20 2. i F P MR i B NE 555 IRAC 45:631—636,
1994.

REHE, EITE FIIFEH, 2 75 BREFE .
AR AR BS | 50T 2 AR Ab s SRR o . BRI 48
1899—1903, 1994.




