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Carcinoid tumor of gallbladder in a dog
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Abstract: A 7-year-old female mixed-breed dog was presented to a veterinary clinic for pyometra. During abdominal
ultrasonography, an abnormal finding was noted in the gallbladder. A cholecystectomy was performed. Grossly, the gallbladder wall
was thickened with a polypoid nodular projection into the lumen. Microscopically, the polyp consisted of a solid sheet of round to
polygonal-shaped cells that formed small packets with fibrovascular septa. The neoplastic cells contained abundant cytoplasmic
eosinophilic granules. Immunohistochemically, the neoplastic cells were positive to chromogranin A and neuron-specific enolase,
whereas they were negative to vimentin and cytokeratin. This case was diagnosed as a primary gallbladder carcinoid tumor.

Keywords: dog, gallbladder, tumor, carcinoid, neuroendocrine.

*Corresponding author

Dae-Yong Kim

Department of Veterinary Pathology and
Research Institute for Veterinary Science,
College of Veterinary Medicine, Seoul
National University, Seoul 08826, Korea

Tel.: +82-2-880-1249
Fax: +82-2-879-2736
E-mail: daeyong@snu.ac.kr

ORCID

Sang-Ho Woo
https://orcid.org/0000-0002-5779-8127
Du-Min Go
https://orcid.org/0000-0001-8924-7197
Doosung Cheon
https://orcid.org/0000-0003-3306-9875
Jae-Hoon Kim
https://orcid.org/0000-0002-4410-9126
Gabchol Choi
https://orcid.org/0000-0001-5878-5283
Ye-In Oh
https://orcid.org/0000-0001-8082-2458
Dae-Yong Kim
https://orcid.org/0000-0002-3168-3938

Conflict of Interest

The authors declare no conflicts of interest.
Received: December 31, 2019

Revised: May 06, 2020

Accepted: May 26, 2020

AF PR S5 Aol Eidella] ek T =5,
o] A9 T A T oS FedHeA frEiske AoE 4A
UTH1]. BIE 53] =EXT Eidollq et 98 (carcinoid tumor)®] 7
T 2 aFs e 2 2 FARA elMe 5710], agfeldide 170]
237} BarEo] QIth1-5]. £ Hile Iujoxe od7lR] B Bavt §le,
7He] ehdoll A Akt fokgol gk Saloltt.

7AHY S W W ASFES TeoE sl e A R X
Skt AR FANE R S EdellA] o) Aol EElTE HETH
Abel A AN, AsSss BEE 34 955 YISk white
blood cell(29.37 KL, #3 W< 5.2-13.9), neutrophil(25.68 K/uL, %3l
HQl: 3.9-8.0), c-reactive protein(90.3 mg/L, F3L WS: 0-10)2] F=8R
S7PF AT} E=8F 28] 48 AAISK= creatine phosphokinase(2,218 U/
L, #31 ®H9): 25-167), lactate dehydrogenase(541, Tl W$]: 65-269)2]
7Pt =Y. uRk A9} $EES)ed, alkaline phosphatase(ALP;
98 U/L, #al ¥¢]: 20-155), total bilirubin(0.1 mg/dL, 3. HH: 0.1-0.7),
gamma-glutamyl transpeptidase(GGT; 6 U/L, &3l WH$: 4-25) 9] FX&
A2 HE ol 9131, alanine transaminase(ALT; 52 U/L, Al 9] 3-
50)2] 749 A WFHG vekslA| S71Eo] AT). Aspartate transaminase
(AST; 143 U/L, 31 H9): 10-37)2] 4% Hol a1 W] ) 71 S71
Eo] AR o] Qo] T AdE FET Weh IS FRIEA] %
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Fig. 1. Carcinoid tumor of the gallbladder in the dog. The
mass is indicated by an asterisk (*). Note the gray to tan
colored polypoid mass of the gallbladder wall, occupying the
lumen. Scale bar =1 cm.
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Az, 27 4em F1e) St AN, = Qlste]
e v vl o] QIItKFig. 1). ®d Wle HE
BAE BRI, AAE e FHe] I 25
wS k] 10% S48 FEdel v $ B =
4 A2) $4L AL ohe, ekl TohE F 4um P
2 ARE VE 5 S} ol OAHLE) JAE A
sttt B3k FAAREe] 71UE Wel7] #1siA chromo-
granin A, neuron specific enolase(NSE), vimentin, 12|31l
pan-cytokeratin®l] tH3h HH223}t HAs AAsIT
welaAehy ) A eskedold T deke)
23k ATde HolR] grom, AfdxAoR Eepe] QA
£ oA AR 30 22 FEF AT Hols B
F T AU o2 Jste] Hid WS HIFHo
BAEACHFig. 24). F3) WPIAE TAE Fele] FF
AEE0] T2 A XU 11y oz FA8ka 9
oF), Q¥E gke e AREAoR TREe] e T
1 2% (packet) O 2 EASIAL AJATHFig. 2A). FF AEE
& F= ue me 999 ez BREt. Arae
FAE T Goz VAT, 4040 Ty AR
S B3tk e AFoA edPellen, AFY &k
(vesicular nuclei)°]AaL, HFMALS BTt daAl= &
wS Q% weehl Basdlon], 9 A Fe 7 sl
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Fig. 2. Carcinoid tumor of the gallbladder in the dog.
Representative photomicrographs of hematoxylin and eosin
stain (A-B) and immunohistochemical stain for chromogranin
A (C) and NSE (D). The neoplastic cells were arranged in a
neuroendocrine packet pattern and showed diffuse positive
immunoreactivities for both chromogranin A and NSE. Scale
bars =200 um for (A) and 50 pm for (B-D). NSE, neuron
specific enolase.

1AlokllA 0-1 9] WIEE FAHUCKFig. 2B). F3) -
ANx A (muciny®] F2] 28 TR Ik 22 A
Ab SR 9 2 o 2o FAR] A wEEA] okt
aL, AL SEE AdellA T A3 (tumor emboli) A% ¥
Ze)A] Rgitt. f9F e XA AES EsiEEs o
AU EH] M| 3 (neuroendocrine cell) 2l 7FsAde] 4=
om, ¥hA whd AUt A fE] rFee ohe s Al
2 AEHAT. FEst 71 geks flsie] dHzAs)e} o
AS- AAEI o™, FUAEEL chromogranin A(Fig. 2C)
9} NSE(Fig. 2Dl thate] dd¥ke-5 ¥l WA, vimentin
7} pan-cytokeratindl] tislirle 5/4RH-S BTt ©|E bt
BOoRT F4E wdollA st Ao R AlEEHUT

e Ed Yut Tgle Fd AF(adenomayd ALF
(adenocarcinoma)®] T=E8A] RaE, B oo} 72 g
Al Adshe RS 1 o] =53] B AoE dEiR
tH6]. A7AHERE % (neuroendocrine tumor), B2 FUE0]
g} B85 T¢ MEAY s3] A e T
AzEo] o2l AIAUEHITH (neuroendocrine packet) =
FAsle 2AE 247 tiEe], 7ISHeEE o T
9] IMEI= (peptide)} 1) (amine) 32| T 2ES- HH|g=
o] EXolt), whgollA] Pishs fu52 2@ Al 4t
AE AVANERAZEERE fEfishe 02 46 7N
o] S AF7HA] 5319] sl kgl 79k ®Bavt
U= ACFE AlFEL}H1-4].

S0 g the AFL oA ol =3k Fdo=, f
T 2 7739EC] e &9, pedunculated)?] FEIS
Hole T2 o] "ot vhH whd HUse] 749 T
7} &g WAl =rekElR] @dar, whde] AuhHou i 7F




AAR HFsle] Hre] THE Y = k6. B
e Ae A7 B s w2, oA B
W3l A E 0] $le; sessile), 213 (exophytic)?] 22
e Y T PR Ao] Y, TF WS ANE &
ATH 1-4].
ZAFgH o7 Whd AFe wslr) e Td 49t
2243 7] (fibrous stalk)el] 2] o]
| 540, &% thge] AAS &
& Aok S Ae- T AEEC] A S22 AT
Pdat SAlsket], Fduy Qe 1 AdE AFT
o] W& ZAZAZF2F (desmoplasia)e] T
Aok TS AE v AR HHo] BEE 4 lthe
3 T A T MxESe] s & o]FoR gk
A AR 2Fel sl FEEO] A(nest), ZAE
(rosette), 118 2] TH(solid cord) ©Ju} | (ribbon) W2
2 g ol2nl 2lulEIch(neuroendocrine packet) =
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S FAE Sk A, T HellA Hoo] #EEA
%o A, T2]3L chromogranin A9} NSEO] thajed Fdut
[e}Ke]

S-S X2l WhA pan-cytokeratin®l] tiAE 243982 B2
HAZAS8E QA AANE FHste] Fidolx g 79t
TOoF AFEUOH, HF B HFY 7hs/de viAIEL
O ppRERo Z B Fofo] TE HejolA disle] Thdo s
Hold FHY 7FsAdel gk 1% R385t & St
o] ofd A A ZAlel tigt AR, o F5dhe
tlell= SHAZE ot ot 500 tigh 20A] AAF 2O AR,
253 AL dellA TS AlRlg o Fejol] A FX
2 AlEd v dre] Tt ERlER] k2 A, w9 T
of tst We|2AHAL A T o] BEEA] 2 HE
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Bhel oby FUst Tl Y Swrh whaA o, a8
o=} the 89 A7I=e) Aol ZA7} okl Al ol

71 o Aok LI 1. ¢, T
U452 4 9384 (anaplasia)° Lt FAREE  HI%E (mitotic
index) & JAEE AAJsk= ZFeE S H(histological
grading)?} ol -o}o] AL ke Aoz IHA U3

e 228 27 whE 7R s AP S
317] ol uh, ¥ Zelold % FHHo= oM v
Jol Qe Aoz 12E Part gick. Tt B $iEe] 3¢

7N whgollA] At carcinoid 103

e T gk 22 BF A FHO RO ol FY
173 Ao TEER] ko, A5 Al St 24 2 A
Hhof] gk AARIA Holg o4l vkt AAEE TEE
=

e A Fhe dukdo g AT A, ' 2 7t
o] F7F T 22 HI5olAR] P THES TR = 2
t2]. 71E N B
A, WY, ¥, g, 5 55 59 9 S4E YERI
om, BT ©F A S IS sk ERAEEE
FZAS(ALP, ALT, AST, GGT, total bilirubin)e] HHFZ <1
F7Ve FHITH 1-4]. B3k ARE] e - ePdEelA
SEANE 7ES P53 (hemobilia) & (hemocholecyst)
ol #EE 5 e, e Arolx B faselr E
ANeEZ dehido] sHENoH o= Qlsle] A8 Wl
o} W Fo| AUk vt 4] oRk 2 g
Zo| 79 7rd=A9l BEE ALP, total bilirubin, GGT=
A HEHer ALTE A Wl A9l sl A
S 2t B AR AL A 1) o A BEEA|
ATt wEbA B 350] A w@d T} A= E9x
Al HAol| WE g2 A AoZ AlsEw, FAHAL
571 ASTE= zto] ofd & RIAESFEsS )Xl 9
3o s Fo= fFEn) ol9f B2 AR Ul 2
&Eol A7 4om 7HE] THE FYPelE EehaL, &
A HA 59 Eold vl S (complication) §i°] 7
e 5 Jue JE AR out Fd tisk dAls
o] AAERA] FUTHH, T A7) F7lel| gt P Sl
o)Fe VRS 7FsA HESH HiAIE S gltt £ 5ol o
Me THE 23 T Al olF oY 7HF Bk
HAWIA] T whsE i S AEEA] et
E FH S T3] B slo=E LRl e EidollA

Hzo] Wy dEls 9uE 7tk 3 7)1E Husalie

e el FHld TS st
A A 5] S-S YehiAl &
S 5 drke AS ARRI 2 Bart ) e 5l
e A R}, &% 7 ' Aol T Aol thi
At Az =Fo] @ Ao= dlde.

zAe =

B A mEkEno] A9lo g S PAE |8
71le] FERE KA (317022-03-1-SBO10Y] <J3) A
DEAFU. A1) Aol FA=HU
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