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Abstract

Objective: To evaluate the diagnostic value and survival benefits of a multimodal strategy for canine
primary hepatic histiocytic sarcoma (HHS). Methods: A 14-year-old castrated male Golden Retriever
was diagnosed with primary HHS via physical examination, laboratory tests (CBC, serum biochem-
istry, CRP), multimodal imaging (radiography, ultrasonography, contrast-enhanced ultrasonogra-
phy [CEUS], magnetic resonance imaging [MRI]), cytology, and histopathology. The treatment pro-
tocol was designed based on cytoreductive enhancement theory: Cytoreductive surgery (>85% cy-
toreduction rate) was performed first, followed by oral pazopanib (tyrosine kinase inhibitor; 3
mg/kg, Q24H) initiated on postoperative day 14 to inhibit angiogenesis. Doxorubicin chemotherapy
(30 mg/m2, Q3W, 5 cycles) commenced on postoperative day 14. Adverse event monitoring included:
CBC 48 h pre/post-chemotherapy (myelosuppression); blood pressure Q2W; UPCR (urine protein-
to-creatinine ratio) Q4W; hepatic enzymes (ALT/ALKP) Q4W; echocardiography every 2 cycles. Re-
sults: The dog presented with anorexia, cough, purulent/bloody nasal discharge, and an abdominal
mass. Laboratory findings revealed anemia, hepatic injury, and inflammation. CEUS showed ring-
like hyperenhancement in the arterial phase and rapid washout (>40%/min, “wash-in/wash-out”
pattern) in the portal phase. MRI demonstrated: hypointense T1WI, hyperintense T2WI/STIR, re-
stricted diffusion on DWI, and dynamic “wash-in/wash-out” enhancement. Cytology/histopathology
confirmed malignant HS. The combined therapy was well-tolerated without significant hyperten-
sion (SBP < 160 mmHg), proteinuria (UPCR < 0.5), or hepatotoxicity. Overall survival (0OS) was 456
days. Nasal squamous cell carcinoma developed at 15 months post-diagnosis, leading to euthanasia.
Conclusion: Cytoreductive surgery combined with doxorubicin and pazopanib significantly prolonged
survival in canine HHS (268% increase versus literature-reported median survival of 169 days with
doxorubicin monotherapy). Multimodal imaging (CEUS, MRI) provides critical preoperative diag-
nostic and staging information. Vigilance for chemotherapy-associated secondary carcinogenesis is
essential in geriatric canine oncology.
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HE R % 0.8% (95% CI: 0.5~1.1), W& m T2 RPN 0.2% (P<0.01) [2], H 67%K4T WIE#E[3].
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LB N2 VS IR . T RO 0 1) 77 (e e iy JE ) 26 N SR R vR 9T h IS kg, (HHLAE R HS/HHS
{1 S FH BE A5 R A BR[S] [6]. AR SCHR 5 — 115K FH g v K R Bk 22 2 LG B AT R A e J8 B8 1) YR 97 R R
HHS Ji i, R1G 82 E KA (456 K), B ERD 2 B0697 I ENE L Im R S0,
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14 SR E & TBRAR, AH 35kg, EMGREIRTE ., 2023 £ 6 Amltiz, TUF: I 4 REBMIRL -
T 1 H AT I A (i M T I 22 B 43U o W02 B SRR U IR T 4k R IR (A T B R A AT, (HFR
LALLM AT RECFE LT R); BATATH ZPEA R 5. HHilE Q10 LXK,
2.2. PRI

FEARUURR, ST, SN & KB R ) e N TR B . XU bk B a5 5 P b k(20 3% 3
cm)o HIFHE DX fl K SRR . ASERIN S A2 U AT o R R R A e IR BB . DU S I LR B R e . Ak
IR 38.0°C, FRURANER 40 Ik/4), 0% 130 k14, BCS3/9. CRT >3,
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Table 1. Abnormal blood test results of the dog
1. BARILGENF EIE4R

B SR N M= A S
RBC (x10%/L) 480 | 5.65~8.87
HGB (g/dL) 11.9 | 12.0~18.0
HCT (%) 326 37.3~61.7
AST (U/L) 91.33 1 0~48
ALT (UIL) 246.98 1 10.0~125.0
ALKP (U/L) 916.03 1 23.0~212.0
CRP (mg/L) 33.39 1 <10
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M(RBC, HGB, HCT B&fik). MiFAAk B H B &3 7= (AST, ALT, ALKP). CRP %35 T /s 20E
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Figure 1. Abdominal X-ray of the dog A, C: Left lateral view; B, D: Dorsoventral view; Arrows: The boundary of the tumor
El1 BREI X %A A C: £ffi; B, D: BEAL; &isk: MELF

JiE s A (1] 2)

TEAT 0 R 5 BB 7 I 2 (CEUS), A w] WL AT IE I K R0, PRS2 o2 e 75 B AN,
AN B A A ST P RS DL 22 TR A TR RS o A [T, IR 2.8~6.3 cm ANEE, CDFI T mJ WL B & IS
T FIEERE EER K T W2 AN Y G 18] P A GG, R b B R LA R . FR O O R i
(CEUS), i & R ki 55 75 15 4 (SonoVue®Fifl i 5 571), 34 s/ N A A PEAL iR 3 0% 58, sk
ARG IG SR, Bk 8 1K, WA SR BRI S BT i 2.3 (R & & ML AL IR R ) s [ DK/ 3B A1
9, 1K 28 s BRIG (BREE 2 >40%/min). RIS NS BOCERHEII R HHS RILAHRT, 5RE1HE
AEPECU R B AR A HHS). 5 I i ik 55 J0 [0 75 S5 M ZE BN KA T TKIH A B3R HH A58 P 035 T 1
W, RN G RS K S B

WEAEAR A (MRY) (4] 3)

i 15T 8 SRR . F 4 P (T1IWI, T2WI, STIR, DWI) K 5h 2145549 45(DCE-MRI,
FRKE S EL DU % 0.1 mmol/kg), WEZEBNKEA . 1K A AE B BAsm AL AE v o AT 80 AR 5 A0 AR 7
TIWI EARYAIFHGES, T2WISTIR 24555, DWI 2HERES, SRIRECZIR. shAHEaR
(ki 49 4L DL 0.1 mmol/kg), Rk bt gkt astl, TIBKII: RO MR AT 4, iR
FRIEWI R, 2 Rttt B BELRBR(MRI) (B 3).
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Figure 2. Abdominal ultrasonographic and contrast-enhanced ultrasound (CEUS) findings A: Heterogeneous hepatic paren-
chyma with mixed-echoic masses (arrows); B: Multiple anechoic cystic structures adjacent to the caudal vena cava (arrows);
C: CEUS arterial phase demonstrating peripheral rim enhancement and feeding vessels (red arrow) within the hepatic mass;
D: CEUS portal venous phase (25~35 s post-injection) showing extensive hypo enhancement in the mass in-terior (red arrow)
2. BRIEFBERBEES A: FFIESSREEARY, JRREEIFRREX); B: BEHKSTRSANTEE
MEEHI(ETK); C: FFBEEISRIES EBKER) R EIA IR R gk 7 I (L1557 k); D: RFREEISRESZ(TIBKER), |7~]
EATERER R IER(LLETK)

Figure 3. MRI findings of the hepatic mass, Hepatic mass: Heterogeneous hypointense on T1WI; hyperintense on T2WI/STIR;
markedly hyperintense on DWI, suggesting restricted diffusion. Dynamic enhancement showed a “wash-in/wash-out” pattern
[ 3. BARFBE MRI RIFFBESAIBE: TIWI ERHMTH[RES; T2WISTIR 245FS; DWI 2ZRESES,
R R. ShSIERE “RERE” &KX
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Figure 4. Liver mass cytology (Giemsa stain, A\ B. C: x400) and histopathology (H&E stain, D\ E. F: x40, x200 )
E 4. FFREBRHARBRSS (BIBFERE, AL B, C: x400), HLAFEH(HE #&, D, E. F: x40, x200)

2.5.2. FEHMLALATRIES

TAKE - AL g is T (B 4) WS P S0 8 LRI P . JC BB A i, HESI 2 k. iRg 4
MFAREZ M, KAOAAS—, BANE, BRFEEEHL, RKEZRM, ROCUE, 7T RR I
. B RTHS WA T, 454 e 240 (CD18+, MHC N+)Hi12 ik P T ST 2H 23 4 g Y
. AR #: T2NOMO.
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AR B ARREE . X B IR s g ME— kb 28 B, RO IR B (i, il R ES
SRR, BE T S A R G LA DR S R P T RS R A A M PR R A A PR ) R
FALE A BIRG,  B A JE % IR I R G AR IR IT TR, B R WHO KRR
8 TNM 43 H1F5 1 (Owen, 1980): T2 (R B2 >5cm), NO (X 454675), MO (Tmibi#2) [7].
ZRASWN JE R P AT AL LA PR, IR 2 #A(T2NOMO).
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s

Figure 5. Intraoperative photograph of the liver mass (A, C) and paracaval cyst near the posterior vena cava (B)
5. FFBERMA(A, C) R R R=R8BKSE T (B)FA

AT T AR B PP R el AR o AT TR 420 30 min, AHT 30 min J¢ T yESTE i 2 1%(10 mg/kg). 3
1% (0.1 mg/kg) . ZRTEAR(25 mglkg) . BRI S B K B 4 SEFEKE (2 ng/ke) BEA T VA (3 ma/kg)s
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FARIGF], W ZL 85%. JFNT VLA B R 720 thid 24 VR 2R 1, AR 25 it S ik Ui &=
1BIT . ARJEE 7 RIFWEMMENJEV6ETT (3 mglkg, —R—1IK). GI7 AR ML (ki < 160 mmHg). UPCR
(<0.5) B FFIhRe R bR 4R AE IRV, RGP RA R KB, ARG 14 RIFIEZ I EMTT (30
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R HHS & —Fh 5 WARAZ 22 VAR 5 00 B SG PE g, U5 B A R[] [3]. Al 2 s s A5 2% (X
4, US, CEUS, MRNS&AMM: LU0 (8 e AR L2 . R, Realig CEUS 1)
COUEPR 7 B8] & MRIITRECZ IR “HRFEPR I SR [9], 5 N RAHEI 1R HHS RILAHTF,
NARFTEW RGP T O 2, SRR 7 AR mis Wik v AR BRI ¥ R A 4B [10] [11].

LGN R HS (B4 HHS) X EST RN A P, AEA7 1% . B ali T AR BT T 1) A7 AR A7 STk R E 2 78
85~169 K[4] [5]. AWK H 2 AT H ROBHFAR + ZRWE + MHrkig)g), k13 456 KIHEKA AT
W, RERTSCRERIRIE B2 L R RIT HHS R A ZEF (169 K) [4], #&THFIA 268%. Rk
BUEIEE: (1) TR RIS i IR R > 85%), nl Atk BT BRURIME[12]; (2) LRLEEER
b Ra 4 (3) MM JE BB A 314 VEGFR/PDGFR % (K VEGFR-2 [FVEMEIL 92%), Mfme iy J& % [ 4
#l VEGFR/PDGFR i # (X VEGFR-2 [A¥§ ik 92%) [13], AT fEidLd i 8 1E # 1k (vascular normalization) 24t
HMRETE[13], e 2 R LR AR MR H LN IR FE AN G A [14] . =35 VR nT RERELIT 1 “ T 20 i - 1
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Z54R BN J1 I T B % )R R A R VEGFR-2 B AL HL 2 4k Al 3 45 R — 8 [13]. A8 Ikik
TE T MM JE G A BUR R 2 (%2 R L) TRTT R HHS IIG R B AE AR 3R 28, NASKIGTT IR 46 7 8 B %

ARG RIS I AFLE MR ML 2 53 WA, 24 5] 28 FE R 4 R MR A SR e (R AR 238 A 2 L R 5 ok L 5
JiE L) BRI B 8 4k K B W SRR R AT BE: (1) BT EAEE IR IR KL, {2 X Z8/IMRI 235K
ABURZ: (2) ZRWEEZM DNA B IE [ EFR EREE. BT &BMHR D RKHALHBARETE
FRE[2], B EEEEEARIAE > 14, HESCRRAIT A OO AR AR U . ARSRE SO AN B SR R SRR R
RAT L CT BUA Bk & DAFEBR BB R . EA 5 002, BRIEMIZ)E 15 (2 F AR RiHfIE 150
mg/m2)4k K S B RIR R . 2 3R RN IR AT 53 DNA #5145 (W1 TP53 ¥4%) [14], 24 RH
£ DNA 2568/ T BE(nsmbidg 1) [15], #F& “ ZRATH” #ik. RIREZFERKMBEERE, JtH
Sl B A B A BRI AT 29WIT, 75 o R TR 4k R P IR TR AU o SR SR 78 T R 2 I I ML ctDNA
H1 TP53/KRAS 453k 5y i [K 58 A% DA R TIUES

4. #hig
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