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Radiographic and Ultrasonographic Diagnosis of Single Intrahepatic
Portosystemic Shunt in a Dog

Hyeyoung Chun and Dongwoo Chang'

College of Veterinary Medicine, Chungbuk National University

Abstract : A 4-month-old 5.7 kg male Golden retriever with history of seizure, depression, lethargy and anorexia was
referred to Veterinary Medical Teaching Hospital, Chungbuk National University. Hematologic examination revealed
microcytosis and nonregenerative anemia. Serum chemical values showed increased serum ammonia (423 umol/L), ALP
(1101 U/L), r-GTP (13.9U/L) and CPK (1454 U/L), and decreased total protein (4.9 g/dl) and BUN (1.6 mg/dl).
Microhepatia was shown in survey abdominal radiographs. Color doppler ultrasonographic examination revealed dilated
tortuous vein with turbulent flow within liver parenchyma. Intraoperative jejunoportography and intraoperative ultra-
sonography confirmed the location and size of single intrahepatic shunt vessel in the left medial liver lobe. Also, the
anomalous vessel entering the caudal vena cava was identified beneath the diaphragm. The shunting vessel was ligated
with using an Ameroid constrictor. General conditions, hematologic and serum chemical values resolved gradually after
surgery. One month after surgery abdominal radiograph showed normal gastric axis and it was consistent whit the normal
size liver. Normal echogenecity of liver and enlargement of portal vein were shown in ultrasonography. It is assumed
that survey radiography and ultrasonography are useful for diagnosis of single intrahepatic shunt in a dog and especially
jejunoportography vein portography and intraoperative ultrasonography are suitable for confirmation of the anatomic

location and size of the shunting vessels.
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Table 1. Serum profiles of a Golden Retriever dog

Item Unit Result  Reference value

Total protein g/dl 3.7 5.4~7.1
Albumin g/di 3 2.6~3.3
AST U/L 63 23~66
ALT U/L 106 21~102
ALP U/L 1101 29~97
r-GTP U/L 8.7 12~64
BUN mg/dl 73 7~20
Creatinine mg/dl 04 05~1.5
Total Cholesterol mg/dl 149 135~270
Glucose mg/dl 97 65~118
Triglyceride mg/dl 18 21~116
Total bilirubin mg/dl 0.3 0.1~0.5
CPK ‘ U/L 1454 42~530
Globulin g/dl 0.7 27~4.4
A/G ratio 43 0.59~1.11
Ammonia pmol/dl 423 30~60
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Fig 1. Plain radiograph of the dog with portosystemic shunt. Ventrodorsal (a) and right lateral view (b) before surgery. The pylorus
and body of stomach are displaced cranially (black arrows) and the axis of the stomach (black line) is displaced cranially in lateral
projection (b). Ventrodorsal (¢) and lateral view (d) 37day after surgery. Gastric axis is parallel to 11th rib and it is consistent with
the normal liver size (d).
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Fig 3. Intraoperative jejunal vein portogram of the dog with single intrahepatic portosystemic shunt. Contrast medium was injected
into the jejunal vein and pass into the portal vein (black arrow). However, contrast medium is not observed in the liver parenchyma
because it bypase the liver by the shunt vessel (black arrow heads) in ventrodorsal (a) and lateral view (b). Ameroid constrictor

placed around an intrahepatic portacaval shunt (c).

Fig 4. Intraoperative color Doppler ultrasonographic imaging
of the dog with single intrahepatic portosystemic shunt.
Dilated double shunt vessel with turbulent flow was identified
in the left medial liver lobe.
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Fig 5. Changes in serum chemical values after surgical tretment of single intrahepatic portosystemic shunt in a dog (1:post oper-
ation 1 day, 2:post operation 2 day, 10:post operation 10 day, 22:post operation 22 day).
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Fig 6. Ultrasound image of the dog with single intrahepatic
portosystemic shunt 37 days after surgery. A lot of echogenic
double line(arrows) representing portal vein branches were
shown throughout the liver parenchyma.

on, White® So| B3 =o)A 7 7HEE et
Zo] thaisithes WEaw dAshs 23S Ravh

e 7HEHO ZRE 80%, {HEUOZRE 20%2
El TF=T Ty A el S| A
- ZHEw o 2R E ] EFTE AAEe] wgde] 1A
T gz % 7+ A =3 I ERFEHe] g
ARt Fe HARL BAHeR US AAA AP 2
= =
=
o

&

A} 7}
oj.Q. L
=2
1
=

ol M= drk WA AR 213X f1So] 1WA
o HFoz WMeSE F, 3ol AFE &40

ol A o] weHE
A= A 7‘1%%“?01 33}‘34 AdAl R Al
Z9] 50% )M YEYF flolE Aio] Wditisr, 5
AR o7 HEAAGESe] Wsh: 739 FEoly TR
WE 5 27)%5 Al Yehdbe ekl o S48l 4
a7 Bol7lx= . E o}k, mercaptans, short-chain
fatty acids, y-aminobutylic acid 7+ =) Wik 7+ =
o] RAAEA o] A& Hiloht g, 7 F&
o3, AW AF A4, w2 dF o, Ha Az 59
24 B Fodo] YA =, ojejd F82 4
=} 7] dRFo] gt dsd

4
O o
Lo

AAe 54 2= .

27452, QYR 78 hepatotrophic factor’t F-E3te] 7k
9lZ0] wHlsla, WrlolE AYFUEZ] o) FEH &
S7F VERA "opsrs B ZgoMs #iks 4R,
5, ’l‘r%ljr{‘ 1M 2 Aol FH4eE YEh,

7Hﬂ*%ﬂﬂ%ﬂ%ﬂ e 93 FAslst HAlA
x| 7T Ale Xi%ﬁ“ﬁé’é, AYREZ HYFE, BUN
skl o8] & 5 3len ALT, AST, ALPE= AAtolAL
F o) Ze A W Bwe) w

=
2 93 dAH RS su]fobromophthalem HIEA)E,
ammonia tolerance test T serum bile acid &% E°
otk 22t} sulfobromophthalein HlEAIE-2 YA A
A#5}7)7F o33 3L ammonia tolerance test= A4 <] PSS
o] Adel] 3lojA] serum bile acid ZF 7 BEY ¥
138 zH=t}h, 12y}, hyperammonemiat PSS7F Sl&
< dukro g Yehle AR Ao E Yehle 4
= gt B ZgloAE Havigh Tobias'®7} Bagh wh
o} 7o}l PAZAMY ammonia, AST, ALT ¥ r-GTP 3
©] Z7}¢} total protein3} albumin X8} A3kt HEIHT
e} o)} 7+ A} Aake AW, YA B
A3 A GAFAME Yerd ¢ donE FHHAR
248 WE = slleh

Aul B AAL AN, 2o s FEEE R ER
2Fo] 7}A3laL, hepatotrophic factore] ¥&2o & 7ke] =77}
Arh(47kE; microhepatica). A4 Tl W2 et v
JelA PSS9t B el 7497t Bal Hled, A8
Bt A1) dFao) F718NAL AuEwe) S7kkaA A
FR)2] Akgo] Fiste] vEhe ZoE dEA 3 D}

%85} AXE Seiae 7h4 Hoke A PSS e
o o EatFelgtr 4EA ek 23 AARE 1Y 7]
Zrol] @o| o)&3lT FIZFEsF wom A PSS & 40% T
o] XgtEE Aoz LA AT, B FoldMe Fa
B2 B3l deto] Holge due A I + 3
o). PSSE ERlah] 1% Aol <5 I
T 3osbEAPgo] Qo o9 cranial mesenteric
UJ

Ho ol o

e}

o, 1

ruﬁt'

b
of ¥
© oy 38

angiography, jejunal vein portography transabdominal
splenoportography’s-o] SITH:. ¥ ZgeoA A= A9
of FEE ARk A o) WaduE wE U
o Q3a A% Tt w BB B PN 2R
o 2 ool 32E 98 $30] sk gEEuz
Geg AMgsiA B &, ARed 9AAgt 1 2le
Has B 5 Aom, ol 4¥ Be) e YA}

Fd5lH | ampicillin®} metroniazol
7 7+ A E TS, lactulose S FATFOEN LR
Yole] AL AAAIA Fojol P, 2 of oA Z lactulose
o} QAR FY FE E9FE ampicillino
metronidazoles} 7 731151 FAAZ WA A& 3}
FAGE, s YdEAdel A AU

F=H “o“?.j—iv‘f ‘?_’r%"?‘é%% 2AH Azsle W
Ameroid constrictor & 18313 AAE] HjATI= W
ops. dEERs Ay AT Afde EUEe
WA ARge] 7HEEbo] AZRTE 10 cmH001 ¥4

oy

o O

=]
A F

_I[}lv

—_



-1 d
o B77)9) £8eiRE ARaA) B Fol $o) ¢
&2 SR e $5L v Bk 2Rl 99 7]
F2 UEAIA RY Aol $RARE A 2T 4

o

< "Rl & Y T g AFES dldolshs dhEo)
At ol E 7IES UEIKA FE AfdE = e
Lol BT £8, 749 78€Y 59 ZAoz olF A
H 5o 4L 4o £ Jdon FA Yol ApE $ gl
o Ameroid constrictor=  1950dtlol] #g-o07 sfuly)

RAem FFHol 7t casein® Y&l sheno] o)
B0zt & v BE WES 9BE suinless steelE ZHE
= FHE TEoA Ut @ e L A HS
254 caseino] H4:3] B3N o]F o] AA AA
3] BAsPAX FAE A3 HAHATA BB, Vogt 5
o] AFOZ oAl TH)A e RuANG S A
&3 FHE Bisgon, o)F 7hA pssY WA ¥ u
ke ZHEUYS 237 % WHos Huoldzsw 7}
9/ TS RHE F o3k Pt Ameroid constrictorS
AREE QP e B Ho] Qi) Vogt? ¢ B wE
Ameroid constrictore Wl @8 2A9) 70% 9

AMEStedof B 2 Ho}h F& FE AR ALl
2719 &3] HAGT T Ik B dexE A g
dollm Brsiar, GeEtdde] gAut olgiola Fo)Aw

-

o
— =

l

l

=

ZhiA PSSE H 10vtE]le] MEAC Ameroid
constrictorg “F&sl] X FE Kyles 59 B e ¢Jshd 1
oi2jollA] HAL, 3ulelollA] B<me), 3upajelld drlRe] d=
o] g o2 ehdul sA|vH B e ohE Hakg
slo] Sl MRS % F Bk H HAPIA
ammonia, ALP, CPK$} r-GTPE & & AA 3] 7H4sige
1, total protein?} BUNE AA3] Zrlsle] & & 332o)=
Aoz FEYAT. & F 3790 AT T vAlM &
Follal ko] A7I7F FFom slEd AL s 5+ 9
Ak EZH, ThAeA Tee) 2HEE g9o)

Al ZF 259 2do] Yehdt)

o
o2 oFHIUTE AN AAETSE B 5
T AYEFE NS vepnh @338 HaboA
ammonia, ALP, -GTP ¥ CPKFX7t zHzb 423 umol/L,
1101 UL, 139UL 2 1454 ULE 25HATL, total
protein® BUN©¢| 4.9 g/diZ} 1.6 mg/dlE A8kEoglr). ©
& 5 AR 29 el o] #FEith 28w
AAbllA 2 JellA off7t e StEs FETEs

10.

11.

R
Auls IS £ ATt &Fol] AAS APz S
I E2SHE 7] AF UIS ol e @ A v
o] YRIe} A8 AT 5 YAt £, FA 1o
oA TUIFWo R Bojrk= ulAAHe AL gl 4
AR HEAHFH, DAl AL, SAspelEAL 2 GArerH
AARE B8 d 7Y 92 AaRugeto  zusie]
o, Fige 22 gl dErE A Ameroid constrictorS
FAATE. & & UREEQ A, "asky px] W 8
45 A7} AR R & F gedls v
B2 R 289 Aol AR i30] ekt ol
o ofsh 7o) BAoE B=E A YT + YA} £
S 2} Aol BAHe) 2l olzst gn Bue B
Y 5 9T e S WA FAj9} 28
AAE olgste T sjratd 929} 7S Bl
3laL °o)E Fol] T 7A AAEETieRs Xigte 4= gf
S22, ameroid constrictors 2-g§3}o] ol& AFE £
At
g 128

1. Birchard SJ, Biller DS, Johnson SE. Differentiation of

intrahepatic versus extrahepatic portosystemic shunts in dogs
using positive-contrast portography. J Am Anim Hosp Assoc
1989; 25: 13-17.

. Boothe HW, et al. Multiple extrahepatic shunts in dogs: 30

cases (1981-1993). J Am Vet Med Assoc 1996; 208: 1849,

. Butterworth J, et al. Selective alterations of cerebral spinal

fluid amino acids in dogs with congenital portosystemic
shunts. Metab Brain Dis 1997; 12: 299.

. Center SA, Baldwin BH, Lahunta A, Dietze AE, Tennant BC.

Evaluation of serum bile acid concentrations for the diagnosis
of portosystemic venous anomalies in the dog and cat. ] Am
Vet Med Assoc 1985; 186: 1090-1094.

. Center SA. Hepatic vascular diseases. In: Small animal

gastroenterology. 3rd ed. Philadelphia: WB Saunders. 1996:
802-846.

. Center SA, Magne ML. Historical, physical examination and

clinicopathologic features of portosystemic vascular anomalies
in the dog and cat. Semin Vet Med Surg Small Anim 1990; S:
23.

. Daniel GB, et al. Per rectal portal scintigraphy using

99mtechnetium pertechnetate to diagnose portosystemic
shunts in dogs and cats. J Vet Intern Med 1991; 5: 23.

. Fossum TW. Surgery of the liver. In: Fossum TW, ed. Small

animal surgery. St Louis: CV Mosby Co 1997: 367-388.

. Griffiths GL, Lumsden JH, Valli VEO. Hematologic and

biochemical changes in dogs with portosystemic shunts. I Am
Anim Hosp Assoc 198]; 17: 705-710.

Havig M, Tobias KM. Outcome of ameroid constrictor
ligation of single congenital extrahepatic portosystemic shunts
in cats. ] Am Vet Med Assoc 2002; 220: 337.

Hunt GB, Hughes J. Outcomes after extrahepatic porto-
systemic shunt ligation in 49 dogs. Aust Vet J 1999; 77: 303.

. Koblik PD, Hornof WJ, Breznock EM. Use of quantitative

hepatic scintigraphy to evaluate spontaneous portosystemic
shunts in 12 dogs. Vet Radiol 1983; 24: 232-236.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

7He) 2=

Kyles AE, Gregory CR. Jackson I, Ilkiw JE. Pascow PJ. Adin
C, Samii V, Herrgesell E. Evaluation of a portocaval venograft
and Ameroid ring for the occlusion of intrahepatic portocaval
shunts in dogs. Vet Surg 2001, 30: 161-169.

Laflamme DP, Mahaffey EA, Allen SW, Twedt DC, Presse
KW, Huber TL. Microcytosis and iron status in dogs with
surgically induced portosystemic shunts. J Vet Intern Med
1994; 8: 212-216.

Lamb CR. Ultrasonographic diagnosis of congenital porto-
systemic shunts in dogs: Results of prospective study. Vet
Radiol Ultrasound 1996; 37: 281.

Laurence D, Bellah JR, Diaz R. Results of surgical
management of portosystemic shunts in dogs: 20 cases (1985-
1990). J Am Vet Med Assoc 1992; 201 : 1750-1753.
Maddison JE. Hepatic encephalopathy. Current concepts of
the pathogenesis. J Vet Intern Med 1992; 6: 341.

Martin RA, Payne JT. Seminars in Veterinary Medicine and
Surgery (Small Animal) 1990; 5: 134.

Matushek KJ, Bjorling D, Mathews K. Generalized motor
seizures after portosystemic shunt ligation in dogs: Five cases
(1981-1988). J Am Vet Med Assoc 1990; 196: 2014-2017.
Meyer DJ. Liver function tests in dogs with portosystemic
shunts: Measurement of serum bile acid concentration. J Am
Vet Med Assoc 1986; 188: 168-169.

Murphy ST, Ellison GW, Long M, et al. A comparison of the
ameroid constrictor versus ligation in the surgical
management of single extrahepatic portosystemic shunt. J Am
Anim Hosp Assoc 2001; 37: 390-396

Porster van Hijfte MA, et al. Per rectal portal scintigraphy in
the diagnosis and management of feline congenital
portosystemic shunts. J Small Anim Pract 1996; 37: 7.
Roudebush P, et al. Hepatobiliary disease. In Hand MS, et al
(eds). Small Animal Clinical Nutrition. Mark Morris Institute,
Topeka, Kan, 2000: 811.

Schunk CM. Feline portosystemic shunts. Semin Vet Med

29.

30.

31.

32.

33.

34.

35.

36.

515

Surg Small Anim 1997; 12: 45.

. Sleight DR, Thomford NR. Anatomical Record 1970; 166:

153.

. Swalec KM. Portosystemic shunts. In Bojrab MJ, et al (eds).

Disease Mechanisms in Small Animal Surgery. Lea &
Febiger, Philadelphia, 1993: 298.

. Tiemessen I, et al. Ultrasonography in the diagnosis of

congenital portosystemic shunts in dogs. Vet Q 1995; 17: 50.

. Tobias KMS, et al. Surgical approaches to single extrahepatic

portosystemic shunts. Compend Contin Educ Pract Vet 1998; .
20: 593.

Tobias KMS, Rawlings CA. Surgical techniques for
extravascular occlusion of intrahepatic shunts. Compend
Contin Educ Pract Vet 1996; 18: 745.

Vogt JC, Krahwinkel DJ, Bright RM, Daniel GB, Toal RL,
Rohrbach B. Gradual occlusion of extrahepatic portosystemic
shuns in dogs and cats using the Ameroid constrictor. Vet Surg
1996; 25: 495-502.

Vulgamott JC. Portosystemic shuns. Vet Clin North Am Small
Anim Pract 1985; 15: 229-242,

Watson PJ, Herrtage ME. Medical management of congenital
portosystemic shunts in 27 dogs-a retrospective study. J small
Anim Pract 1998; 39: 62.

White RN, Burton CA, McEvoy FI. Surgical treatment of
intrahepatic portosystemic shunts in 45 dogs. Veterinary
Record 1998; 142: 358-365.

Whiting PG, Peterson SL. Portosystemic shunts. In: Textbook
of small animal surgery, 2nd ed. Philadelphia: WB Saunders.
1993: 660-677.
A3, FAF

o Fdl. AEth

u] <=7 0] 4 Portosystemic shunt (PSS)
Foth=i7 1998; 23: 55-62.

PYE olxE, A%, g, AydE, £39, o|FH,
deA, IAF. Ameroid ConstrictorE ©]-&3 7oA <]
Cre 709l RN GESe] X5, T Vet Clin 2001;
18(4): 442-447.



