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Porto-sinusoidal Vascular Disease: What Radiologists Should Know

Ji Hun Kang
Department of Radiology, Hanyang University College of Medicine, Hanyang University Guri Hospital, Guri, Korea

Porto-sinusoidal vascular disease (PSVD) is a rare hepatic vascular disorder that can cause portal hypertension.
Its diagnosis can be challenging, as its clinical manifestations can overlap with those of liver cirrhosis. However,
radiological imaging can provide valuable clues to differentiate PSVD from liver cirrhosis. This review aims to
identify imaging findings that suggest PSVD in cross-sectional imaging and ultrasound elastography, enabling
the suggestion of a liver biopsy that is essential for diagnosis of PSVD.
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AN B UABIA] F= A7t 22 WAL o] idiopathic
portal hypertension, non-cirrhotic portal fibrosis,
B pEete 22 7+A43ket e AYPH wA7HE  hepatoportal sclerosis 5] THE A o7 T8l
3} (advanced chronic liver disease) Aol Al 2As  AFRstT) ().
W, U5 &8, 54, HHES 59 Ode S ¢ olof] 20164 f+H7t3t3]o| A= Schouten ¢
o7 £ 9tk (). ol 2 T "ol Ay, Atk & & % asto] 2HEE7E Gl BHuEer S FolM 7
F& AH, vgt = 7E} A} o)A o R Q15 WPE vk Wt elo] BERME T ZHEwolL 7hA W Ha)
A7HAS Satol A WAL AT StEH A EAY ) —E 739-& B3ty idiopathic noncirrhotic portal
(transient elastography) 22 H] X”Z#’J ZAAZF @o] Al hypertension (INCPH) 2.2 Aol&tqitt (2, 3). 3HA|Wt o]
YEHA Y (liver stiffness) SHA7F =4 FoF Ao+ E7HA XﬂUWOl A=, INCPHE 27|+ &
€ BuinaEge] U, Bunadel 7 49 Arst  WiaEcte] WA e & Ui, ol Aot o
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F&/ 7HE%o] INCPH oA gHrE 4= glom, oF
40%2] INCPH Aol 73} Fof ZHEmd o] Bget
T Aol A7) wioltt (4).

o| st ATt S ZFE3H7] Y3l 20199 Vascular Liver
Disease Interest Groupe M2 71ES AotslR 1, o
FEO] ¥§ro| intrahepatic portal venuleo|t} sinusoid
2 Jste] EE sinusoid AEA Y EHadY¢
(presinusoidal portal hypertension)< #&3}7]¢] °o]&
porto-sinusoidal vascular disease (PSVD)Z sttt
(4). w2t PSVDE INCPH Ht} dghe] tpefst SHe
HrYgsts & o =23 7igoltt.

PSVDE] Bolt A A 02 74E} ¢, B
Qo] of ek Atglo] o] AR AAFeHE ARHA 4
F} 248 WHlo] Qi A9E JMow 9t (4). o
2h 7t ZA 7} ko] BaAolt. olo] Hsl 1) £

WSS AAMSHE S 7f o] B0l ¢
UAAL, 2) PSVDE AlAbashe= 8t 7R o]l Eo]&Ql
A8 ol AL 3) & 7 o]/de] H|EolHQl ¢
A oot 24 ol FA = A A £ 4
T} (Table 1). Ao ZE 7HAII} Q= StAjo A &
WIHAS AlAFSHE EolAQl A AS7} gloets

=

obliterative portal venopathy, nodular regenerative
hyperplasia, incomplete septal fibrosis/cirrhosise}
Ze BolHd A4 o] ot PSVDE At
sk 4~ Itk 3FAT Budd-Chiari syndrome, sinusoidal
obstruction syndrome3} -2 7HYWGE2 2ot A
od Aoy mAEHEET A= sarcoidosis,
congenital hepatic fibrosis 5¢] Z&-2 PSVDO|A] A €]
=t (4).

PSVDeFO] #elgo] A7 o7 oFAU e d
0] ¢4 e, "oy EHdes X g3}
7] Q18 Argshe R A gAAE Ag O A, HIV
of N gAQF HIV #4124, 123l L3
(prothrombotic condition) 5©] T} (Table 2) (4).
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Table 1. Definition and diagnostic criteria of porto-sinusoidal
vascular disease

Signs of portal hypertension Histological lesions

suggestive of PSVD

Specific  Varices Obliterative portal

Portal hypertensive venopathy

bleeding Nodular regenerative

Porto-systemic collaterals  hyperplasia

at imaging Incomplete septal fibrosis/

cirrhosis

Not Ascites Portal tract abnormalities
specific ~ Thrombocytopenia (multiplication, increased

number of arteries,
periportal vascular
channels, aberrant vessels)
Architectural disturbance
(irregular distribution of the
portal tracts and central
veins)

Non-zonal sinusoidal
dilatation

Mild perisinusoidal fibrosis

Splenomegaly

To diagnose PSVD, at least one of the following three criteria should be
met without evidence of cirrhosis in a liver biopsy: 1) one specific sign of
portal hypertension, 2) one specific histological lesion suggestive of PSVD,
and 3) one non-specific sign of portal hypertension AND one non-specific
histological lesion suggestive of PSVD in combination.

PSVD = porto-sinusoidal vascular disease.

Table 2. Extrahepatic conditions known to be associated with porto-
sinusoidal vascular disease

Immune disorders Common variable immune deficiency
Inflammatory bowel disease

Celiac disease

Protein C or S deficiency

Factor Il or V gene mutation
Antiphospholipid syndrome
ADAMTS13 deficiency

Didanosine

Azathioprine

Oxaliplatin

Human immunodeficiency virus
Repeated gastrointestinal infections
Turner's syndrome

Adams-Oliver syndrome

TERT mutations

Cystic fibrosis

Prothrombotic
conditions

Drug exposure

Infections

Hereditary diseases
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Hi% o} (6-8). stA|F o] A
sl ek 4 917] wlEo] 9%
fo] SHHE PSVDE H4stz e
o] A14E 7tsAdo] et & dtof m
PSVD $2}9] oF 72%71 Aol 71832 2Q1H A
, PSVDE F JQE7|7HA 9 &9 AIZHe 327140]
(9). PSVDe} 7H748t BF FHudsto] sutd 4
S ES skl Sl TS Fe o o
£ dokdtth= FolA FLstAT, PSVDE 77
dHAe® 717]50] o HEH QAL oT= ¢
A2 AHA lof ZpolFo] EAFTE (10). =5 T
3 Hiolg Az oy SF S HASo] FHIEA]
PSVDE] 749 7+ (hepatocellular carcinoma) ¥4 7+
| (surveillance)9] € Q/do] =X &7] W&ol 7+t
o) gl Fastth (o). AW YHHoRE A9 2
B TRelE 70 47 2] nhgo] EUnEe] s
B H7HE S8l Aldshe 259, CT, MRI, 233874
=% (ultrasound elastography)d} 22 HAALES
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oqg] Aol mEH 717 3}et Hlulste] PSVDE Al
Abste @delEtd 44
CTY MRISt 22 ©H
7v73ske] AgA N 24N xHZAAA (liver surface
nodularity)o] PSVDOJA= R HIERE Kotk Hojtt
(Fig. 1A). $F Aol =T FgH o2 wokst 7txHd
Aol vl go] 7t oF 89% oLt PSVDOA
© 9 16% AT} 9). HFAEEY S AFH o= S5t
WAts T2 IWS AMSSH AFollA & oot Fdst A&
Btk (11). 1)/dd9] viti= 7H733ket PSVDA 2jm|Ql
+ 2ol & HolA| ghokoyt 4799 915 AL PSVDR
o} 733t S8 A JEERLL, 47499 HHl= 1 A}
A=2% PSVDet 7H33HE st Evd v A40]
AW ZFEHA YO o Hel & 1A T Fdgkel 7
of tigt Aol & o PdHEe ALE HiHT (Fig.
1E) (9, 11-13). o] ¢} 37 EW1E o] FHHE PSVDe}F 7H
733t B AUy B4 vAH oz B 4 QAT ]
2o )5S Hol= A BN Au= 1HEstH
Tt PSVD7} & H A% &<

30

Imaging Findings of PSVD | Ji Hun Kang

Table 3. Imaging findings suggestive of porto-sinusoidal vascular
disease rather than liver cirrhosis

Cross-sectional imaging Elastography

Smooth liver surface
Normal-sized or enlarged
hepatic segment IV Markedly increased spleen
Portal vein abnormality stiffness

(thrombosis, reduced caliber, lack  Increased spleen/liver stiffness
of visibility) ratio

Splenic/mesenteric vein

thrombosis

Marked signs of portal

hypertension,

disproportionate to preserved

liver function

Presence of benign focal liver

lesions (FNH-like nodule)

Normal or slightly increased liver
stiffness

FNH = focal nodular hyperplasia.

Z2Y374 CTU MRIOIA Holz 7HEw o]/ of 5
eho] ZHdo] =85 & & Stk PSVDE IRV &
ME & 4 91%0] obliterative portal venopathy7}
2A 313 WHlo]7] wRo] 3shRT) ZHE o) 2
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17%, PSVDO M= 71% At} (14). T&

37 CTY W7y ZH7|o AL HHd 295
7 (heterogenous enhancement)®] H]&o] 7H743stETh
PSVDOIA 3kal, ZHH| 25| 2FAE AHE3H MRICIA
© HIRE ) 5s Kol 4 tEE7] (hepatobiliary
phase)ollA] 7HAA O ASHE7 1 ol HIsiA =
< 7397} 74733kt PSVDOA T &b HQIThAL H s}

HE = A3 Mo 585 & 5 %
: 733HET} PSVDO| A TFH I =7} 2A

=™ PSVD Apo|A HiH M Eo] 44
8.4 kPaolt} (Fig. 1C) (15-17). «{r S = ©
3t o17Lof 951 Baveno VI consensusolA] X
kPaZ} 20 kPa 7z} PSVDE] Atk @ #|9] 7|2
Ue 4 PSVDE} 7H43ke] S Qe A 1l
T 94%, EO|% 96% o|Ao.2 Hualdrt (1), 27k
(gray zone) ¢1 10-20 kPa®] ¥zte] 79 7+73te] =
gk ddlo] giAY PSVDS} A 7heldsgto] Ql= 74
PSVDY] 7t & HiAE & gloBg RAPAE
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g + -
Multi Q-Box™ x:ltl BQ-Eo_x "
Nb Q-Box = 5 . Q-Box =
Mean 6.4kPa Mean 46.1kPa
: Median 46.1kPa
Mean Diam 15.0mm
Min Diam 15.0mm
& Max Diam 15.0mm
Mean 46.1kPa
37.6kPa
56.4kPa
2.9kPa
15.0mm
45.3mm
84%

Median 6.4kPa
Mean Diam 17.6mm
Mih Diam 14.0mm

% Max Diam 20.0mm

Mean 6.9kPa
Min 5.1kPa
9.3kPa
1.0kPa

20.0mm
39.9mm
95%

Fig. 1. A 44-year-old man with porto-sinusoidal vascular disease diagnosed by percutaneous liver biopsy.

A-B. CT shows smooth liver surface (arrow in A) and findings of portal hypertension shown as splenomegaly and gastric varix (arrowhead in
A). Note that the portal vein (arrow in B) and splenic vein (arrowheads in B) are patent. Histological finding of the biopsy specimen (not shown
on the figure) shows a complete absence of the portal vein (obliterative portal venopathy). C-D. Ultrasound elastography using 2D shear wave
elastography shows mild increase in liver stiffness (median liver stiffness value, 6.4 kPa shown on C), whereas spleen stiffness is markedly
increased (median spleen stiffness value, 46.1 kPa shown on D). E-F. After 11 years, CT on the same patient shows that the overall volume of the
liver has decreased, while the volume of segment IV has been preserved (arrowheads in E). Also, note that thrombosis has developed in the main
portal vein (arrow in E) and splenic vein (arrows in F).
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Patients with signs of portal hypertension

Smooth liver surface
AND
Normal-sized or enlarged segment IV

Smooth liver surface
OR
Normal-sized or enlarged segment [V

Liver surface nodularity
AND
Atrophy of segment IV

LSM < 10kPa

LSM 10 to 20 kPa

LSM > 20 kPa

A4

High probability of PSVD Gray

zone

Low probability of PSVD

A

A

Consider liver biopsy PR TG T

associated

Consider liver biopsy

and/or extrahepatic condition

cause for cirrhosis

with PSVD

Fig. 2. Cases of portal hypertension where liver biopsy should be considered on cross-sectional imaging and transient elastography.

LSM = liver stiffness measurement; PSVD = porto-sinusoidal vascular dis

eI E (spleen stiffness) SAA]
PSVDO A §-ol&tA] &8ttt (Fig. 1D) (
@ﬁéﬁﬂ%%gﬂﬂﬁﬂ¢@Eﬂ$lﬂﬂ”ﬂﬂ4
Rt EA HIARA RS X7t & B PSVDY] 74
< 3ok a2} (16, 19).

PSVDOA 718 &8t AP /4 B 342
ASAY 24 (focal nodular hyperplasia-like nodule)

oW oF 12,5-14.0%0) A WAETH (9, 20). 7rhe) 93
o)A o] a5ty F A8 BF FH 7oA st
% 07,:}% Holu 7hetate 9] a2 dSAY 244
< A%947] A4 (washout)o] Hﬂ
235 MRIOJA] 7}‘%E7] of &
=< QE%EE Hol&
ZFAlA] PSVDOA 7 ‘%}-J 3
g £ Q7] mjRol SHHE T 7HES
ko] M Eo] thdsA KAk %
o] §1& 43¢] PSVD SAE LAFE

4670190 ZATBHE oL 7Hoko] HHAY o}x] okoF o1}
£ AFolA= 917%89] PSVD 4t F 30% ©]3<]
A THgHAgo] QAL F9] 370 e FATEE

o] FApol| A kool WSl (21).
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4 B

Porto-sinusoidal vascular disease+= idiopathic non-
cirrhotic portal hypertension®] @45+ A 2JoA] #|7]€
AR EE FE37] 98l HlaLA 2ol Ak g
obZ] SAtEolAl & dHA A g2 Aoltt. Y
4t ATE ASE ks A9t B wiEel 484
S 2= 17358t ol A Fout 9 AAE Sl R
Ae] o £S5 F= TAHE €2 5 Atk etk
Fgofstat At B Eete] HHE s AT 9T
AAto A 71738 et R E] = PSVDE] A7dd] s il 9l
ojof sl PSVDE] ke 9fs 242 Ql 2AHAE Ak
& 4 3lojof shlt.
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Gaoletut o[AL7F ZOfoF & A
dx =z
stofrietn F2[H2 Fatolstu), stofrlstm o ufrfst ofstuf
% E
Porto-sinusoidal vascular disease (PSVD)E= EHUEGS 53 4 Q= H|wF &F 7ho] @A sto|t},
PSVD+= 71738tel fARSE Qldazds Hol7| yige] 4 ezE Atho] offt). shAT /g9 3ha] A= PSVD
o} 71733te] o] F o3 GAE AT 4 Qo o] TEL GHYE F 25uEdS /ol PSVDE AAtet=
Aol sl gotEal, o] & T3l A/defoA| PSVDY kol B2 <l 2AHAE A 4= Al #ttk
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