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Epidemiology of Portal Vein Thrombosis

Filipe Gaio Nery

Abstract

Non-malignant portal vein thrombosis may occur in patients with and without
cirrhosis. Epidemiological large/nationwide studies are missing, conditioning a
lack of information concerning real incidences and prevalence rates of portal
vein thrombosis in both contexts. Yet, portal vein thrombosis is more often diag-
nosed in patients with cirrhosis than without, and in those with cirrhosis, it is
most commonly perceived in patients with more severe liver disease, who are
candidates for liver transplantation. Nevertheless, portal vein thrombosis in cir-
rhosis is also a non-negligible event in patients with a stable liver disease, with a
5-year incidence up to 11%.
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Portal vein thrombosis (PVT), one within a multitude of vascular disorders of the
liver, may arise in patients with and without cirrhosis, expressing different milieus
and specific risk factors (see Chap. 3), accordingly. Importantly, it must be differen-
tiated from malignant invasion of the portal vein, as its etiology, clinical approach,
and prognosis are different. Yet, in the past, malignant invasion of the portal vein
tract and non-malignant PVT were considered somehow the same entity, which
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interfered with the evaluation of the real incidence and prevalence of the latter. Also,
the discrepant results of PVT’s incidences and prevalence rates reflect different
study designs and methodological approaches (most of them were retrospective or
cross-sectional in nature), geographic regions, as well as different diagnostic proce-
dures of PVT diagnosis. Furthermore, the indistinct use of the terms incidence and
prevalence in the literature interferes with epidemiological data interpretation. This
chapter reviews the epidemiology of PVT in patients with and without cirrhosis,
leaving apart from malignant invasion, narrowing of the portal vein lumen due to
extrinsic compression, or in the context of any other malignancy and related pro-
thrombotic state.

2.1 Portal Vein Thrombosis (Non-cirrhotic)

There is a lack of information considering epidemiological data restricted to PVT in
non-cirrhotic patients. Two population-based retrospective studies conducted in
Sweden and in Italy, gathering patients with and without cirrhosis, with and without
associated malignancy, and with recent and chronic PVT, found an annual incidence
rate of 0.7/100,000 and a prevalence rate of 3.7/100,000 inhabitants in the first
report [1], and gender-specific incidence rate of 3.78/100,000 inhabitants in males
and of 1.73/100,000 inhabitants in females in the second study [2]. Another ancient
Swedish report based on the study of 23,796 autopsies found an overall PVT preva-
lence, irrespective of the underlying etiology, to be 1.1% [3]. If excluding patients
with cirrhosis or malignancy and including only patients with PVT and underlying
myeloproliferative disorder, major abdominal infections/inflammation, and no
attributed cause, the number lowers significantly to 0.3% [3]. Even though consid-
ered to be relatively rare, non-cirrhotic and non-malignant PVT is estimated to be
the second most frequent cause of portal hypertension in the world [4].

2.2 Portal Vein Thrombosis (Cirrhotic)

There are several studies reporting incidence and prevalence rates of PVT among
patients with cirrhosis (Fig. 2.1). Hitherto, there is an important discrepancy
between different geographic locations, different methodologies applied to diag-
nose PVT, different study designs, and different grades of severity of cirrhosis. In
England, in 1954, a 13% prevalence of PVT was documented in a cohort of 134
patients with portal hypertension, the majority of whom had decompensated liver
disease [5]. In Hong Kong, in 1965, in a necropsy study gathering 126 patients with
cirrhosis, mural thrombi involving portal vein were found in 25.4% of them [6]. In
opposition to these high prevalence rates, in Japan, in 1985, a very low rate of PVT,
estimated at 0.6%, was reported in 708 patients followed up for a 10-year period in
a mixed population of Child—Pugh class A to C patients (the majority, Child—Pugh
class C) [7]. The diagnosis was based on angiographic studies (either transhepatic
or superior mesenteric arterial portography). Other ancient reports, also using
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Fig. 2.1 Incidence and prevalence rates of portal vein thrombosis in patients with cirrhosis con-
sidering liver disease severity and at liver transplantation. PVT portal vein thrombosis, LT liver
transplantation

invasive diagnostic tools, such as surgical technics or angiography, are in line with
the heterogeneity of the aforementioned results, with prevalence rates ranging from
5.2% to 21% [8-12]. Even so, the highest prevalence rates of PVT are those reported
among patients undergoing liver transplantation (LT), reflecting more severe under-
lying liver disease. Nonami et al. reported a 15.7% PVT prevalence by the time of
LT in patients with end-stage cirrhosis [13]. Gayowski et al., in a cohort of 88
American veterans, found an even higher prevalence of 26% by the time of LT [14].
All of them were Child—Pugh class C. After excluding patients with HCC, another
study documented a prevalence of PVT at LT of 17.5% [15]. In a cohort of patients
listed for LT and longitudinally followed up, a 1-year incidence of PVT of 7.4% was
reported, with the diagnosis made by abdominal Doppler ultrasound [16]. Most of
the studies that report epidemiological data on PVT include predominantly patients
with advanced liver disease, even if not on a LT waiting list. Amitrano et al. reported
PVT prevalence of 11.2% in 701 patients admitted to the hospital (90% were Child—
Pugh class B and C), most of them due to an acute episode of liver disease decom-
pensation [17]. Villa et al., in a group of Child—Pugh B7-C10 cirrhotic patients,
found PVT up to 16.6% per year [18]. Zocco et al., in a prospective assigned study
enrolling a mixture of 81 Child—Pugh class A to C cirrhotic patients, showed a
1-year incidence of PVT of 15% [19]. More recently, Nery et al., in a cohort of
patients with less severe cirrhosis (mostly Child—Pugh class A) prospectively sur-
veyed, found a 1-, 3-, and 5-year incidence of PVT of 4.6%, 8.2%, and 10.7%,
respectively [20]. An American nationwide retrospectively conducted study based
on more than three million hospital discharges of patients with decompensated liver
cirrhosis and clinically significant portal hypertension revealed a 1.5% global
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prevalence of PVT. Importantly, the diagnosis was increasingly recognized as the
years go by, with an annual percentage change of 9%, which can be related to an
increased awareness for the diagnosis and the generalized use of imaging stud-
ies [21].

In short, PVT in cirrhosis has (a) different reported geographically prevalence
rates, which can translate different loco-regional risk factors or reflect different
diagnostic procedures or follow-up strategies of patients with cirrhosis; (b) an
increased incidence and prevalence with an increase in the severity of underlying
liver disease, which has been well documented particularly in patients awaiting liver
transplantation; and (c) been identified to be a non-negligible event also in patients
with non-severe cirrhosis with a 5-year incidence up to almost 11%.

References

1. Rajani R, Bjornsson E, Bergquist A, Danielsson A, Gustavsson A, Grip O, et al. The epidemi-
ology and clinical features of portal vein thrombosis: a multicentre study. Aliment Pharmacol
Ther. 2010;32(9):1154-62.

2. Ageno W, Dentali F, Pomero F, Fenoglio L, Squizzato A, Pagani G, et al. Incidence rates and
case fatality rates of portal vein thrombosis and Budd-Chiari Syndrome. Thromb Haemost.
2017;117(4):794-800.

3. Ogren M, Bergqvist D, Bjorck M, Acosta S, Eriksson H, Sternby NH. Portal vein thrombosis:
prevalence, patient characteristics and lifetime risk: a population study based on 23,796 con-
secutive autopsies. World J Gastroenterol. 2006;12(13):2115-9.

4. Garcia-Pagan JC, Hernandez-Guerra M, Bosch J. Extrahepatic portal vein thrombosis. Semin
Liver Dis. 2008;28(3):282-92.

5. Hunt AHWB. Thrombosis of the portal vein in cirrhosis hepatis. Lancet.
1954;263(6806):281-4.

6. Hou PC, McFadzean AJ. Thrombosis and intimal thickening in the portal system in cirrhosis
of the liver. J Pathol Bacteriol. 1965;89:473-80.

7. Okuda K, Ohnishi K, Kimura K, Matsutani S, Sumida M, Goto N, et al. Incidence of portal
vein thrombosis in liver cirrhosis. An angiographic study in 708 patients. Gastroenterology.
1985;89(2):279-86.

8. Dye WS, David D, Julian OC. Successful treatment of portal vein thrombosis associated with
intrahepatic obstruction. Arch Surg. 1960;80:876-82.

9. Coomaraswamy RP, Delguercio LR, Miller H, State D, Elkin M. Splenoportography and portal
vein thrombosis in patients with cirrhosis of the liver. Surg Gynecol Obstet. 1964;118:560—6.

10. Sicot C, Sakellaridis D, Rueff B, Maillard JN, Benhamou JP. Portal vin thrombosis in intrahe-
patic block. Minn Med. 1971;54(2):87-90.

11. Sarfeh 1J. Portal vein thrombosis associated with cirrhosis: clinical importance. Arch Surg.
1979;114(8):902-5.

12. Belli L, Romani F, Sansalone CV, Aseni P, Rondinara G. Portal thrombosis in cirrhotics. A
retrospective analysis. Ann Surg. 1986;203(3):286-91.

13. Nonami T, Yokoyama I, Iwatsuki S, Starzl TE. The incidence of portal vein thrombosis at liver
transplantation. Hepatology. 1992;16(5):1195-8.

14. Gayowski TJ, Marino IR, Doyle HR, Echeverri L, Mieles L, Todo S, et al. A high incidence
of native portal vein thrombosis in veterans undergoing liver transplantation. J Surg Res.
1996;60(2):333-8.

15. Manzanet G, Sanjuan F, Orbis P, Lopez R, Moya A, Juan M, et al. Liver transplantation in
patients with portal vein thrombosis. Liver Transpl. 2001;7(2):125-31.



Epidemiology of Portal Vein Thrombosis 27

16.

17.

18.

19.

20.

21.

Francoz C, Belghiti J, Vilgrain V, Sommacale D, Paradis V, Condat B, et al. Splanchnic vein
thrombosis in candidates for liver transplantation: usefulness of screening and anticoagulation.
Gut. 2005;54(5):691-7.

Amitrano L, Guardascione MA, Brancaccio V, Margaglione M, Manguso F, lannaccone L,
et al. Risk factors and clinical presentation of portal vein thrombosis in patients with liver cir-
rhosis. J Hepatol. 2004;40(5):736-41.

Villa E, Camma C, Marietta M, Luongo M, Critelli R, Colopi S, et al. Enoxaparin pre-
vents portal vein thrombosis and liver decompensation in patients with advanced cirrhosis.
Gastroenterology. 2012;143(5):1253-60.e1-4.

Zocco MA, Di Stasio E, De Cristofaro R, Novi M, Ainora ME, Ponziani F, et al. Thrombotic
risk factors in patients with liver cirrhosis: correlation with MELD scoring system and portal
vein thrombosis development. J Hepatol. 2009;51(4):682-9.

Nery F, Chevret S, Condat B, de Raucourt E, Boudaoud L, Rautou PE, et al. Causes and con-
sequences of portal vein thrombosis in 1,243 patients with cirrhosis: results of a longitudinal
study. Hepatology. 2015;61(2):660-7.

Cool J, Rosenblatt R, Kumar S, Lucero C, Fortune B, Crawford C, et al. Portal vein thrombosis
prevalence and associated mortality in cirrhosis in a nationally representative inpatient cohort.
J Gastroenterol Hepatol. 2019;34(6):1088-92.



	2: Epidemiology of Portal Vein Thrombosis
	2.1	 Portal Vein Thrombosis (Non-cirrhotic)
	2.2	 Portal Vein Thrombosis (Cirrhotic)
	References


