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Splanchnic vein thrombosis (SVT) may be negatively associated with the prognosis of pancreatitis. We performed a systematic
review and meta-analysis of literatures to explore the prevalence of SVT in pancreatitis. All observational studies regarding the
prevalence of SVT in pancreatitis were identified via PubMed and EMBASE databases. The prevalence of SVT was pooled in the
total of patients with pancreatitis. And it was also pooled in the subgroup analyses according to the stage and causes of pancreatitis,
location of SVT, and regions where the studies were performed. After the review of 714 studies, 44 studies fulfilled the inclusion
criteria. Meta-analyses showed a pooled prevalence of SVT of 13.6% in pancreatitis. According to the stage of pancreatitis, the
pooled prevalence of SVT was 16.6% and 11.6% in patients with acute and chronic pancreatitis, respectively. According to the
causes of pancreatitis, the pooled prevalence of SVT was 12.2% and 14.6% in patients with hereditary and autoimmune pancreatitis.
According to the location of SVT, the pooled prevalence of portal vein, splenic vein, and mesenteric vein thrombosis was 6.2%,
11.2%, and 2.7% in pancreatitis. The prevalence of SVT in pancreatitis was 16.9%, 11.5%, and 8.5% in Europe, America, and Asia,
respectively.

1. Introduction

Splanchnic vein thrombosis (SVT) is one such vascular com-
plication of pancreatitis. SVT involves the portal vein (PV),
splenic vein (SplV), and mesenteric vein (MV) with the
occurrence in combination or separately [1]. The conse-
quence of pancreatitis-induced SVT may generate a local-
ized form of portal hypertension and then splenoportal or
gastroepiploic systems burden following localized venous
hypertension and lead to gastric, oesophageal, or colonic
varices. Itmay also cause the liver failure, bowel ischemia, and
gastrointestinal bleeding [2]. Patients suffer from great pain
and potentially lethal threaten. The limited literature cannot
acquire an exact prevalence of SVT in pancreatitis. The aim
of the present systematic review and meta-analysis is to
obtain the prevalence of SVT in pancreatitis by resolving the
following three questions. (1) What is the prevalence of SVT
in pancreatitis, including PVT, SplVT, and MVT? (2) What
is the prevalence of SVT in different types of pancreatitis?

(3) What is the prevalence of SVT in pancreatitis in different
regions? This study is conducted according to the guidelines
for the reporting of meta-analysis of observational studies,
which were published by the Meta-analysis of Observational
Studies in Epidemiology Group in 2000 [3].

2. Methods

As a systematic review and meta-analysis were planned, we
reviewed standard guidelines to conduct meta-analysis stud-
ies according to a protocol determined before the study,
including study objectives, prespecified eligibility criteria,
and methods of statistical analysis.

2.1. Eligibility Criteria

(1) The participants of any age were diagnosed with pan-
creatitis, including acute pancreatitis (AP), chronic
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Articles screened on basis of

Studies retrieved for more detailed
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title and abstract (n = 714)

information (n = 51)
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(n = 44): full text (n = 29),
abstract (n = 15)
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∙ Number of patients <10 (n = 1)
∙ Duplicate study (n = 6)
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∙ Comment source (n = 1)
∙ Reference source (n = 2)

Literature search on pancreatitis associated
with splanchnic venous thrombosis (SVT) 

Excluded (n = 3)
∙ All included cases were diagnosed
with both pancreatitis and SVT (n = 3)

Figure 1: Flow diagram of study selection.
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Figure 2: Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in pancreatitis.
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Figure 3: Continued.
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Figure 3: (a) Forest plots showing the prevalence of portal vein thrombosis (PVT) in pancreatitis. (b) Forest plots showing the prevalence of
splenic vein thrombosis (SlpVT) in pancreatitis. (c) Forest plots showing the prevalence of mesenteric vein thrombosis (MVT) in pancreatitis.
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Figure 4: Continued.
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Figure 4: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in acute pancreatitis (AP). (b) Forest plots showing
the prevalence of portal vein thrombosis (PVT) in acute pancreatitis (AP). (c) Forest plots showing the prevalence of splenic vein thrombosis
(SlpVT) in acute pancreatitis (AP). (d) Forest plots showing the prevalence of mesenteric vein thrombosis (MVT) in acute pancreatitis (AP).

pancreatitis (CP), hereditary pancreatitis (HP), or
autoimmune pancreatitis (AIP).Theparticipantswith
underlying malignancy, cirrhosis, trauma, abdominal
surgery unrelated to ongoing pancreatitis, pregnancy,
intra-abdominal infections, primary myeloprolifera-
tive disorders, or other pancreatic diseases or pan-
creatitis and resultant SVT were not deliberately
excluded.

(2) All cohort and case-control studies were eligible,
regardless of the retrospective or prospective nature
of the study; case reports were excluded.

(3) Reviews, comments, or letters on the relationship of
pancreatitis and SVT were excluded.

(4) Animal studies were also excluded.
(5) There was no publication date or publication status

restrictions.

(6) There were no language restrictions.
(7) The number of participants in any included study was

beyond 10.

2.2. Search Strategy. TheMEDLINE and EMBASE databases
were searched using a search strategy from their inception
to July 2014. Search items combined keywords and med-
ical subject heading terms (MeSH) were listed as follows:
(“pancreatitis” (MeSH Terms) or “pancreatitis” (All Fields))
and ((“portal vein” (MeSH Terms) or (“portal” (All Fields)
and “vein” (All Fields)) or “portal vein” (All Fields)) and
(“thrombosis” (MeSH Terms) or “thrombosis” (All Fields)))
or ((“splenic vein” (MeSH Terms) or (“splenic” (All Fields)
and “vein” (All Fields)) or “splenic vein” (All Fields)) and
(“thrombosis” (MeSH Terms) or “thrombosis” (All Fields)))
or ((“mesenteric veins” (MeSH Terms) or (“mesenteric”
(All Fields) and “veins” (All Fields)) or “mesenteric veins”
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Figure 5: Continued.
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Figure 5: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in chronic pancreatitis (CP). (b) Forest plots showing
the prevalence of portal vein thrombosis (PVT) in chronic pancreatitis (CP). (c) Forest plots showing the prevalence of splenic vein thrombosis
(SlpVT) in chronic pancreatitis (CP). (d) Forest plots showing the prevalence of mesenteric vein thrombosis (MVT) in chronic pancreatitis
(CP).

(All Fields) or (“mesenteric” (All Fields) and “vein” (All
Fields)) or “mesenteric vein” (All Fields)) and (“thrombosis”
(MeSH Terms) or “thrombosis” (All Fields))). The last search
was performed on July 29, 2014. The reference lists of the
included articles were further hand-searched to identify any
additional relevant studies. When the same data were found
in more than one publication, only the studies with more
complete data andmore extensive interval of enrolment were
included in the meta-analysis. Full-texts were found by three
investigators (Wenda Xu, Xingshun Qi, and Chunping Su).

2.3. Data Extraction. Using a predefined protocol, two
investigators (Wenda Xu and Xingshun Qi) independently
reviewed the titles and abstracts of all references to identify
studies for inclusion in the analysis. Dealing with disagree-
ment between the two reviewers, a consensus was achieved
through discussion among all of the reviewers. A schematic
diagram depicting reference flow is shown through the sys-
tematic review process. Additionally, a data extraction sheet
was generated that included authors, publication year, study
design, country where the study was conducted, period of
enrolment, inclusion and exclusion criteria, type of diseases
(AP, CP,HP, or AIP), total sample size, demographic data (age
and gender), number of patientswith PVT, SplV, orMVT, and
proportion of patients with PVT, SplV, or MVT, respectively.

2.4. Evaluation of Study Quality. Quality assessment of stud-
ies was carried out independently by two reviewers (Wenda
Xu and Xingshun Qi). Discrepancies of interpretation and
comprehension were resolved by consensus. The higher
quality studies should fulfill the following predetermined
criteria.

(1) Country where the study was conducted, interval
of enrolment, inclusion and exclusion criteria, and
participant characteristics (age, gender) were clearly
recorded.

(2) Pancreatitis was diagnosed on the basis of history,
clinical manifestations, elevated serum lipase and
amylase, imaging detection by ultrasonography (US),
endoscopic ultrasonography (EUS), computed to-
mography (CT), magnetic resonance imaging (MRI),
or endoscopic retrograde cholangiopancreatography
(ERCP), and/or typical histopathology.

2.5. Data Synthesis and Statistical Analysis. Theproportion of
pancreatitis patients with SVT in each study was combined
to give a pooled prevalence of SVT for all studies. With this
method, the pooled prevalence of PVT, SplV, and MVT was
calculated. Furthermore, according to the type of pancreatitis
and continents (Europe, America, and Asia), the pooled
prevalence of SVT, PVT, SplV, and MVT was also created.
The number and crude proportion of participants with
SVT recorded by each study were used to pool the overall
proportion, using the DerSimonian-Laird random-effects
method. Between-study heterogeneity was assessed by using
the 𝐼2 index (𝐼2 > 50% was considered having substantial
heterogeneity) and the Chi-squared test (𝑃 < 0.01 was con-
sidered representing significant statistical heterogeneity) [4].
Individualized random effectsmeta-analyses were performed
to estimate percentages and 95% confidence intervals (CIs)
for all endpoints queried. Analyses were conducted using
StatsDirect statistical software version 2.7.8 (StatsDirect Ltd,
Sale, Cheshire, UK).

3. Results

3.1. Description of the Included Studies. In the initial search
strategy, a total of 947 studies were selected. Among them, 714
studies were retrieved by removing duplicate research. Two
additional unique references were found through reference
lists of an original article and a review, respectively [5, 6].
One study as object of related comment was also identified
[7]. Total of 44 studies were included in the meta-analysis
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Figure 6: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in hereditary pancreatitis (HP). (b) Forest plots
showing the prevalence of portal vein thrombosis (PVT) in hereditary pancreatitis (HP). (c) Forest plots showing the prevalence of splenic
vein thrombosis (SlpVT) in hereditary pancreatitis (HP).

(Figure 1). Additionally, five studies recorded by the same
study team in different publications were excluded [8–12]
and one study which concerned the same patients by the
same first author in different publications was also excluded
[13]. Another study was excluded because the number of
participants was <10 [14]. Twenty-two of 44 studies were

conducted in Europe [6, 15–35], fourteen in America [2, 5, 7,
36–46], and eight in Asia [47–54]. Among 10441 participants,
874 patients with SVTwere screened.These patients included
197 patients with PVT, 525 with SplV, and 72 with MVT. The
detailed characteristics of these included studies were shown
in Table 1.
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Figure 7: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in autoimmune pancreatitis (AIP). (b) Forest plots
showing the prevalence of splenic vein thrombosis (SlpVT) in autoimmune pancreatitis (AIP).

3.2. Quality of the Included Studies. The involved countries
of all studies could be found. Interval of enrolment was
unavailable in ten of the 44 studies. Twenty-one studies
had no eligibility criteria; eight of the remaining 23 studies
had detailed inclusion and exclusion criteria. Demographic
data were completely recorded in nineteen studies. The
pancreatitis diagnostic criteria were not elaborate in nine
studies only with abstracts and one study with full-test.

3.3. Prevalence of SVT in Pancreatitis. A meta-analysis of
involved studiesmeeting eligibility criteria showed the preva-
lence of SVT in patients with pancreatitis, ranging from 0.5%
to 62.1% (Figure 2). A pooled prevalence was 13.6% (95%
CI: 10.2%–17.4%) with a statistically significant heterogeneity
among studies (𝐼2 = 96.2%, 95% CI: 95.7%–96.6%, 𝑃 <
0.001).

3.4. Prevalence of PVT, SplVT, and MVT in Pancreatitis. Sev-
enteen studies reported the prevalence of PVT in patients
with pancreatitis, ranging from 0.2% to 62.1% (Figure 3(a)).
A pooled prevalence was 6.2% (95% CI: 32.9%–10.7%) with
a statistically significant heterogeneity among studies (𝐼2 =

97.1%, 95% CI: 96.6%–97.6%, 𝑃 < 0.001). The analysis
of patients with SplVT in pancreatitis showed that the
prevalence ranged from0.2% to 41.7% (Figure 3(b)). Apooled
prevalencewas 11.2% (95%CI: 8.1%–14.7%)with a statistically
significant heterogeneity among studies (𝐼2 = 95.2%, 95% CI:
94.4%–95.8%, 𝑃 < 0.001). Eleven studies were selected to
analyze the prevalence of MVT in pancreatitis, ranging from
0.3% to 14% (Figure 3(c)). The pooled prevalence was 2.7%
(95% CI: 1.4%–4.4%) and the heterogeneity remained (𝐼2 =
89.3%, 95% CI: 83.2%–92.5%).

3.5. Prevalence of SVT in AP and CP. Eighteen studies
reported the prevalence of SVT in AP, ranging from 0.3% to
62.1% (Figure 4(a)). The pooled prevalence was 16.6% (95%
CI: 10.0%–24.5%) with a statistically significant heterogeneity
among studies (𝐼2 = 98%, 95% CI: 97.7%–98.2%, 𝑃 < 0.001).
Nine studies reported the prevalence of PVT in AP, ranging
from 0.3% to 62.1% (Figure 4(b)). The pooled prevalence was
8.0% (95% CI: 2.4%–16.4%) with a statistically significant
heterogeneity among studies (𝐼2 = 98.2%, 95% CI: 97.8%–
98.5%, 𝑃 < 0.001). Fifteen studies reported the prevalence
of SplVT in AP, ranging from 1.2% to 20% (Figure 4(c)).
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Castiñeira-Alvariño et al. 2013
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Castiñeira-Alvariño et al. 2013

Malíková et al. 2002

(b)

Proportion meta-analysis plot (random effects)

0.0 0.2 0.4 0.6 0.8

Combined 0.1352 (0.0756, 0.2086)
0.0417 (0.0087, 0.1170)
0.0508 (0.0338, 0.0731)
0.0016 (0.0002, 0.0057)
0.0827 (0.0526, 0.1225)
0.1481 (0.1008, 0.2069)
0.1750 (0.0734, 0.3278)
0.2203 (0.1616, 0.2887)
0.1505 (0.0848, 0.2397)
0.2000 (0.0573, 0.4366)
0.1102 (0.0616, 0.1780)
0.3193 (0.2369, 0.4110)
0.1379 (0.0734, 0.2285)
0.2500 (0.0727, 0.5238)
0.1719 (0.0890, 0.2868)
0.1059 (0.0496, 0.1915)
0.2000 (0.1110, 0.3177)

Proportion (95% confidence interval)

Sibert 1978
Roesch et al. 1981

Nordback et al. 1989
Bernades et al. 1992

Dörffel et al. 2000

Makowiec et al. 2004
Keck et al. 2009

Chooklin and Hranat 2009
Gonzelez et al. 2011
Rebours et al. 2012

Vyas et al. 2012

Sisman et al. 2012

Sisman et al. 2014
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Figure 8: Continued.
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Figure 8: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in Europe. (b) Forest plots showing the prevalence
of portal vein thrombosis (PVT) in Europe. (c) Forest plots showing the prevalence of splenic vein thrombosis (SlpVT) in Europe. (d) Forest
plots showing the prevalence of mesenteric vein thrombosis (MVT) in Europe.

The pooled prevalence was 10.4% (95% CI: 6.3%–15.3%) with
a statistically significant heterogeneity among studies (𝐼2 =
94.8%, 95% CI: 93.3%–95.8%, 𝑃 < 0.001). Eight studies
reported the prevalence of MVT in pancreatitis, ranging
from 0.3% to 14.0% (Figure 4(d)). The pooled prevalence
was 2.6% (95% CI: 1.2%–4.5%) with a statistically significant
heterogeneity among studies (𝐼2 = 90.4%, 95% CI: 83.9%–
93.6%, 𝑃 < 0.001).

Twenty studies reported the prevalence of SVT in CP,
ranging from 3% to 41.7% (Figure 5(a)). The pooled preva-
lence was 11.6% (95% CI: 8.5%–15.1%) with a statistically
significant heterogeneity among studies (𝐼2 = 89.5%, 95% CI:
85.6%–91.9%, 𝑃 < 0.001). Four studies reported the preva-
lence of PVT in CP, ranging from 1.5% to 4% (Figure 5(b)).
The pooled prevalence was 3.5% (95% CI: 2.3%–4.8%) and
there was no statistical heterogeneity between the two studies
(𝐼2 = 0%, 95% CI: 0%–67.9%, 𝑃 = 0.5947). Thirteen
studies reported the prevalence of SplVT in CP, ranging
from 1.5% to 41.7% (Figure 5(c)). The pooled prevalence was
12.8% (95% CI: 8.7%–17.6%) with a statistically significant
heterogeneity among studies (𝐼2 = 88.8%, 95% CI: 83%–
91.9%, 𝑃 < 0.001). Two studies reported the prevalence of
MVT in pancreatitis, ranging from0.8% to 1.1% (Figure 5(d)).
The pooled prevalence was 1.2% (95% CI: 0.4%–2.5%). There
was no statistical heterogeneity between the two studies (𝑃 =
0.8506).

3.6. Prevalence of SVT in HP and AIP. Only two studies
reported the prevalence of SVT in HP, ranging from 7% to
19% (Figure 6(a)). The pooled prevalence was 12.2% (95%
CI: 3.0%–26.5%) and there was no statistical heterogene-
ity between the two studies (𝑃 = 0.0914). Two studies
reported the prevalence of PVT in HP, ranging from 2.8%
to 11.5% (Figure 6(b)). The pooled prevalence was 6.6% (95%
CI: 0.7%–17.8%) and there was no statistical heterogeneity
between the two studies (𝑃 = 0.1056). Two studies reported
the prevalence of SplVT in HP, ranging from 4.2% to 7.7%

(Figure 6(c)).Thepooled prevalencewas 5.8% (95%CI: 2.1%–
11.2%) and there was no statistical heterogeneity between the
two studies (𝑃 = 0.437). There was no data on the prevalence
of MVT in HP.

Five studies reported the prevalence of SVT in AIP, rang-
ing from 1.9% to 25% (Figure 7(a)). The pooled prevalence
was 14.6% (95% CI: 6.1%–25.9%) and there was no statistical
heterogeneity between the two studies (𝐼2 = 71.4%, 95% CI:
0%–86.7%, 𝑃 = 0.0074). Two studies reported the prevalence
of SplVT in AIP, ranging from 15% to 25% (Figure 7(b)).
The pooled prevalence was 20.2% (95% CI: 9.8%–33.2%) and
there was no statistical heterogeneity between the two studies
(𝑃 = 0.4388). Only one study reported that the prevalence of
PVT in AIP was 1.9%.There was no data on the prevalence of
MVT in AIP.

3.7. Prevalence of SVT in Pancreatitis in Different Continent.
The involved countries of all studies could be divided into
three continents (Europe, America, andAsia).The incidences
of SVT in pancreatitis were different among three continents.
In Europe, twenty-two studies reported the prevalence of
pancreatitis patients with SVT, ranging from 0.5% to 62.1%
(Figure 8(a)). The pooled prevalence was 16.9% (95% CI:
10.7%–24.2%) with a statistically significant heterogeneity
among studies (𝐼2 = 97%, 95% CI: 96.6%–97.4%, 𝑃 <
0.001). Nine studies reported the prevalence of PVT in
pancreatitis, ranging from 0.2% to 62.1% (Figure 8(b)). The
pooled prevalence was 8.5% (95% CI: 1.6%–19.9%) with a
statistically significant heterogeneity among studies (𝐼2 =
98.1%, 95% CI: 97.7%–98.4%). Sixteen studies reported the
prevalence of SplVT in pancreatitis, ranging from 0.2% to
31.9% (Figure 8(c)). The pooled prevalence was 13.5% (95%
CI: 7.6%–20.9%) with a statistically significant heterogeneity
among studies (𝐼2 = 96.2%, 95% CI: 95.3%–96.8%, 𝑃 <
0.001). Six studies reported the prevalence of MVT in pan-
creatitis, ranging from 0.3% to 10% (Figure 8(d)). The pooled
prevalence was 3.2% (95% CI: 1.0%–6.8%) with a statistically
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Figure 9: Continued.
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Figure 9: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in America. (b) Forest plots showing the prevalence of
portal vein thrombosis (PVT) in America. (c) Forest plots showing the prevalence of splenic vein thrombosis (SlpVT) in America. (d) Forest
plots showing the prevalence of mesenteric vein thrombosis (MVT) in America.

significant heterogeneity among studies (𝐼2 = 88.8%, 95% CI:
77.4%–93.1%, 𝑃 < 0.001).

In America, fourteen studies reported the prevalence of
SVT in pancreatitis, ranging from 1.6% to 46% (Figure 9(a)).
The pooled prevalence was 11.5% (95% CI: 7.0%–16.8%) with
a statistically significant heterogeneity among studies (𝐼2 =
95.7%, 95% CI: 94.6%–96.5%, 𝑃 < 0.001). Five studies
reported the prevalence of PVT in pancreatitis, ranging from
0.3% to 13% (Figure 9(b)). The pooled prevalence was 3.7%
(95% CI: 1.3%–7.4%) with a statistically significant hetero-
geneity among studies (𝐼2 = 93.2%, 95% CI: 87.6%–95.6%,
𝑃 < 0.001).Thirteen studies reported the prevalence of SplVT
in pancreatitis, ranging from 0.8% to 22% (Figure 9(c)). The
pooled prevalence was 9.2% (95% CI: 5.5%–13.7%) with a
statistically significant heterogeneity among studies (𝐼2 =
94.8%, 95% CI: 93.2%–95.9%, 𝑃 < 0.001). Five studies
reported the prevalence of MVT in pancreatitis, ranging
from 0.4% to 14% (Figure 9(d)). The pooled prevalence was
2.4% (95% CI: 0.7%–5.0%) with a statistically significant
heterogeneity among studies (𝐼2 = 91.7%, 95% CI: 83.6%–
94.8%, 𝑃 < 0.001).

In Asia, eight studies reported the prevalence of SVT
in pancreatitis, ranging from 1.4% to 41.7% (Figure 10(a)).
The pooled prevalence was 8.5% (95% CI: 3.7%–15.1%) with
a statistically significant heterogeneity among studies (𝐼2 =
84.2%, 95% CI: 68.5%–90.3%, 𝑃 < 0.001). Two studies
reported the prevalence of PVT in pancreatitis, ranging from
1.8% to 1.9% (Figure 10(b)). The pooled prevalence in two
studies was 2.3% (95% CI: 0.7%–4.6%). Six studies reported
the prevalence of SplVT in pancreatitis, ranging from 1.4% to
41.7% (Figure 10(c)). The pooled prevalence was 10.1% (95%
CI: 3.6%–19.5%) with a statistically significant heterogeneity
among studies (𝐼2 = 87.8%, 95%CI: 74.5%–92.6%,𝑃 < 0.001).
There was no data on the prevalence of MVT in pancreatitis
in Asia.

4. Discussion

Theprevious publishedmeta-analysis that assessed the preva-
lence of SVT in patients with pancreatitis almost focused
on AP, CP, HP, or AIP alone without systematic search.
The prevalence varied from 1% to 24% in previous studies
according to the type of pancreatitis and imaging technique
used (US, EUS, CT, MRI, or ERCP) [30, 40, 55]. However,
our study was remarkably different from the previous ones, as
follows. (1) In the previous studies, most of them were single-
center studies with a limited enrollment period and target
population. By comparison, our meta-analysis included all
studies conducted from 1958 to 2014 and 10560 patients
with pancreatitis. Furthermore, we made a distinction on the
source of patients according to the continents. (2) As we have
known, SVT involves PVT, SplVT, and MVT. In contrast to
the previous studies, we have paid more attention on the
prevalence of PVT, SplVT, and MVT in pancreatitis. (3) Our
research reported the prevalence of SVT on the basis of the
different types of pancreatitis including AP, CP, HP, and AIP.
However, there was no similar record in the previous studies.

Pancreatitis is associated with a variety of vascular com-
plications including SVT. Clinically, SVT in pancreatitis is
becoming common with the advancement of imaging tech-
nique. In the current systematic review andmeta-analysis, we
demonstrated that 13.6% of pancreatitis had SVT, 6.2% had
PVT, 11.2% had SplVT, and 2.7% had MVT. The prevalence
of SVT in pancreatitis showed some regional differences.
We found that the prevalence of SVT in pancreatitis in
Europe reached 16.9%, which was the highest among the
three continents. Moreover, the prevalence of PVT, SplVT,
and MVT in pancreatitis in Europe was higher than that
in America or in Asia, respectively. We can find from the
involved studies that the results came from nine countries of
Europe, which were more than those from four of Asia and
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Figure 10: (a) Forest plots showing the prevalence of splanchnic vein thrombosis (SVT) in Asia. (b) Forest plots showing the prevalence of
portal vein thrombosis (PVT) in Asia. (c) Forest plots showing the prevalence of splenic vein thrombosis (SlpVT) in Asia.

two of America. Compared with Asia, the prevalence of SVT
in pancreatitis was 11.5% higher than that of 8.5% in Asia, but
the prevalence of SplVT was a little lower in America.

Previous studies that reported the vascular complica-
tions of pancreatitis showed different prevalence of SVT
in pancreatitis regardless of the type of pancreatitis. This
meta-analysis demonstrated that the prevalence of SVT in
AP was 16.6% higher than previous studies with a reported
incidence of 1-2% [1]. The reason was that previous studies
took PVT, SplVT, and MVT inclusion of SVT as numerator.

The controversy also exists about the prevalence of SplVT in
CP. The old series reported that the prevalence of SplVT in
patients with CP varied between 2.5% and 25% [6, 51, 56, 57].
Our results showed 12.8% CP with SplVT, which was similar
to that from a recent report by Butler et al. [58]. However,
there was no detailed description on the prevalence of SVT in
HP and AIP. Our results showed that the prevalence of SVT
was 12.2% and 14.6% in HP and AIP, respectively. All of these
could enrich the whole research on the prevalence of SVT in
pancreatitis.
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5. Limitation

Our study has several limitations. Firstly, the heterogeneity
of available data from various years’ studies was significant.
Depending on advanced imaging technique, the majority
of asymptomatic patients with SVT could be involved in
research groups. Therefore, only the random-effects model
was applied in our meta-analysis to generate a more conser-
vative estimate of the proportion. Secondly, there are different
results between Western and Asian countries. Besides the
difference in the population race, lifestyle, and diagnostic
level, the number of countries involved in the research is
different. America included two countries and four countries
were from Asia. Thirdly, there is no related research on the
prevalence of SVT in HP and AIP. The final results may be
not so typical.

6. Conclusion

This systematic review and meta-analysis attempt to quantify
the incidence of SVT in pancreatitis according to the differ-
ent forms of pancreatitis and regional distribution. Further
studies are needed to analyze the relationship betweennatural
history, clinical significance, long-term outcomes, and the
prevalence of SVT in pancreatitis. The rate of SVT associated
gastrointestinal bleeding and the security and reasonability
of anticoagulation therapy on thrombosis are all needed
to develop complete, large, multicentre, and collaborative
studies.
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Drechslerová, “Vascular complications of acute pancreatitis,”
Ceska Radiologie, vol. 56, no. 5, pp. 275–279, 2002.

[30] Y. Dörffel, U. Wruck, R. I. Rückert, P. Romaniuk, W. Dörffel,
and W. Wermke, “Vascular complications in acute pancreatitis
assessed by color duplex ultrasonography,” Pancreas, vol. 21, no.
2, pp. 126–133, 2000.

[31] R. Arotcarena, L. Heyries, J. Moreau et al., “Natural history of
non alcoholic and non familial chronic pancreatitis. Results of a
multicentre study,”Gastroenterologie Clinique et Biologique, vol.
23, no. 12, pp. 1368–1375, 1999.

[32] H. Friess, C. Dervenis, C. Avgerinos et al., “Vascular complica-
tions in chronic pancreatitis,” Hellenic Journal of Gastroenterol-
ogy, vol. 10, no. 3, pp. 220–224, 1997.

[33] W. Roesch, G. Lux, J. F. Riemann, and L. Hoh, “Chronic pan-
creatitis and surrounding organs,” Fortschritte der Medizin, vol.
99, no. 29, pp. 1118–1121, 1981.

[34] J. R. Sibert, “Hereditary pancreatitis in England and Wales,”
Journal of Medical Genetics, vol. 15, no. 3, pp. 189–201, 1978.

[35] I. Nordback and T. Sisto, “Peripancreatic vascular occlusions as
a complication of pancreatitis,” International Surgery, vol. 74, no.
1, pp. 36–39, 1989.

[36] S. Shalimar, S. Midha, P. Bhardwaj, and P. K. Garg, “Long-term
pain relief with optimized medical therapy including antioxi-
dants in patients with chronic pancreatitis,” Gastroenterology,
no. 5, supplement 1, p. S-547, 2011.

[37] S. S. Vege, V. Pribramska, J. Trna, P. S. Kamath, and S. T. Chari,
“Natural history of splanchnic venous thrombosis in acute
pancreatitis: a population-based study,” Pancreas, vol. 38, no. 8,
p. 1059, 2009.

[38] J. Easler, V. Muddana, A. Furlan et al., “Portosplenomesenteric
venous thrombosis in patients with acute pancreatitis is associ-
ated with pancreatic necrosis and usually has a benign course,”
Clinical Gastroenterology andHepatology, vol. 12, no. 5, pp. 854–
862, 2014.

[39] V.Muddana, J. J. Easler, A. Slivka,D. C.Whitcomb,G. I. Papach-
ristou, and D. Yadav, “Prevalence, risk factors and management

of peripancreatic venous thrombosis (PPVT) in acute pancre-
atitis (AP),” Gastroenterology, vol. 142, no. 5, supplement 1, p.
S320, 2012.
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