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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. It may 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, SpIVT, 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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Literature search on pancreatitis associated
with splanchnic venous thrombosis (SVT)

Articles screened on basis of
title and abstract (n = 714)
[
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Studies retrieved for more detailed
information (n = 51)

Excluded (n = 663)

« Case reports (n = 294)

« Other basic studies (n = 186)

« Reviews (n = 152)

« Comments or editorials (n = 12)
« Animal study (n = 15)

o Letter (n = 4)

N2

Potentially appropriate studies to be
included in the meta-analysis (n = 48)

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

2

Studies included in meta-analysis
(n = 44): full text (n = 29),
abstract (n = 15)

Excluded (n = 7)

» Number of patients <10 (n = 1)
« Duplicate study (n = 6)
Included (n = 3)

« Reference source (n = 2)

« Comment source (n = 1)

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: (a) Forest plots showing the prevalence of portal vein thrombosis (PVT) in pancreatitis. (b) Forest plots showing the prevalence of
splenic vein thrombosis (SIpVT) in pancreatitis. (c) Forest plots showing the prevalence of mesenteric vein thrombosis (MVT) in pancreatitis.
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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
(SIpVT) 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). The participants with
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. The MEDLINE 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: (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
(SIpVT) 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 and more 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 patients with PV'T, SplV, or MVT, and
proportion of patients with PVT, SplV, or MVTT, 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. The proportion 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 I* index (I* > 50% was considered having substantial
heterogeneity) and the Chi-squared test (P < 0.01 was con-
sidered representing significant statistical heterogeneity) [4].
Individualized random effects meta-analyses were performed
to estimate percentages and 95% confidence intervals (Cls)
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 (SIpVT) 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 SVT were screened. These patients included
197 patients with PV, 525 with SplV, and 72 with MVT. The
detailed characteristics of these included studies were shown
in Table 1.



Gastroenterology Research and Practice

"POPNIXd dToM
JISTA Xopul 9]} 910J3q J91p 3}
payTpowu A[1ead oym sjuaryed

[oZ] (€107)

(92-L1) : . Apmys :
8T1/0¥ o VN VN S S 891 LI UOSPX DI £00g2oulg  uredg P e
juaryedino gD 3y} 03 USIA : 19 OULIBA[Y-EIIDUTISED)
xopul je s1eaf gr> a3e yim
sjuanyed :eLIdILId UOISNOU]
dD 10 JV Jo A103s1Y © (1M
sjuaned :BLISILID UOISNOX 0102 fpras (8] (4102)
¥8/8L 0T FSS 9 61 8 w 91 av Spene dv sty ey yum - [udy pue VSO insadsorg 010 Jopsed
panrwpe a1om oym sjuened  ¢oog oun( :
dVS :BLILID UoIsnpouy
‘ueds 1) €338 10U pIp oym
juaned (7) {dV 3ua1Indai (1)
9IOM BLIDILID UOISNIX ‘[Jeap
[[13 0 93TeYDSIp 1936 SYHUOW 2102
XIS }SB3] & 10] PIMO[[O Apnys 310400 /%] ($102
ecl/oy VN VN 6 € a €9l dv bm>ﬁuomm9%©ﬂm .Nwow huﬁoyuw o opul WZU&WME Te gw L%ﬁ:ﬁm
12q030() 03 T[0T ISndny woy Tioz ysnsny
dV Jo aposida 1s11j jo sisouderp
Arewnad e yym si4 g1 1040
sjuanyed :eLIdILID UOISNOU]
“wd)sAs snouaa [eyrod
31} UO JUSWWIOD OU dPet
YN 1’9 YN YN 06 06 Sl dv syrodax Surew se sisdfeue  Z107-8661 N wwmww%wmww .Lw _:m%m
[eUY 2} WOIJ PIPN[IXD dIOM ‘ :
S9SBD 9F BLIDLID UOISN[OXY
16/%1 VN VN €1 VN €1 59 VN  T102-200T Aoxmy, MWMWMMMMMWW .ﬂmﬁw _EAMHMN
s1eaA sordures I0
Jrew Mmcﬁv IAN  ILAAS  LAd 1LAS %38 Fie) A.MMM ummumm e AIquSig JuowoIuD A1yunon {preasot (1eah
Jorewd] : A ol JO [eara)u] joadAy,  uwoneorqnd) sioyny
o8e ueay Jo JoquInN Jo ad4T,

*SATPNJS PIPNOUL JO MITAIIAQ [ TTLV],



Gastroenterology Research and Practice

10

6€/¢€

(68-9)
L1y

VN

n

VN

"1.D padueyuaun AJUo yim
padeuwr sem juaned 10 (SOVJ)
W)SAS SUOTJEDTUNWO))

pue SurAyoIy saInorg

Ino uo sadew 1,0 J[qe[TeAe

ou are 2191} ‘pawrroyiad jou
sem D [enIul oy} ‘snrjeanued
anoe Jo aposida 3s11j a1}

JOU SeM J1 :SU0Sea1 SUIMOT[0]
a3 Jo asneoaq uonendod
Apnis oy} woij poapnpxa

a1om syuanyed JySio pue
PaIpuny XIs :BLIAILID UOTISNOXH

I L dv

[8¥] (€102)
LIsuey(1y pue
Sueniduooareyoye(

0107 ‘0¢ dy
pue 5007
1 Arenue(

Apmys
aanoadsonay

pue[reyT,

VN

VN

L1

0¢

0T

RiEPLIRE]
os[e a1om sTyrjeadued
STUOIYD JO SASED [[Y

() "popN[OXd 919M (SISPIOSIP
aanjerajrordofadur Areurrid
pue Tooued dorjeanued
‘SUOT}OJUT [EUTWIOPe-BIIUT
‘sisoyaan Koueudord
cewner) ‘snnearoued
SuroSuo 03 pajeforun £1981ns
[eUTWIOPQE) STSOQUUOIY])

10§ s1030e Sunyeyrdoaid

ym sjuanyed (1) BLINLID
UOISNIX3 9007 TOqUIIA(T

0} 9661 Arenue( woiy (LAIAS)
SISOQUIOIY) UIA dTud[ds

pue ‘(LAd) stsoquioiyy

uroa epiod (L AINS)
STSOQUIOIT[) UTIA JTIS)JUISIUL
Jorradns pue sprearoued
anoe surray £y oy} Sursn
JUOP SEM [DIEIS dSBqeIep
(o1urpo 0£eIA) [EUOTIMTISUT
Ue :BLIALID UOISNOUL

S YSve dv

9007
12qUI22d(J 0}
9661 Arenue(

Apmnys
aAnodadsonay

[2] (¢107)

vsn ‘Te 39 SLIIeH

89/L1

8€65

VN

S8/6

VN

"INITHNNV-IN 4q pauyap

6 58 do syuanjed gD reLIAILID uoISNU[

Apnis 110400
aAndadsorg

[z2] (€107)

ureds Te 30 zodoT-e1IR]

€10C-T10¢

€T

(6£-L1)

VN

VN

VN

9 514 dIv VN

Apmnys
aAndadsonay

[12] (€102)

VN ﬁ:m&m ‘Te 39 olang

Srewr
JoTewd]

(s1e2K
o3uer)
38e ey

LAW

LAdIS

LAd

sojdures
[e101
Jo IaqunN

(d1V 10 qH

dD dV) dseasip
Jo od4T,

LAS Loy Aiqrdyy

(reak
uoneorqnd) sroyny

JUIWOIUD
JO [eA1a)u]

[oIeasalr

A13unon 10 2dA7,

"panunuoy) : 419V],



1

(920 98uel) syuowr

(58-97) ¢ jo sisouSerp woiy dn-moy[oy ~ Apmis [o1] (11027)
I7/11 66 VN VN VN L 4 dIv UeIPOWI © (UM PUE JTV (M 0102-%00C AN aanpadsorg 230 no38ng
sjuanjed :erL1o)LId uoISNOUL
"VN ‘BII9)LID UOTSNOXd
£90URIBI [BIIY]D pPUB JUISUOD Apms [9¢] (1102)
8L1/8% VN VN 6 VN 6 9tc do POULIOJUT UE 1Y 47 (IIm VN vsn aaoadsoig 2 10 TewIRYS
syuaned :erL1o)LId uoISNOUL
‘uorsudlrodAy
(18-9¢) feaiod paysiqrsa 1o ‘e HM%%MBD Apmys [s1] (1102)
6/811 cec € ¥1 01 0t LTl dv ‘SISOYLID LoueuSI[ew umowy pUE ‘8007 AN aampadsonay e 19 zajozu0n)
‘sprpeardued oTuoOIYD YIM |
1 Lrenue(
syuatjed rer1a)LId papnpxyg
"600¢ Ut dn-mof[joj 03 150 21oM
oym syuaned () stsoyram (T)
“BLID)LID POPNIXD (SISBISI[OYD
pUe ‘sajoqerp ‘Aousoinsur
oneanued aULIDOXD
J10J Y2Ie3S B pUB UOTJRUTUIEXD Apmnys (1] (2102)
001/61 VN 0T 8¢ 1 152 611 dD 10 dv [eorskyd Aread e Surpnpur - 600z-0007  dUBIL  I93U0-I[SUIS 1215 S1N0QEY
[020301d pazipIepue)s aanpdadsorg I 4
® uo paseq £panoadsoxd
pamofjoj pue snnearoued
S1[OYO0D[E JTUOIYD JO JJNOeE
JUSLINDAI YYIM sjuatjedino 10
-UT 9} JO [[& ‘eLI2)LID papnouf
. Apms [6€] (z107)
8CI/ETT 61 F ST VN se VN |34 162 dv VN 0102-€00¢ vsn aanadsorg ‘[e 30 eURppPNIY
Apms (7] (z102)
cs/se VN VN 4! VN [44 L8 dv VN VN AN aanoadsonay 8 30 sedp
(€2-L1) Apmis [sZ] (21027)
° SI/T 99p VN ¥ VN i 91 dIv VN VN uredg aanoadsonay 830 U0 o
m "papnoxd a19Mm Loueudifewr
s Aue yjm a1e oym pue
< . Apmys [¥e] (2102)
-y _ P
o VN VN VN 11 VN 11 79 dO yuaunean uonesipesd odd  1107-£00¢ Aoyam, aampadsonoy e 3 wewsig
= "H sno1aaid paA1ooar oym
< sjuanjed :er1o)LId UOISNIXY
3 d1v 103 (OaoI
y (98-82) BLID)LID) d1souSer(] SNSUasuo)) 010g 1290300 Apmys [6¥%]
I~ 8¥/9 SEIFTE9 VN VN [ I Ve dIv [BUOTIBULIAIUT 3} JoW Oym pue €007 A[n( uede( aanadsonay (ZI107) Te 30 emeIys]
B3 sjuanjed :er1o)LId uoISnUL
S <
g o mwmw IAW  IAdlS  IAd  LAS %%Ma 0 mmwﬁwhm e A e fgumoy Pt (readk
9 I SC IIqrot
m Prewdd o ey 10 ToquUIN 10 24T, Jo TeAIaU] Jo ad4T, uonedrqnd) sioyiny
o
£ ‘ponunuoy) : A19V],
b
O]



Gastroenterology Research and Practice

12

L661
Apms [z¥] (1002)
€S/LY VN VN 61 VN 61 001 dv VN 3sndny pue vSsn .
aAnadsone © 19 9[9110
9661 [11dy ? = P39 9=IOW
orqnday Apmys l62] (2007)
VN VN i L 4 VN 0¥ av VN VN oz sampadsonay 1210 EAOYIEIN
Apms [17] (€002)
0S/¥1 VN VN VN VN 4 9 do VN T00T-6861 MR i 121 Py
*SISOQUIOITY} UTOA
oruards noym Awoydauards
VN VN VN 6¢ VN VN LU do ~ Eumuoﬁ:: &cozmw 6 100T-F661  Auvwron Apms [82] (vo0c)
: aanpadsorg “Te 32 23IMON eI
pue uorsuaradAy reyzod ym
syuarjed 7] :BLISILID UOTSN[OXH
_ potad Apms [o#] (¥002)
€s/Ly - (08-T1) IS 4! 61 €l 9 00T dv VN quow-/[ vsn aanpadsonay T8 12 JPMON
S00T
12quIdRQ Apms [15] (8007)
VN VN VN 43 VN 43 LST do VN pue FIPUL 5y oadso 1oy T8 30 emIeSy
9661 Arenue(
‘(ewoumIEdOUIPE dIRadURd
pue ‘ewounIedOUIpE
(98-€7) Apmys [s] (6002)
L1/6 . VN i VN i4 9t dIv J11)$e3 JO DUILINII A L00T-8661 vsn .
59 Jooued oLjsed) sapueudipew 2anadsonay [eiorurey
I9YJO 921} ‘BLIAILID UOISNOXT
“Kwroysoun(afooneaoued
[eIo3e] 10 PA3OR[As SNy} S00T-S661
dIaM oym pue Jonp oreardoued VSN Apmnys [£2] (6002)
e VN VN 4 VN 4 €6 do pasefip £194 B A[UO SEM UOISI] UT 600Z-T100T Auewiian aAnpadsonay Te 32 o]
jueurwropaxd asoym syuened :Auewrron uf
9211} *RLISILID PIPNPX
"PAPNOXd 219M UOISUIIadAY X
_ prus [£€] (6007)
VN VN 4 6¢ € 0s SS11 v reriod Bunsxoard yum - £002-6861 VSO ynosdconay e 1 38
sjuanyed (eLIoILId UOISNXT
Apms [92] (6002)
Ll/€ VN VN 4 VN 4 0T dv VN VN SUren[l A1>2dsS0NaY JRURIE] PUE UIPOOYD)
‘(dpms 6007
Surdewr uo) snyneanued  19qWeddJ Apmys [os] (1102)
le/ze VN VN VN VN v eL do STUOIYD YIIM pasouerp pue hia! aATpadsonay Te 30 Amypmoy)
ULIPTIYP ‘BLIAILID WOISNPU] 5007 ATenue(
s MWNMW d womw MEm p .A&AMMMMWA eI AIqudr RO ¢ imo {pIeasor (xead
Jaeag ) IAW  LAAIS LAd LAS [e103 dD dv) p LD AJIqLST[ Jo [eazay junon joadd,  uoneorqnd) szoyiny
o8e ueapy JO JoquINN Jo od4T,

“panunuo)) : ATAV],



13

Gastroenterology Research and Practice

Apms S
VN VN i [4 [4 9 891 dd 10 dv VN 9861-TL61 pue[ul >5uo_u%obom (6861) e 12 xumﬁ%wom
*SISOULITD
y3m sjuaryed eIy
(£L-9) UoISN[OXd ‘UOTJeAIdsqo Surmp uummmﬂ e JR. NE&MJWCO [9] (z661)
1€T/9¢ cop € (44 01 1 99¢ do dn-pamorjoy usaq pey oym omﬂ M\Maﬂc& d WEMoww oiﬁ ‘[e 10 sopruIag
pue dD JO BLINLID Y} JOW OYM :
syuaned :er1o)LId uoIsnUL
Apnys
VN VN VN S VN S 06 do VN 9661-9.61 uemte], >5u_uo dso1q ﬁm.mmm Mwm%m
Apmys
VN VN VN VN VN 1 L6€ do VN VN 91D \Euoﬂmo oy “MM_@ MMWN
suawroads uroA
sruards ay3 noyim £sdoiq
: sxea of ysed Aprs [vs] (z661)
71/0 8'8¥ VN S VN S u Eio) 10 fwoydauaponpojearoued o Suun] uede( sanpadsolg 2 19 osEe]
JuamISpUN
syuarjed 9 :eLI)LId UOISN[OXE]
snneanued aaneradojsod
IO DTJRWINEI) JO SISED
{BLISILID PIPNIXY 412)JeaIdY)
UoHRUTIEXd D) [EUOHIPPER L661 (on
_ N
81/ w.%wﬂmwm ¢ N I YN I ST dv U0 JsBI] Je paAledal pue  jsndny pue  uedef oatowmo%m . Huﬁwmmmmc
swoydwiAs Jo josuo ayy 1oye  ¢eel [Udy : [ HISSL
skep ¢ unpm 1. [eurwopqe
[eT3TUT JUSMIDPUN JV
s sjuaned [elIajLd papnpuy
9661 [L1dy Apmis [1€] (6661)
VN VN VN VN VN €L v6¥ do YN G cesimdy U oapoadsorg 2 19 BUSIENOTY
'S urajoxd pue ) urajoxd I
UIqUIOIYITIUR UT SILUIDYIP
ou pue ‘spnearoued Jo £103s1y
OU ‘UOISSIWPE 310Jq sAep
¢ ueyy) 210w jou swojdwAs
ured jo 3asuo 9myord Apmnys [o€] (0007)
ov1/6y  (08-61) €¥ 9 8T I S 681 dv [eorurp ajqueduios sefAure squow ¢ Auewan aanadsorg €32 PyIod
pue asedi] wnias pajeaspe
1D pue (sn) AyderSouosenn
£q pa3oa3ap se
sneasoued anoe Jo sisouderp
2JIUYIP :BLIAILID papnpou]
Apmys
VN VN VN pe VN ve 8y do VN £661-9L61 vsn Euw dsog e memw%%m
- mﬁw IAW LAdIS  IAd  LAS 8%%% o) mmwﬁwwm e QB o fpunoy DT (readk
forewdd o weory Jo 1oquIny 109 &H. N A JO [eArayu] joadLy,  womeorqnd) szoyny
‘panunuo)) : A14V],



Gastroenterology Research and Practice

14

*SISOQUIOI) UTOA JTIAJUISIU T, A A ‘STSOQUUOIY) UToA dTud[ds
\LAdIS ‘s1soquioat) uraa Te3rod ;1 AJ ‘STsoquiory) utaa oruypuerds i1 AS snneanued sunwwione (JTy ‘suneanued Arejparay (JH ‘snneaioued stuoIyd (qD ‘snneaioued anoe Jy [qe[leA. JoU I BIEp ) (YN

Apmys
l6/ve  (SL9)6v 1 I VN 4 sl dD 104V VN 9s6l VSN L apoadsorg (£] (8s61) ss01D
Apmys [9%] (zze1)
VN VN VN 4 € S 9C dH VN VN VSO L padso oy UasUensIyD
: pue AoxgoN
Apmnys
VN VN VN € 4 S (2 dH VN VN AN aarpadsonay [¥€] (8£61) 312q1S
Apnys
w8v/6v STy VN LT VN LT 1es dO VN VN Aueurion 3 >zuoﬂmo 1oy T mmomwmwwm
Apmys
9T/vT  (SL~€1)0S VN 1T VN 1T 0S dO VN  S861-SL6l VSN EEUW%QE WMW thwwwm
“Afreordoosoxorur
juasaid sem snnearoued
SruoIyd J1 10 Awojdauafds
B U9q peY 219y} JT Apmys
o1y papn[oxa a1om syuaryed
‘e119)110 worsnpxy “Asdojne /861 Apmys
Je A[o1o1dwos paurwexs  I9qUIAddJ [01u02-3sed [7%] (6861)
es/0c VN VN I VN I 2 dv sem (suraA [e3rod pue pue vsi Asdojne 1ep pue s19doy
orua[ds y10q) ure)sAs snousa  gGaT Arenue( aATpadsonay
[er1od o) pue yyeap jo asned
Sunnqriuoo 10 ajerpatI
a1y sem snnearoued
9)noe J1 Apn3s 10J papnpoul
9IOM SISBD BLIAILID UOISNOU]
Jre MWNHA d mwﬂm Mmm p .ﬁaawwwomﬁm er1a3Id AJIqrdr JIRWIOIUD ¢ imo {P1easo1 (read
Jarewag ) IAW  LAd]S  LAd LAS [e103 dO dv) P LIS AJI[IqLST[g J0 [eATIU] unoy joadA]  uoneorqnd) sioyny
o8e ueay Jo JoquINN Jo ad4T,

‘panunuo)) : ATAV],



Gastroenterology Research and Practice

15

Proportion meta-analysis plot [random effects]

0.2400 (0.0936, 0.4513)
0.0185 (0.0005, 0.0989)

0.2500 (0.0727, 0.5238)

0.1346 (0.0559, 0.2579)
0.1538 (0.0436, 0.3487)

0.1457 (0.0607, 0.2592)

Suero et al. 2013 ——
Ishikawa et al. 2012 ._
De Leon et al. 2012 : ]
Huggett et al. 2011 _.—
Raina et al. 2009 —.—
Combined é—
0.0 012 Oj4 Oj6 I

0.8

Proportion (95% confidence interval)

()

Proportion meta-analysis plot [random effects]

De Leén al. 2012 : -

Raina et al. 2009

Combined

<

0.25(0.07, 0.52)

0.15 (0.04, 0.35)

0.20 (0.10, 0.33)

0.0 0.2

0.4 0.6

Proportion (95% confidence interval)

(b)

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 (SIpVT) 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 studies meeting 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 (I* = 96.2%, 95% CI: 95.7%-96.6%, P <
0.001).

3.4. Prevalence of PVT, SpIVT, 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 (I* =

971%, 95% CIL: 96.6%-97.6%, P < 0.001). The analysis
of patients with SpIVT in pancreatitis showed that the
prevalence ranged from 0.2% to 41.7% (Figure 3(b)). A pooled
prevalence was 11.2% (95% CI: 8.1%-14.7%) with a statistically
significant heterogeneity among studies (I* = 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 (I* =
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 (I* = 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 (I* = 98.2%, 95% CI: 97.8%-
98.5%, P < 0.001). Fifteen studies reported the prevalence
of SpIVT in AP, ranging from 1.2% to 20% (Figure 4(c)).
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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 (SIpVT) 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 (I* =
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 (I° = 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 (I° = 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
(I* = 0%, 95% CIL: 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 (I* = 88.8%, 95% CI: 83%-
91.9%, P < 0.001). Two studies reported the prevalence of
MVT in pancreatitis, ranging from 0.8% 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 SpIVT in HP, ranging from 4.2% to 7.7%

(Figure 6(c)). The pooled prevalence was 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 (I* = 71.4%, 95% CI:
0%-86.7%, P = 0.0074). Two studies reported the prevalence
of SpIVT 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, and Asia). 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 (I* = 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 (I* =
98.1%, 95% CI: 97.7%-98.4%). Sixteen studies reported the
prevalence of SpIVT 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 (I* = 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 (I* = 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 (I* =
95.7%, 95% CIL: 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 (I* = 93.2%, 95% CI: 87.6%-95.6%,
P < 0.001). Thirteen studies reported the prevalence of SpIVT
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 (I* =
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% CIL: 0.7%-5.0%) with a statistically significant
heterogeneity among studies (I* = 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 (I* =
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 SpIVT 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 (I* = 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

The previous published meta-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 MV'T. In contrast to
the previous studies, we have paid more attention on the
prevalence of PVT, SpIVT, 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 and meta-analysis, we
demonstrated that 13.6% of pancreatitis had SVT, 6.2% had
PVT, 11.2% had SpIVT, 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 (SIpVT) 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 SpIVT 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, SpIVT, and MVT inclusion of SVT as numerator.

The controversy also exists about the prevalence of SpIVT 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 SpIV'T, 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 between natural
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.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] 1. H. Mallick and M. C. Winslet, “Vascular complications of pan-
creatitis,” Journal of the Pancreas, vol. 5, no. 5, pp. 328-337, 2004.

[2] S.Harris, N. A. Nadkarni, H. V. Naina, and S. S. Vege, “Splanch-
nic vein thrombosis in acute pancreatitis: a single-center expe-
rience,” Pancreas, vol. 42, no. 8, pp. 1251-1254, 2013.

[3] D. E Stroup, J. A. Berlin, S. C. Morton et al., “Meta-analysis of
observational studies in epidemiology: a proposal for report-
ing,” JAMA, vol. 283, no. 15, pp. 2008-2012, 2000.

[4] J. P. T. Higgins, S. G. Thompson, J. J. Deeks, and D. G. Altman,
“Measuring inconsistency in meta-analyses,” British Medical
Journal, vol. 327, no. 7414, pp. 557-560, 2003.

[5] A. Raina, D. Yadav, A. M. Krasinskas et al., “Evaluation and
management of autoimmune pancreatitis: experience at a large
US center;” The American Journal of Gastroenterology, vol. 104,
no. 9, pp. 2295-2306, 2009.

[6] P.Bernades, A. Baetz, P. Lévy, J. Belghiti, Y. Menu, and F. Fekete,
“Splenic and portal venous obstruction in chronic pancreatitis.
A prospective longitudinal study of a medical-surgical series of
266 patients,” Digestive Diseases and Sciences, vol. 37, no. 3, pp.
340-346, 1992.

[7] J. B. Gross, “Some recent developments pertaining to pancre-
atitis,” Annals of Internal Medicine, vol. 49, no. 4, pp. 796-819,
1958.

21

[8] H. D. Gonzalez et al., “Splanchnic vein thrombosis in severe
acute pancreatitis—is systemic anticoagulation indicated? Pan-
creatology,” Pancreatology, vol. 11, no. 3, p. 314, 2011.

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,” Pancreatology, vol.

11, p. 32, 2011.

[10] M. T. Huggett, K. Tang, G. J. Johnson, A. R. Hatfield, S. P. Per-
eira, and G. J. Webster, “Disease profile and long-term outcome
of patients with autoimmune pancreatitis/IgG4 systemic dis-
ease,” Gastroenterology, vol. 140, supplemet 1, no. 5, p. S-545,
2011.

[11] V. Rebours, M. Vullierme, and B. Condat, “Digestive venous
thrombosis (DVT) occuring during chronic pancreatitis is
caused by local inflammation and not by thrombophilia,
Pancreatology, vol. 10, no. 2-3, p. 275, 2010.

[12] V. Pribramska, S. S. Vege, J. Trna, P. S. Kamath, and S. T. Chari,
“Natural history of splanchnic venous thrombosis in acute
pancreatitis: a population-based study,” Gastroenterology, vol.
136, no. 5, supplement 1, p. A-541, 2009.

[13] V.Rebours, M. P. Vullierme, B. Condat et al., “Digestive venous
thrombosis (DVT) occurring during alcoholic acute or chronic
pancreatitis is caused by local inflmmation and not by throm-
bophilia,” Gastroenterology, vol. 138, no. 5, supplement 1, p. S-
392, 2010.

[14] J. A. Lawson, “A Dutch family with hereditary pancreatitis,”
Nederlands Tijdschrift voor Geneeskunde, vol. 125, no. 8, pp. 304-
312, 1981.

[15] H.]J. Gonzelez, S.J. Sahay, B. Samadi, B. R. Davidson, and S. H.
Rahman, “Splanchnic vein thrombosis in severe acute pancre-
atitis: a 2-year, single-institution experience,” HPB, vol. 13, no.
12, pp. 860-864, 2011.

[16] M. T. Huggett, K. Tang, G.J. Johnson, A. R. Hatfild, S. P. Pereira,
and G. J. Webster, “Disease profie and long-term outcome of
patients with autoimmune pancreatitis/IgG4 systemic disease,”
Gut, vol. 60, supplemet 1, p. A8, 2011.

[17] V. Rebours, L. Boudaoud, M.-P. Vullierme et al., “Extrahepatic
portal venous system thrombosis in recurrent acute and chronic
alcoholic pancreatitis is caused by local inflammation and not
thrombophilia,” The American Journal of Gastroenterology, vol.
107, no. 10, pp. 1579-1585, 2012.

[18] E. Britton, S. Mahoney, J. Garry, C. Halloran, and P. Richard-
son, “PTH-095 portal hypertension due to splanchnic venous
thrombosis following open or skunk wire necrosectomy of acute
severe pancreatitis,” Gut, vol. 63, supplement 1, p. A252, 2014.

[9

[19] G. Sisman, Y. Erzin, I. Hatemi et al., “Familial chylomicronemia
syndrome related chronic pancreatitis: a single-center study;’
Hepatobiliary & Pancreatic Diseases International, vol. 13, no. 2,
pp. 209-214, 2014.

[20] M. Castifeira-Alvarifo, B. Lindkvist, M. Luaces-Regueira et al.,
“The role of high fat diet in the development of complications of
chronic pancreatitis,” Clinical Nutrition, vol. 32, no. 5, pp. 830-
836, 2013.

[21] H. D. L. Suero, E. C. V. Raya, M. T. S. Allende et al., “Autoim-
mune pancreatitis in Barcelona as assessed by the international
consensus diagnostic criteria (ICDC). Review of a series of
25 patients from two centers,” Pancreatology, vol. 13, no. 4,
supplement 1, p. el7, 2013.

[22] C.Marra-Lopez, A. Marcaide, P. R. de la Piscina et al., “Chronic
pancreatitis study in Txagorritxu-Araba university hospital
(Vitoria-Gasteiz, Alava, Basque-Country),” Pancreatology, vol.
13, no. 4, p. el5, 2013.



22

(23]

[25]

(26

(27

[29]

(30]

(31]

(32]

(33]

(34]

(35]

[36]

(37]

(38]

(39]

S. Viyas, J. Skipworth, E. Prete et al., “Splanchnic venous throm-
bosis in acute pancreatitis: is there a role for routine systemic
anticoagulation in severe acute pancreatitis?” HPB, vol. 14, pp.
249-250, 2012.

G. Sisman, Y. Erzin, and H. Senturk, “The effect of Helicobacter
pylori infection on the development of splenic vein thrombosis
in chronic pancreatitis patients,” Gastroenterology, vol. 142, no.
2, supplement 1, p. S55, 2012.

H. De Ledn, H. Allende, X. Merino, J. Balsells, L. Guarner, and
X. Molero, “Autoimmune pancreatitis in Barcelona as assessed
by the Honolulu diagnostic criteria. Review of a series of 16
patients,” Pancreatology, vol. 12, no. 6, p. 565, 2012.

S. Chooklin and O. Hranat, “Spleen lesions in acute pancreati-
tis,” Pancreatology, vol. 9, no. 4, p. 494, 2009.

T. Keck, G. Marjanovic, C. Fernandez-Del Castillo et al., “The
inflammatory pancreatic head mass: significant differences in
the anatomic pathology of German and American patients
with chronic pancreatitis determine very different surgical
strategies,” Annals of Surgery, vol. 249, no. 1, pp. 105-110, 2009.

E Makowiec, H. Riediger, J. Emmrich, J. Kroger, U. T. Hopt, and
U. Adam, “Prophylactic splenectomy for splenic vein thrombo-
sis in patients undergoing resection for chronic pancreatitis,”
Zentralblatt fiir Chirurgie, vol. 129, no. 3, pp. 191-195, 2004.

H. Malikovd, M. Kaspar, J. Weichet, A. Sobotovi¢ovd, and J.
Drechslerova, “Vascular complications of acute pancreatitis;”
Ceska Radiologie, vol. 56, no. 5, pp. 275-279, 2002.

Y. Dorffel, U. Wruck, R. 1. Riickert, P. Romaniuk, W. Dorffel,
and W. Wermke, “Vascular complications in acute pancreatitis
assessed by color duplex ultrasonography;” Pancreas, vol. 21, no.
2, pp. 126-133, 2000.

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.

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.

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

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

L. Nordback and T. Sisto, “Peripancreatic vascular occlusions as
a complication of pancreatitis,” International Surgery, vol. 74, no.
1, pp. 36-39, 1989.

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.

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.

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 and Hepatology, vol. 12, no. 5, pp. 854-
862, 2014.

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

(41

[42

(43

(52

(53

[54

(55

]

]

]

]

]

]

Gastroenterology Research and Practice

of peripancreatic venous thrombosis (PPVT) in acute pancre-
atitis (AP),” Gastroenterology, vol. 142, no. 5, supplement 1, p.
$320, 2012.

K.J. Mortelé, P. J. Mergo, H. M. Taylor et al., “Peripancreatic vas-
cular abnormalities complicating acute pancreatitis: contrast-
enhanced helical CT findings,” European Journal of Radiology,
vol. 52, no. 1, pp. 67-72, 2004.

FE. H. B. Pimentel, C. 1. Afiez De Gomez, A. R. S. Folena, R. C. M.
Silva, A. Vieira, and E. G. Rolim, “Chronic pancreatitis compli-
cations in patients seen at the outpatient clinic,” Gastrenterologia
Endoscopia Digestiva, vol. 22, no. 6, pp. 231-234, 2003.

K. J. Mortelé, P. J. Mergo, H. M. Taylor, M. D. Ernst, and P. R.
Ros, “Splenic and perisplenic involvement in acute pancreatitis:
determination of prevalence and morphologic helical CT fea-
tures,” Journal of Computer Assisted Tomography, vol. 25, no. 1,
pp. 50-54, 2001.

G. H. Sakorafas, M. G. Sarr, D. R. Farley, and M. B. Farnell,
“The significance of sinistral portal hypertension complicating
chronic pancreatitis,” American Journal of Surgery, vol. 179, no.
2, pp. 129-133, 2000.

C. Rogers and E. C. Klatt, “Splenic vein thrombosis in patients
with acute pancreatitis,” International Journal of Pancreatology,
vol. 5, no. 2, pp. 117-121, 1989.

B. O. Hofer, J. A. Ryan Jr., and P. C. Freeny, “Surgical significance
of vascular changes in chronic pancreatitis,” Surgery Gynecology
and Obstetrics, vol. 164, no. 6, pp. 499-505, 1987.

R. McElroy and P. A. Christiansen, “Hereditary pancreatitis in a
kinship associated with portal vein thrombosis,” The American
Journal of Medicine, vol. 52, no. 2, pp. 228-241,1972.

R. Talukdar, A. Bhattacharrya, B. Rao, M. Sharma, and D. N.
Reddy, “Clinical utility of the Revised Atlanta Classification of
acute pancreatitis in a prospective cohort: have all loose ends
been tied?” Pancreatology, vol. 14, no. 4, pp. 257-262, 2014.

K. Jakchairoongruang and K. Arjhansiri, “Prognostic value of
contrast-enhanced computed tomography in acute pancreati-
tis,” Asian Biomedicine, vol. 7, no. 3, pp. 357-364, 2013.

T. Ishikawa, A. Itoh, H. Kawashima et al., “Peripancreatic vas-
cular involvements of autoimmune pancreatitis,” Journal of
Gastroenterology and Hepatology, vol. 27, no. 12, pp. 1790-1795,
2012.

S. D. Chowdhury, J. Augustine, and A. Chacko, “Chronic pan-
creatitis amongst children in India,” Pancreatology, vol. 11, p. 35,
2011.

A. K. Agarwal, R. Kumar K., S. Agarwal, and S. Singh, “Sig-
nificance of splenic vein thrombosis in chronic pancreatitis;”
American Journal of Surgery, vol. 196, no. 2, pp. 149-154, 2008.

Y. Tsushima, T. Tamura, K. Tomioka, C. Okada, S. Kusano, and
K. Endo, “Transient splenomegaly in acute pancreatitis,” British
Journal of Radiology, vol. 72, pp. 637-643,1999.

C.-C. Lin, H.-P. Wang, M.-E Chen et al., “Chronic calcifying
pancreatitis in Taiwan: a multicentric study and comparison
with western countries,” Hepato-Gastroenterology, vol. 44, no.
15, pp. 842-848, 1997.

M. Takase, K. Suda, E. Suzuki, T. Nakamura, and S. Futagawa,
“A histopathologic study of localized portal hypertension as a
consequence of chronic pancreatitis,” Archives of Pathology &
Laboratory Medicine, vol. 121, no. 6, pp. 612-614, 1997.

D. Keeling, T. Baglin, C. Tait et al., “Guidelines on oral antico-

agulation with warfarin—fourth edition,” British Journal of
Haematology, vol. 154, no. 3, pp. 311-324, 2011.



Gastroenterology Research and Practice

(56]

(57]

(58]

S. M. Weber and L. E. Rikkers, “Splenic vein thrombosis and
gastrointestinal bleeding in chronic pancreatitis,” World Journal
of Surgery, vol. 27, no. 11, pp. 1271-1274, 2003.

T. R. Heider, S. Azeem, J. A. Galanko et al., “The natural history
of pancreatitis-induced splenic vein thrombosis,” Annals of
Surgery, vol. 239, no. 6, pp. 876-882, 2004.

J. R. Butler, G. J. Eckert, N. J. Zyromski, M. J. Leonardi, K. D.
Lillemoe, and T. J. Howard, “Natural history of pancreatitis-
induced splenic vein thrombosis: a systematic review and meta-
analysis of its incidence and rate of gastrointestinal bleeding,’
HPB, vol. 13, no. 12, pp. 839-845, 2011.

23



