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Background/Aims: Portal vein thrombosis (PVT) frequently occurs in patients with inflammatory bowel disease (IBD), par-
ticularly when influenced by factors such as abdominal infections, IBD flare-ups, or surgical procedures. The implications of 
PVT range from immediate issues such as intestinal ischemia to long-term concerns including portal hypertension and its 
complications. However, there is a notable gap in comprehensive studies on PVT in IBD, especially with the increasing inci-
dence of IBD in Asia. This research aimed to evaluate the clinical features and outcomes of PVT in patients with IBD at a lead-
ing hospital in South Korea.
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INTRODUCTION

Portal vein thrombosis (PVT) manifests in diverse scenarios 
and shows a heightened incidence, notably among individ-
uals diagnosed with liver cirrhosis. However, it is important 
to note that PVT can also occur in those without any signs 
of liver cirrhosis [1]. A myriad of factors contribute to its on-
set, including intra-abdominal infections, such as diverticu-
litis, cholecystitis, pancreatitis, abdominal malignancies, and 
factors such as intra-abdominal surgeries, trauma, thrombo-
philia, myeloproliferative neoplasms (MPN), and inflamma-
tory bowel disease (IBD) [2].

Specifically, IBD demonstrates a pronounced propensity 
for venous thromboembolism (VTE) compared to other di-
gestive disorders [3]. Despite the prevalence of this occur-
rence, the precise etiological mechanism triggering PVT in 
patients with IBD remains elusive. Prevailing theories sug-
gest that persistent inflammation coupled with intra-ab-
dominal thrombophilia might contribute [2,4,5]. Addition-
ally, there is a hypothesis suggesting that the translocation 
of gut bacteria into the portal venous system, facilitated by 
bowel mucosal ulcerations, could lead to portal pyelophlebi-
tis, ultimately resulting in thrombotic events [6].

The risk of PVT in patients with IBD escalates with ad-
ditional predisposing factors such as intra-abdominal infec-
tions, active IBD episodes, or post-operative conditions [7-9]. 
Moreover, individuals administered steroids prior to surgical 
interventions or those undergoing emergency surgeries are 
at an increased risk of developing PVT [10,11].

Neglecting PVT can lead to severe complications. In the 
short term, it can cause intestinal ischemia or necrosis [12], 
while over a longer duration, it may lead to portal hyperten-

sion, thereby causing complications such as varices and as-
cites [2,13]. Notably, PVT manifestations in IBD often occur 
subtly and are primarily identified incidentally [14,15].

Anticoagulation is an effective therapeutic approach for 
PVT management, emphasizing the importance of prompt 
treatment initiation to prevent complications [16]. In cases 
where PVT coincides with liver cirrhosis, a transition from 
low molecular weight heparin to alternatives such as war-
farin or direct oral anticoagulants (DOACs) after treatment 
initiation is recommended [17]. Approximately half of the 
affected patients experience complete recanalization [18], 
whereas spontaneous portal vein (PV) recanalization with-
out anticoagulation is rare in acute PVT cases [19].

Despite the critical nature of anticoagulation in potential 
PVT scenarios accompanying IBD, research avenues remain 
relatively limited, especially in Asian contexts. Given the es-
calating prevalence of IBD in Asia [20,21] and the higher 
incidence of VTE in Asian IBD demographics compared to 
their Western counterparts [22], significant research ad-
dressing the nuances and prognosis of PVT in Asian IBD co-
horts is necessary.

This investigation aims to examine the clinical manifesta-
tions and long-term outcomes of PVT among patients with 
IBD in a major tertiary healthcare facility in South Korea.

METHODS

This study was approved by the Institutional Review Board 
of Asan Medical Center (approval no. 2022-0062).

Between June 1, 1989 and December 15, 2021, we retro-
spectively reviewed patient records at Asan Medical Center 

Methods: This retrospective analysis reviewed adult patients diagnosed with both IBD and PVT from 1989 to 2021 at a 
renowned South Korean medical center. The study focused on patient characteristics, specifics of PVT, administered treat-
ments, and outcomes, all confirmed through enhanced CT scans.
Results: A total of 78 patients met the study’s criteria. Notably, only 20.5% (16/78) were treated with oral anticoagulants; 
however, a vast majority (96.2%; 75/78) achieved complete radiographic resolution (CRR). When comparing patients receiv-
ing anticoagulants to those who did not, a significant preference for anticoagulant use was observed in cases where the 
main portal vein was affected, as opposed to just the left or right veins (p = 0.006). However, multivariable analysis indicated 
that neither anticoagulant use nor previous surgeries significantly impacted CRR.
Conclusions: Patients with IBD and PVT generally had favorable outcomes, regardless of anticoagulant use.
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in South Korea. We identified individuals aged 18 years and 
older diagnosed with IBD. Inclusion criteria were based on 
mentions of PVT in imaging reports, prescription of antico-
agulants, or evidence from thrombophilia tests. Patient eligi-
bility was verified via electronic health records.

Exclusion criteria involved patients with a history of tu-
mor thrombosis, thrombolysis, or thrombectomy. Addition-
ally, we excluded patients without baseline imaging at the 
time of PVT diagnosis, those lacking a minimum of 3-month 
follow-up imaging post-diagnosis, or those showing signs 
of chronic PVT. Chronic PVT diagnoses were based on ra-
diological evidence, such as portal cavernomas or portal 
collaterals, and relevant clinical annotations. The research 
schematic diagram can be found in Figure 1.

Data collection included parameters such as age at PVT 
diagnosis, gender, IBD subtype, dates relevant to complete 
radiographic resolution (CRR), time frames for resolution 
achievement, last follow-up dates, and duration of fol-
low-up from diagnosis. We also recorded metrics including 
specifics of anticoagulant therapy, durations of intravenous 
or subcutaneous bridging, postoperative VTE prophylaxis, 
comorbidities at diagnosis (e.g., intra-abdominal infections, 
liver cirrhosis, pancreatitis), symptomatic manifestations, 
previous VTE events, occurrences of MPN, resultant com-
plications, medication regimens for IBD, relevant laboratory 
findings, surgical interventions, and imaging details.

Notably, while fecal calprotectin is a marker for assessing 
IBD activity [23], its omission from routine measurements in 
our subjects necessitated its exclusion from the analysis. PVT 
localization was categorized into ‘main PV group’ and ‘left 
or right PV only group,’ based on the pattern of involve-
ment. Degrees of PVT were classified as either ‘occlusive’ 
or ‘non-occlusive.’ IBD treatments were segmented into 
5-aminosalicylic acid (5-ASA), immunomodulatory agents, 
steroids, and a category labeled ‘biologics,’ which acknowl-
edged the diverse biologic agents employed in South Ko-
rea’s therapeutic landscape [24,25].

For postoperative diagnoses, surgery timelines were clas-
sified as ‘recent’ (within 3 months post-diagnosis) or ‘re-
mote’ (beyond 3 months post-diagnosis). In our statistical 
analysis, patients with ‘remote’ surgery timelines were com-
bined with those without recent surgeries for comparative 
purposes. Given the variance in anticoagulant use, we com-
pared characteristics of anticoagulant users against non-us-
ers, with the primary analytical focus on CRR of PVT.

Statistical evaluations were as follows: Continuous data 

were presented using medians and interquartile ranges, 
while categorical variables were expressed as number (%).  
Comparative evaluations between anticoagulant user 
groups and non-users utilized the Mann–Whitney test for 
continuous data and Pearson’s/Fisher’s exact tests for cate-
gorical data. To determine odds ratios, multivariable analy-
ses for CRR of PVT employed the Cox proportional-hazards 
model. Initially planned subgroup analyses based on anti-
coagulant specifics were omitted due to the limited cohort 
size.

RESULTS

Patient selection and baseline characteristics
Out of 438 adult patients diagnosed with IBD, 78 met the 
inclusion criteria based on radiological reports of PVT, anti-
coagulant prescriptions, or thrombophilia tests. Specifically, 
70 patients had Crohn’s disease (CD), and 8 had ulcerative 
colitis (UC). The average follow-up duration for these pa-
tients was 109 months. Table 1 provides a comprehensive 
overview of their baseline characteristics.

Figure 1. Research schematic diagram. IBD, inflammatory bowel 
disease; PVT, portal vein thrombosis.
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Clinical presentation at PVT diagnosis
The manifestations at the time of PVT diagnosis are de-
tailed in Table 1. A significant number of patients reported 
concomitant abdominal infections (37.2%) and IBD flares 
(28.2%). Common symptoms included abdominal pain 
(70.5%) and diarrhea (44.9%). Less frequently reported 
symptoms were fever (12.8%) and rectal bleeding (9.0%). 
The associated symptoms are considered to be related to 
the underlying IBD or post-surgical conditions. Intriguingly, 
a subset (9.0%) did not receive any IBD therapy within three 
months post-diagnosis. Additionally, a substantial 80.8% 
underwent various surgeries related to IBD within this pe-
riod.

Table 2. Thrombophilia testing

Test Percentage testing positive

Protein C deficiencya) 0% (0/13)

Protein S deficiencya) 0% (0/12)

Antithrombin III deficiencya) 0% (0/12)

Lupus anticoagulant 0% (0/12)

Anticardiolipin antibodies 0% (0/8)

Beta-2 glycoprotein I antibodies 0% (0/8)

JAK2V617F mutation 0% (0/3)

Paroxysmal nocturnal  
hemoglobinuria

0% (0/3)

The results of thrombophilia testing among our cohort are de-
scribed above.
a)Tests were excluded if sent in the context of acute thrombo-
sis or while a patient was on warfarin (for proteins C and S).

Table 1. Baseline characteristics

Variable Value

Age (yr) 31.0 (24–38)

Male 51 (65.4)

IBD type

Crohn’s disease 70 (89.7)

Ulcerative colitis 8 (10.3)

Follow-up duration (mo) 109 (72–141)

Oral anticoagulation 16 (20.5)

Abdominal infection 29 (37.2)

Cirrhosis 1 (1.3)

IBD flare 22 (28.2)

Active bowel inflammation in  
imaging studies

18 (23.1)

Associated symptoms

Diarrhea 35 (44.9)

Abdominal pain 55 (70.5)

Constipation 1 (1.3)

Anal pain 4 (5.1)

Nausea or vomiting 8 (10.3)

Fever 10 (12.8)

Rectal bleeding 7 (9.0)

Major bleeding after diagnosis 2 (2.6)

IBD specific therapy

No therapy 7 (9.0)

5-Aminosalicylic acid 22 (28.2)

Immunomodulator 24 (30.8)

Steroid 18 (23.1)

Biologics 7 (9.0)

Laboratory findings at diagnosis

White blood cell (counts/μL) 6,300 (5,000–9,000)

Leukocytosis 18 (23.1)

Aspartate aminotransferase  
(IU/mL)

18 (13–23)

Alanine aminotransferase (IU/mL) 13 (8–22)

Elevated liver function test 9 (11.5)

Total bilirubin (mg/dL) 0.6 (0.4–0.8)

Hyperbilirubinemia 3 (3.8)

C-reactive protein (mg/dL) 1.6 (0.6–6.2)

Elevated C-reactive protein 57 (73.1)

Operative status

No 10 (12.8)

Recent (< 3 mo) 63 (80.8)

Remote (> 3 mo) 5 (6.4)

Variable Value

PVT location

Left or right vein only 74 (94.9)

Main with left or right vein 2 (2.6)

Main with superior mesenteric 
vein

1 (1.3)

Main with superior mesenteric 
and splenic vein

1 (1.3)

Occlusive PVT 1 (1.3)

Values are presented as median (interquartile range) or num-
ber (%).
IBD, inflammatory bowel disease; PVT, portal vein thrombosis.

Table 1. Continued
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Diagnostic evaluations and findings
PVT diagnoses were confirmed exclusively through CT im-
aging, which helped in excluding chronic PVT cases charac-
terized by specific radiographic features such as cavernous 
transformation. The predominant occurrence of PVT was in 
the left or right PV, accounting for 94.9% of cases. Notably, 
all diagnoses were incidental. Thrombophilia evaluations 
were conducted in 17.9% of patients, revealing no cases of 
primary thrombophilia. The results of thrombophilia testing 
can be found in Table 2.

Treatment strategies and management
Regarding therapeutic interventions, 20.5% (16/78) of the 
patients received oral anticoagulants, mainly warfarin or ri-
varoxaban. Among these, a significant portion (14 out of 
16) underwent bridging therapy with intravenous heparin 
or subcutaneous enoxaparin before initiating oral anticoag-
ulants. A detailed comparison between anticoagulant users 
and non-users is presented in Table 3.

Clinical outcomes and prognosis
Throughout the observational period, there were no report-

ed fatalities. However, 2.6% (2 patients) required significant 
transfusions due to major bleeding episodes. Impressive-
ly, the vast majority (96.2%; 75 out of 78) achieved CRR.  
Figure 2, the Kaplan–Meier curve, illustrates CRR across pa-

Table 3. Patient characteristics by anticoagulant used

Variable All patients (n = 78) No anticoagulant (n = 62) Anticoagulant (n = 16) p value

Age (yr) 31.0 (24–38) 30.2 (24–38) 33.0 (27–40) 0.400

Sex 0.786

Male 51 (65.4) 41 (66.1) 10 (62.5)

Female 27 (34.6) 21 (33.9) 6 (37.5)

Location of PVT 0.006

Left or right PV only 74 (94.9) 61 (98.4) 13 (81.3)

Main PV 4 (5.1) 1 (1.6) 3 (18.7)

Degree of PV occlusion 0.205

Nonocclusive 77 (98.7) 62 (100) 15 (93.8)

Occlusive 1 (1.3) 0 (0) 1 (6.2)

Type of IBD 0.008

UC 8 (10.3) 3 (4.8) 5 (31.3)

CD 70 (89.7) 59 (95.2) 11 (68.7)

Recent abdominal surgery 0.069

No recent surgery 15 (19.2) 9 (14.5) 6 (37.5)

Recent surgery 63 (80.8) 53 (85.5) 10 (62.5)

Follow-up time in months 109 (72–141) 114 (86–144) 82 (29–123) 0.068

Resolution time in days 197 (105–495) 198 (105 –662) 157 (107–343) 0.283

Values are presented as median (interquartile range) or number (%).
PVT, portal vein thrombosis PV, portal vein; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease.

Figure 2. Kaplan–Meier curve for the primary outcome of CRR of 
PVT by anticoagulation. PVT, portal vein thrombosis; CRR, com-
plete radiographic resolution.
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tient subsets. Furthermore, a multivariable analysis, the re-
sults of which can be found in Table 4, aimed at identifying 
predictors of CRR but did not yield statistically significant 
results. Notably, no PVT-related complications, such as gut 
ischemia or portal hypertension, were documented in any 
patients, including those diagnosed with chronic PVT.

DISCUSSION

PVT is recognized as a common complication in patients 
diagnosed with IBD [2,4]. This correlation becomes more 
pronounced when considering factors such as intra-abdom-
inal surgeries, infections, or active IBD flares [7]. The clinical 
presentation of acute PVT often remains elusive due to its 
nonspecific symptoms and is frequently identified inciden-
tally [14,15]. While acute PVT poses immediate risks such as 
intestinal ischemia [12], the chronic form can escalate to se-
vere conditions, including portal hypertension, varices, and 
ascites [2,13]. A timely initiation of anticoagulation emerges 
as a cornerstone in managing PVT, and with appropriate 
therapy, the prognosis remains favorable [16].

Recent studies, including notable research from 2021 
conducted at Mount Sinai Hospital in the United States, 
shed light on the clinical nuances of PVT in patients with 
IBD. This study evaluated 63 patients with IBD and PVT 
(26 with CD and 37 with UC). It was found that 92% of 
these patients received anticoagulation therapy, with 71% 
achieving CRR. Among the anticoagulants used, DOACs 
demonstrated higher CRR rates compared to warfarin (96% 
vs. 55%) and shorter treatment durations (median 3.9 mo 
vs. 8.5 mo). Conversely, the CRR rate was significantly lower  

(20%) in patients who did not receive anticoagulation. Ad-
ditionally, 63% of the patients were on steroids within 3 
months of diagnosis, 60% had undergone intra-abdominal 
surgery within 3 months prior to the diagnosis of PVT, and 
68% had involvement of the main PV [26].

Conversely, our investigation, conducted within a prom-
inent tertiary hospital in South Korea, presented a distinct 
patient profile and outcomes. The predominant IBD subtype 
was CD in 89.7% of cases, and main PV involvement was 
notably lower (5.1%). Surprisingly, despite a modest 20.5% 
of patients receiving anticoagulation, an overwhelming 
96.2% achieved CRR.

These discrepancies might be elucidated by patient-spe-
cific factors, particularly the distribution of PVT primarily 
within the right or left PVs (94.9%). This trend could be 
attributed to the majority (80.8%) of cases being postop-
erative, where PVT was incidentally detected during routine 
postoperative imaging, allowing for early detection and 
management. Given this context, one might speculate that 
PVT confined to the right or left PVs, especially when discov-
ered incidentally postoperatively, could potentially achieve 
full remission without anticoagulation. Additionally, regular 
imaging follow-ups for patients with IBD post-surgery may 
render shorter anticoagulation durations feasible [27].

Additionally, although steroid use is recognized as a risk 
factor for the development of PVT [7], the proportion of 
steroid use in our study was relatively low at 23%. As pre-
viously mentioned, our study had a high proportion of pa-
tients diagnosed postoperatively, and it is likely that many 
patients in our hospital discontinued steroid use before sur-
gery based on research suggesting that stopping steroids 
before surgery can reduce postoperative complications [28].

Moreover, our study results indicated that anticoagula-
tion was used more aggressively in UC patients compared 
to CD patients. This may be attributed to the recent guide-
lines recommending anticoagulation for the management 
of thromboembolism risk in patients with acute severe UC 
[29], leading to more aggressive anticoagulation therapy in 
UC patients in clinical practice.

However, some limitations of our study, primarily stemming 
from its retrospective nature, warrant acknowledgment. Po-
tential biases, especially concerning the non-anticoagulated 
cohort, could skew interpretations due to the myriad vari-
ables at play. The sample size might not have provided ad-
equate power to discern significant differences conclusively. 
Additionally, the study’s focus did not permit a comparative 

Table 4. Multivariable analysis for CRR of PVT

Variable OR p value

Age 0.74

Sex, female (Ref. male) 0.698 0.193

Anticoagulant (Ref. none) 0.943 0.857

PVT location, main PV (Ref. left or right PV) 0.68 0.584

Baseline occlusion (Ref. no occlusion) 5.407 0.186

IBD type, CD (Ref. UC) 0.452 0.095

Recent surgery (Ref. no recent surgery) 1.364 0.335

CRR, complete radiographic resolution; PVT, portal vein 
thrombosis; OR, odds ratio; PV, portal vein; IBD, inflammatory 
bowel disease; CD, Crohn’s disease; UC, ulcerative colitis. 
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analysis between warfarin and DOACs, which previous re-
search suggests could be pivotal [26]. Being a single-center 
study in a tertiary setting, the findings may not universally 
represent South Korea’s entire IBD patient demographic.

Furthermore, in this study, the number of PVT cases was 
higher in CD patients compared to UC patients. However, 
since we do not have data on the overall incidence of PVT 
in the entire IBD patient pool, we cannot ascertain the exact 
probability of PVT occurrence in CD versus UC. This limita-
tion should also be considered.

Additionally, in our study, PVT was incidentally discovered 
in patients, rather than being associated with symptoms re-
lated to PVT. A significant proportion of patients (80.8%) 
were diagnosed within 3 months postoperatively, with a 
median diagnosis period of only 6 days post-surgery. This 
suggests that many patients were diagnosed through CT 
imaging performed shortly after surgery. However, there is 
currently no established consensus on whether routine CT 
imaging should be performed postoperatively, indicating a 
need for further research on this issue.

Despite these constraints, our study significantly contrib-
utes to the existing literature by providing insights into the 
clinical trajectory of patients with IBD and PVT. Given the 
escalating prevalence of IBD in Asia, our findings under-
score the need for further research. The high incidence of 
partial thrombosis limited to the right or left PVs, even in 
non-anticoagulated patients, challenges existing guidelines. 
This observation has profound implications for postopera-
tive patients with IBD, emphasizing the need for heightened 
awareness of bleeding risk and potentially reshaping current 
anticoagulation recommendations.

In conclusion, our investigation delved into the attributes 
and outcomes associated with PVT among patients with 
IBD in South Korea. The study’s findings highlight promis-
ing results where patients demonstrated positive outcomes 
irrespective of anticoagulation therapy. Given the prevailing 
guidelines advocating for immediate anticoagulation post-
PVT diagnosis, our data prompts a reevaluation. Tailoring 
treatment strategies based on individual patient-specific 
variables and the unique characteristics of PVT could poten-
tially enhance therapeutic efficacy and patient outcomes. As 
such, future studies are imperative to refine and potentially 
reshape existing clinical recommendations.

KEY MESSAGE
1. This study analyzed the characteristics and progno-

sis of concurrent PVT in South Korean IBD patients 
and is of significance due to the favorable out-
comes observed regardless of anticoagulation use.
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