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Abstract: Pylephlebitis, defined as infective thrombophlebitis of the portal vein, is a rare condition
with an incidence of 0.37–2.7 cases per 100,000 person-years, which can virtually complicate any intra-
abdominal or pelvic infections that develop within areas drained by the portal venous circulation.
The current systematic review aimed to investigate the etiology behind pylephlebitis in terms of
pathogens involved and causative infective processes, and to report the most common symptoms at
clinical presentation. We included 220 individuals derived from published cases between 1971 and
2022. Of these, 155 (70.5%) were male with a median age of 50 years. There were 27 (12.3%) patients
under 18 years of age, 6 (2.7%) individuals younger than one year, and the youngest reported case
was only 20 days old. The most frequently reported symptoms on admission were fever (75.5%) and
abdominal pain (66.4%), with diverticulitis (26.5%) and acute appendicitis (22%) being the two most
common causes. Pylephlebitis was caused by a single pathogen in 94 (42.8%) cases and polymicrobial
in 60 (27.2%) cases. However, the responsible pathogen was not identified or not reported in 30% of
the included patients. The most frequently isolated bacteria were Escherichia coli (25%), Bacteroides spp.
(17%), and Streptococcus spp. (15%). The treatment of pylephlebitis consists initially of broad-spectrum
antibiotics that should be tailored upon bacterial identification and continued for at least four to six
weeks after symptom presentation. There is no recommendation for prescribing anticoagulants to
all patients with pylephlebitis. However, they should be administered in patients with thrombosis
progression on repeat imaging or persistent fever despite proper antibiotic therapy to increase the
rates of thrombus resolution or decrease the overall mortality, which is approximately 14%.

Keywords: pylephlebitis; portal vein; portal vein thrombosis; Escherichia coli; Bacteroides; Streptococcus;
anticoagulant; diverticulitis; appendicitis

1. Introduction

Pylephlebitis, defined as infective suppurative thrombosis of the portal vein, is a
severe condition characterized by significant morbidity and mortality, which develops as a
complication of intra-abdominal suppurative processes. Pylephlebitis was first described
by William Osler in 1882, who reported the case of a 28-year old patient who died of com-
plications of septic pylethrombosis [1]. The condition, universally fatal in the pre-antibiotic
era [2], has become treatable in most cases due to the advent of new diagnostic/therapeutic
strategies and increased awareness of the condition.

Due to the low incidence of pylephlebitis, no current randomized controlled trials or
prospective studies describe the risk factors, diagnosis, and, most importantly, therapeutic
strategies. Hence, the present systematic review aimed to investigate the etiology behind
pylephlebitis in terms of pathogens involved and causative infective processes, and to
report the most common symptoms at clinical presentation by analyzing data derived
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from case reports and series systematically as defined by Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines [3].

We performed a systematic review of the literature following the PRISMA guide-
lines [3] by searching the MedLine/Pubmed database for articles reporting cases of pyle-
phlebitis using the following search terms: “septic portal vein thrombosis”, “pylephlebitis”,
“suppurative portal vein thrombosis”, “portal pyemia”. All case reports and case series pub-
lished in English from 1970 to 30 September 2022 were analyzed. We included all the reports
in which a definitive diagnosis (PVT on imaging and positive cultures) or highly probable
diagnosis (PVT on imaging and identifiable infectious focus) was present. We excluded
those reports that did not include sufficient information or cases involving animals.

The final number of articles included was 201, which resulted in a total number of
220 patients [4–204] as shown in Figure 1. The yearly publication rates of the included
records are displayed in Figure 2.
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Figure 1. Identification of studies via databases and registers following Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
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2. Epidemiology and Etiology

Pylephlebitis has a low incidence of approximately 0.37–2.7 cases per 100,000 person-
years [205,206]. Interestingly, the number of reported cases has increased over time
(Figure 2), with only 43 patients (19.5%) reported between 1971 and 1999, 60 cases (27.3%)
between 2000 and 2009, and 117 cases (53.2%) between 2010 and 2022. Of the 220 in-
cluded individuals, 155 (70.5%) were male with a median age of 50 years, as reported in
Table 1. There were 27 (12.3%) patients under 18 years of age, 6 (2.7%) individuals younger
than 1 year, and the youngest reported case was only 20 days old. The diagnosis of liver
cirrhosis was never reported in patients published before 2010 [207] but was present in
approximately 4.9% of cases published between 2010 and 2022 [208].

Pylephlebitis can virtually complicate any intra-abdominal or pelvic infections that
develop within areas drained by the portal venous circulation. The portal vein usually
originates from the union of the superior mesenteric vein with the splenic veins. It drains
most of the gastrointestinal tract’s intra-abdominal portions, except the rectum’s lower
part. The process behind pylephlebitis starts with localized thrombophlebitis of small veins
surrounding an infected area, which then extend or migrate to the main branches of the
portal vein.

The anatomy of the portal system explains why diverticulitis (26.5%) and acute appen-
dicitis (22%) are the two most common causes of pylephlebitis. Patients with diverticulitis
had a median age of 58 years, while patients with acute appendicitis had a median age of
22.5 years, suggesting that acute appendicitis is the most prevalent cause of pylephlebitis
in younger patients, while diverticulitis is the most prevalent cause in elderly patients.

Contiguous infection can also lead to pylephlebitis, such as cholangitis/cholecystitis
(3.5%) or pancreatitis (5.5%). Hepatic abscesses were found in 17 (8.5%) of cases. However,
in these cases is challenging to determine whether hepatic abscesses are the cause or the
consequence of pylephlebitis. It is worth highlighting that in 11.5% of cases, an apparent
source of infection has not been identified or reported. Other less common causes of
pylephlebitis are summarized in Table 1.
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Table 1. Reported patients’ general characteristics, clinical presentation, mortality, detection of
infective source, and pathogen isolation.

General Characteristics

Median Age, years
50 (29;63)

Gender, n (%)
Male, 155 (70.5%)
Female, 65 (29.5%)

Symptoms on hospital admission, n (%)
Fever, 166 (75.5%)
Abdominal Pain, 146 (66.4%)
Nausea/Vomiting, 56 (25.5%)
Diarrhea, 38 (17.3%)

Jaundice, 28 (12.7%)
None, 10 (4.5%)
Weight Loss, 3 (1.4%)

Mortality, n (%)
Death, 28 (14%)
Data Regarding Infection Source and Pathogens
Possible Source of Infection, n (%)
Diverticulitis, 53 (26.5%)
Acute appendicitis, 44 (22%)
None/not reported, 23 (11.5%)
Liver abscess, 17 (8.5%)
Gastroenteritis, 13 (6.5%)
Surgery, 12 (6%)
Pancreatitis, 11 (5.5%)
Inflammatory bowel diseases, 8 (4%)
Foreign body, 7 (3.5%)
Cholangitis/cholecystitis, 7 (3.5%)
Malignancy, 3 (1.5%)
Gastric ulcer 3 (1.5%)
Ischemia, 2 (1%)

Umbilical catheter, 2 (1%)
Polypectomy, 2 (1%)
Invasive liver procedures, 2 (1%)
Retroperitoneal abscess, 2 (1%)
Renal abscess, 1 (0.5%)
Endometriosis, 1 (0.5%)
Splenic abscess, 1 (0.5%)
Endoscopic variceal ligation, 1 (0.5%)
Cholecystocolonic fistula, 1 (0.5%)
Dental abscess, 1 (0.5%)
Urinary tract infections, 1 (0.5%)
Burns, 1 (0.5%)
Prostate biopsy, 1 (0.5%)

Detected Microorganisms, n (%)
Not detected/Reported, 66 (30%)
Aerobes
Gram-positive
Streptococcus spp., 30 (15%)
Staphylococcus spp., 8 (4%)
Enterococcus spp., 3 (1.5%)
Gram-negative
Escherichia coli, 50 (25%)
Klebsiella spp., 9 (4.5%)
Pseudomonas aeruginosa, 2 (1%)
Eikenella corrodens, 2 (1%)
Acinetobacter spp., 2 (1%)
Campylobacter jejuni, 2 (1%)
Aeromonas hydrophila, 2 (1%)
Morganella morganii, 2 (1%)
Leptospira spp., 1 (0.5%)
Proteus spp., 1 (0.5%)

Anaerobes
Bacteroides spp., 34 (17%)
Clostridium spp., 13 (6.5%)
Fusobacterium spp., 20 (10%)
Peptostreptococcus spp., 7 (3.5%)
Lactobacillus spp., 1 (0.5%)
Propionibacterium acnes, 1 (0.5%)
Granulicatella adiacens, 1 (0.5%)
Parvimonas micra, 1 (0.5%)
Fungi
Candida spp., 7 (3.5%)
Helminths
Fasciola hepatica, 1 (0.5%)
Strongyloides stercoralis, 1 (0.5%)
Amoebas
Amoeba spp., 1 (0.5%)
Entoamoeba hystolytica, 1 (0.5%)

Number of different bacteria detected, n (%)
Not detected/reported, 66 (30%)
One, 94 (42.8%)
Two, 32 (14.5%)
More than two, 28 (12.7%)

Previous studies have discussed the role of a hypercoagulable state in the onset of
pylephlebitis. For example, in a case series of 44 patients, 18 (40.9%) presented a hyper-
coagulable state due to clotting factor deficiency, malignancy, or HIV infection [116,209].
In contrast, only 11% of patients tested for coagulation disorders were found to have a
hereditary coagulation disorder [210].
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Microbiology

Pylephlebitis was caused by a single pathogen in 94 (42.8%) cases and polymicrobial
in 60 (27.2%) cases as shown in Table 1. A pathogen was not identified or not reported in
30% of the included cases. Previous studies reported positive blood cultures in 23–62.1%
of cases [205,207,208]. Even though infections caused by multiple pathogens can present
worse clinical outcomes [211], a recent study failed to demonstrate worse clinical course,
duration of hospitalization, therapy, and outcomes in patients with polymicrobial infec-
tion [212]. In addition, Jevtic et al. reported that polymicrobial infection did not increase
mortality risk [208].

The most frequently isolated bacteria were Escherichia coli (25%), Bacteroides spp. (17%),
and Streptococcus spp. (15%). Previous studies with fewer included patients show conflict-
ing results with the three species of bacteria isolated in equal numbers [205–207]. E. coli, in
particular, is a commensal bacterium of the gastrointestinal system and is often isolated in
patients with acute diverticulitis, thus resulting in a not surprisingly higher prevalence in
pylephlebitis. Moreover, as reported in Table 1, pylephlebitis can be caused by fungal infec-
tions (3.5%), all caused by Candida spp., or parasitic infections (2%), caused by intestinal
worms or amoebas.

3. Clinical Manifestation

The most frequently reported symptoms on admission were fever (75.5%) and ab-
dominal pain (66.4%), as shown in Table 1. In a case series of 44 patients, all reported
these two symptoms [209]. However, in a smaller series of 19 patients, 100% had a fever,
while only 74% presented with abdominal pain. In another study of 67 individuals, 87%
had abdominal pain, and 70% had a fever. Other common symptoms include nausea or
vomiting (25.5%) and diarrhea (17.3%). Clinical signs may include right upper quadrant or
generalized abdominal tenderness, hepatomegaly, and splenomegaly. Jaundice is reported
in 12.7% of patients with pylephlebitis and is considered unusual in this clinical context
unless there is concomitant cholangitis or liver abscesses. However, all these symptoms are
common in intra-abdominal infections, which are the causative factor for the development
of pylephlebitis, thus resulting in challenges to differentiate between symptoms caused by
pylephlebitis or by the original infective process that caused pylephlebitis in the first place.
Interestingly, in most of the reported cases, imaging leading to pylephlebitis diagnosis was
performed to investigate the presence of intra-abdominal infective foci, with physicians not
suspecting pylephlebitis and incidentally discovering portal vein involvement [208].

Laboratory Findings

Leukocytosis is a common finding (80–89.7%) in pylephlebitis [207,208], even if both
a normal leucocyte count [44,48,65] and neutropenia [213] were reported. Besides, most
patients show high C-Reactive Protein (CRP) and erythrocyte sedimentation rate (ESR),
90.9% and 85.7%, respectively [207,208]. Elevated serum transaminases are detected in
69–71.6% of individuals [207,208], together with three- to fourfold increases in alkaline phos-
phatase [2,41,98,213] or five- to tenfold increases in gamma-glutamyl transferase [86,98],
that can be detected in up 40% of patients. Hyperbilirubinemia, with values of total
bilirubin that could reach a six-fold increase, is present in 55–74.6% of patients [207,208].
Other common laboratory findings include anemia, hypoalbuminemia, and thrombocy-
topenia [207,208].

4. Diagnosis

Pylephlebitis diagnosis requires the confirmation of portal vein thrombosis in patients
with fever and bacteremia [44]. The diagnosis is often delayed due to the rare incidence
of pylephlebitis and presentation with nonspecific symptoms. Especially in the past, the
diagnosis was made by laparotomic detection of portal vein thrombosis [67,72,85] or in
postmortem studies [19,79,90]. However, due to the high accessibility of modern imaging
techniques, portal vein thrombosis can be promptly detected.
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4.1. Pathogen Identification

Cultures were positive in 70% of patients with pylephebitis, as reported in Table 1.
However, the high rate of undetected or not reported data accounting for 30% of cases,
suggests that negative blood cultures should not automatically rule out the diagnosis of
pylephlebitis, especially in the presence of suppurative intra-abdominal processes and
the new detection of portal vein thrombosis. Previous data showed significantly different
bacteremia rates in approximately 42–62.1% of cases [205,207,208]. Consequently, blood
cultures should be promptly obtained in any febrile patient with abdominal pain before
starting antimicrobial therapy. However, blood culture sensitivity usually shows a maxi-
mum sensitivity of 60%, with results being laboratory dependent and available after several
days. Alternative techniques, such as polymerase chain reactions (PCR) based on the
prokaryote-specific 16s ribosomal RNA gene, can be used on whole blood to increase the
detection rates of microorganisms in patients with bacteremia [214]. Despite there being
no evidence of this technique being used in patients with pylephlebitis, it has been shown
to increase the detection rates of microorganisms in patients with bacteremia [215,216].
Furthermore, in the presence of persistently negative blood cultures, pathogens can be
isolated from the primary site of infection (e.g., abscesses, fluid collection, etc.).

4.2. Imaging Studies

The demonstration of thrombus in the portal vein is the central finding leading
to a pylephlebitis diagnosis. Both computed tomography (CT) scanning and abdomi-
nal ultrasonography can detect the presence of thrombi in the portal vein as shown in
Figures 3 and 4. Ultrasonography can detect the presence of echogenic material in the
portal vein lumen, which can be confirmed by flow alterations on Doppler analyses [2,213].
CT scan should be preferred because of its higher definition and the additional investiga-
tive ability to identify possible abdominal or pelvic infective foci [2,39,65]. According to
a recent systematic review, which enrolled studies between 2010 and 2021, the diagnosis
was determined with a CT scan in 89.3% of patients and an ultrasound examination in
38.8% of patients [208]. In contrast, a previous review which included studies before
2010, found that CT scan was used only in 51% of patients. Magnetic resonance imaging
(MRI) [44,210], angiography [69,91,217], endoscopic ultrasound [81], or positron emission
tomography (PET) [5,42] can also be used to demonstrate portal vein thrombosis; however,
their application remains limited to selected cases.

In terms of thrombus extension, localization in the main portal vein branch was
detected in 57.3%, with involvement of intrahepatic branches in approximately 39% of cases
(portal vein right branch in 29.1% and left branch in 24.3% of cases) [207,208], with occlusive
thrombosis reported in 25.2% of patients [208]. Extension to the superior mesenteric,
splenic, and inferior mesenteric veins was detected in 38–42%, 12–12.6%, and 2–9.7% of
cases, respectively [207,208]. Intravascular air can be visualized in the portal system of
18% of patients [207], and its detection may precede thrombus formation. In some cases,
thrombosis may not initially be evident and may result in repeated imaging from 48 h [138]
to two weeks [170] after symptoms onset.
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Figure 3. A 35-year-old male with fever and severe abdominal pain was admitted to the emergency
department of Trieste University Hospital. Ultrasound with color flow Doppler images (a,b) shows
acute inflammation of the appendix (empty arrow in (a)) and echogenic material inside an intrahepatic
branch of the portal vein without color flow signal (solid arrow), due to thrombosis. Contrast-
enhanced CT images in axial (c) and coronal (d) plains confirm a filling defect in a right intrahepatic
portal vein branch (solid arrows), with transient hepatic attenuation differences—THAD—(* in c) due
to hepatic arterial compensatory flow in the corresponding segment.
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Figure 4. A 68-year-old male was admitted to the emergency department of Trieste University
Hospital with symptoms and laboratory tests consistent with hepato-cholangitis. Contrast-enhanced
CT image (a) shows the absence of opacification of the left intrahepatic portal vein branch (solid
arrow) due to portal vein thrombosis and mild biliary dilation (thin arrow). Coronal T2 weighted
MR image (b) demonstrates multiple filling defects (empty arrow) in the distal common bile duct
consistent with choledocholithiasis and biliary sludge.
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5. Treatment

The treatment of pylephlebitis consists of broad-spectrum antibiotics, with the choice
of empiric antibiotics depending on the most probable source of infection and the most
likely involved organisms, regardless of the presence of bacteriemia. Pylephlebitis is often
a polymicrobial infection, with gram-negative and gram-positive, aerobes and anaerobes
bacteria, especially E. Coli, Streptococcus spp., and Bacteroides spp. According to previous
reports, antibiotics were administered in almost all patients (94.6–100%) [205,207,208,210].
However, pylephlebitis being an uncommon infection, no randomized control studies have
investigated the preferred empiric antibiotic regimens.

Patients should be initially treated with parental antibiotics. Appropriate antibiotic
regimens are reported in Table 2 [218]. These wide-spectrum regimens should be adjusted
upon culture results after antimicrobial susceptibility tests are available. The duration
of antibiotic therapy should at least be continued from four to six weeks after symptom
presentation, continuing intravenous administration until there is a significant clinical
response [48]. The remaining therapy can be administered orally with a combination of
metronidazole and fluoroquinolones.

Table 2. Suggested broad-spectrum antibiotic regimens in pylephlebitis.

Combination Therapy

Metronidazole (500 mg every 6–8 h), PLUS ONE of the following:
• Ceftriaxone (2 g daily)
• Cefotaxime (2 g every 6 h)
• Ciprofloxacin (400 mg every 8–12 h)
• Levofloxacin (750 mg daily)

Monotherapy

• Based on beta-lactam/beta-lactamase inhibitor, with ONE of the following:
• Piperacillin-tazobactam (4.5 g every 6–8 h or 13.5–18 g in continuous infusion)
• Ampicillin-sulbactam (3 g every 6 h)
or
Based on carbapenem, with ONE of the following:
• Imipenem (500 mg every 6 h)
• Meropenem (1 g every 8 h)
• Ertapenem (1 g daily)

In addition to antibiotic therapy, no prospective randomized control trial establishes
the utility of anticoagulants in pylephlebitis, with most of the available evidence originating
from small observational studies. The rationale behind anticoagulation in pylephlebitis
is to prevent thrombus extension and favor thrombus resolution. Moreover, some highly
prevalent bacteria in pylephlebitis, such as Bacteroides spp., seem to promote coagulation by
producing enzymes that degrade heparin or by promoting fibrin clotting by bacterial sur-
face components [219]. Administration rates of anticoagulant therapy in pylephlebitis have
increased in recent years, being prescribed approximately in 76.7–82% of patients [205,208],
compared to previous lower rates ranging from 35% to 70% of patients [207,210]. Previous
studies have found that anticoagulant administration can increase the rates of portal vein
recanalization (58% vs. 21%) and reduce complications associated with chronic portal
hypertension [205,207,210]. In addition, one report of 100 patients showed that anticoagu-
lant therapy had lower mortality rates (6%) if compared to those without anticoagulant
administration (22%) [207]. Similarly, Baril et al. reported that none of the patients treated
with anticoagulants died compared to those who were not anticoagulated [209].

There is also no recommendation for prescribing anticoagulants in all patients with
pylephlebitis [218]. However, they should be administered in patients with thrombosis
progression on repeat imaging or persistent fever despite proper antibiotic therapy [218].
In addition, the presence of thrombosis extension beyond the portal vein main branch
during the initial evaluation or confirmed hypercoagulable state are possible indications
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for anticoagulation [218]. No clear indications are provided in terms of the anticoagulation
therapeutical approach. Usually, anticoagulation should be initiated with low-molecular-
weight heparin (LMWH), and, if needed, the patient can be discharged by switching to an
oral anticoagulant. The actual duration of anticoagulation therapy varies amongst studies,
ranging from 128 to 143 days [205,208] to life-long treatment [116,195].

More invasive therapeutical approaches were performed in a relatively small portion
of patients, including intraportal antibiotic administration [4,89], aspiration/drainages
of pus [4,61,62,95,99], and interventional vascular procedures (such as thrombectomy or
vascular bypass) [40,104,220].

6. Complications and Mortality

Thrombosis can persist, resolve, or result in a cavernous portal vein transformation
characterized by veins forming within or around the thrombotic segment [117,142]. The
primary complications of pylephlebites are caused by hematogenous dissemination of
the pyogenic portal infection, causing metastatic abscesses. Pyogenic liver abscesses can
complicate up to 37% of cases of pylephlebitis [2,102,104,207]. Other rarer sites include
metastatic abscesses in the lung [145] and the brain [114].

Intestinal ischemia has also been rarely described, with one case of intestinal infarction
requiring bowel resection [195,207]. Long-term complications include portal hyperten-
sion [207,213] with dilated splenic veins and the development of venous collaterals in the
hepatoduodenal ligament [65].

As shown in Table 1, 28 patients (14%) of the 220 enrolled individuals died. Previous sys-
tematic reviews showed that mortality rates could range from 8.7% to 19% [205,207,208,210],
with overall mortality < 10% for patients diagnosed after 2010 [208]. This significant de-
crease in mortality might suggest that the identification and treatment of pylephlebitis
have improved over time. Sepsis has been found to be the cause of death in approximately
88.9% of patients [221], increasing the risk of death 17-fold [208]. Positive blood cultures
were also found to be an independent risk factor for death (approximately 2.2-fold) [208].
These data confirm the fact that the primary therapy for pylephlebitis is related to antibiotic
administration to prevent bacteremia and sepsis consequences.

7. Conclusions

As summarized in Figure 5, pylephlebitis is a rare condition with an incidence of
0.37–2.7 cases per 100,000 person-years, which can virtually complicate any intra-abdominal
or pelvic infections that develop within areas drained by the portal venous circulation.
It seems to affect mostly male individuals (70.5%) with a median age of 50. However,
children and infants are not spared, considering that the youngest reported case was only
20 days old. The most frequently reported symptoms on admission were fever (75.5%) and
abdominal pain (66.4%), with diverticulitis (26.5%) and acute appendicitis (22%) being the
two most common causes. Pylephlebitis was caused by a single pathogen in 94 (42.8%)
cases and polymicrobial in 60 (27.2%) cases. However, any pathogen was not identified or
not reported in 30% of the included patients. The most frequently isolated bacteria were
Escherichia coli (25%), Bacteroides spp. (17%), and Streptococcus spp. (15%). The imaging
test of choice is abdominal contrast-enhanced CT. The treatment of pylephlebitis consists
initially of broad-spectrum antibiotics that should be tailored upon bacterial identification
and continued for at least four to six weeks after symptom presentation. There is no rec-
ommendation for prescribing anticoagulants to all patients with pylephlebitis. However,
they should be administered in patients with thrombosis progression on repeat imaging
or persistent fever despite proper antibiotic therapy to increase the rates of thrombus
resolution or decrease the overall mortality, which is approximately 14%. Sepsis was the
cause of death in 88.9% of cases, thus implying that prompt treatment is imperative.
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113. Furuncuoğlu, Y.; Oven, B.B.; Mert, B.; Yılmaz, E.; Demir, M.K. Abdominal Variant of Lemierre’s Syndrome in a Patient with
Pancreatic Adenocarcinoma. Medeni. Med. J. 2021, 6, 58–62. [CrossRef]

114. Nigussie, B.; Woredekal, D.; Abaleka, F.I.; Gizaw, M.; Tharu, B. A Sporadic Case of Disseminated Fusobacterium Causing
Pylephlebitis and Intracranial and Hepatic Abscesses in a Healthy Young Patient. Cureus 2020, 12, e9229. [CrossRef]

115. Lawler, C.; King, B.; Milliron, M.L. Portomesenteric Venous Thrombosis in an Emergency Department Patient After Laparoscopic
Sleeve Gastrectomy. Cureus 2021, 13, e19872. [CrossRef] [PubMed]

116. Zardi, E.M.; Giorgi, C.; Zardi, D.M. Pylephlebitis as a Complication of Cholangitis and Sepsis in an HIV-Positive Patient. Dig. Dis.
Sci. 2019, 64, 1719–1721. [CrossRef]

117. Al Akhrass, F.; Abdallah, L.; Berger, S.; Sartawi, R. Gastrointestinal variant of Lemierre’s syndrome complicating ruptured
appendicitis. Idcases 2015, 2, 72–76. [CrossRef] [PubMed]

118. Yazgan, C.; Akkas, M.; Ozmen, M.M. Inferior mesenteric vein pylephlebitis due to sigmoid diverticulitis. BMJ Case Rep. 2015,
2015, 1–2. [CrossRef] [PubMed]

119. Adnan, M.M.; Gavin, M.; Eberhardt, S.C.; McCarthy, D.M. Pylephlebitis: Through These Portals Pass Bad Bugs. Dig. Dis. Sci.
2016, 61, 2807–2811. [CrossRef]

120. Falkowski, A.L.; Cathomas, G.; Zerz, A.; Rasch, H.; Tarr, P.E. Pylephlebitis of a variant mesenteric vein complicating sigmoid
diverticulitis. J. Radiol. Case Rep. 2014, 8, 37–45. [CrossRef] [PubMed]

121. Pinto, S.; Lerner, T.; Lingamaneni, G.; Richards, K. Superior mesenteric vein thrombosis as a complication of cecal diverticulitis: A
case report. Int. J. Surg. Case Rep. 2016, 25, 71–74. [CrossRef] [PubMed]

122. Ufuk, F.; Herek, D.; Karabulut, N. Pylephlebitis Complicating Acute Appendicitis: Prompt Diagnosis with Contrast-Enhanced
Computed Tomography. J. Emerg. Med. 2016, 50, e147–e149. [CrossRef] [PubMed]

123. Abdallah, M.; Gohar, A.; Gowda, S.N.; Abdullah, H.M.; Al-Hajjaj, A. Pylephlebitis Associated with Inferior Mesenteric Vein
Thrombosis Treated Successfully with Anticoagulation and Antibiotics in a 37-Year-Old Male. Case Rep. Gastrointest. Med. 2020,
2020, 3918080. [CrossRef]

124. Altamirano, J.; Zapata, L.; Poblano, M.; Rodriguez, A.; Camargo, L.; Martinez, B.; Bataller, R. Acute pylephlebitis following
gastrointestinal infection: An unrecognized cause of septic shock. South Med. J. 2010, 103, 956–959. [CrossRef]

125. Lee, B.K.; Ryu, H.H. A case of pylephlebitis secondary to cecal diverticulitis. J. Emerg. Med. 2012, 42, e81–e85. [CrossRef]

http://doi.org/10.1097/00005176-199611000-00022
http://doi.org/10.1007/s100169900121
http://doi.org/10.1097/00005176-199811000-00016
http://doi.org/10.1053/jpsu.2001.27052
http://www.ncbi.nlm.nih.gov/pubmed/11584411
http://doi.org/10.1053/jpsu.2001.26401
http://www.ncbi.nlm.nih.gov/pubmed/11528636
http://doi.org/10.1128/JCM.42.9.4379-4382.2004
http://www.ncbi.nlm.nih.gov/pubmed/15365049
http://doi.org/10.1007/s00595-003-2654-8
http://doi.org/10.1097/01.mpg.0000189344.23387.26
http://doi.org/10.1007/s00270-009-9586-7
http://doi.org/10.1007/s10620-009-0880-7
http://doi.org/10.1007/s00431-008-0817-8
http://doi.org/10.1016/j.jceh.2021.03.014
http://www.ncbi.nlm.nih.gov/pubmed/22712362
http://doi.org/10.5222/MMJ.2021.17992
http://doi.org/10.7759/cureus.9229
http://doi.org/10.7759/cureus.19872
http://www.ncbi.nlm.nih.gov/pubmed/34976494
http://doi.org/10.1007/s10620-018-5391-y
http://doi.org/10.1016/j.idcr.2015.07.001
http://www.ncbi.nlm.nih.gov/pubmed/26793462
http://doi.org/10.1136/bcr-2015-212599
http://www.ncbi.nlm.nih.gov/pubmed/26604234
http://doi.org/10.1007/s10620-016-4288-x
http://doi.org/10.3941/jrcr.v8i2.1698
http://www.ncbi.nlm.nih.gov/pubmed/24967018
http://doi.org/10.1016/j.ijscr.2016.06.002
http://www.ncbi.nlm.nih.gov/pubmed/27332698
http://doi.org/10.1016/j.jemermed.2015.06.083
http://www.ncbi.nlm.nih.gov/pubmed/26810023
http://doi.org/10.1155/2020/3918080
http://doi.org/10.1097/SMJ.0b013e3181e63504
http://doi.org/10.1016/j.jemermed.2009.02.039


Diagnostics 2023, 13, 429 15 of 18

126. Kashiura, M.; Sugiyama, K.; Akashi, A.; Hamabe, Y. Diverticulitis-induced pylephlebitis possibly misdiagnosed as biliary duct
obstruction. Acute Med. Surg. 2016, 3, 404–406. [CrossRef] [PubMed]

127. Greene, B.; Jones, D.; Sarrazin, J.; Coburn, N.G. Porta hepatis abscess and portal vein thrombosis following ingestion of a fishbone.
BMJ Case Rep. 2019, 12, e227271. [CrossRef]

128. Kaenkumchorn, T.; Kesavan, A. A Rare Complication of Campylobacter Sepsis in an Infant. Clin. Pediatr. 2018, 57, 484–487.
[CrossRef]

129. Anand, S.; Umeh, C.A.; Giberson, C.; Wassel, E.; Nguyen, A.; Porter, H.; Choday, P.; Kaur, H.; Kundu, A.; Penaherrera, J. Septic
Portal Vein Thrombosis, Clinical Presentation, and Management. Cureus 2021, 13, e19840. [CrossRef]

130. Kalbitz, S.; Ermisch, J.; Schmidt, J.M.; Wallstabe, I.; Lübbert, C. Unhappy Triad: Infection with Leptospira spp. Escherichia coli
and Bacteroides uniformis Associated with an Unusual Manifestation of Portal Vein Thrombosis. Case Rep. Gastroenterol. 2021, 15,
598–602. [CrossRef] [PubMed]

131. Wakui, N.; Takayama, R.; Matsukiyo, Y.; Shinohara, M.; Kobayashi, S.; Kanekawa, T.; Nakano, S.; Nagai, H.; Kudo, T.; Maruyama,
K.; et al. Visualization of segmental arterialization with arrival time parametric imaging using Sonazoid-enhanced ultrasonogra-
phy in portal vein thrombosis: A case report. Exp. Ther. Med. 2013, 5, 673–677. [CrossRef]

132. Radovanovic, N.; Dumic, I.; Veselinovic, M.; Burger, S.; Milovanovic, T.; Nordstrom, C.W.; Niendorf, E.; Ramanan, P. Fusobac-
terium necrophorum subsp. necrophorum Liver Abscess with Pylephlebitis: An Abdominal Variant of Lemierre’s Syndrome.
Case Rep. Infect. Dis. 2020, 2020, 9237267. [CrossRef] [PubMed]

133. Hadano, Y.; Iwata, H. Septic thrombophlebitis of the superior mesenteric vein with bacteraemia caused by Bacteroides fragilis
and Streptococcus intermedius as a complication of diverculitis. BMJ Case Rep. 2013, 2013, bcr2013008661. [CrossRef] [PubMed]

134. Meersseman, W. Candida tropicalis pylephlebitis with persistent fungaemia in a 72-year-old lady with severe pancreatitis.
Mycoses 2011, 54, 28–30. [CrossRef] [PubMed]

135. Coyne, C.J.; Jain, A. Pylephlebitis in a previously healthy emergency department patient with appendicitis. West. J. Emerg. Med.
2013, 14, 428–430. [CrossRef]

136. Warren, L.R.; Chandrasegaram, M.D.; Madigan, D.J.; Dolan, P.M.; Neo, E.L.; Worthley, C.S. Falciform ligament abscess from left
sided portal pyaemia following malignant obstructive cholangitis. World J. Surg. Oncol. 2012, 10, 278. [CrossRef]

137. Queiroz, R.M.; Sampaio, F.D.C.; Marques, P.E.; Ferez, M.A.; Febronio, E.M. Pylephlebitis and septic thrombosis of the inferior
mesenteric vein secondary to diverticulitis. Radiol. Bras. 2018, 51, 336–337. [CrossRef]

138. De Zylva, J.; Padley, J.; Badbess, R.; Dedigama, M. Multiorgan failure following gastroenteritis: A case report. J. Med. Case Rep.
2020, 14, 74. [CrossRef]

139. Zia, A.; Sohal, S.; Costas, C. Pylephlebitis: A Case of Inferior Mesenteric Vein Thrombophlebitis in a Patient with Acute Sigmoid
Diverticulitis—A Case Report and Clinical Management Review. Case Rep. Infect. Dis. 2019, 2019, 5341281. [CrossRef]

140. Wong, C.S.; Cho, G.; Godfrey, E.M.; Harper, S. Portal pyaemia secondary to colonic perforation. BMJ Case Rep. 2019, 12, e228400.
[CrossRef]

141. Granero-Castro, P.; Raposo-Rodríguez, L.; Moreno-Gijón, M.; Prieto-Fernández, A.; Granero-Trancón, J.; González-González, J.J.;
Barneo-Serra, L. Pylephlebitis as a complication of acute appendicitis. Rev. Esp. Enferm. Dig. 2010, 102, 217–218. [CrossRef]

142. Rahmati, E.; She, R.C.; Kazmierski, B.; Geiseler, P.J.; Wong, D. A case of liver abscess and fusobacterium septicemia. IDCases 2017,
9, 98–100. [CrossRef]

143. Zamora, J.A.G.; Alvarez, M.R.; Henry, Z.; Baracco, G.J.; Dickinson, G.; Lichtenberger, P. Liver abscess caused by Lawsonella
clevelandensis in a patient with rheumatoid arthritis: A case report and literature review. IDCases 2020, 20, e00734. [CrossRef]

144. Cho, E.; Jun, C.H.; Yoon, J.H.; Wi, J.W.; Shin, S.S.; Cho, S.B.; Park, C.H.; Kim, H.S.; Choi, S.K.; Rew, J.S. A rare case of portal
biliopathy and pylephlebitis following the injection of cyanoacrylate into the duodenal varix. J. Clin. Gastroenterol. 2016, 50, 897.
[CrossRef]

145. Chaudhary, H.; Jindal, P.; Pandiarajan, V.; Kumar, J.; Sudhakar, M.; Ezhumalai, G.; Nada, R.; Gupta, K. Portal vein thrombosis,
livedo reticularis, polymicrobial sepsis and high antiphospholipid antibody titers in a newborn: A clinicopathological conference
of antiphospholipid-associated neonatal syndrome. Lupus 2021, 30, 141–148. [CrossRef] [PubMed]

146. Krzak, A.M.; Townson, A.; Malam, Y.; Mathews, J. Diverticulitis complicated by colovenous fistula formation and pylephlebitis.
J. Surg. Case Rep. 2022, 2022, rjab591. [CrossRef]

147. James, T.W.; Sheikh, S.Z.; McGowan, C.E. Perigastric abscess as a delayed adverse event in endoscopic sleeve gastroplasty.
Gastrointest. Endosc. 2019, 89, 890–891. [CrossRef]

148. Lee, H.; Sung, K.; Cho, J. Retroperitoneal abscess with pylephlebitis caused by lumbar acupuncture: A case report. BMC Surg.
2019, 19, 145. [CrossRef] [PubMed]

149. Lazar, N.; Sardarli, K.; Imam, Z.; Khasawneh, M.; Hader, I. A Rare Twist of the Forgotten Disease: A Case of Fusobacterium
necrophorum Sepsis with Portomesenteric Thrombosis and a Review of the Literature. Case Rep. Gastrointest. Med. 2021,
2021, 6699867. [CrossRef]

150. Hamera, L.; Abraham, S.; Jordan, J. Pylephlebitis as a Rare Complication of Ulcerative Colitis: A Case Report. Cureus 2019,
11, e4792. [CrossRef] [PubMed]

151. al Bshabshe, A.; Joseph, M.R.; Battayah, E.S.; Hamid, M.E. Fungal peritonitis caused by Pichia kudriavzevii following sleeve
gastrectomy. Ann. Saudi Med. 2019, 39, 205–208. [CrossRef] [PubMed]

http://doi.org/10.1002/ams2.205
http://www.ncbi.nlm.nih.gov/pubmed/29123823
http://doi.org/10.1136/bcr-2018-227271
http://doi.org/10.1177/0009922817723123
http://doi.org/10.7759/cureus.19840
http://doi.org/10.1159/000517094
http://www.ncbi.nlm.nih.gov/pubmed/34616262
http://doi.org/10.3892/etm.2012.874
http://doi.org/10.1155/2020/9237267
http://www.ncbi.nlm.nih.gov/pubmed/31993242
http://doi.org/10.1136/bcr-2013-008661
http://www.ncbi.nlm.nih.gov/pubmed/23389727
http://doi.org/10.1111/j.1439-0507.2011.02141.x
http://www.ncbi.nlm.nih.gov/pubmed/22126528
http://doi.org/10.5811/westjem.2013.1.15353
http://doi.org/10.1186/1477-7819-10-278
http://doi.org/10.1590/0100-3984.2017.0046
http://doi.org/10.1186/s13256-020-02402-z
http://doi.org/10.1155/2019/5341281
http://doi.org/10.1136/bcr-2018-228400
http://doi.org/10.4321/S1130-01082010000300011
http://doi.org/10.1016/j.idcr.2017.06.013
http://doi.org/10.1016/j.idcr.2020.e00734
http://doi.org/10.1097/MCG.0000000000000601
http://doi.org/10.1177/0961203320967418
http://www.ncbi.nlm.nih.gov/pubmed/33086918
http://doi.org/10.1093/jscr/rjab591
http://doi.org/10.1016/j.gie.2018.12.005
http://doi.org/10.1186/s12893-019-0613-6
http://www.ncbi.nlm.nih.gov/pubmed/31619222
http://doi.org/10.1155/2021/6699867
http://doi.org/10.7759/cureus.4792
http://www.ncbi.nlm.nih.gov/pubmed/31384516
http://doi.org/10.5144/0256-4947.2019.205
http://www.ncbi.nlm.nih.gov/pubmed/31215216


Diagnostics 2023, 13, 429 16 of 18

152. Kashiura, M.; Tanabe, T.; Akashi, A.; Hamabe, Y. Pylephlebitis: A severe complication of intra-abdominal infection. Intern. Med.
2014, 53, 2829. [CrossRef] [PubMed]

153. Wong, K.; Weisman, D.S.; Patrice, K.-A. Pylephlebitis: A rare complication of an intra-abdominal infection. J. Community Hosp.
Intern. Med. Perspect. 2013, 3, 20732. [CrossRef] [PubMed]

154. Tang, R.; Tian, X.; Xie, X.; Yang, Y. Intestinal Infarction Caused by Thrombophlebitis of the Portomesenteric Veins as a Complication
of Acute Gangrenous Appendicitis after Appendectomy. Medicine 2015, 94, e1033. [CrossRef]

155. Stone, N.R.H.; Barrett, J.; Hickish, T.; Dasgupta, D.; Newsholme, W.; Biswas, J.; Martin, T. Case report: Bacteroides-associated
pylephlebitis in a patient with strongyloidiasis. Am. J. Trop. Med. Hyg. 2015, 92, 340–341. [CrossRef]

156. Abughanimeh, O.; Tahboub, M.; Zafar, Y.; Abu Ghanimeh, M. Pylephlebitis Caused by Actinomyces Bacteremia. Cureus 2018,
10, e2887. [CrossRef]

157. Shahani, L.; Khardori, N. Fusobacterium necrophorum—Beyond Lemierres syndrome. BMJ Case Rep. 2011, 2011, bcr0720114527.
[CrossRef]

158. Fukahori, M.; Shirayama, S.; Kawasaki, A.; Takasugi, T.; Sano, H.; Iwasaki, H. A case of silent perforated diverticulitis in the
ascending colon combined with pylephlebitis resulting in complete occlusion of the portal trunk. Clin. J. Gastroenterol. 2015, 8,
172–178. [CrossRef] [PubMed]

159. Hale, G.R.; Sakkal, L.A.; Galanis, T. Pylephlebitis treated with apixaban. Hosp. Pr. 2019, 47, 192–195. [CrossRef] [PubMed]
160. Gallinger, Z.R.; May, G.; Kortan, P.; Bayoumi, A.M. Pylephlebitis After Colonic Polypectomy Causing Fever and Abdominal Pain.

ACG Case Rep. J. 2015, 2, 142–145. [CrossRef]
161. Mellor, T.E.; Mitchell, N.; Logan, J. Lemierre’s syndrome variant of the gut. BMJ Case Rep. 2017, 2017, bcr221567. [CrossRef]
162. Milner, D.A.; Chatterjee, A. A case of portal vein thrombosis caused by ingestion of a foreign body. Gastrointest. Endosc. 2011, 74,

1168–1170. [CrossRef] [PubMed]
163. Ram, P.; Lapumnuaypol, K.; Punjabi, C. Diverticular Pylephlebitis and Polymicrobial Septicemia. Case Rep. Infect. Dis. 2017,

2017, 6819474. [CrossRef] [PubMed]
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