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Abstract

Background: Cholangitis is an inflammatory process of the biliary tract with a wide range of clinical manifestations
and it is not always considered in the differential diagnosis in asymptomatic patients. To the best of our knowledge
there is no previous report in the English literature of focal cholangitis manifesting exclusively as liver parenchymal
changes mimicking liver metastasis in asymptomatic patients with pancreatic ductal adenocarcinoma (PDAC) and
history of manipulation of the biliary tree. The purpose of this article is to present six cases of subclinical focal
cholangitis mimicking liver metastasis in asymptomatic patients with history of PDAC and biliary tree intervention.

Case presentation: There are six cases with new hepatic lesions detected on follow-up scans in asymptomatic
patients with history of PDAC and manipulation of biliary tree. Overall seven lesions were detected, all of them
were on the liver periphery, five were hypovascular and two were hypervascular. None of those patients had
elevation of CA 19.9 compared with the previous exams. The three patients that had magnetic resonance imaging
presented restriction on diffusion weighted imaging and high signal intensity on T2-weighted image. Two patients
underwent liver biopsy, which showed only inflammatory changes. All patients were treated with antibiotics and
underwent imaging follow-up, which demonstrated resolution of the lesions. None of the patients showed imaging
or clinical signs of disease progression during this interval.

Conclusion: Radiologists and oncologists need to be aware of the possibility of focal cholangitis causing hepatic lesions
mimicking neoplasia in patients with history of biliary tree intervention, even in the absence of clinical symptoms.
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Background
Cholangitis is an inflammatory process of the biliary tract
with a wide range of causes and heterogeneous clinical
manifestations [1]. It can occur due to different infectious
and noninfectious conditions, with its most common cause
being biliary obstruction secondary to either tumour or bile
duct stones. The sphincter of Oddi maintains sterility of

the biliary ducts by preventing bacterial transposition from
the duodenum [2]. Biliary tree intervention, such as biliary
duct stenting, papillotomy, and biliodigestive anastomosis,
is common in biliopancreatic disorders, and it is known to
allow microorganisms to ascend into the biliary tree, in-
creasing the risk of cholangitis [3].
Clinical manifestations of cholangitis may vary widely,

from asymptomatic or oligosymptomatic to life-threatening
scenarios. The classical Charcot’s triad (jaundice, fever and
pain) and Reynolds pentad (when shock and lethargy are
included) are not always present and make the clinical

* Correspondence: mannellilorenzo@yahoo.it
1Department of Radiology, Memorial Sloan Kettering Cancer Center, 300 East
66th Street, New York, NY 10021, USA
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Horvat et al. Cancer Imaging  (2017) 17:21 
DOI 10.1186/s40644-017-0124-6

http://crossmark.crossref.org/dialog/?doi=10.1186/s40644-017-0124-6&domain=pdf
mailto:mannellilorenzo@yahoo.it
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


diagnosis challenging [4]. This can lead to delayed diagnosis
or even misdiagnosis. Moreover, the imaging findings are
nonspecific and can be due to bile duct or liver paren-
chyma abnormalities [5]. The most frequent bile duct
changes are: (a) dilatation of biliary tree, which can be cen-
tral, diffuse, or segmental, (b) thickening and enhancement
of ductal walls, and (c) pneumobilia [5]. The liver parenchy-
mal abnormalities are related to inflammatory process,
causing dilatation of the peribiliary venous plexus, and to
increased arterial flow [6, 7], which results in areas of in-
creased signal intensity on T2-wighted images (WI) and/or
abnormal enhancement on arterial phase, delayed phase, or
both. Those areas can present wedge-shaped, peripheral or
peribiliary distribution [5].
To the best of our knowledge there is no previous report

in the English literature of focal cholangitis manifesting
exclusively as liver lesions in asymptomatic patients with
history of pancreatic ductal adenocarcinoma (PDAC). The
purpose of this case series is to present six cases of sub-
clinical focal cholangitis manifesting as new hepatic le-
sions in asymptomatic patients with history of PDAC and
biliary tree intervention.

Case presentation
There are six cases with PDAC with new hepatic lesions on
computed tomography (CT) and/or magnetic resonance im-
aging (MRI) detected on follow-up (Figs. 1, 2, 3, 4, 5 and 6):
one patient after distal pancreatectomy, one patient after

Whipple’s surgery, and four patients after starting chemo-
therapy for unresectable PDAC. None of the patients had
previous liver metastasis or history of hepatic artery proced-
ure. Clinical and imaging features of those patients are sum-
marized in Table 1.

Patient demographics and clinical data
Patients ranged in age between 59 and 74 years, with a
mean age of 65 years and 4 (67%) were women. Two pa-
tients underwent partial pancreatectomy before the detec-
tion of the new hepatic lesions (case 2, 235 days of interval;
case 4, 479 days of interval). All patients had history of bil-
iary tree intervention, 3 biliodigestive anastomosis, 2 biliary
duct stenting, and 1 papillotomy. None of the patients pre-
sented clinical symptoms at the time of the diagnosis of the
hepatic lesions. Laboratory abnormalities were detected in
2 patients, both had elevated CA 19.9 (74 and 1032 U/mL,
normal <37 U/mL) and 1 had elevated alkaline phosphatase
(190 U/L, for a normal range of 45–129 U/L). However,
these abnormalities did not present a significant increase in
relation to previous exams.

Imaging features
Three patients had only contrast-enhanced CT (CECT),
one had only MRI and two had both CT and MRI. Overall,
seven lesions were identified, five patients presented solitary
lesions and one patient had two separate lesions. All lesions
presented peripheral distribution, five were hypovascular

Fig. 1 Case 1. a CECT demonstrates an ill-defined hypovascular area in the periphery of segment VII (arrow). Liver biopsy was performed with a
diagnosis of inflammatory changes without malignancy. One month after the beginning of antibiotics, (b) CECT shows the resolution of the le-
sion. (c, d) Liver biopsy demonstrates prominent bile ductular proliferation, active cholangitis and portal oedema, with no malignant neoplasm
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and two were hypervascular on post-contrast phases. Five
lesions were well-defined whereas two were ill-defined. On
MRI, all three lesions presented restriction on diffusion
weighted imaging (DWI) and high signal intensity (SI) on
T2WI, and two lesions showed low SI on T1WI. Two nod-
ules demonstrated target appearance on post-contrast im-
ages and two lesions presented peripheral transient hepatic
attenuation differences. None of the patients had bile ducts
changes such as dilatation or thickening.

Outcome
Two patients underwent liver biopsy for further assess-
ment of the new hepatic lesions, which showed inflam-
matory changes without malignant cells. All patients

were treated with antibiotics and underwent imaging
follow-up, which demonstrated resolution of the lesions.
The mean time interval between the first scan that dem-
onstrated the new hepatic lesions and the follow-up
which no longer demonstrated them was 69 days (range,
39–112). None of the patients showed imaging or clin-
ical signs of disease progression during this interval.

Discussion and Conclusions
Infectious cholangitis is a potentially life-threatening con-
dition, usually caused by an obstruction of the biliary tree
[8]. Biliary tree intervention is also a relevant risk factor
for cholangitis, by allowing microorganisms to ascend
from the bowel to the biliary ducts [3]. The main imaging

Fig. 2 Case 2. a CECT shows a hypervascular nodule with target appearance in the periphery of segment VIII (arrow). The patient underwent liver
biopsy with a diagnosis of inflammatory changes without malignant cells. b CECT 2 months after antibiotics the lesion was no longer identified.
c Liver biopsy demonstrates a dense lymphoplasmacytic infiltrate of hepatic parenchyma with a paucity of bile ductules and no carcinoma is present

Fig. 3 Case 3. a CECT demonstrates one hypovascular nodule in the periphery of segment IV (dashed arrow) and a hypovascular ill-defined area
in the segments VII and VIII (arrows). Both lesions resolved on follow-up CECT (b)
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Fig. 4 Case 4. MR images demonstrate an elongated lesion in the periphery of segment VI (arrows) with high SI on T2WI (a), restriction on DWI
(b), low SI on T1WI (c), and post-contrast enhancement (d). The lesion resolved on follow-up MRI (e-h)

Fig. 5 Case 5. CECT and MRI demonstrate a peripheral hypovascular lesion, surrounded by THAD (a), with high SI on T1WI (b) and T2WI (c), as
well as restriction on DWI (d, e). The lesion resolved after 4 months of follow-up (f)
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Fig. 6 Case 6. CECT shows a peripheral hypovascular nodule with target appearance (arrow), surrounded by THAD (a). The nodule presented
high SI on T2WI (b). After 3 months of follow-up the nodule was no longer demonstrated (c, d)

Table 1 Summary of focal cholangitis cases

Case Sex Age (years) Symptoms BTI Interval
between
BTI and
HL (days)

Laboratory
abnormalities

CA 19.9 (U/
mL) before /
at diagnosis
of HL

Imaging features Outcome

1 F 57 None BDA 558 None 17 / 19 CT (venous phase): ill-defined hypovascular
lesion

Benign on LB
and
disappearance
on FU

2 F 71 None BDA 235 None 35 / 21 CT (biphasic): hypervascular nodule with
target appearance in arterial and venous
phases

Benign on LB
and
disappearance
on FU

3 F 74 None Papillotomy 99 None 34 / 38 CT (venous phase): hypovascular nodule
(L1) and hypovascular ill-defined area (L2)

Disappearance
on FU

4 M 69 None BDA 479 None 52 / 18 MRI (triphasic): low SI on T1WI, high SI on
T2WI, high SI on DWI, enhancement
greater than liver background in all post
contrast phases

Disappearance
on FU

5 F 60 None Stent 123 CA 19.9a 63 / 74 CT (biphasic): hypovascular lesion with
peripheral THAD
MRI (triphasic): high SI on T1WI,
intermediate SI on T2WI, high SI on DWI,
hypovascular in all post contrast phases

Disappearance
on FU

6 M 59 None Stent 165 CA 19.9b, APc 2156 / 1032 CT (biphasic): hypovascular nodule with
target appearance in arterial and venous
phases and peripheral THAD MRI
(triphasic): low SI on T1WI, high SI on
T2WI, high SI on DWI, hypovascular in all
post contrast phases

Disappearance
on FU

AP alkaline phosphatase, biphasic arterial and venous phases, BTI biliary tree intervention, CA cancer antigen, BDA biliodigestive anastomosis, DWI diffusion
weighted imaging, FU follow-up, HL hepatic lesion, LB liver biopsy, L1 lesion 1, L2 lesion 2, SI signal intensity, THAD transient hepatic attenuation differences,
triphasic: arterial, venous and delayed phases
aCA 19.9: 74 U/mL (normal range: 0–37 U/mL)
bCA 19.9: 1032 U/mL (normal range: 0–37 U/mL)
cAP: 190 U/L (normal range: 45–129 U/L)
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findings of cholangitis are related to bile duct abnormal-
ities, such as dilatation, wall thickening and abnormal en-
hancement; pneumobilia may also be observed mainly
after biliary tree intervention [5]. Nevertheless, liver par-
enchymal changes can also be demonstrated on imaging,
including areas of increased signal intensity on T2WI
and/or abnormal enhancement on arterial phase, delayed
phase, or both. The treatment of cholangitis is based on
antibiotic therapy and biliary drainage with decompres-
sion, if biliary obstruction is present [9, 10].
The fact that none of the patients of this case series

showed clinical or laboratory signs of infection highlights
that cholangitis can be asymptomatic, and imaging features
may precede the clinical manifestation [4, 5], mainly in eld-
erly patients [11]. None of the six patients had a significant
increase in CA 19.9 levels at the time of diagnosis of the
new hepatic lesions. Although, CA 19.9 was elevated in two
patients, this raised the suspicion of progression or relapse
of PDAC; however, and CA 19.9 increase can also be due
to non-oncological causes, such as cholangitis and jaundice
[12]. Furthermore, in these two patients that CA 19.9 was
elevated, it was lower compared to prior measurement (one
patient – case 6 had a significant reduction in compared to
the previous exam), which makes the hypothesis of progres-
sion of neoplastic disease less likely.
The diagnosis of cholangitis can be challenging given the

variability of clinical presentation and imaging findings,
which are non-specific [4]. The challenge becomes even
greater in clinical scenarios similar to those presented in
this case series, in which patients with PDAC presented
liver lesions without clinical symptoms or biliary tree ab-
normalities. The imaging features in our case series of focal
cholangitis varied considerably, ranging from a hepatic
hypervascular focus to an ill-defined hypovascular area,
demonstrating that imaging findings alone cannot establish
the final diagnosis. Even using functional imaging
technique, such as DWI and PET, there will still be an
overlapping between inflammatory and neoplastic changes
[13–15]. A misdiagnosis of disease progression based solely
on new hepatic lesions detected on CT or MRI can result
in substantial changes in patients’ treatment, such as
change in chemotherapy regimen and changes in eligibility
criteria for clinical trials. For that reason, we speculate that
in patients with PDAC and history of manipulation of the
biliary tree, with no other unequivocal signs of disease pro-
gression and no significant rising of CA 19.9, it is reason-
able to consider a differential diagnosis of cholangitis before
deeming the hepatic lesion as metastasis. In cases where bi-
opsy is not feasible, a therapeutic test and early imaging
follow-up should be considered.
To the best of our knowledge there is no previous report

in the English literature of focal cholangitis manifesting ex-
clusively as liver parenchymal changes mimicking liver me-
tastasis in patients with PDAC and history of manipulation

of the biliary tree. Despite some limitations of this case
series, such as the small number of patients and absence of
histological confirmation in all cases, this manuscript could
help radiologists when reporting similar cases and it could
motivate further studies to better assess this entity. In this
small group of patients, the diagnostic suspicion of focal
cholangitis had a significant impact on clinical management.
Focal cholangitis may occur in asymptomatic patients

with history of biliary tree intervention and can mimic
hepatic focal lesions, such as metastasis. Radiologists and
oncologists need to be aware of the possibility of focal
liver parenchymal abnormalities caused by cholangitis, es-
pecially in patients with history of biliary tree intervention,
because it is not always considered in the differential diag-
nosis by referring physicians given the lack of symptoms.
Correlation with CA 19.9 and clinical status of the patient
can help to achieve the correct diagnosis.
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