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Background. Ciliated hepatic foregut cyst (CHFC) is a rare, benign cyst of the liver, derived from the embryonic foregut epi-
thelium. Although CHFCs are typically asymptomatic, some present with nonspecifc abdominal symptoms. Imaging modalities
alone are insufcient for diagnosis, with intrahepatic cholangiocarcinoma included in the diferential due to nonspecifc imaging
features; defnitive diagnosis relies on histologic confrmation. Tese lesions are often benign; however, larger lesions can have
malignant transformation into squamous cell carcinoma (SCC), which carries a poor prognosis, thus making a defnitive di-
agnosis, no matter what size, essential. Here, we present a case of CHFC as well as a comprehensive literature review. Given these
data, we propose an algorithm for defnitive diagnosis.

1. Introduction

Ciliated hepatic foregut cyst (CHFC) is a rare benign cyst
of the liver, derived from the embryonic foregut epi-
thelium [1]. CHFCs are typically asymptomatic; however,
some present with nonspecifc abdominal symptoms or
symptoms due to biliary obstruction [2]. Most cases are
discovered incidentally, commensurate with the increase
in abdominal imaging [3, 4], making it difcult to esti-
mate the true prevalence; however, there are 70 reported
cases. Imaging modalities such as ultrasound (US),
computed tomography (CT), and magnetic resonance
imaging (MRI) are insufcient for a defnitive diagnosis
due to nonspecifc and variable imaging features noted
correlating to benign and malignant pathologies [5–7].
Terefore, a defnitive diagnosis of CHFC requires his-
tologic confrmation [8] of ciliated pseudostratifed co-
lumnar epithelium surrounded by a subepithelial
connective tissue layer, a smooth muscle layer, and an
outer fbrous capsule [1].

While typically benign, malignant transformation into
squamous cell carcinoma (SCC) has been noted, particularly
for large lesions (mean 10 cm) [3, 9]. As transformation
portends a poor prognosis, early detection is essential [10].
Te combination of nonspecifc radiologic fndings and the
malignant potential highlight the need for a defnitive di-
agnosis, most often achieved by surgical resection.

We present a case of CHFC and a comprehensive lit-
erature review and propose an algorithm for defnitive
diagnosis.

2. Case Report

A 75-year-old male underwent screening for lung cancer
due to a history of tobacco use and a family history of lung
cancer. Multiple, bilateral lung nodules, 9 mm and 5mm,
were noted on the left upper lobe; also noted was a 5mm
nodule on the right middle lobe and other smaller
nodules. He was referred to pulmonology due to the size
(≥8 cm) of the largest nodule and a new nodule (≥6 cm). A
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three-month follow-up by CT was recommended. Tree-
month follow-up revealed stable nodules classifed as
Lung-RADS 2. A one-year follow-up by CT was rec-
ommended. Te one-year follow-up revealed multiple
nodules of increased size on the left side, (Lung-RADS
4b). Bronchoscopy with bronchoalveolar lavage, endo-
bronchial ultrasound, and needle aspiration obtained
biopsies deemed negative for malignancy. A three-month
follow-up was again recommended, noting growth of
right and left lobe nodules. A PET scan showed bilateral
hypermetabolic lung nodules; a CT-guided core needle
biopsy of the right upper lobe nodule revealed a well-
diferentiated adenocarcinoma with an immunohisto-
chemistry (IHC) profle, suggestive of GI or pan-
creaticobiliary origin (+CDX-2, + CK20, + CK7, − Napsin
A, and − TTF1). A CT of the abdomen and pelvis was
ordered to screen for a potential primary.

CT of the abdomen (Figures 1(a) and 1(b)) revealed
a simple benign cystic lesion in the left lateral hepatic lobe
(segments 2/3) and an additional indeterminant non-
enhancing, hypoattenuating lesion (48 HU) measuring
22mm in seg 4B. Based on the level of attenuation, this lesion
had a possibility of being solid. Further evaluation of this
lesion by multiphase CT (Figure 2) revealed a nonenhancing,
low-attenuating lesion located in seg 4B of the liver measuring
26× 21× 15mm. In addition, intrahepatic ductal dilation was
noted in segment 5, prompting concern for intrahepatic
cholangiocarcinoma. Serum level of CA19-9 was within
normal range while CEA was elevated (7.6 ng/mL; reference
range 0.0–3.0 ng/mL). A CT-guided core biopsy of the liver
lesion (Figure 3) was completed, revealing benign hepato-
cellular parenchyma without atypical change. As chol-
angiocarcinoma was still in the diferential, a robotic partial
hepatectomy was completed utilizing intraoperative ultra-
sound. A cystic lesion was identifed in segment 4A/B and
removed. Histology revealed a cyst surrounded by a fbrous
capsule, well demarcated from adjacent unremarkable hepatic
parenchyma. Te cyst was noted to have an epithelial lining
with varying complexity (Figures 4(a) and 4(b)), with portions
lined by simple ciliated epithelium with abundant goblet cells
(Figures 4(c) and 4(d)). No areas of dysplasia or malignancy
were identifed. Te patient had an unremarkable surgical
recovery and was discharged on day 3. CEA continued to be
elevated postoperatively in the presence of the lung adeno-
carcinoma. All follow-up and treatment were focused on the

adenocarcinoma of the lung with an unknown primary with
no further concern regarding the liver.

3. Discussion

CHFC is a rare, typically benign liver cyst lined by ciliated
pseudostratifed columnar epithelium surrounded by sub-
epithelial connective tissue, smooth muscle, and an outer
fbrous layer. Diferential diagnoses include simple hepatic
cyst, parasitic cyst, epidermoid cyst, pyogenic abscess,
intrahepatic choledochal cyst, hypovascular solid tumor,
hepatobiliary cystadenoma, and cystadenocarcinoma [11].
Given this, a defnitive diagnostic strategy is essential.

To facilitate this, a comprehensive review of the lit-
erature on CHFC was completed (Table 1) [12–49]. Te
mean age was 47 years (median 50; range 0–79) thus
making our patient one of the oldest reported; two reports
were prenatal diagnoses [31, 35]. CHFCs are mostly
asymptomatic; however, symptomatic cases were not
uncommon (43% of cases), primarily abdominal pain (36/
37). In several cases, CHFC compressed hepatic ductal
structures resulting in jaundice [2, 17, 18, 37, 46, 50]. Te
size of symptomatic cysts (median 6 cm, IQR 5.45; one
outlier at 130 cm [49]) was signifcantly larger than the
size of asymptomatic cysts (median 3 cm, IQR 1.9,
p � 0.01). In our patient, the cyst was asymptomatic and
discovered incidentally.

Te most common location for CHFC includes segment
4 (48/78; 62%), with secondary locations including the

Figure 1: Intravenous contrast enhanced CT examination of the abdomen (a) axial (b) coronal demonstrating segment 4 hepatic lesion
(white arrow) that has slightly increased and heterogeneous attenuation in comparison with segment 2/3 hepatic simple cyst (black arrow).

Figure 2: Axial CT fused image of FDG PET examination dem-
onstrating no evidence of abnormal metabolic activity within
segment 4 hepatic lesion.
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anterior segment of the right lobe (segments 5 and 8; 19/78;
24%) or adjacent to biliary structures, including the gall-
bladder and biliary bifurcation, and vascular structures of
the portal triad with three located within the gallbladder
fossa [2, 14, 25, 27, 34, 45, 46, 48].

On imaging, the CHFCs were mainly unilocular (46/50;
92%), consistent with our patient. Imaging characteristics of
CHFCs vary with T1MRI but are mostly hyperintense (8/14;

57%); less commonly, CHFCs are hypointense (3/14; 21%)
and isointense (3/14; 19%). On T2 MRI, they were almost
always hyperintense (24/24; 100%) and never hypointense.
CT imaging often notes a hypoattenuating lesion (90%; 36/
40) and occasionally a hyperattenuating mass (4/40, 10%).
For those cases that reported Hounsfeld units (HU; n� 10),
the median attenuation for hypoattenuating lesions was 54
HU (IQR 14.25) and mean attenuation was 53.2 HU (SD

Figure 3: CT guided core biopsy of segment 4 hepatic lesion.

Figure 4: Ciliated hepatic foregut cyst histology. (a) Low power H&E showing pseudostratifed columnar epithelium, with underlying
subepithelial connective tissue and loose lamina propria (arrows). (b) High-power H&E showing ciliated pseudostratifed columnar
epithelium (example circled). (c) High-power H&E showing ciliated pseudostratifed columnar epithelium with the overlying epithelium
demonstrating admixed goblet cells (example circled). (d) High-powered H&E showing pseudostratifed columnar epithelium (circled) with
an abundance of admixed goblet cells (arrows).
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6.18) [4, 6, 14, 19, 24, 26, 51]. In hyperattenuating lesions,
attenuation was 80 HU [16, 51]. Outer rim enhancement was
reported in two cases [31, 37]. MRI was rarely employed
[31, 39, 41]. On ultrasound, most CHFCs were hypoechoic
(94%; 30/32), similar to simple hepatic cysts; however, he-
patic cysts demonstrate attenuation between 0–10 HU [52],
whereas CHFCs produce a higher level of attenuation, as in
our case. Tus, imaging alone cannot be reliably used to
diagnose CHFCs.

Levels of serum AFP were normal in all CHFC cases
tested (n� 10), and CEA was normal in most (11/12; 92%)
[16]. In our patient, the elevation of CEA was attributed to
the presence of lung adenocarcinoma, since it remained
elevated after CHFC resection. CA19-9 is also not useful for
a defnitive diagnosis, as it was elevated in about a third of
the tested cases (5/16; 31%).

Histology provides the defnitive diagnosis through
pathologic evaluation, preferably from a biopsy of the CHFC
wall (48/48).While needle core biopsy produced a diagnostic
sample in two cases, it was not successful in our case (2/3,
66%). FNA was diagnostic in 62% of cases (8/13), revealing
ciliated epithelial cells in the aspirate.

Previous reports have suggested that the transformation
of CHFC to SCC was a rare occurrence; however, SCC was
present in 9% of reports (6/70; 9%), and squamous meta-
plasia without SCC was present in 6% of cases (4/70). Te
presence of squamous transformation was associated with

a larger size (median 9 cm, IQR 5.25) than CHFC without
transformation (median 3, IQR 3.98; p< 0.01) [3].

While imaging cannot defnitively diagnose CHFCs,
imaging characteristics may indicate the presence of a ma-
lignant or metaplastic process due to the disruption of
typical cystic architecture. Out of fve cases of SCC in which
imaging features were described, atypical characteristics
noted were as follows: a malignant cyst with wall irregularity
on MRI [23], SCC with a region of calcifcation and a mural
nodule on CT [47], and squamous metaplasia with calcif-
cation [29]. While solid wall components have been iden-
tifed in benign cases, calcifcations have only been reported
in squamous transformation [8, 9]; heterogeneity in
a metaplastic [39] and a malignant cyst [40] have also been
described. Our report notes heterogeneity on CT, which has
been reported in both benign and malignant cases [11, 22].
But some cases with squamous transformation do not ex-
hibit any abnormalities on imaging, highlighting the limited
use in defnitively identifying malignancy. While all cases of
SCC were resected, the transformation of CHFC to SCC was
associated with poor outcomes [38], with 67% of reports
resulting in metastatic spread or death (2–10months)
[18, 22, 41, 47].

In total, in all but three reported cases, patients un-
derwent resection of the CHFC (66/69, 96%). Of note,
laparoscopic resection is feasible, given that the cyst wall is
thick enough to be excised from the hepatic parenchyma and

Non-diagnostic CHFC diagnosis

Excisional Bx 

Definitive Dx

≥5 cm

Resection

<5 cm

Wall irregularity or 
calcifications

Resection Serial Imaging

Abdominal CT

Indeterminant
Unilocular Hepatic Mass

Non-enhancing
Hypoattenuating

Segments 4,5, 8

Differential:
CHFC, biliary cystadenocarcinoma, cholangiocarcinoma, and 

cystic neuroendocrine tumors

FNA or CNB

Figure 5: Diagnostic algorithm. Utilization of imaging and biopsy (CNB or FNA) to defnitively diagnose and manage CHFC. Of note:
incidental fndings of potential CHFC during surgery for other entities would require further evaluation of the lesion to include imaging and
classifcation to obtain a defnitive diagnosis.
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was noted in eight reports [49]; one report also noted robotic
resection [48]. Overall, outcome reporting was limited.

Given these data, we have developed an algorithm to
assist in the defnitive diagnosis of CHFC (Figure 5). In an
indeterminant unilocular hepatic mass, especially with
a nonenhancing, hypoattenuating lesion (40–60 HU) in
segments 4, 5, or 8, FNA or core needle biopsy should be
completed due to their noninvasive nature and potential for
a diagnostic sample. If the samples are nondiagnostic, an
excisional biopsy should be carried out to establish a di-
agnosis. If FNA or core biopsy confrms the diagnosis of
CHFC, resection of CHFC ≥3 cm is warranted based on the
positive association between the size and squamous trans-
formation and the poor prognosis of malignant trans-
formation. For cysts <3 cm, resection is warranted if atypical
features such as wall irregularity or calcifcations have been
noted on imaging. In the absence of abnormal imaging,
serial imaging follow-up is recommended tomonitor growth
or changes in the appearance of the cyst; symptomatic cysts
warrant resection regardless of the size.

4. Conclusion

Besides biopsy, no single diagnostic feature of CHFC is
highly specifc or sensitive. However, the probability of
squamous transformation in CHFC cannot be ignored,
warranting an intentional and diligent treatment strategy.
An indeterminant, unilocular nonenhancing, hypodense
lesion should raise suspicion for CHFC, especially when
located in the medial segment of the left hepatic lobe or
anterior segment of the right lobe (segments 4, 5, and 8).
Tese lesions should frst be biopsied with FNA or core
needle biopsy. If nondiagnostic, resect the lesion for a de-
fnitive diagnosis. If CHFC is diagnosed, determine the size
of the cyst. If the cyst size is greater than/equal to 3 cm, resect
due to the risk of malignancy. If it is less than 3 cm, monitor
with serial imaging for growth or changes in appearance. If it
is less than 3 cm but has atypical imaging features (e.g., wall
nodule, irregularity, or calcifcations), resect due to the risk
of malignancy.
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