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Case report
Laparoscopic excision of a ciliated hepatic foregut cyst in a child:
A case report and review of the literature
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h i g h l i g h t s
� Ciliated hepatic foregut cyst (CHFC) is a rare congenital hepatic lesion.
� Indications for excision include large size, symptoms and LFT abnormalities.
� Laparoscopic excision is safe for CHFC and should be considered.
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a b s t r a c t

Introduction: Ciliated hepatic foregut cysts (CHFC) are rare congenital hepatic lesions derived from the
embryonic foregut. Because of potential transformation to squamous cell carcinoma in adulthood, the
mainstay of therapy is surgical resection. To our knowledge, we report the first case of CHFC in a child
that was successfully excised laparoscopically.
Presentation of case: We report a case of a 4-year-old boy that was diagnosed with an asymptomatic 5-
cm liver cyst. After surveillance for 3 years, the cyst grew to 7 cm at which time it was successfully
resected laparoscopically. The pathology was consistent with CHFC.
Discussion: There have been few previous reports of CHFCs in children, all of which described excision
via a laparotomy. This is the first case report of laparoscopic resection of CHFC in a child.
Conclusion: This case report suggests that laparoscopy may be safe and effective for resection of CHFCs
with favorable anatomy such as peripheral location and noninvolvement of key vascular and biliary
structures.
© 2015 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Limited. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Ciliated hepatic foregut cysts (CHFC) are rare congenital hepatic
lesions derived from the embryonic foregut. Since their description
by Friedrich in 1857, there have been approximately 100 reported
cases with only 14 cases reported in the pediatric population in
English literature [1e6]. CHFCs are often asymptomatic and are
frequently discovered incidentally on imaging or during surgical
exploration [2]. Due to risk of transformation to squamous cell
carcinoma, surgical excision is indicated. To our knowledge, we
report the first case of CHFC in a child that was successfully excised
laparoscopically.

This work has been reported in line with the CARE criteria for
st; MRI, magnetic resonance

s).
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case reports [7].
2. Presentation of case

A 4-year-old boy presented with a liver cyst discovered inci-
dentally on an abdominal ultrasound (US) performed for uncom-
plicated congenital hydronephrosis. He had no history of hepatic
disease, biliary obstruction, infection or pain. At this time, magnetic
resonance imaging (MRI) showed a 5.3 � 4.8 � 2.2 cm minimally
complex partially exophytic right hepatic lobe cyst with minimally
enhancing septations. Laboratory studies, including a CBC, AFP, PT,
hepatic function panel and Echinococcus antibody titers, were
within normal limits. Surveillance US was performed annually to
monitor the cyst size and characteristics. After 3 years the cyst was
noted to increase in size. At this time, an MRI demonstrated an
interval increase in size to 7.4 � 6.1 � 3.0 cm (Fig. 1). The patient
remained asymptomatic.
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Fig. 1. Preoperative MRI images. T2-weighted axial cross section (A) and coronal cross section (B) MRI shows a 7.4 � 6.1 � 3.0 cm partially exophytic cyst in the right hepatic lobe
(Couinaud segment VII) with thin septations.
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Due to increasing size, the patient underwent laparoscopic
resection of the hepatic cyst. An 11-mm port was placed in the
umbilicus to accommodate a 10-mm 30-degree laparoscope. The
abdomen was insufflated with carbon dioxide to a pressure of
15 mm Hg. Three additional 5-mm ports were placed, one in the
right flank, right lower abdomen and left flank. A 5-mm fan liver
retractor was used to reflect the right liver edge. The mass was
identified involving the right hemidiaphragm, retroperitoneum
and Glisson's capsule overlying segment VII of the liver, com-
pressing and abutting the posterior and lateral aspects of segments
VI and VII of the liver without direct involvement of the hepatic
parenchyma. Due to the peripheral location of the mass, there was
no need for intraoperative ultrasound or vascular control. To
completely remove the mass, dissection was carried into the ret-
roperitoneum and diaphragm. Using a combination of Harmonic
Scalpel (Ethicon Endo-Surgery, Inc., Cincinnati, Ohio) and electro-
cautery, the mass was circumscribed and safely resected (Fig. 2).
The integrity of the cyst wall had been violated during the dissec-
tion, at which point the cyst was aspirated with minimal intra-
peritoneal spillage of its contents. The specimen was extracted
through the umbilical port. Estimated blood loss was 10 mL.

The patient's postoperative course was uneventful. He was
discharged home on postoperative day two. At one-month follow-
up, he remained without complications. Microscopic examination
was consistent with CHFC without evidence of malignancy.

3. Discussion

CHFCs are rare, typically solitary, unilocular congenital lesions of
the liver. They are composed of four layers: ciliated pseudostratified
mucin-secreting columnar epithelium, subepithelial loose
Fig. 2. Laparoscopic images of the dissection. Laparoscopic images of the mass display invo
clear after complete resection (B). L ¼ liver; D ¼ diaphragm; R ¼ retroperitoneum.
connective tissue, an incomplete layer of smooth muscle fibers, and
a fibrous outer rim [8]. The presence of ciliated columnar cells in a
liver lesion is pathognomonic for CHFC. These cysts are histologi-
cally similar to esophageal and bronchogenic cysts, suggesting a
common derivation from the embryonic foregut. Esophageal and
bronchogenic cysts can be distinguished from CHFCs by the pres-
ence of two distinct smooth muscle layers or mural cartilage,
respectively [1,9].

CHFCs are most often located in the left lobe of the liver, usually
in segment IVb [2,10]. This may be explained by the fact that the left
lobe constitutes the majority of the liver during the 4th to 8th
weeks of development. Until the 8th week of development, two
pleuroperitoneal canals are patent, possibly trapping abnormal
foregut buds. In contrast to CHFCs, simple liver cysts are more
commonly located in the right hepatic lobe [9].

As in this case report, the most common presentation of a CHFC
is an asymptomatic lesion found incidentally on radiographic im-
aging [9]. As a result, it is difficult to ascertain the true incidence of
CHFCs. If symptoms are present, they have been reported to include
abdominal pain, nausea, and vomiting [9]. Patients may also pre-
sent with obstructive jaundice, portal hypertension, and malig-
nancy [2,6,11e13]. In neonates, CHFCsmay be detected on antenatal
imaging [3]. The differential diagnosis for CHFC includes other
unilocular hepatic cysts such as a simple hepatic cyst, parasitic cyst,
epidermoid cyst, pyogenic abscess, intrahepatic choledochal cyst,
mesenchymal hamartoma, hypovascular solid tumor, and hep-
atobiliary cystadenoma or cystadenocarcinoma. Imaging alone is
non-diagnostic as CHFC is a histologic diagnosis [14]. Hence, cases
remain undiagnosed until after aspiration, biopsy or surgical
excision.

CHFCs are typically considered benign processes. However, over
lvement with the retroperitoneum and right diaphragm (A). The diaphragmatic bed is
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the last two decades there have been three reports of malignant
transformation to squamous cell carcinoma and extensive squa-
mous metaplasia, resulting in a 4e5% rate of malignancy over that
time period [11e13,15,16]. These malignancies were aggressive
with reported survival of 2 and 9months. The presence of dysplasia
associated with squamous cell carcinoma may suggest a stepwise
progression from non-dysplastic epithelium to dysplasia to carci-
noma. The only identified risk factor for malignant transformation
in CHFC is size greater than 12 cm [16]. Laboratory markers for
malignancy like CA19-9 levels may bemisleading, as elevated levels
have been associated with benign CHFC [9].

Due to the potential for malignant transformation, most authors
agree that surgical resection should be the mainstay of therapy.
There has been one case report describing US-guided aspiration
followed by 1-year-long event-free observation in a 5-year-old
child without long-term follow-up [5]. Suggested indications for
surgery include increasing size, size greater than 4 cm, clinical
symptoms, unexplained abnormal liver function tests or cyst wall
abnormalities on imaging [11,14]. As many CHFCs are not diagnosed
until postoperative pathologic evaluation, surgical excision may be
diagnostic as well as therapeutic.

Laparoscopy has been adopted for a wide variety of procedures
in pediatric surgery due to improved visualization, decreased
postoperative pain, quicker recovery and improved cosmetic result
[17]. Several reports of laparoscopic excision of a CHFC have been
reported in the adult literature [9,15,16,18]. In the pediatric popu-
lation, there have been two cases describing laparoscopic ap-
proaches that were converted to laparotomy, but, to our
knowledge, none had been completed laparoscopically prior to this
case report [4,6]. Successful laparoscopic resection of hepatic cysts,
other than CHFC, in the pediatric population has been described
[19,20]. This minimally invasive approach may also be ideal for
CHFCs: the typical small size and anterior location allow for easy
access. In addition, the generally benign nature allows for removal
from the hepatic bed without concern for adequate margins, and
the thick cyst wall facilitates handling with laparoscopic in-
struments [9]. Relative contraindications for laparoscopy may
include lesions with central or posterior location or involvement of
major biliary or vascular structures as these would be more chal-
lenging to remove [18]. Due to the slow progression to malignancy,
the procedure should be performed electively under optimal con-
ditions. In neonates with a prenatal or antenatal diagnosis of CHFC,
surgical excision can be postponed. In this case, laparoscopy proved
to be safe and effective with a short postoperative recovery.
4. Conclusions

Due to the risk of malignancy, CHFCs should be surgically
excised for increasing size, clinical symptoms or unexplained
abnormal liver function. With proper patient selection, laparo-
scopic resection can be an advantageous and safe approach to the
management of CHFCs in the pediatric population.
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