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INTRODUCTION:  Undifferentiated  carcinoma  (UC)  of  the liver  has  only  been  reported  in three  adults  in
the  English  language  literature  and  is  so  rare  it has  never  been  reported  in  a  child.  Our  management  is
presented  to improve  knowledge  of  its treatment.
CASE PRESENTATION:  A  3-year-old  previously  well  Japanese  girl  was  referred  for  further  assess-
ment/management  of  an abdominal  mass.  On  examination  an  obvious  right  hypocostal  mass  was  visible
extending  across  the midline.  Diagnostic  imaging  identified  a 12.5  cm  mass  on the  ventral  surface  of the
liver containing  multiple  cystic lesions  extending  along  Glisson’s  capsule  with  invasion  to  the  portal  vein.
Open  biopsy  eventually  led  to a diagnosis  of poorly  differentiated  or UC  of the  liver with  embryonal  fea-
tures. Resection  of  hepatic  segments  4b  and  5 after  a remarkable  initial  response  to  cisplatin/doxorubicin
that  shrank  the tumor  substantially,  separating  it from  Glisson’s  capsule  enabled  total  excision.  Surgery

was  successful  and  tolerated  well  with  unremarkable  postoperative  recovery.  Unfortunately,  ascites  due
to  peritoneal  carcinomatosis  developed  4  months  postoperatively  and  she  died  5  months  later.
CONCLUSION:  The  initial  impressive  response  to neoadjuvant  chemotherapy  and  successful  surgery  was
unexpectedly  fortuitous  but  inadequate  for controlling  such  an aggressive  malignancy.  Our  case  demon-
strates  the  value  of neoadjuvant  chemotherapy.

©  2020  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Undifferentiated carcinoma (UC) of the liver is an extremely
rare, aggressively malignant condition reported in only 3 adults
in the English literature [1–3]. Nakasuka et al. [1] reported a case
with neuroendocrine features characterised by high serum neuron-
specific enolase (NSE) that responded well to etoposide + cisplatin
(CDDP) with NSE decreasing to normal. Maeda et al. [2] reported
a case of fatal acute intra-abdominal haemorrhage from a rup-

tured liver, that was found to be caused by UC of the liver with
diffuse proliferation of anaplastic cells positive for NSE suggest-
ing neuroendocrine differentiation at autopsy; and Hiraki et al. [3]

Abbreviations: UC, undifferentiated carcinoma; HB, hepatoblastoma; CDDP, cis-
platin; DOX, doxorubicin; LTx, liver transplantation; PRETEXT, pretreatment extent
of  disease; POSTEXT, post-treatment extent of disease.
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eported a case who  had a mass with cystic and partially solid
omponents located in segments 6 and 7 of the liver removed
uccessfully by radical surgery alone, without neoadjuvant or adju-
ant chemotherapy, who is well, with no evidence of recurrence
ome three years postoperatively. Due to its rarity, the natural
istory (typical mode of presentation, routine investigations, and
istopathologic/biologic characteristics) of UC of the liver and man-
gement strategies have not been established. To the best of our
nowledge this is the first report of UC of the liver in a child.

. Presentation of case

A previously well 3-year-old Japanese girl of average height and
eight was  referred to our hospital for further management of an

bdominal mass. She had no drug history and no relevant family
istory. No patient perspective was  possible given the age of our
ase.
On examination at presentation, there was an obvious right
ypocostal mass that extended across the midline. She was admit-
ed and blood biochemistry and diagnostic radiology investigations
ere ordered to obtain basic information about the mass. Serum
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Fig. 1. Change in tumor size after neoadjuvant chemotherapy.
A. Computed tomography (CT) scan on admission. The tumor is on the ventral surface of the liver containing multiple cystic lesions with ring enhancement, extending along
Glisson’s capsule with invasion to the portal vein.
B. CT scan 4 weeks after admission; pre-chemotherapy.
C. CT scan 8 weeks after admission; after 2 cycles of CDDP + DOX.
D. CT scan 16 weeks after admission; after 5 cycles of CDDP + DOX. The tumor has shrunk remarkably separating from Glisson’s capsule.
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Fig. 2. Histopathology of open liver (tumor) biopsies.
Micrographs of open liver (tumor) biopsy (A: HE x12.5; B: HE x400) showing diffus

lactate dehyrogenase was elevated (LDH; 1,339 IU/L) and while
specific serum tumor markers such as NSE (224 ng/mL), soluble
interleukin-2 receptor (sIL-2R; 982 IU/mL), CA125 (315 IU/mL),
CA19-9 (51 IU/mL), and PIVKA-II (84mAU/mL) were elevated,
alpha-foetoprotein (AFP; 4 ng/mL) and CEA (1.5 ng/dL) were nor-
mal. Computed tomography (CT) confirmed a mass, 12.5 cm in
maximum diameter, located on the ventral surface of the liver con-
taining multiple cystic lesions with ring enhancement, extending
along Glisson’s capsule with invasion to the portal vein (Fig. 1A).

Open biopsy of the mass was performed two days after admis-
sion to avoid complications of needle biopsy such as bleeding.
Microscopic sections of biopsy specimens showed diffuse infiltra-
tion of tumor cells with nuclear pleomorphism and cohesiveness
(Fig. 2A and B) with no specific structure or differentiation.
Immunohistochemistry was positive for epithelial markers (pan
cytokeratin (CK) antibodies AE1/AE3, CK19, CK7), vimentin, SALL4,
Glypican3, CD10 and p53, while negative for CK20, EMA, CD30,
AFP, HCG-�, HepPar1, D2-40, CDX2, �-catenin and p40. A definitive
diagnosis could not be made, but a germ cell tumor or carcinoma
with germ cell differentiation was suspected because SALL4 and
Glypican3 were both positive. Biopsy specimens were sent for
Central Pathology Review by paediatric tumor pathology special-

ists. Additional immunostaining was performed with SMARCB1,
SMARCA2, SMARCA4, ARID1A, and LIN28 being positive and Oct3/4,
CD117, DLK1, and vimentin being negative, a reflection of how
poorly differentiated the tumor was. Their diagnosis, which took
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ration of tumor cells with nuclear pleomorphism.

lmost a month to be finalised, was  poorly differentiated or UC of
he liver with embryonal features.

During this time, the tumor had grown to 14.5 cm in maximum
iameter (Fig. 1B) with enlargement of multiple mediastinal lymph
odes. Gallium scintigraphy was positive for the liver tumor and the
ediastinum. Preoperative liver CT volumetry [4] indicated that

he standard liver volume would be less than 20% following surgi-
al resection, a level consistent with high postoperative morbidity
nd liver failure [5]. Thus, her tumor was  group III [6] using the
retreatment extent of disease (PRETEXT) system for classifying
rimary hepatic malignancies in children, which meant that the
umor was inoperable and that she was also not a viable candidate
or primary liver transplantation (LTx).

In the absence of guidelines for the treatment of UC of
he liver, we  referred to treatment options for hepatoblastoma
HB) and commenced neoadjuvant chemotherapy with cisplatin/
oxorubicin (CDDP + DOX) [7,8] starting with one dose of CDDP
4.0 mg/kg/dose) and two doses of DOX (2.0 mg/kg/dose). The
esponse was immediate and impressive. A further four cycles
f one dose of CDDP (5.2 mg/kg/dose) and two doses of DOX
2.6 mg/kg/dose) followed by one dose of CDDP (5.2 mg/kg/dose)
ithout DOX to prevent DOX-induced cardiomyopathy shrank the
umor so remarkably (Fig. 1C and D) that it separated from Glisson’s
apsule to become a post-treatment extent of disease (POSTEXT)
I [6] tumor that was  excised completely by open resection of
egments 4b and 5 performed by a team comprised of two board-
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Fig. 3. Operative findings.
Intraoperative ultrasound was used to confirm the relationship of the tumor to vascular structures, and guide dissection for resection (A). The Pringle maneuver was  used
during  transection (B), and tumor was excised completely by resecting segments 4b and 5 (C).
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Fig. 4. Histopathology of resected specimens.
Macroscopic appearance (A) and micrographs (B: HE x200) of the resected specime

certified paediatric surgeons, one with 34 years’ experience (AY)
and one with 11 years’ experience (TO) and one board certified
adult hepatobiliary pancreatic surgeon with 26 years’ experience
for supervisory support (AS). During surgery, ultrasonography was
used as shown in Fig. 3A to confirm the relationship of the tumor to
vascular structures and guide dissection for resection. The Pringle
maneuver was used during transection (Fig. 3B) enabling the tumor
to be excised completely (Fig. 3C). Neither mediastinal dissem-
ination nor ascites were noted. No additional procedures were
considered. The abdominal cavity was irrigated and there were no

signs of bleeding; a drainage tube was not placed. Total operative
time was 5 h and 20 min. Blood loss was 60 mL.  The patient tolerated
surgery well with no perioperative complications and uneventful
postoperative recovery. Adjuvant chemotherapy was not indicated.
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ing cysts lined by tumor cells with focal papillary projections.

Histopathology confirmed all surgical margins were negative
or malignancy (Fig. 4A). Microscopic sections showed numerous
iffuse cystic lesions lined with tumor cells with focal papillary
rojections into the cystic spaces (Fig. 4B). Scattered necro-
is/haemorrhage secondary to neoadjuvant chemotherapy was
bserved. Immunohistochemical staining was  positive for AE1/AE3,
ALL4, Glypican3, CD10 and EMA, and negative for AFP, CD30, HCG-
, HepPar1, CDX2 and podoplanin.

Some four months after surgery, she developed ascites
econdary to peritoneal carcinomatosis. Unfortunately, her crea-

inine clearance deteriorated after only two doses of CDDP (5.8

g/kg/dose). She was discharged with no active treatment plan
bout one month before she eventually passed away, nine months
fter surgery.
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The work has been reported in line with the Scare 2018 criteria
[9].

3. Discussion

Two of the three cases in the literature had neuroendocrine fea-
tures and were diffuse and one was more solitary and amenable to
surgery. Our case had multiple cystic lesions with partial solid com-
ponents on CT which would categorise her as being of the solitary
type, but her tumor was considered inoperable because of exten-
sive spread within the liver and insufficient volume of future liver
remnant.

While some studies recommend LTx for HB patients with PRE-
TEXT/POSTEXT groups III and IV, claiming five-year survival rates of
77%–100% [10–12], others recommend extended hepatic resection,
also claiming excellent overall survival rates of 80%–88% [13,14].
We do not know if LTx could have prevented metastases or if
immunosuppressants would have been problematic, but in hind-
sight, complete surgical resection may  have been too optimistic
for such an aggressive tumor because even though neoadjuvant
chemotherapy would have weakened the tumor and all resected
edges were negative for abnormal histopathology, she succumbed
to overwhelming metastases.

4. Conclusion

UC should be included in the provisional diagnosis of a child
with a right upper quadrant mass with or without ascites. Its rarity
has prevented appropriate chemotherapeutic and surgical strate-
gies from being established, however, our case demonstrates the
importance of gross inspection as a clinical skill to identify masses
as early as possible and the value of neoadjuvant chemotherapy for
facilitating surgical intervention.
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