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Abstract
Background: Hepatocellular malignant neoplasm, not oth-
erwise specified (HEM, NOS), is a rare liver tumor that is most 
commonly seen in adolescents. To the best of our knowl-
edge, there has been no published review on this rare tumor 
in the English literature so far. Summary: In this review, we 
will discuss all reported details, including demographic find-
ings, clinical presentations, molecular histogenesis, imaging, 
gross pathology and histopathology, immunohistochemical 
findings, treatment modalities, and outcome, of the pub-
lished cases of HEM, NOS, in the liver. Key Message: Twenty-
two cases of HEM, NOS, have been reported in the last 10 
years in the English literature. This tumor produces a large 
liver mass and is characteristically seen in adolescents pre-
senting with right upper quadrant pain. Histologically, HEM, 
NOS, is a nonbiliary hepatocytic tumor with a biphasic pat-
tern, that is, a mixture of 2 components of hepatocellular 
carcinoma and hepatoblastoma (HBL). There is no character-
istic immunohistochemical feature for this tumor. Imaging 
findings are also not specific. Treatment of this tumor needs 
extensive surgery or even liver transplantation. Most of the 

cases in the literature were treated with the primary diagno-
sis of HBL, so pathologists, onco-surgeons, and oncologists 
should get familiar with this tumor to provide better treat-
ment options. More case series with more follow-ups are 
necessary for the definite determination of the outcome of 
this tumor as a unique entity. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Two of the most common malignant tumors of the 
liver are hepatocellular carcinoma (HCC) and hepato-
blastoma (HBL). These are the only malignant tumors 
originated from hepatocytes [1]. HBL is commonly seen 
in infants and rarely seen in patients older than 4 years. 
HCCs are usually seen in older children and adult pa-
tients [2].

Clinicopathologic diagnosis of most of the hepatocel-
lular tumors is straightforward; however, recently, anoth-
er transitional tumor was introduced with overlapping 
clinical and histological features of HCC and HBL, which 
are most commonly reported in adolescents. Histology of 
these tumors is more complex and is composed of a mix-
ture of HCC and HBL [3].
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In the older literature, these tumors were considered 
as “transitional liver cell tumors,” but in 2014, another 
provisional title was proposed by an International Pedi-
atric Liver Tumor Consensus Classification, that is, “he-
patocellular malignant tumor (HEM), NOS.” The reason 
for this change was because of genetic analysis, which 
showed genomic instability and telomerase reverse tran-
scriptase (TERT) promoter mutation, which are molecu-
lar characteristics of aggressive HBL with HCC features 
[4]. An accurate diagnosis of this entity is important be-
cause of the challenging and controversial chemothera-

peutic regimens [2]. In this study, we try to review all the 
clinicopathologic characteristics of the published cases of 
this tumor as a new entity in the English literature.

Materials and Methods

Case reports and case series published in English in the last 20 
years have been collected by searching PubMed, Google, and 
Google Scholar. The key words for the search were “liver” and dif-
ferent names of the tumor, that is, “hepatocellular malignant tu-
mor, NOS” and “transitional liver cell tumors,” and “mixed hepa-

Table 1. Clinicopathologic characteristics of 22 reported cases of hepatocellular malignant tumor, NOS, in the literature

Author Age, 
years/sex

Clinical 
presentation

AFP, 
ng/mL

Lobe/
size, cm

Pre-chemo 
pathology diagnoses

Neoadjuvant 
chemotherapy

Outcome

Prokurat et al. [3] 9/M nr 21 K Right/nr HBL − Died after 22 months

17/F nr 200 K Right/15 HBL − Died 22 months

14/F nr Very high Right/15 HBL − Alive after 50 months

8/F nr 53 K Left/15 nr − Died about 1 year after 
27 months

5/M nr 100 K Right/10 nr − Alive after 60 months

11/M nr >300 Right/5 HBL − Died on day 13  
post-surgery

6/F nr 200 K na − Poor follow-up

Ozcan et al. [7] 8/M Abdominal pain 37.2 K Right/10 HEM, NOS − Died after 2 months

Ertel et al. [8] 23/F Abdominal pain 47.7 K Right/17 HEM, NOS − Alive

Katzilakis et al. [9] 8/M nr nr nr nr − Died after 2 months

Seng et al. [5] 8/M Abdominal distention 550 K Multiple HEM, NOS + Alive after 3 years

Zhou et al. [2] 4.5/M Acute abdomen 25 K Right/11.3 HBL + focal HCC-like + Alive after 11 years

12.5/M Abdominal pain 980 K Right/10 HEM, NOS + Alive after 8.8 years

4/M Abdominal pain 301 K Right/5 HEM, NOS + Alive after 7.5 years

9/M Abdominal pain 439 K Right/4.5 HEM, NOS + Alive after 9 years

5/M Abdominal pain 80 K Right/9 HBL + focal HCC-like + Alive after 7.9 years

7/M Abdominal pain 70 K Right/4.3 HEM, NOS + Alive after 6.1 years

4/M Abdominal pain 182 K Right/12.1 HBL + Alive after 4.6 years

15/F Abdominal pain 617 Left/10 HBL + focal HCC-like + Alive after 4.5 years

14/M Abdominal pain 198 K Left/4.5 HEM, NOS + Alive after 5.1 years

7/M Abdominal pain 1,280 K Left/6 HBL + focal HCC-like + Alive after 2.4 years

11/M Acute abdomen 26.9 K Multifocal/11.3 HEM, NOS − Alive after 1.2 years

nr, not reported; HBL, hepatoblastoma; HEM, NOS, hepatocellular malignant tumor, not otherwise specified; HCC, hepatocellular carcinoma; OLT, 
orthotopic liver transplant.
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toblastoma and hepatocellular carcinoma.” Twenty-two cases 
were found in the English literature. Table  1 shows the clinical 
characteristics of these 22 cases.

Results

Tables 1–3 show the clinicopathologic characteristics 
of these 22 reported and published cases with hepatocel-
lular malignant neoplasm, not otherwise specified (HEM, 
NOS) in the literature.

Demographic Findings and Clinical Presentation
Sixteen patients were male, and 6 were female (male/

female = 16/6). The median age at the diagnosis was 8 
years (range: 4–23 years). The age range was 4–18 years, 
except for one, who was 23 years old.

Majority of the patients presented with right upper 
quadrant abdominal pain (10 cases). Three patients 
(13.6%) were referred with a sudden onset of severe ab-
dominal pain (acute abdomen) associated with nausea/
vomiting due to tumor rupture [2]. One patient had no 
pain and presented with abdominal distention due to a 
firm epigastric mass for a 1-month duration [5]. In the 
remaining 5 cases, presenting symptoms have not been 
mentioned [3, 6].

Laboratory Findings
Liver enzymes were reported as normal in only 2 pa-

tients [7, 8]. One study reported anemia, leukocytosis 
(with neutrophilia), and elevated ESR [7].

Alpha-fetoprotein (AFP) level was measured in all cas-
es except one. It was significantly elevated with a range of 
21,000–1,280,000 ng/mL. Other tumor markers such as 
CA 19-9 and CEA were reported as normal in 1 case re-
port [8].

Imaging Studies
In the majority of the previous cases, computed to-

mography (CT) scan was the main perioperative imaging 
modality that was used to determine the tumor character-
istics, including the size and extension of the tumor. The 
reported CT scan findings showed that the tumors were 
large in size, with peripheral enhancement and central 
necrosis. Thirteen tumors were multifocal. The size of the 
reported tumors was 4.3–15 cm, and >60% of the report-
ed tumors were >10 cm. In 2 of the previous cases, mag-
netic resonance imaging (MRI) was reported as the main 
imaging modality. The reported MRI findings in these 2 
cases were multilobulated large and heterogeneous solid 
liver tumor with low signal intensity on T1-weighted and 
high signal intensity on T2-weighted images. In gadolin-
ium-enhanced MRI, slight enhancement was reported, 
which was less than the normal liver parenchyma [6, 7].

Past Medical History
In one of the reported cases, the previous history of 

medulloblastoma was noted (26 months before the liver 
tumor) [6]. In 3 patients, a history of prematurity has 
been reported [2, 5]. No other positive past medical his-
tory was reported.

Pathologic Findings

Macroscopic findings
In only one of the reported cases, the gross description 

was mentioned as a well-circumscribed tumor with 2 dif-
ferent areas: a pink to yellow-tan lobulated lesion with 
central areas of hemorrhage representing 70% of the tu-
mor and a rubbery yellow-tan lesion lacking central hem-
orrhage in remaining 30% of the tumor [8].

Microscopic findings
Among the 22 reported cases, 17 patients had a liver 

biopsy or primary tumor resection before chemotherapy. 
Twelve cases demonstrated a heterogeneous malignant 
tumor with a mixture of histological features of both HBL 
and HCC, and 5 cases reported a uniform population of 
cells with abundant cytoplasm, consistent with typical fe-
tal HBL. Among those cases that were categorized as 
HEM, NOS, the tissue diagnosis of 6 patients remained 

Table 2. Immunohistochemical findings of the reported cases of 
HEM, NOS

Marker Reported 
cases

Positive Percentage

β-Catenin 20 20 100
Glypican-3 13 13 100
SALL4 11 11 100
Nuclear staining of TERT 11 9 81.8
HepPar1 2 2 100
AFP 8 7 87.5
Cam 5.2 1 1 100
EMA 7 1 14.3
CK19 7 1 14.3
P53 7 1 14.3

HEM, NOS, hepatocellular malignant tumor, not otherwise 
specified; TERT, telomerase reverse transcriptase; AFP, alpha-
fetoprotein.
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the same after chemotherapy. However, 2 of them changed 
to HCC-like features, 1 converted to HBL, 1 turned to 
complete necrosis, and 2 were not available anymore. For 
all of those patients with pre-chemotherapy tissue diag-
nosis of HBL, the diagnosis of HEM, NOS, was confirmed 
after chemotherapy. The diagnosis has been made by the 
presence of alternative areas very similar to fetal/embryo-
nal type HBL with areas with HCC-like features, that is, 
acinar pattern and macrotrabecular pattern, as well as the 
presence of necrosis, mitosis, and atypical cells contain-
ing Mallory bodies. Areas of hepatocyte-like cells were 
reported with clear cell cytoplasm interspersed with foci 
of eosinophilic or amphophilic (dark) cells, and bile for-
mation. Pre-chemotherapy pathology diagnoses of 4 cas-
es were not available; however, their post-chemotherapy 
pathologic characteristics were in favor of HEM, NOS.

Immunohistochemistry and Molecular Studies
Table 2 shows the frequency of positive markers in the 

tumor tissue of HEM, NOS, according to the number of 
cases tested and reported in the previous studies. The 
most common IHC markers were β-catenin and glypican, 
which were most commonly positive in the HEM, NOS 
cases. β-Catenin has been reported to be strongly positive 
in the cytoplasm and membranous. SALL4 has been re-

ported to be positive in the majority of the reported cases 
[2, 3]. TERT promoter mutations were also reported to be 
positive in the majority of the cases [2]. AFP was reported 
as positive in the tumor cells (<5% up to 30%) [3].

Treatment
In all of the reported cases, surgical excision of the tu-

mor was performed, except for a case from the study of 
Prokurat et al. [3], which had a poor follow-up. In 7 cases, 
the large size of the tumor or extensive recurrence 
prompted liver transplantation [2, 3].

In the majority of the cases, preoperative neoadjuvant 
chemotherapy, surgical excision, and postoperative che-
motherapy have been the treatment modalities, but 2 pa-
tients did not receive postoperative chemotherapy [3] 
and 1 patient did not receive chemotherapy at all [8]. In 
the majority of the patients, chemotherapy was similar to 
the established HBL regimen, consisting of C5VD (cis-
platin + 5-fluorouracil + vincristine + doxorubicin) and 
PLADO (cisplatin + doxorubicin) [1–8].

Outcome and Follow-Up
Fourteen of the 22 reported cases were alive and free 

of disease after a median follow-up of 5.1 years (range: 
1.2–11.8 years), 1 was alive with partial control of the dis-

Table 3. Summary of the presentation of 22 reported cases of HEM, NOS

Characteristic Most common findings

Sex (F/M) 6/16

Age (range), years 4–23

Most common clinical presentation RUQ pain

Most common imaging characteristic A large solid tumor of the liver with peripheral enhancement and central necrosis

AFP (range), ng/mL 21,000–1,280,000

Pre-chemo pathology diagnosis HEM, NOS: 13
HBL: 5
nr: 4

Post-chemo pathology diagnosis HEM, NOS: 16
HCC-like: 2
HBL: 1
nr: 3

Histological findings Heterogeneous and complex with areas similar to HBL and areas similar to HCC

Positive immunohistochemical markers β-Catenin and glypican-3

Outcome (free of disease/died) 14 (63.7%)

HEM, NOS, hepatocellular malignant tumor, not otherwise specified; AFP, alpha-fetoprotein; HBL, hepatoblastoma; nr, not reported; 
HCC, hepatocellular carcinoma.
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ease, 1 had recurrence and metastasis at last follow-up 
after 2 months, 1 patient was lost during follow-up, and 
5 patients died. One of them died 13 days after surgery 
because of postoperative complications and liver failure 
[3].

In 1 patient, HEM, NOS, has been the second malig-
nancy after the treatment of medulloblastoma, who died 
2 months after surgical resection [6]. Three other patients 
died >1 year after the last surgery with extensive vascular 
dissemination and metastasis to the lung and brain [3].

Conclusions

HEM, NOS, with the previous terminology of transi-
tional liver cell tumor is a rare tumor which mostly occurs 
in adolescents presenting with abdominal pain and very 
high titers of AFP as well as large liver tumors (>10 cm). 
The main histological characteristic of this tumor is over-
lapping features of HBL and HCC, so most of these tu-
mors have been diagnosed as HBL in the small biopsies 
before complete resection.

The tumor is aggressive and needs extensive surgery, 
extended resection, and even liver transplantation as well 
as neoadjuvant and postsurgical chemotherapy. Molecu-
lar markers like TERT, which are positive in aggressive 
HBL, were reported in the patients with HEM, NOS [4, 
9–13]. Pathologists should be familiar with the histomor-
phologic features of this tumor because there are no spe-
cific clinical or imaging findings.
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