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a b s t r a c t 

Calcifying nested stromal epithelial tumor is a very rare primary liver tumor in children. To 

our knowledge, few cases have been reported in literature. We describe the imaging appear- 

ance and histopathologic features of this tumor incidentally detected in a 2-year-old girl. 

This tumor should be considered in the differential when a large heterogeneous liver tumor 

with central scar and coarse/chunky calcifications is identified at imaging in the absence of 

elevated alpha-fetoprotein in a child. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Calcified nested stromal epithelial tumors of the liver are char-
acterized by non-hepatocytic, non-biliary tumors with nests
of epithelial and spindle cells with associated myofibroblastic
stroma, and variable intra-lesional calcification and ossifica-
tion [1] . Previous case reports of this tumor have been pub-
lished under a variety of names including ossifying stromal
epithelial tumor, desmoplastic nested spindle cell tumor and
ossifying malignant mixed epithelial and stromal tumor. 

Case report 

A 2-year-old girl presented with an incidentally detected cal-
cified liver lesion on a chest radiograph ( Fig. 1 ) which was ob-
tained for cough. 
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Patient subsequently underwent a computed tomography
(CT) examination of the abdomen and was then referred to
our institution for further care. Initial laboratory results were
as follows: aspartate aminotransferase - 32 U/L [15-37 U/L],
alanine aminotransferase - 24 U/L [30-65 U/L], alkaline phos-
phatase - 143 U/L [154-415 U/L], lactate dehydrogenase - 358
U/L [81-234 U/L], total bilirubin - 0.3 mg/dL [0.0-1.0 mg/dL],
total protein - 7.4 g/dL [4.9-8.1 g/dL], beta human chorionic
gonadotropin - less than 1 mIU/mL [0-6 mIU/mL], and alpha-
fetoprotein (AFP) - less than 5 ng/mL [0-12 ng/mL]. CT demon-
strated a 5.5-centimeter sized heterogeneous mass with large
coarse calcifications ( Figs. 2 A and B). 

Subsequent magnetic resonance imaging (MRI) of the liver
better demonstrated the margins of the lesion, which was pre-
dominantly hyper-intense on T2-weighted images. Large ar-
eas of signal void were seen in the superior aspect of the le-
sion, corresponding to the calcifications seen on CT ( Figs. 3 A
and B). The mass restricted diffusion ( Fig. 3 C). Postcontrast,
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Fig. 1 – (A and B) AP and lateral chest radiograph 

demonstrating a 1.8 cm coarse calcification in the liver. 

Fig. 2 – (A and B) Computed tomography (CT) with contrast 
demonstrated a 5.5 centimeter heterogeneously enhancing 
mass (arrow in Fig B) in Coinaud segment VII of the liver 
with large coarse calcifications (arrowhead in Fig A) at the 
superior aspect of the mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the lesion demonstrated enhancement in the portal venous
phase with washout on the delayed phase. 

Initial diagnosis based on imaging findings and patient’s
age was hepatoblastoma. However, serum AFP was normal,
which is unusual with hepatoblastoma. Although the imag-
ing findings and patients age suggested hepatoblastoma, the
normal AFP levels did not favor hepatoblastoma. 

Patient subsequently underwent an open right hepatic
lobe liver biopsy. An intraoperative frozen section consulta-
tion yielded a diagnosis of “spindle cell neoplasm." F18- fluo-
rodeoxyglucose positron emission tomography/computed to-
mography (FDG PET/CT) was subsequently obtained to evalu-
ate for metastasis, and increased FDG uptake was seen within
the primary hepatic lesion, maximum standard unit value of
3.5, with no evidence of FDG-avid metastatic disease ( Fig. 5 A
and 5 B). 

Based on the histoarchitectural features of the biopsy spec-
imen, immuno-profile and negative molecular studies, a diag-
nosis of calcifying nested stromal-epithelial tumor (CNSET)of
the liver was rendered. After a multidisciplinary discussion,
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Fig. 3 – (A and B) Coronal and axial T2 weighted MR images. 
There is a lobulated lesion involving Coinaud segment VII 
demonstrating high T2 signal. Region of signal loss in the 
superior portion (arrowhead in Fig 3 A) corresponds with 

the calcification seen on radiographs and CT. There was no 

vascular invasion although the lesion was near the right 
hepatic vein and inferior vena cava (arrows in Fig. 3 B). 
Fig. 3 C Diffusion weighted image demonstrating restricted 

diffusion. 

 

 

 

 

 

 

 

 

 

Fig. 4 – (A-D) Axial pre contrast, 30 seconds, 70 seconds and 

4 minutes post contrast e-thrive images demonstrate 
heterogeneous enhancement of the lesion at 70 sec/portal 
venous phase ( Fig. 4 C) with washout on the delayed phase 
( Fig. 4 D). 
the patient subsequently underwent right hepatectomy with
cholecystectomy. Gross pathology specimen demonstrated
the unencapsulated, lobulated features of the tumor with
chunky intra-lesional calcification ( Fig. 6 ). 

Microscopic examination of the permanent sections re-
vealed a tumor composed of nests of epithelial and spindle
cells within a myofibroblastic stroma with occasional foci of
bone and calcification ( Fig. 7 A and 7 B). Focal proliferating bile
ductules were present at the periphery of the nests and the
grossly recognized hepatic parenchyma at the edge of the
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Fig. 5 – (A and B) Coronal maximal intensity projection and 

fused axial image: demonstrate moderately increased FDG 

avidity in the liver lesion with SUV max of 3.5. No FDG avid 

metastatic disease was noted. Areas of mild in right upper 
lung uptake with SUV max of 2.5 were suggestive of an 

infectious process. 

Fig. 6 – Coronal section of right hepatectomy specimen 

demonstrating the unencapsulated, lobulated features of 
this tumor. Note the proximity to the right hepatic vein 

(large arrow) and the area of intralesional calcification 

(small arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

specimen revealed hepatocytes with mild steatosis. Mitotic
activity within the lesional cells was low. A battery of im-
munohistochemical stains was applied and the epithelioid
and spindle cells were weakly positive for desmin, cytoker-
atin (CK) AE1/AE3, CD56 and S100. The nest cells were strongly
positive for CD117, b-catenin, vimentin ( Fig. 7 C), Wilms tumor
1 (WT-1: nuclear label–Fig. 7 D), glypican 3 (nuclear label) and
CAM5.2. 

There has been no recurrent tumor seen during 2.5 years
of ultrasound follow up examinations. 

Discussion 

CNSET is a recently described and exceedingly rare hepatic
lesion. There are now approximately 40 reported cases in the
literature. First reported by Ishak et al. in a series involving 3
patients, the authors proposed the term “ossifying stromal-
epithelial tumor” of the liver [1] . Subsequent case reports de-
scribed this new entity as “ossifying malignant mixed epithe-
lial and stromal tumor,” “desmoplastic nested spindle cell tu-
mor of liver," “nested stromal-epithelial tumor of the liver,”
and “calcifying nested stromal-epithelial tumor of the liver”
[ 2 ,3 ]. In 2009, Makhlouf et al. reinforced that this tumor should
be classified as CNSET [4] . CNSETs mainly affect the pedi-
atric and young adult population with an age range of 2-34
years with a predilection towards females (76%). In most of
the reported cases, the tumors were discovered incidentally
[5] . A few reported cases presented with Cushing/Cushing-
like syndrome sequelae resultant from adrenocorticotropic
hormone production by the tumor which resolved following
surgical excision [ 3 ,5 ]. To date, 5 cases of locally recurring
CNSETs, 1 case with lymph node metastasis and 1 case with
pulmonary metastasis have been reported [ 6 ,7 ]]. Therefore,
CNSETs may be considered a low-grade malignancy needing
continued surveillance. Currently, the standard treatment is
surgical excision, and liver transplantation if excision is not
possible. 

Imaging characteristics in previous case reports of these
tumors are similar to that seen in our patient. These tumors
are usually seen as large well circumscribed lesions with a
macro-lobulated margin with dense calcifications. On CT, it
has been described as heterogeneously, but avidly enhancing.
On MRI, the lesion is predominantly T1 hypointense and T2
hyper-intense. Dense calcification creates a susceptibility sig-
nal void with low T2 signal and blooming on gradient echo
sequences. Enhancement on MRI is similarly heterogeneous
as on CT, more robust in later phases of contrast [7] . 

On histology, this neoplasm is a non-hepatocytic and
non-biliary tumor of the liver and is characterized by well-
demarcated nests of spindle and epithelioid cells in a densely
desmoplastic stroma with variable amounts of calcification or
ossification. Hepatoblastoma with bone or osteoid formation
may pose a diagnostic dilemma, however significantly ele-
vated serum alpha fetal protein in hepatoblastoma should aid
in the distinction from CNSETs. The origin of CNSETs remains
unknown. One proposal is that the tumor arises from hepatic
progenitor cells which can differentiate into hepatocytes and
bile duct cells [5] . Makhlouf et al [4] proposed CNSETs may be-
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Fig. 7 – (A) Section of tumor displaying nests of spindle and epithelioid cells with intervening desmoplastic stroma with 

focal calcification (H&E x 4); (B) Higher magnification of same image demonstrating both epithelioid and spindle cells within 

a nest with associated calcification (H&E x 10); (C) Vimentin with diffuse immunoreactive staining of spindle and 

desmoplastic stromal cells with focal staining of epithelioid nest cells (x20); (D) WT-1 with positive nuclear staining of 
spindle cells and focal, weak nuclear staining of epithelioid cells (x20). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gin as a small calcified lesion and subsequently progress into
a large space occupying lesion with an indolent course. Ass-
man et al. [8] suggest that CNSETs may be regarded as a vari-
ant of classic hepatoblastoma with a defective mesenchymal-
epithelial transition. With the limited number of cases, further
investigation is warranted to elucidate the histogenesis of this
tumor. 

CNSET should be considered in the differential when a
large heterogeneous liver tumor with coarse/ chunky calcifica-
tions is identified at imaging in the absence of elevated serum
AFP in a child. Currently the standard treatment in complete
surgical excision and liver transplantation if excision is not
possible. 

Patient consent 

Specific informed consent for case report publication was not
directly obtained from the patient or parents at time of di-
agnosis. Case data was acquired from the medical record be-
fore I took over the case. Attempting to find the patient data
would require accessing their medical record again. The sit-
uation was presented to our IRB which requires case reports
be checked by them to prove that they do not meet their def-
inition of research. This was confirmed for this case. Also, in
the general admission policies when the patient was admit-
ted, permission for deidentified images and deidentified data
to be used for educational and research purposes is included.

The statement should probably read something like, "We
declare that under the ’Recordings’ section in the Conditions
of Admission document signed at admission, images and lab-
oratory data may be used for certain scientific and research ac-
tivities’ and no identifiable information was recorded or pub-
lished." 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2021.04.087 .
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