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Abstract. - OBJECTIVE: The rare hepatic tu-
mor can have a wide spectrum of radiologic fea-
tures, representing a diagnostic challenge. Our
purpose is to report the experience of a Nation-
al Cancer Center, emphasizing the radiological
features encountered and assessing the LR-M
categories in the diagnostic performances for
these lesions.

PATIENTS AND METHODS: We assessed 113
patients who underwent surgical resection or bi-
opsy for rare liver lesions from May 2010 to De-
cember 2020. For these patients a computerized
search of radiological records was performed to
identify which had been studied with MRI and
CT. For each lesion, the radiologists recorded
the attenuation on CT studies and signal inten-
sity (SI) in T1 weighted (W), in T2-W, DWI and in
the related map of the apparent diffusion coeffi-
cient (ADC). We assessed the presence and the
type of contrast enhancement (CE) during con-
trast study on CT and MRI and the enhancement
was categorized according to LI-RADS 2018. We
also assessed the presence of other features in
LR-M categories (ancillary LR-M features) in or-
der to classify different subgroups.

The lesions were classified according to LR
categories, and the gold standard was histolog-
ical analysis.

RESULTS: The final study population includ-
ed 95 patients (46 females and 49 males), with a
mean age of 51 years (range 38-83 years). 83 pa-
tients had solid lesions, 12 patients had cystic
lesions (simple or complex). According to his-
tological analysis, we categorized 79 patients

with malignant lesions and 16 patients with be-
nign lesions. According to radiological features
we assessed as malignant 82 patients (79 true
malignant and 3 false malignant), as benign 13
patients (all true benign). Therefore, sensitivi-
ty, specificity, positive predictive value, nega-
tive predictive value and accuracy of radiologi-
cal features to identify benign and malignant le-
sions were 100.0%, 81.3%, 96.3%, 100.0% and
96.8%, respectively. We found no significant dif-
ference in signal and contrast enhancement ap-
pearance among all LR-M categories (p-value
=0.34 at Chi square test). However, among LR-M
categories the presence of satellite nodules was
a feature typical of cHCC-CC (p-value < 0.05 at
Chi square test). The presence of intra lesion ne-
crosis and haemorrhage was suggestive of sar-
coma (p-value < 0.05 at Chi square test).

CONCLUSIONS: High diagnostic accuracy
was obtained by LI-RADS classification between
malignant and benign lesion. The presence of
ancillary features could help the radiologist to-
wards a correct diagnosis.

Key Words:
Rare hepatic tumor, LI-RADS, Magnetic resonance
imaging, Computed tomography.

Introduction

The neoplasms of the liver include primary
lesions and metastases. Moreover, a wide spec-
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trum of benign and malignant tumors may devel-
op'. Among the malignant neoplasm Hepatocellular
carcinoma (HCC) and cholangiocarcinoma (CC) are
the most common while among the benign lesions
hepatic angioma is the most frequent with a wide
literature reporting their radiological features*'?;
however, there are other types of tumors, with in-
adequate literature, with radiological features that
the radiologists often confuse with those of the most
common lesions, but which require different treat-
ments' %, Rare primary hepatic tumor can be clas-
sified according to their cell of origin as shown in

Table 1. The effect of liraglutide and methotrexate on
biochemical markers and body weight change in MTX
induced cardiotoxicity in rats.

Epithelial tumors
* Benign:
— Hepatocellular adenoma
— Focal nodular hyperplasia
—Intrahepatic bile duct adenoma
— Intrahepatic bile duct cystadenoma
— Biliary papillomatosis
» Malignant:
— Hepatocellular carcinoma
— Intrahepatic cholangiocarcinoma
— Bile duct cystadenocarcinoma
— Combined hepatocellular and cholangiocarcinoma
— Hepatoblastoma
— Undifferentiated carcinoma
Non-epithelial tumors
* Benign:
— Angiomyolipoma
— Lymphangioma and lymphangiomatosis
—Hemangioma
— Infantile hemangioendothelioma
* Malignant:
—Epithelioid hemangioendothelioma
— Angiosarcoma
— Embryonal sarcoma
— Rhabdomyosarcoma
— Others
Miscellaneous tumors
— Solitary fibrous tumor
— Teratoma
— York sac tumor
— Carcinosarcoma
— Rhabdoid tumor
— Others
Hematopoietic and lymphoid tumors
Secondary tumors
Epithelial abnormalities
— Liver cell dysplasia
— Dysplastic nodules
— Bile duct abnormalities
Miscellaneous lesions
— Mesenchymal hamartoma
— Nodular transformation
— Inflammatory pseudotumor
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Table 1. Rare primary liver lesions are cathegorized
as cystic or solid by their structure and as intra pa-
renchymal or extra parenchymal considering their
anatomical site. The radiologic features knowledge
of the various liver tumours is essential in the cor-
rect diagnosis and management of these tumors'.
The clinical history often does not help in the di-
agnosis as these patients may be asymptomatic or
paucisymptomatic' and the diagnosis in some cases
can be accidental. Ultrasound (US), Computed To-
mography (CT) and Magnetic Resonance (MR) are
the diagnostic tools used to assess liver disease in
the diagnosis, staging and follow-up providing al-
so information to guide the clinician vs. the surgi-
cal resectability or vs. a loco regional treatment'®°.
Although US is, occasionally, the primary tool con-
sidered in the liver assessment, its accuracy varies
according to operator experience. The US accuracy
is lower than CT and MRI accuracy to estimate tu-
mour spread and resectability?’*?. CT and MRI are
imaging modalities with multiplanar capability to
assess liver lesions. MRI provides morphological
and functional data of different tumours and func-
tional data of residual liver parenchymal. For these
reasons, MRI is the preferred imaging tool for pa-
tients with suspected liver tumours>-2,

The Liver Imaging Reporting and Data System
(LI-RADS) was developed to improve consisten-
cy and clarity of communication among radiolo-
gists and clinician about liver imaging findings.
LI-RADS is widely used for HCC non-invasive
diagnosis and was recently used in the Practice
Guidance from the American Association for the
Study of Liver Diseases. However, this system
is appropriate in patients who have both chronic
liver disease (either cirrhosis or chronic hepatitis)
and a history of extrahepatic primary malignancy
while the LI-RADS performance is not tested in
the assessment of other liver neoplasm. A recent
study'’ repported a comparative and comprehen-
sive analysis of imaging findings of rare liver tu-
mours. The objective of this study is to report the
experience of a National Cancer Center of Naples
in the diagnostic performances for rare hepatic
tumors emphasizing the radiological features en-
countered using the LR-M categories.

Patients and Methods

Patient Population

Local Ethical Committee of National Cancer
Institue of Naples approved this retrospective
study and waived the requirement for informed
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consent. Patients subjected to surgical resection
or biopsy for rare liver lesions from May 2010
to December 2020 were identified. The patients
with confirmed histological diagnosis of hepatic
rare tumors were enrolled. Final study population
included 113 patients. Moreover, a new computer-
ized search of radiological records was performed
to identify the patients that had been studied with
MRI and CT.

MR Imaging Protocol

1.5T MR scanner (Magnetom Symphony, with
Total Imaging Matrix Package, Siemens, Erlan-
gen, Germany) with 8-element body and phased
array coils was used to acquire MRI. MRI includ-
ed basal images taken before contrast medium
administration and then functional dynamic se-
quences obtained after IV injection of liver-spe-
cific contrast medium, acquiring the last series of
images with a delay of 20 min during the hepa-
tobiliary excretion. After the IV injection, VIBE
T1-weighted FS (SPAIR) sequences were acquired
in four different phases: hepatic arterial- (35 s de-
lay), portal venous- (90 s), transitional- (120 s) and
hepatobiliary excretion phase (20 min).

The liver-specific gadolinium was administrat-
ed at each patient according to our previous study"”.

In Table II we reported MRI study protocol.

CT Protocol

64-detector row scanner (Optima 660, GE
Healthcare, US) was used to acquire the liver CT
study. CT scanning parameters were 120 kVp,
100-470 mAs (NI 16.36), 2.5-mm slice thickness
and table speed 0.984/1 mm/rotation. Liver pro-
tocol examinations were composed of quadruple
phases: unenhanced, arterial, portal venous, and
equilibrium phases. CT images were obtained for
each patient according to our previous study'’.

Table Il. MR acquisition protocol.

Images Analysis

Expert radiologists in liver imaging reviewed
in consensus MR and CT studies. reviewed in
consensus MR and CT studies. The radiologists
classified the lesions as intraparenchymal or ex-
tra parenchymal/peribiliary considering their site
and as cystic (simple or complex, with a partial
solid component) or solid considering their struc-
ture’’!. The lesions maximum diameter was
measured on T1 weighted (W), T2 W, portal phase
VIBE T1 W, hepatobiliary-phase VIBE T1 W and
CT portal phase. For each lesion, the radiologists
recorded the attenuation on CT scan and signal
intensity (SI) in TI W, T2-W, DWI and in the ap-
parent diffusion coefficient (ADC) map. The CT
attenuation was classified as isodense, hypodense
and hyperdense compared with surrounding liver
parenchyma. The SI was classified as isointense,
hypointense or hyperintense. ADC median value
was calculated as representative value for each
region of interest on the liver lesion drawn by ra-
diologists'’.

These features were assessed also according
to LI-RADS to identify the categories for each
0ne33’34.

We assessed the presence and the type of con-
trast enhancement (CE) during arterial, portal,
transitional and hepatobiliary phase on MR study;
during the arterial, portal, late phase on CT study.

The enhancement was categorized according
to LI-RADS 2018, as reported in Table I11**3.

We also assessed the presence of other features
in LR-M categories (ancillary LR-M features) in
order to classify different subgroups.

The lesions were classified according to LR
categories, and the gold standard was histological
analysis.

If a patient had multiple lesions satisfying in-
clusion criteria, the largest lesion was selected for

TR/TE/FA AT Acquisition  ST/Gap
Sequence Orientation (ms/ms/deg.) (min) Matrix (mm) FS
Trufisp T2-W Coronal 4.30/2.15/80 0.46 512x512 4/0 without
HASTE T2-W Axial 1500/90/170 0.36 320x320 5/0 Without and with (SPAIR)
HASTE T2w Coronal 1500/92/170 0.38 320x320 5/0 without
SPACE T2W FS Axial 4471/259/120 4.20 384x450 3/0 With (Spair)
In-Out phase T1-W  Axial 160/2.35/70 0.33 256x192 5/0 without
DWI Axial 7500/91/90 7 192x192 3/0 without
Vibe
T1-W Axial 4.80/1.76/12 0.18 320x260 3/0 with (SPAIR)

Note. TR = Repetition time, TE = Echo time, FA =Flip angle, AT = Acquisition time, ST = Slice thickness, FS= Fat suppression,

SPAIR = Spectral adiabatic inversion recovery.
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Table Ill. Term, definition, Comment, Data Approved, Synonyms of LR-M observation to assess hepatic lesion.

periphery with milder
hypointensity in center.

S Date Applicable

Term Definition Comment Approved Synonyms Type of term mr:)'::lalities
Targetoid Target-like imaging The presence of targetoid 11/2019 Target-like, target appearance Imaging feature, LR-M | CT, MRI

morphology. The center appearance suggests iCCA or

and periphery of a mass other non-HCC malignancy, but it

have different imaging does not exclude HCC.

characteristics.
Rim arterial phase Subtype of APHE in which | The presence of rim APHE 11/2019 Peripheral APHE, ring APHE, Imaging feature, LR-M | CEUS, CT, MRI
hyperenhancement | arterial phase enhancement |suggests iCCA or other non- targetoid APHE, APHE in target
(rim APHE) is most pronounced in HCC malignancy, but it does not pattern, rim enhancement

observation periphery. exclude HCC.

Rim APHE is a subtype of | Rim APHE can be smooth or

targetoid morphology. irregular. It can vary in thickness.
Peripheral washout | Subtype of “washout” in presence of peripheral “washout” | 11/2019 Peripheral washout; venous/ Imaging feature, LR-M | CT, MRI
appearance which apparent washout suggests iCCA or other non- portal venous/delayed/late phase
(peripheral is most pronounced in HCC malignancy, but it does not peripheral hypoenhancement,
“washout”) observation periphery. exclude HCC. peripheral hypoattenuation,

Peripheral “washout” is or hypointensity; peripheral

a subtype of targetoid deenhancement

morphology.
Delayed central Area of postarterial The presence of delayed central 11/2019 Sustained central enhancement, | Imaging feature, LR-M | CT, MRI
enhancement phase enhancement most enhancement suggests iCCA or concentric progressive

pronounced in the inside other non-HCC malignancy, but it enhancement, centripetal

rather than in the periphery |does not exclude HCC. progressive enhancement

of the lesion.

Delayed central

enhancement is a subtype of

targetoid morphology.

The area of delayed

enhancement in a lesion

may be central, eccentric,

or heterogeneous, but not

peripheral.
Targetoid restriction | Concentric pattern on The presence of targetoid 11/2019 Peripheral restriction, DWI Imaging feature, LR-M | MRI

DWI characterized by restriction suggests iCCA or other target sign/appearance, targetoid

restricted diffusion in non-HCC malignancy, but it does diffusion

observation periphery with | not exclude HCC.

less restricted diffusion in

observation center.
Targetoid transitional | Concentric pattern in TP The presence of targetoid TP or 11/2019 HBP/TP cloud, HBP/TP target | Imaging feature, LR-M | MRI
phase (TP) or or HBP characterized HBP appearance suggests iCCA or sign/appearance
hepatobiliary phase | by moderate-to-marked other non- HCC malignancy, but it
(HBP) appearance | hypointensity in observation | does not exclude HCC.
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evaluation and when more features were present
the predominant one was chosen as target.

Statistical Analysis

To analyse differences in percentage values of
categorical variable, the Chi-square test was used
while the Kruskal-Wallis test was used to identify
differences between the median values of the con-
tinuous variables.

A p-value < 0.05 was considered as statistical-
ly significant.

Statistical analysis was obtained by means of
the Statistic Toolbox of Matlab (The MathWorks,
Inc., Natick, MA, USA).

Results
The final study population included 95 patients

(46 females and 49 males), with a mean age of 51
years (range 38-83 years). 83 patients had solid

lesions, 12 patients had cystic lesions (simple or

complex). We excluded 18 patients due to the ab-

sence of in-MR and in-CT examination.
Among solid lesions we assessed:

- 46 patients with peribiliary metastases (21 Men -
25 Women; median age 62 y; range 40-83: 21 pa-
tients with CRC, 7 with pancreatic cancer, 7 with
breast cancer, 5 with gastric cancer, 1 with endo-
metrial cancer, 3 with ovarian cancer had biliary
metastases, 2 with neuroendocrine tumor).

- 18 patients with cHCC-CCA (7 Women - 11
Men; mean age 67; range 48-82), with a single
active lesion (mean size 42.0 mm (range 23-
80 mm). All patients were classified as Child-
Pugh class A (8 with chronic hepatitis B and 10
with chronic hepatitis C) (Figure 1).

- 3 patients with non-typical HCC: 1 patient had

HCC in non-cirrhotic liver; 1 patient had fibro-

lamellar HCC and 1 patient had primary clear

cell carcinoma.

1 patient had hepatic adenomatosis (Figure 2).

Figure 1. cHCC-CCA patient. The lesion shows (arrow) targetoid appearance in T2-W sequences (A), APHE in arterial phase
(B) and non peripheral wash-out appearance in portal phase (C). In D, E and F, the arrow shows satellite nodules. In DWI
sequences (G, H) and ADC map the lesion shows restricted diffusion (I).
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Figure 2. Hepatic Adenomatosis. The arrow shows the lesion that appears iso-hyperintense in T2-W (A), hypointense in
T1-W sequences (B: out of phase; C: in phase). During contrast study, the lesion shows APHE in arterial phase (D), wash-out
appearance in portal phase (E) and hypointense signal in HB phase (F).

- 3 patients had primary hepatic NET (Figure 3).

- 4 patients had hepatic lymphoma.

- 2 patients had lesions due to oxaliplatin (Figure 4).

- 1 patient had primary hepatic melanoma (Fig-
ure 5).

- 1 patient had biliary adenoma.

- 2 patients had necrotic solitary nodule.

- 1 patient had angiosarcoma.

- 1 patient had primary hepatic carcinosarcoma

(Figure 6).

Among cystic lesions, we assessed:

- "4 patients with intraductal papillary neoplasm

of bile duct (BT-IPNB) (Figure 7).

- 1 patient with degenerated BT-IPNB (Figure 8).
- 6 patients had cystadenoma (Figure 9).
- 1 patient had cystadenocarcinoma (Figure 10).

According to histological analysis, we catego-
rized 79 patients with malignant lesions and 16
patients with benign lesions (included hepatic ad-
enomatosis and BT-IPNB).

Ninety-four patients underwent MR study (ex-
cluded patients with angiosarcoma) and 75 pa-
tients underwent CT study (46 patients with bil-
iary metastases, 18 with cHCC-CCA, 3 patients
with non-typical HCC, 2 patients with Net, 2 with
lesions to oxaliplatin, 1 with melanoma, 1 with
degenerated IPNB, 2 with lymphoma).

Imaging Features

Lesion size ranged between 15 and 230 mm
(medium value of 47 mm). No difference statisti-
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cally significant was found in the diameters of the
lesions measured on CT and MR images (p-value
=0.23 at Kruskal Wallis test).

According to lesions anatomical site, we identi-
fied 41 intra parenchymal lesions and 54 intrapa-
renchymal/peribiliary lesions. Among the cystic
lesions, the lesion was simple in 10 cases (4 patients
with BT-IPNB and 6 with cystadenoma). Signal in-
tensity on T1 W and T2 W images appeared sim-
ilar to that of the gallbladder. The lesion showed a
not very restricted diffusion and iso-hyperintense
SI on ADC map. According to LI-RADS catego-
ries, we identified these lesions as benign.

In two patients with complex cystic lesion, (one
with cystadenocarcinoma and another with de-
generated IPNB), the cystic component was com-
bined with a solid one showing heterogeneously
hypointense on T1 W images and hyperintense
on T2 W images. The solid portion had restricted
diffusion with hypointense targetoid SI on ADC
map. The solid component showed heterogeneous
CE on CT and MR images, with a progressive CE
during different phase of study. According to LI-
RADS categories, we classified these lesions as
LR-M. The cystic component was assessed as an
ancillary LR-M feature. In addition, in patients
with degenerated IPNB, the infiltrative appear-
ance and the presence of biliary dilatation were
documented as ancillary LR-M features.

Among the patients with solid lesions, we iden-
tified as LR-1 categories 3 subjects (2 with necrotic
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Figure 3. Hepatic NET. The nodule is detected (arrow) by 68Ga-DOTATOC-PET/CT (A and B), showing hyperintense signal
(arrow) in T2-W sequences (C and D). The lesion shows hypervascular appearance (arrow) during arterial phase (E) and “pe-
ripheral rim” (arrow) during portal phase (F) of contrast study, with restricted diffusion (G, H and I).

nodule and one with biliary adenoma). In these pa-
tients the SI was hypointense in TI W sequences,
iso-hypointense in T2 W sequences; diffusion was
not restricted, and the SI was isointense on ADC
map. No contrast enhancement was present in these
lesions.

We classified as LR-M the 2 patients with ox-
aliplatin lesions. The lesions showed SI hypoin-
tense on T1 W sequences, hyperintense on T2 W
sequences, restricted diffusion with isointense SI
on ADC map. During contrast study the lesions
showed heterogeneous CE, many of these showed

Figure 4. Lesion due to oxaliplatin. The lesion shows hypointense SI in T2-W (A), with restricted diffusion (B, C and D).
During contrast study, the lesion shows APHE in arterial phase (E), hypointense SI in portal phase (F), with peripheral rim
APHE in transitional (G) and HB phase (H).
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Figure 5. Hepatic melanoma. The lesion shows hyperintense SI (arrow) in T2-W sequences (A and B), with biliary dilatation.
In C it is shown specimen. The lesion shows restricted diffusion (D and E: b800 s/mm?) with hypointense SI in ADC map (F).
During contrast study the lesion shows progressive contrast enhancement (G: arterial phase; H: portal phase), with hypoin-
tense SI in HB phase (I and L).

arterial phase hyperenhancement (APHE), isoin-
tense signal on portal and transitional phase and
peripheral hyperintense rim during hepatospe-
cific phase (HBP) with a targetoid appearance.

We classified as LR-5 8 patients: 5 with
cHCC-CC, 2 patients with non-typical HCC (1
with HCC in non-cirrhotic liver and 1 patient
with primary clear cell carcinoma) and 1 patient
with hepatic adenomatosis. The lesions showed
SI hypointense in T1 W, hyperintense in T2 W,
restricted diffusion with hypointense SI on ADC
map. During contrast study, the lesions showed
APHE, washout and capsule appearance with
hypointense signal on HBP phase.

Thirteen patients with cHCC-CC and 1 with
fibrolamellar HCC were classified as LR-M,
showing rim APHE, non-peripheral washout
appearance and a progressive CE with targetoid
appearance in HBP. The SI was inhomogeneous
hyperintense in T2 W, inhomogeneous hypoin-
tense in T1-W sequences, with targetoid appear-
ance in b800 s/mm? and in ADC map.
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All cHCC-CC patients had satellite nodules.
The absence of the pseudo-capsule, progressive
CE and satellite nodules showed percentag-
es statistically different in cHCC-CC (p-value
<0.01 at Chi square test) compared to others
LR-M categories.

The three patients with primitive NET were
classified as LR-4. The lesions showed SI hypoin-
tense on T1 W sequences, hyperintense on T2 W
sequences, restricted diffusion with hypointense
SI on ADC map. During contrast study, the le-
sions showed APHE, isointense Sl in portal phase,
in one case a rim enhancement, and hypointense
signal on HBP phase. No ancillary LR-M features
were found in this group.

Among patients with peribiliary lesions (all
patients with biliary metastases, 2 patients with
lymphoma, 1 patient with hepatic melanoma),
the lesions showed hypointense SI in T1 W se-
quences, hyperintense signal in T2 W sequences.
Restricted diffusion with hypointense signal in
ADC map. During the contrast-enhanced study,
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the lesions showed progressive CE and hypoin-
tense SI in HB phase.

The patients with sarcoma (1 patient with an-
giosarcoma and 1 patient with carcinosarcoma)
were cathegorized as LR-M. The lesions showed
inhomogeneous hypointense SI in T1 W sequenc-
es, inhomogeneous hyperintense signal in T2 W
sequences. Progressive CE during the different
phase of contrast study. Targetoid appearance
in DWI, ADC map and HB phase. In this group
the inhomogeneous signal in T1-W and T2-W se-
quences so as the targetoid appearance in DWI
sequences and HB phase were correlated to intra
lesion necrosis and haemorrhage that were re-
corded as ancillary LR-M features.

The remaining solid lesions intraparenchymal
lesions (2 patients with lymphoma) were classi-
fied as LR-M. The lesions showed hypointense
SIin T1 W sequences, hyperintense signal in T2
W sequences. During contrast study, the lesions
showed APHE, progressive CE during the differ-
ent contrast phases and hypointense SI during HB
phase. The lesions showed restricted diffusion
and hypointense SI in ADC map.

According to radiological features we as-
sessed as malignant 82 patients (79 true malig-
nant and 3 false malignant), as benign 13 pa-
tients (all true benign). Therefore, sensitivity,
specificity, positive predictive value, negative

predictive value and accuracy of radiological
features to identify benign and malignant le-
sions were 100.0%, 81.3%, 96.3%, 100.0% and
96.8%, respectively.

We found no significant difference in signal
and CE appearance among all LR-M categories
(p-value =0.34 at Chi square test).

However, among LR-M categories the pres-
ence of satellite nodules was a feature typical of
cHCC-CC (p-value < 0.05 at Chi square test). The
presence of intra lesion necrosis and haemorrhage
was suggestive of sarcoma (p-value < 0.05 at Chi
square test).

Discussion

The Liver Imaging Reporting and Data System
(LI- RADS) developed by the American College
of Radiology is widely used for non-invasive di-
agnosis of HCC***. Recently this system is appli-
cable in patients who have both chronic liver dis-
ease and a history of extrahepatic primary malig-
nancy®. Several researchers**-** have assessed the
LI-RADS diagnostic performance in patients not
included in the LI-RADS ‘high-risk’ population.

LI-RADS was developed to improve commu-
nication between radiologists and referring clini-
cians caring for patients at risk for HCC. Although

Figure 6. Carcinosarcoma. The lesion shows inhomogeneous hyperintense signal in T2 W sequence (A) and inhomogeneous hy-
pointense SI in T1-W sequence (B) due to intra lesion necrosis and haemorrhage (arrow), with progressive contrast enhancement
during the different phase of contrast study (E= arterial, F and G= portal). Targetoid appearance in DWI (C) and ADC map (D).
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Figure 7. BT-IPNB. It showed hyperintense SI in T2 W images (A), communicating with biliary tree, and hypointense SI in
T1 W images (B and C). The lesion showed a no very restricted diffusion (D) and hyperintense SI in ADC map (E). The lesion
shows no contrast enhancement (F: portal phase).

the diagnosis of some lesions is exclusive for pa-
thologists, the possibility of identifying a lesion
as malignant improves the management of those
patients who cannot undergo biopsy. In LI-RADS
v2017 was introduced LR-M category (Definite or
Probably Malignancy) for non-HCC lesion.

HCC treatment was traditionally based on sur-
gical or loco-regional ablation tecnique. However,
HCC is a solid tumor with a highest vasculariza-
tion; therefore, angiogenesis inhibitor could play an
important role in the pharmacological therapeutic
approach. Some imaging features could favour a di-
agnosis of malignancy increasing the CT and MRI
diagnostic performance and allowing the stratifica-
tion of patients who should be treated compared to
those who should not be treated*. To the best of our
knowledge, this is the first work evaluating the LI-
RADS diagnostic performance in the assessment of
primary hepatic rare tumors in patients not at risk
for HCC. We observed, in our population, that LI-
RADS has low capability to identify border-line le-
sions as BT-IPNB and hepatic adenomatosis so as
for benign lesions due to oxaliplatin.

BT-IPMN is defined as a papillary mucinous
lesion. Four histological subtypes are known
(gastric, intestinal, biliopancreatic and oncocyt-
ic). It is a rare entity, which can include both the
intrahepatic and extrahepatic bile ducts, repre-

408

senting tubular adenocarcinoma or mucinous car-
cinoma precursor. The malignant degeneration
probability for BT-IPMN is high (64-89%), so
that the treatment of choice is liver resection. The
features to be considered for a correct diagnosis is
mucobilia, dilated ducts, shape, enhancement and
the mural nodules metabolic activity'”. However,
these features are not included in the LR-M fea-
tures, and therefore this explains the limitations
of these criteria for a correct characterization of
these lesions. The majority of malignant BT-I1P-
MN forms have wall nodules with contrast en-
hancement or solid component that infiltrates the
adjacent liver parenchyma. The progressive CE
and the targetoid appearance allow identifying as
malignant the degenerated BT-IPMN, so as the
infiltrative appearance and the cystic component
of a lesion.

Hepatic adenomatosis (HA) refers to cases
where more than 10 adenomas were present in a
normal liver. HA has an incidence of 10-24% in
patients with hepatic adenoma, and approximate-
ly half the cases are detected incidentally. Today,
due to potential for malignant transformation and/
or bleeding, treatment of choice is surgical resec-
tion, or when it is impractical, liver transplanta-
tion. Although this entity might have a malignant
transformation, it is a benign lesion and so in our
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study LIRADS features did not allow the correct
characterization of this lesion*.

Oxaliplatin chemotherapic drug was adminis-
tered to patients with metastatic colorectal cancer,
and it is responsible for liver sinusoids damage.
The damage can determine the solid lesions for-
mation and the differential diagnosis with met-
astatic lesions remains a challenge. Although in
HB phase contrast study, the lesions are isoin-
tense with a hyperintense rim or hyperintense;
however, the hypodense appearance mimicking
metastatic lesions is also reported. According to
our results, we classified these lesions as LR-M.
Therefore, no ancillary features up today allow to
correctly identify these lesions as benign.

Using LIRADS, we classified patient with
NET diagnosis as probably HCC due to dynam-
ic contrast studies appearance. Primary hepat-
ic NETS (PHNETS) are extremely rare. In case
of NET in the liver, attention must be reserved

to exclude metastasis from an extrahepatic un-
known site*! because more than 80% of the liv-
er NETs are metastatic. The radiologic findings
of PHNETS have not been well defined, but the
cases reported show that the lesions are typi-
cally solid*.

All peribiliary metastases, in our population,
were identified as malignant (LR-M). Peribiliary
metastases are extremely rare**°. However, in
our previous study, we found the percentage of
patients with peribiliary metastases to be not low,
probably due to the limited value of CT in biliary
system tumors diagnosis®*. We believe that this
is linked to the typical progressive CE of peri-
biliary lesions. Consequently, small lesions can
be undetected due to the similar signal attenua-
tion compared to surrounding parenchyma. For
larger lesions, the indirect sign as biliary ducts
dilatation could help to identify the tumor. MRI
could detect all metastases, with the best perfor-

Figure 8. Degenerated BT-IPMN. The solid component that infiltrates the adjacent liver parenchyma shows targetoid appear-
ance in T2-W sequence (A), hypointense SI in T1 (B: in phase and C: out ph phase sequence) with progressive contrast en-
hancement during contrast study (D: arterial, E: late arterial and F: portal phase) with targetoid appearance in DWI sequences

(G: b 50 s/mm? and H: b 800 s/mm?) and ADC map (I).
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Figure 9. Cystoadenoma. The lesion shows hyperintense SI in T2-W (A), hypointense SI in T1-W sequences (B: in phase; C:
out of phase) without contrast enhancement during arterial (D) and portal (E) phase and restricted diffusion (G: b50 s/mm?;
H: b 80 s/mm?) and hyperintense SI in ADC map (I). in F it is shown specimen.

mance obtained by T2-W images and DWI, as we
demonstrated in our previous study?°.

We found that LI-RADS is able to identify HCC
lesions in non-cirrhotic liver. The reason is to be
found in the fact that although these patients are
classified as not at risk, all analyzed LI-RADS fea-
tures have been implemented for HCC diagnosis.

Combined HCC-CCA is considered a rare en-
tity of primary liver tumor consisting of mixed
elements of HCC and CCA or cancer cells with
hepatic progenitor/stem cell traits'>. The cHCC-
CCA incidence ranges from 1.0%-4.7% of all pri-
mary hepatic tumors'?. In cHCC-CCA group we
found that the more frequent radiological findings
were suggestive of LR-M category. In fact, cHCC-
CCAs showed inhomogeneous arterial contrast
enhancement, with a peripheral rim during arteri-
al phase and a progressive contrast enhancement,
so as the presence of satellite nodules was a feature
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typical of cHCC-CC. According to our previous
results, wash-out appearance was found in 54.5%
of patients while the capsule appearance absence
is more frequent (81.8%) in cHCC-CCA group
compared to HCC group (37.2%). Therefore, the
capsule appearance absence in nodule that shows
peripheral and progressive CE should guide the
radiologist in differential diagnosis, since these
features are more specific for cHCC-CCA". We
found a high diagnostic accuracy (96.8%) to
classify malignant and benign lesion, although
we did not demonstrate significant difference in
signal and CE appearance among all LR-M cat-
egories (p-value > 0.05). However, among LR-M
categories the presence of satellite nodules was a
feature typical of cHCC-CC, while the presence
of intra lesion necrosis and hemorrhage was sug-
gestive of sarcoma. Recent studies®** of patients
with solitary primary liver carcinomas found that
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the LR-M category confers a worse post-surgical
prognosis independent of actual pathologic diag-
nosis. This result raises the question of whether
modifications to optimize the correlation of LI-
RADS categories with pathologic diagnoses are
even necessary. To this point, one must consider
the possibility that revising the LR-M criteria to
maximize sensitivity for non-HCC patients could
further improve the ability of the LR-M category
to predict worse patient outcomes.

The advantages related to the use of classifi-
ers in the differential diagnosis between lesions
are evident. So as the benefits related to the use
of artificial intelligence (Al) systems that facili-
tate these processes are clear”*. The major dif-
ficulties are related to the communication of the
radiological findings to the referring clinicians.
Radiology reports are traditionally created as
non-structured free text (FRT) presentations in
narrative language. However, inconsistencies re-
garding content, style, and presentation can ham-
per information transfer and diminish the reports

clarity**>!. The resulting communication errors
can lead to incorrect diagnosis, delayed initiation
of adequate treatment, or adverse patient out-
comes. Therefore, FRT should be organized and
shifted toward structured reports (SR). The use of
SR provides a checklist as to whether all relevant
items for a particular radiological examination
are addressed. Moreover, thanks to this “struc-
ture”, the radiological report allows combining
radiological data and other key clinical features,
leading to a precise diagnosis and personalized
medicine’ .

Conclusions

In this study, we found that LI-RADS showed
a high diagnostic accuracy to classify malignant
and benign lesion, although we did not demon-
strate significant difference in signal and contrast
enhancement appearance among all LR-M cate-
gories (p-value > 0.05). However, among LR-M

Figure 10. Cystoadenocarcinoma. The cystic component of the lesion is combined with a solid nodule, that is heterogene-
ously hyperintense in T2 W sequences (A and B) with a progressive contrast enhancement during the different phase of study

(C: arterial; D: portal and E: HB phase).
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categories the presence of ancillary features as
satellite nodules or the presence of intra lesion ne-
crosis and hemorrhage could help the radiologist
towards a correct diagnosis. Therefore, it would
be useful to analyse the LR-M category by imple-
menting some considerations.
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