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Dear Editor,

Hepatobiliary cancers incorporate a large number of invasive carcinomas arising in the li-
ver, gall bladder and bile ducts. Hepatocellular carcinoma (HCC) is the main histological type, 
the sixth most common cancer type and a leading cause of cancer related mortality1,2. Major 
risk factors for HCC include cirrhosis, chronic infection with HBV3,4 or HCV5,6 and non-alcoholic 
steatohepatitis7. HCC is one of the few tumors that can be diagnosed just by imaging alone 
following LI RADS criteria8. The main treatment strategies for early/intermediate HCC include 
transplant (considered curative both for HCC and for the underlying disease also in HIV coin-
fection9-12), R0 resection, ablation or TACE, while regarding advanced stage HCCs, chemothe-
rapy is not recommended, and first line treatment options are TKIs as Sorafenib and Lenvati-
nib13. Other liver primary tumors do not share the same characteristics as HCCs.

Cholangiocarcinomas (CCA) are invasive tumors originated from the epithelium of the bile 
duct and can be classified according to their localization in the biliary tree as extrahepatic, 
more common, and intrahepatic cholangiocarcinomas14,15. Surgery remains the most efficient 
way in order to preserve the liver function. Generally, it followed by adjuvant chemotherapy, 
in early/intermediate cases while palliative chemotherapy with Cisplatin Gemcitabine is the re-
commended first line treatment in advanced types. Combined hepatocellular-cholangiocarci-
nomas (cHCC-CCA) are primary liver tumors with both hepatocytic and cholangiocytic differen-
tiation16. CCA and cHCC-CCA need histological confirmation for diagnosis: although imaging 
presents malignant features, these are not specific to allow for non-invasive diagnosis. The 
differential diagnosis from HCC is one of the main issues in treating primary liver tumors17. An 
interesting study published by Granata et al18 evaluated the diagnostic sensitivity and specifi-
city of LI RADS criteria in patients with rare hepatic tumors in order to expand its use not only 
for HCC but also for other primary tumors that, at the moment, are still in need for biopsy. The 
final population included 95 patients (46 females and 49 males) with a mean age of 51 years: 
83 patients had solid lesions and 12 patients had cystic lesions (simple or complex). According 
to radiological features, 82 patients were rated as malignant (79 true malignant, 3 false mali-
gnant) and 13 patients all rated as true benign lesions. The Liver Imaging Reporting and Data 
System (LI-RADS) has been developed to standardize the reporting and data gathering of liver 
imaging after maths in liver lesions. It is an indication of the relative risk for hepatocellular 
carcinoma (HCC): it assigns category codes based on imaging detected major and ancillary 
features19.

The system has been developed in 2008 by a commission of radiologists, surgeons, patho-
logists, lexicon experts, hepatologists, and other experts. Imaging plays a very critical role in 
the diagnostic path of HCC in at-risk patients: it represents a non-invasive way to diagnose 
this tumor20. LI-RADS is intended only for individuals at risk for HCC (such as cirrhosis, male 
gender, age > 50 years, hemochromatosis, diabetes, hepatic steatosis, exposition to carcino-
genic elements, alcohol abuse, obesity and the combination of several risk factors), whether 
or not a nodule has previously been noted by ultrasound (US) or other imaging techniques. 
Definite or probable benign lesions are categorized, respectively, as LR-1 and LR-2. If the cha-
racteristics of the mass suggest that it might be a malignancy other than HCC (e.g., CCA), it 
is categorized as LR-M (probable malignancy, not specific for HCC): unmistakable diagnosis 
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requires biopsy. If there is definite tumor in a vein, whether a primary mass is clearly visible or 
not, the observation is categorized as malignant (LR-5V). A malignant diagnosis would thus 
be established, but whereas intravascular tumor is most common in HCC, it can be observed in 
intrahepatic cholangiocarcinoma (ICC) as well. The remaining observations are categorized LR-
3, LR-4, or LR-5, based primarily on presence or absence of major features. The final category 
may be adjusted using ancillary features and some prespecified decision rules21. Granata et al18 
confirmed the diagnostic power of LI-RADS criteria allowing for differential diagnosis between 
benign and malignant lesions and HCC and non-HCC diagnosis, with a positive predictive value 
of 96.3% and a negative predictive value of 100.0%, confirming known data from literature22. 
While no significant differences were identified among LR-M categories, one of the key fin-
dings of this study is identifying some ancillary features as predictive of non-HCC specific hi-
stology: satellite nodules appeared as a characteristic feature of cHCC-CC (p value < 0.05 at Chi 
square test), while intralesional necrosis and hemorrhage were predictive of sarcoma (p value 
< 0.05 at Chi square test). Indeed, some scholars23 support the high specificity for LI RADS to 
help distinguish HCC from rare non-HCC primary hepatic tumors. Although ancillary features 
are not mandatory, its use could potentially help in selecting those patients who would benefit 
from histological confirmation, since treatment options are radically different between HCC 
and non-HCC tumors. There are two main limitations to this study; firstly, its design: given its 
focus to the relatively rare non-HCC hepatic tumors, it was deemed necessary a retrospective 
design in order to include a larger population. For this reason, it is open to numerous biases: 
in the first place, the need for a pathology report may have influenced patient’s selection. 
Since histological confirmation is not always needed in clinical practice, this could affect the 
report showing HCC features in non-HCC primary tumors. Furthermore, while different group 
of primary tumors were represented, the majority were cHCC-CCA; hence, results cannot be 
easily generalized. However, the long recruitment time (10 years) may have balanced this issue. 
Unfortunately, there is no mention of inclusion criteria in the selected population. LI-RADS cri-
teria are recommended only for routine surveillance in at risk for HCC population (> 18 years 
with cirrhosis, chronic HBV infection in absence of cirrhosis, current or prior HCC), thus they 
are not applicable to the general population24. It must be kept in mind that, for example, the 
presence of LI RADS risk criteria can influence and alter imaging features thus increasing the 
chance of misclassification. For these reasons, there is no real consensus on these criteria25. 

Nevertheless, this analysis allows for more in-depth knowledge about imaging behavior 
of HCC and non-HCC primary tumors. Following further investigations, this will help not only 
in differential diagnosis between benign and malign lesion, but also in identifying by ima-
ging alone some class of rare primary hepatic tumors, according to one of the main staples of 
LI RADS. Although histological confirmation remains the gold standard for non-HCC tumors, 
improving imaging classification will help identifying the best treatment choice in situations 
where biopsy may be difficult or at high risk of complications. This could also raise a relevant 
question: is it worth trying to revise LI RADS to assess each hepatic malignancy or is there the 
need for a new classification system?

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

 1) Ascione A, Fontanella L, Imparato M, Rinaldi L, De Luca M. Mortality from liver cirrhosis and hepatocellular 
carcinoma in western Europe over the last 40 years. Liver Int 2017; 37: 1193-1201.

  2)  Biondi A, Malaguarnera G, Vacante M, Berretta M, D’Agata V, Malaguarnera M, Basile F, Drago F, Bertino G. 
Elevated serum levels of Chromogranin A in hepatocellular carcinoma. BMC Surg 2012; 12 (Suppl 1): S7.

 3) Campbell C, Wang T, McNaughton AL, Barnes E, Matthews PC. Risk factors for the development of hepato-
cellular carcinoma (HCC) in chronic hepatitis B virus (HBV) infection: a systematic review and meta-analysis. 
J Viral Hepat 2021; 28: 493-507.



M. Fasano, M. Pirozzi, A. Zotta, M. Caterino, S. Facchini, G. Messina, L. Rinaldi

738

  4)  D’Andrea F, Venanzi Rullo E, Marino A, Moscatt V, Celesia B M, Cacopardo B, Condorelli F, La Rocca G, Di 
Rosa M, Pellicanò G F,  Nunnari G, Ceccarelli M. Hepatitis B virus infection and hepatocellular carcinoma in 
PLWH: epidemiology, pathogenesis and treatment. WCRJ 2020; 7: e1537.

 5) Rinaldi L, Perrella A, Guarino M, De Luca M, Piai G, Coppola N, Pafundi PC, Ciardiello F, Fasano M, Marti-
nelli E, Valente G, Nevola R, Monari C, Miglioresi L, Guerrera B, Berretta M, Sasso FC, Morisco F, Izzi A, Adi-
nolfi LE. Incidence and risk factors of early HCC occurrence in HCV patients treated with direct acting antivi-
rals: a prospective multicentre study. J Transl Med 2019; 17: 292.

 6) Rinaldi L, Nevola R, Franci G, Perrella A, Corvino G, Marrone A, Berretta M, Morone MV, Galdiero M, Gior-
dano M, Adinolfi LE, Sasso FC. Risk of Hepatocellular Carcinoma after HCV Clearance by Direct-Acting An-
tivirals Treatment Predictive Factors and Role of Epigenetics. Cancers (Basel) 2020; 12: E1351.

 7) Huang DQ, El-Serag HB, Loomba R. Global epidemiology of NAFLD-related HCC: trends, predictions, risk 
factors and prevention. Nat Rev Gastroenterol Hepatol 2021; 18: 223-238.

 8) Roberts LR, Sirlin CB, Zaiem F, Almasri J, Prokop LJ, Heimbach JK, Murad MH, Mohammed K. Imaging for the 
diagnosis of hepatocellular carcinoma: A systematic review and meta-analysis. Hepatology 2018; 67: 401-421. 

 9) Di Benedetto F, De Ruvo N, Berretta M, Masetti M, Montalti R, Di Sandro S, Quintini C, Codeluppi M, Tire-
lli U, Gerunda GE. Don’t deny liver transplantation to HIV patients with hepatocellular carcinoma in the high-
ly active antiretroviral therapy era. J Clin Oncol 2006; 24: e26-7.

10) Guerrini GP, Berretta M, Guaraldi G, Magistri P, Esposito G, Ballarin R, Serra V, Di Sandro S, Di Benedetto F. 
Liver Transplantation for HCC in HIV-Infected Patients: Long-Term Single-Center Experience. Cancers (Ba-
sel) 2021; 13: 4727.

11) Valente G, Rinaldi L, Sgambato M, Piai G. Conversion from twice-daily to once- daily tacrolimus in stable liv-
er transplant patients: effectiveness in a real-world setting. Transplant Proc 2013; 45: 1273-1275.

12)  Canzonieri V, Alessandrini L, Caggiari L, Perin T, Berretta M, Cannizzaro R, De Re V. New entities in the treat-
ment of hepatocellular carcinoma: HIV-positive and elderly patients. WCRJ 2015; 2: e558.

13) Vogel A, Cervantes A, Chau I, Daniele B, Llovet JM, Meyer T, Nault JC, Neumann U, Ricke J, Sangro B, 
Schirmacher P, Verslype C, Zech CJ, Arnold D, Martinelli E. Hepatocellular carcinoma: ESMO Clinical Prac-
tice Guidelines for diagnosis, treatment and follow-up. Ann Oncol 2019; 30: 871-873. Erratum for: Ann Oncol 
2018; 29 (Suppl 4).

14) Acher AW, Paro A, Elfadaly A, Tsilimigras D, Pawlik TM. Intrahepatic Cholangiocarcinoma: A Summative Re-
view of Biomarkers and Targeted Therapies. Cancers (Basel) 2021; 13: 5169.

15)  Berretta M, Cavaliere C, Alessandrini L, Stanzione B, Facchini G, Balestreri L, Perin T, Canzonieri V. Serum 
and tissue markers in hepatocellular carcinoma and cholangiocarcinoma: clinical and prognostic implications. 
Oncotarget. 2017; 8: 14192-14220.

16) Brunt E, Aishima S, Clavien PA, Fowler K, Goodman Z, Gores G, Gouw A, Kagen A, Klimstra D, Komuta M, 
Kondo F, Miksad R, Nakano M, Nakanuma Y, Ng I, Paradis V, Nyun Park Y, Quaglia A, Roncalli M, Roskams 
T, Sakamoto M, Saxena R, Sempoux C, Sirlin C, Stueck A, Thung S, Tsui WMS, Wang XW, Wee A, Yano H, 
Yeh M, Zen Y, Zucman-Rossi J, Theise N. cHCC-CCA: Consensus terminology for primary liver carcinomas 
with both hepatocytic and cholangiocytic differentation. Hepatology 2018; 68: 113-126.

17) Lee YT, Wang JJ, Luu M, Noureddin M, Nissen NN, Patel TC, Roberts LR, Singal AG, Gores GJ, Yang JD. 
Comparison of Clinical Features and Outcomes Between intrahepatic Cholangiocarcinoma and Hepatocellu-
lar Carcinoma in the United States. Hepatology 2021; 74: 2622-2632.

18)  Granata V, Fusco R, Setola SV, Barretta ML, Iasevoli DMA, Palaia R, Belli A, Patrone R, Tatangelo F, Grazzini 
G, Grassi R, Grassi F, Grassi R, Anselmo A, Izzo F, Petrillo A. Diagnostic performance of LI-RADS in adult pa-
tients with rare hepatic tumors. Eur Rev Med Pharmacol Sci 2022; 26: DA AGGIORNARE UNA VOLTA PUB-
BLICATO.

19)  Santillan C, Chernyak V, Sirlin C. LI-RADS categories: concepts, definitions, and criteria. Abdom Radiol (NY). 
2018; 43: 101-110.

20) Tang A, Bashir MR, Corwin MT, Cruite I, Dietrich CF, Do RKG, Ehman EC, Fowler KJ, Hussain HK, Jha RC, 
Karam AR, Mamidipalli A, Marks RM, Mitchell DG, Morgan TA, Ohliger MA, Shah A, Vu KN, Sirlin CB; LI-
RADS Evidence Working Group. Evidence Supporting LI-RADS Major Features for CT- and MR Imaging–
based Diagnosis of Hepatocellular Carcinoma: A Systematic Review. Radiology 2018; 286: 29-48. 

21) Mitchell DG, Bruix J, Sherman M, Sirlin CB. LI-RADS (Liver Imaging Reporting and Data System): Summa-
ry, discussion, and consensus of the LI-RADS Management Working Group and future directions. Hepatolo-
gy 2015; 61: 1056-1065.

22) Ludwig DR, Fraum TJ, Cannella R, Tsai R, Naeem M, LeBlanc M, Salter A, Tsung A, Fleckenstein J, Shet-
ty AS, Borhani AA, Furlan A, Fowler KJ. Expanding the Liver Imaging Reporting and Data System (LI-RADS) 
v2018 diagnostic population: performance and reliability of LI-RADS for distinguishing hepatocellular carcino-
ma (HCC) from non-HCC primary liver carcinoma in patients who do not meet strict LI-RADS high-risk crite-
ria. HPB (Oxford) 2019; 21: 1697-1706.



Letter to the Editor

739

23) Ludwig DR, Fraum TJ, Cannella R, Ballard DH, Tsai R, Naeem M, LeBlanc M, Salter A, Tsung A, Shetty AS, 
Borhani AA, Furlan A, Fowler KJ. Hepatocellular carcinoma (HCC) versus non-HCC: accuracy and reliability 
of Liver Imaging Reporting and Data System v2018. Abdom Radiol (NY) 2019; 44: 2116-2132.

24) Elsayes KM, Fowler KJ, Chernyak V, Elmohr MM, Kielar AZ, Hecht E, Bashir MR, Furlan A, Sirlin CB. User 
and system pitfalls in liver imaging with LI-RADS. J Magn Reson Imaging. 2019; 50: 1673-1686.

25) Fraum TJ, Cannella R, Ludwig DR, Tsai R, Naeem M, LeBlanc M, Salter A, Tsung A, Shetty AS, Borhani AA, 
Furlan A, Fowler KJ. et al. Assessment of primary liver carcinomas other than hepatocellular carcinoma (HCC) 
with LI-RADS v2018: comparison of the LI-RADS target population to patients without LI-RADS-defined HCC 
risk factors. Eur Radiol 2020; 30: 996-1007.

M. Fasano1, M. Pirozzi1, A. Zotta1, M. Caterino1, S. Facchini1, G. Messina2, L. Rinaldi3 
1Department of Precision Medicine, University of Campania Luigi Vanvitelli, Naples, Italy

2Department of Traslational Medical Sciences, University of Campania Luigi Vanvitelli, Naples, Italy
3Department of Advanced Medical and Surgical Sciences, University of Campania Luigi Vanvitelli,

Naples, Italy


