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Résumé

Method:

All cirrhotic patients suspect of primary liver tumour and having been biopsied at Grenoble Alpes University Hospital between January 2015 and March 2020 were retrospectively included. The available imaging (CT and/or MRI) was blindly reviewed by two independent radiologists (Grenoble, Paris). The diagnostic performance of the LIRADS v2018 and AASLD 2011 criteria imaging was determined by sensitivity, specificity, positive and negative predictive value calculations.

Results:

A total of 167 patients had available biopsy and imaging. They were 93% male, 72 years of median age, 88% with Child A cirrhosis and mean MELD 9. The median AFP level was 8 ng/ml. For 30 of them, the biopsy was considered non-informative for the diagnosis (18%). Among the 137 relevant biopsies, the diagnosis of HCC was made in 114 cases (83.2%). Among the non-HCCs (n=23), 11 (47.8%) were benign and 12 (52.2%) were malignant lesions. The positive (PPV) and negative (NPV) predictive value of the LIRADS categories were : 73.7%/15.3% (LR4), 92.5%/30.4% (LR5), 88.2%/17.5% (LR-TIV), 54.5%/14.3% (LRM), 88.8%/29.7% (LR4+5) and 88.8%/47.4% (LR4+5+TIV). The PPV and NPV of the 2011 AASLD criteria were 93.2% and 35.6%. The inter-observer kappa for the LR5 categories was k=0.380. In our cohort, 9 cholangiocarcinomas were identified by biopsy, only 4 were correctly classified according to LIRADS (LRM).

Conclusion:

In a population of cirrhotic patients suspect of primary liver tumour, the performance of LIRADS v2018 seems insufficient to establish a definitive diagnosis. LIRADS v2018 does not outperform the AASLD 2011 score for the non-invasive diagnosis of HCC.
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Introduction

Hepatocellular carcinoma (HCC) is the 6th most common cancer in the world and the 3rd most common cause of cancer-related death (1). It develops mainly in a cirrhotic liver with an annual incidence of 2 to 8% per year (2), and represents approximately 85% of primary liver tumours [START_REF] Mcglynn | The Global Epidemiology of Hepatocellular Carcinoma, Present and Future[END_REF]. Strict screening by ultrasound every 6 months (4) (5), without AFP assay [START_REF] Singal | Metaanalysis: surveillance with ultrasound for early-stage hepatocellular carcinoma in patients with cirrhosis[END_REF], is necessary, among others, in Child A or B cirrhotic patients. It allows 70% of HCCs to be diagnosed at an accessible stage for curative treatment [START_REF]EASL-EORTC Clinical Practice Guidelines: Management of hepatocellular carcinoma[END_REF]. Once the nodule is detected, additional cross-sectional imaging (CT and/or MRI) is required for characterization.

Since 2005, the diagnosis of HCC is radiological in cirrhotic patients, with typical vascular kinetics, implying the successive presence of contrast at the arterial time ("wash-in") and wash-out at the portal and/or venous time ("wash-out") (8) [START_REF] Fournier | Early modifications of hepatic perfusion measured by functional CT in a rat model of hepatocellular carcinoma using a blood pool contrast agent[END_REF]. These characteristics reflect the difference in tumour vascularisation, mainly arterial by the apparition of neo angiogenesis, and that of the adjacent liver, mainly portal [START_REF] Choi | CT and MR Imaging Diagnosis and Staging of Hepatocellular Carcinoma: Part I. Development, Growth, and Spread: Key Pathologic and Imaging Aspects[END_REF]. At its inception in 2005 [START_REF] Bruix | Management of hepatocellular carcinoma[END_REF], the AASLD diagnostic algorithm was separated into three distinct categories: nodule < 1cm, nodule between 1-2cm, and nodule greater than 2cm. Imaging was sufficient to make the diagnosis of HCC in 2 situations: if the nodule size was between 1-2cm and was associated with 2 images with concordant vascular profiles or, if the size was > 2cm and was associated with a single typical image, subject to an AFP level > 200ng/ml. Thus, diagnostic biopsy was recommended for any nodule > 1cm in other clinical situations (annex 1). The progression of imaging techniques has allowed the evolution of diagnostic algorithms by reserving a predominant place for radiology. In 2011 [START_REF] Bruix | Management of hepatocellular carcinoma: An update[END_REF], due to a lack of sensitivity (Se: 22.4% Sp: 66-97%) (13), the AFP assay was abandoned, and the size threshold became dichotomous: less than or greater than 1cm. Thus, since 2011, any nodule larger than 1cm on a cirrhotic liver, possessing both wash-in and wash-out vascular characteristics, is considered and treated as HCC (annex 2). Biopsy has been relegated to 3rd rank, after failure of two different imaging techniques. In this context, the LIRADS classification (annex 3-4-5), which was created in 2011 to standardise radiological practices and was recently validated by the AASLD (14), stratifies the increasing probability of a lesion being an HCC (LR1 to LR5) by the presence of major and auxiliary criteria (15). A nodule classified LR5 exempts the patients from liver biopsy and confirms the diagnosis of HCC (annex 3). HCC has long been considered a single radiological and histological entity. However, the reality today seems more complex. It has been shown that certain criteria such as tumour size (16) (17) [START_REF] Yu | Small hypervascular hepatocellular carcinoma: limited value of portal and delayed phases on dynamic magnetic resonance imaging[END_REF] and grade of differentiation [START_REF] Iavarone | Diagnosis of hepatocellular carcinoma in cirrhosis by dynamic contrast imaging: The importance of tumor cell differentiation[END_REF], could have an impact on neo angiogenesis and therefore vascular enhancement. Imaging alone fails to diagnose HCC in 10 to 15% of cases, whatever their size [START_REF] Forner | Diagnosis of hepatic nodules 20 mm or smaller in cirrhosis: Prospective validation of the noninvasive diagnostic criteria for hepatocellular carcinoma[END_REF]. The current diagnostic and prognostic challenge concerns in particular so-called "early" HCC (< 2cm) accessible to curative treatment, and particularly concerned by the absence of typical vascular characteristics [START_REF] Kim | Atypical Appearance of Hepatocellular Carcinoma and Its Mimickers: How to Solve Challenging Cases Using Gadoxetic Acid-Enhanced Liver Magnetic Resonance Imaging[END_REF].

Biopsy remains the gold standard diagnostic test for hepatocellular carcinoma [START_REF] Galle | EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma[END_REF] with a sensitivity of 86 to 96% and a specificity of 95 to 100% (23) (24) [START_REF] Huang | Ultrasound-guided cutting biopsy for the diagnosis of hepatocellular carcinoma -a study based on 420 patients[END_REF]. It has been progressively abandoned in favour of non-invasive criteria due to the lack of therapeutic implications and the theoretical risks of complications in cirrhotic patients. However, the radiological progress made in recent years has allowed a reduction in technical failures. The complication rate is low: severe haemorrhage 0.5% [START_REF] Rockey | Liver biopsy[END_REF], risk of tumour seeding between 0.5-2.7% (27) (28) without any change in overall survival [START_REF] Fuks | Preoperative tumour biopsy does not affect the oncologic course of patients with transplantable HCC[END_REF], risk of death estimated at 0.06% [START_REF] Giorgio | Complications After Interventional Sonography of Focal Liver Lesions[END_REF]. Added to this is the importance of therapeutic progress and the advent of immunotherapy. Access to tumour histology now seems to be essential for understanding subgroups of patients who respond or do not respond to therapy. The presence of certain tumour markers is a source of therapeutic resistance. For example, it has recently been shown that tumour expression of CK19 (cyto-keratin 19) is associated with a higher rate of recurrence after radiofrequency [START_REF] Tsuchiya | Expression of keratin 19 is related to high recurrence of hepatocellular carcinoma after radiofrequency ablation[END_REF], and associated with the EpCAM marker, among others, it would also favour resistance to chemoembolisation [START_REF] Rhee | Poor outcome of hepatocellular carcinoma with stemness marker under hypoxia: resistance to transarterial chemoembolization[END_REF]. In parallel, overexpression of CD133 and CD90 markers in HCC seems to be associated with a poorer response to sorafenib [START_REF] Kim | Stem Cell Markers Predict the Response to Sorafenib in Patients with Hepatocellular Carcinoma[END_REF]. Recent data also emphasise the importance of histology in terms of prognostic prospects (34) [START_REF] Rastogi | Changing role of histopathology in the diagnosis and management of hepatocellular carcinoma[END_REF]. The grade of differentiation, histological subtype [START_REF] El Jabbour | Update on hepatocellular carcinoma: Pathologists' review[END_REF], and microvascular invasion (37) thus appear to be determining prognostic factors. Current recommendations have evolved; the French Society of Digestive Oncology recommends that histological evidence should be the reference for the diagnosis of HCC [START_REF] El Jabbour | Update on hepatocellular carcinoma: Pathologists' review[END_REF]. The EASL now advises that biopsy should be performed, even when the standard radiological parameters are met, if a higher level of certainty is required [START_REF] Galle | EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma[END_REF].

Two recent meta-analyses in 2019 [START_REF] Van Der Pol | Accuracy of the Liver Imaging Reporting and Data System in Computed Tomography and Magnetic Resonance Image Analysis of Hepatocellular Carcinoma or Overall Malignancy-A Systematic Review[END_REF] and 2020 (40) evaluated the diagnostic performance of LIRADS v2014 and v2017 for the diagnosis of HCC. However, they grouped studies with very different populations, thus showing disparate results. No meta-analysis is currently available to assess the diagnostic performance of LIRADS v2018 and few studies have been published. There are no current practice studies comparing CT and MRI data (LIRADS v2018) with histological data from liver biopsies to our knowledge.

The objective of our study is therefore to investigate, in routine practice, the performance of imaging (LIRADS v2018 and AASLD 2011 criteria) for the diagnosis of hepatocellular carcinoma in a population of cirrhotic patients.

Material and Method

SOURCE OF DATA

This study is a retrospective, monocentric study based on data collected at Grenoble Alpes University Centre through different softwares (Cristalink, Easily, PACS) from January 2015 to March 2020. The study protocol is in accordance with the Helsinki Declaration of 1975 and approved by the local ethic committee.

PATIENTS

Patients were enrolled from the specialised liver tumour multidisciplinary meeting.

Only cirrhotic patients suspect of primary liver tumour were included. Multiphasic imaging, CT or MRI injection, pre-treatment, as well as a liver biopsy of the nodule by a radiologist had to be performed. The time interval between these two modalities should not exceed six months. In accordance with LIRADS v2018 criteria, patients suspect of benign or secondary liver tumours and those without risk factors for chronic liver disease (healthy liver) were excluded from the main analysis. No cases of cirrhosis secondary to congenital liver fibrosis or vascular disorders were included in this study. Individuals for whom imaging and/or histological data were not available were secondarily excluded. Results from patients with extrahepatic nodule biopsy or venous thrombus were not included in the analysis.

The initial number of patients included was n=220, which was progressively reduced to n=167 after application of the different exclusion criteria, namely: non-available imaging (n=5), patients without risk factor for chronic liver disease (n=17), patients with risk factors for chronic liver disease but without clinical, biological or radiological evidence of cirrhosis (n=31) (Figure 1). 

ANATOMOPATHOLOGY

Histological data were collected retrospectively from radiologic liver biopsies in "tumoral" and "non-tumoral" liver. The sample was read by a single pathologist with expertise in liver pathology. For patients with multifocal HCC, only one nodule was biopsied per patient. The location of the biopsied nodule was reported to the radiologist.

The collection of data on the so-called "tumoral" liver included, among other things, the definitive histology, the grade of differentiation (Edmondson-Steiner grading system), the architecture (trabecular, macrotrabecular, pseudoglandular), the tumour subtype (squirrelly, steatohepatic, massive macrotrabecular, fibrolamellar, clear cell), and the presence of 

IMAGING

Each imaging was reviewed blind to clinical and histological data by two radiologists specialized in abdominal imaging, named R1 (Reviewer 1) and R2 (Reviewer 2). Only abdominal CT scans with at least an arterial and a portal and/or late phase and MRI scans with extracellular contrast agents were reviewed. For each biopsied nodule the LIRADS v2018 algorithm was applied. The evaluation of the parameters of size, HVPA (hypervascularisation at the arterial phase), the number of major and minor criteria allowing the nodule to be classified in increasing probability of HCC risk (LR-1 = certainly benign to LR-5 = definite HCC). Venous vascular invasion was classified as LR-TIV (tumour in vein).

The LR-M category corresponded to nodules that were probably or certainly malignant, but not specific for HCC. All radiological descriptions and classification schemes for the major and ancillary criteria corresponding to LIRADS v2018 are available in Annex 3 and 4.

The oncological history could have led the patient to undergo different types of imaging, CT alone, MRI alone or CT and MRI. If more than one examination modality was available for the same nodule, all the scans were analysed. In patients for whom both CT and MRI were performed, only the highest LIRADS (LR1 to LR5) was used as the final LIRADS. If the LIRADS was not classified between LR1 and LR5 and therefore could not be prioritised, the definitive LIRADS corresponded to that of the MRI.

In parallel, the parameters of size, wash-in (contrast uptake at arterial time greater than the liver parenchyma) and wash-out (contrast attenuation at portal/late time relative to the liver parenchyma) were reported according to 2011 AASLD algorithm (annex 2). Thus, the LIRADS v2018 algorithm and the AASLD 2011 criteria were applied for each nodule on all available images.

STATISTICAL ANALYSIS

Qualitative variables will be described by their number and percentage, and quantitative variables by their mean and standard deviation, or median and interquartile range if their distribution does not follow a normal distribution. The normality of the quantitative variables shall be verified graphically. Percentage of HCC in each LIRADS category (LR1 to LR5, LR-M, LR-TIV) was calculated for each available imaging. Several combinations of categories (LR4 + LR5; LR 4+ LR 5 + LR-TIV) were created.

The diagnostic performance in discrimination is assessed by the sensitivity and specificity of these different categories, compared to histology. The agreement between the LIRADS and Barcelona scores of the two radiologists is assessed by the kappa agreement coefficient. Inter-radiologist agreement was interpreted using the Landis and Koch thresholds. Statistical analyses were performed using Jamovi v 1.8 software (The jamovi project (2021) https://www.jamovi.org ; R Core Team (2021). R: A Language and environment for statistical computing. (Version 4.0) https://cran.r-project.org).

Results

CHARACTERISTICS OF THE STUDY POPULATION

The clinical, biological, pathological and radiological characteristics of the 167 patients are summarised in Table 1. Thus, 93% were men, with a median age of 72 years, and preserved general condition (PS 0 or 1= 94%). The 3 main etiologies of cirrhosis were alcohol (62%), metabolic syndrome (39%) and hepatitis C (20%). 31% of patients had mixed cirrhosis of alcoholic and dysmetabolic origins. These were mainly compensated Child A cirrhosis (88%), mean MELD 9, without ascites (96%), without encephalopathy (97%).

Biologically, 46% of them had an alpha-fetoprotein level above the norm (> 9ng/mL) with 10% of them having a level > 200ng/mL. A total of 127 (76%) patients had been analysed by CT scan and 90 (54%) by MRI, 30% of whom had received both imaging modalities. The median size of the nodule analysed was 27mm. The numbers represented in the cohort for each LIRADS category according to R1 interpretation were: LR2 = 1 (0.6%), LR3 = 7 (4.2%), LR4 = 27 (16.2%), LR5 = 100 (60.0%), LR-TIV = 18 (10.8%), LR-M = 11 (6.7%) and LR-NC = 3 (1.8%). The median time between imaging and biopsy was 47 days.

Regarding the "healthy liver" biopsy data, 94% of the patients were F3 or F4. The presence of hepatic steatosis was found in 61% of them with a mean proportion of 25%. In "tumorous" liver, the tumour fragment biopsied was greater than 10 mm in 50% of cases. In 114 cases (83%) the diagnosis was hepatocellular carcinoma. Of the 114 HCCs diagnosed, the majority were grade 2 and grade 3 according to the Edmonson classification, respectively 60% and 23%, and trabecular in architecture (79%).

Following the histological diagnosis of HCC, 39% of patients were treated with percutaneous thermo-ablation, 25% with targeted therapy, and 23% with chemoembolisation.

At the time of data entry (March 2020), 60% of patients had relapsed.

HISTOLOGY OF BIOPSIES

In total, for 18% of cases (n=30), out of the 167 biopsies taken, the biopsy was negative (without carcinomatous proliferation found). Among the biopsies said to be negative (n=30), with no carcinomatous proliferation found on the sample, 2 nodules (6.7%) were classified LR3, 8 (26.7%) LR4, 19 (63.3%) LR5, 1 (3.3%) LR-TIV. None were classified LR-M. After taking into account the opinion of the multidisciplinary meeting and the subsequent oncological history, the diagnosis of HCC was finally retained in 20 cases (66.6%). The diagnosis of HCC was thus retained if the patient presented one of the following criterias AFP > 9 ng/ml at the time of biopsy, history of HCC with definitive histology, recurrence or radiological progression during follow-up, death due to HCC. In 16.7% of cases (n=5), the diagnosis of HCC was not retained by the committee, these were 2 LR3 nodules and 3 LR4 nodules. Finally, for 16.7% (n=5), there was no clinical, biological or radiological evidence to support a conclusion. Thus it was considered that the biopsy was falsely negative in 20 cases out of 167, i.e. 12% of the sample. All these data allow us to establish a sensitivity and specificity of the biopsy respectively at 85.1% and 100%. The median size of nodules for which the biopsy was negative (n=30) was 20mm (IQR=16-27), while the median size of nodules for which the biopsy was positive was 30mm. There is a significant difference between the two samples (p < 0.01). The liver segments most represented in negative biopsies were segments IV (32%), VI and VII (21%) and VIII (21%) according to Couinaud's classification.

In the cohort of 137 cases with contributing tumour biopsy, the diagnosis of HCC was made in 114 cases (83.2%) and another diagnosis was made in 23 cases (16.8%). Among the non-HCC (n=23), 11 (47.8%) were benign lesions and 12 (52.2%) were malignant lesions. Among the benign lesions were 7 dysplastic nodules (63.6%), 1 regenerative macronodule, 1 adenoma, 1 angioma, and 1 aspecific fibroinflammatory lesion. Among the non-HCC malignant lesions were 9 cholangiocarcinomas (CCK) (75%), 1 hepatocholangiocarcinoma (8.3%), 1 angiosarcoma (8.3%), and 1 colorectal cancer metastasis (8.3%). The definitive histological diagnosis according to the different LIRADS categories is summarised in Table 2 (below). 

RADIOPATHOLOGY CONCORDANCE

The diagnosis of HCC was confirmed histologically for n=0 for the LR2 category, n=2 (40%) for LR3, n=14 (73.7%) for LR4, n=75 (92.6%) for LR5, n=15 (88.2%) for LR-TIV, n=6 (54.5%) for LR-M and n=2 (66.7%) for LR-NC.

Thus, for the nodules classified as LR4 (n= 19), corresponding to the category "probable HCC", 14 were HCC and 5 were not. Of these 5 non-HCC lesions all were considered benign (3 dysplastic nodules, 1 adenoma, 1 regenerative macronodule). Among the nodules classified as LR5 (n = 81), corresponding to the category "definite HCC", 75 lesions were HCC and 6 were not. Among the non-HCC lesions, 3 lesions were considered benign (2 high-grade dysplastic nodules and 1 low-grade dysplastic nodule) and 3 were malignant (2 CCK, 1 colorectal cancer metastasis). Concerning the nodules classified LR-TIV (n=17), "tumour in vein", 15 nodules were HCCs while 2 were non-CHC malignant lesions corresponding to cholangiocarcinomas, none of the lesions were benign. Finally, among the lesions classified as LR-M (n=11) corresponding to the category "probably or certainly malignant, but not specific for HCC", 6 lesions were HCC and 5 were non-HCC malignant lesions (4 cholangiocarcinomas and 1 angiosarcoma). No benign lesions were found within the LR-M category.

Concerning the radiological interpretation of the cholangiocarcinomas present in our cohort (n=9), 4 were classified LR-M (44.4%), 2 LR5 (22.2%), 2 LR-TIV (22.2%), and 1 LR3 (11.1%). The single colorectal cancer metastasis was interpreted as LR5. 

DIAGNOSTIC PERFORMANCE OF LIRADS

Only data from reviewer (R1) was used for the main analysis. The sensitivity and specificity of LIRADS for the diagnosis of HCC varied according to the LIRADS categories.

The highest sensitivity (91.2%) was observed for the combined LR4+5+TIV category; the highest specificity was observed for the LR-TIV category (91.3%). The LR-5 category had the highest positive predictive value (92.5%).

The diagnostic performance (Se, Sp, PPV, NPV) of the LIRADS v2018 for the categories LR3, LR4, LR5, LR-TIV, LR-M and the combined categories LR4+5 and LR4+5+TIV are summarised in Table 3 (below). 

DIAGNOSTIC PERFORMANCE OF AASLD CRITERIA 2011 AND COMPARISON WITH LIRADS CLASSIFICATION v2018

In parallel of the LIRADS classification, the Barcelona criteria were evaluated. A nodule was radiologically considered to be a HCC if it had the following characteristics: size > 10 mm, presence of arterial hypervascularisation and a wash-out at portal and/or late time. 

VASCULAR PROFILE STUDY HCC AND CCK

Among the HCCs diagnosed histologically, 81 HCCs (71.1%) presented a typical wash-in and wash-out; 14 (12.3%) nodules presented a wash-in without wash-out; 6 nodules (5.3%) presented neither wash-in nor wash-out and 11 nodules (9.6%) presented a wash-out without wash-in. Thus, about 30% of HCCs did not show the typical known characteristics of vascular enlargement.

Of the histologically diagnosed cholangiocarcinomas, 2 CCKs (22.2%) showed both wash-in and wash-out, 3 CCKs (33.3%) showed wash-in without wash-out, 4 CCKs (44.4%)

showed neither wash-in nor wash-out and no CCKs showed wash-out without wash-in. The above results are summarised in Table andFigure 

STUDY OF LIRADS ACCORDING TO GRADE OF DIFFERENTIATION AND TUMOUR ARCHITECTURE

HCC differentiation grades, according to the Edmonson and Steiner classification (grades 1 to 4), were grouped in our study into 2 distinct categories. The group combining grades 1 and 2 HCC (g1+g2) included well-to very well-differentiated HCC, the group combining grades 3 and 4 HCC (g3+g4) included moderately to poorly differentiated HCC.

Thus, 48.4% (15/31) and 29.1% (23/79) of g3+g4 and g1+g2 HCCs respectively were not classified as LR5 (p=0.07). Similarly, 12.9% (4/31) and 7.6% (6/79) of g3+4 and g1+g2

HCCs respectively were not classified as LR4+5+TIV (p=0.414).

Regarding tumour architecture, HCCs were divided into 2 distinct groups: macrotrabecular on one side and trabecular or pseudoglandular on the other. Of the macrotrabecular HCCs 50% (5/10) were not classified as LR5 but all (10/10) were classified as LR4 or LR5 or LR-TIV (1 LR4 and 4 LR-TIV). Among the non-macrotrabecular HCCs, 31.5% (28/89) were not classified as LR5 (p=0.24) and 9% (8/89) were not classified as LR4 or LR5 or LR-TIV (p=0.323). 

Discussion

In this single-centre, retrospective study of 167 patients, when the imaging was classified as LR5, the risk of having histologically confirmed HCC was estimated at 92.5%, this probability was 88.8% for combined LR4 or LR5 or LR-TIV imaging. This important data differs from the LIRADS v2018 algorithm established so that 100% of lesions classified as MRI data were compared to histology (biopsy or surgery). The diagnostic performance for LR5 was respectively Se=55%, Sp=80%, PPV=96% and Se=61.8%, Sp=83.3%, PPV=92.3%. The better specificity of these studies compared to ours can be explained by, among other things, the exclusive analysis of MRI scans, whereas in our study the majority of the images analysed were CT scans. It is indeed known that the diagnostic performance of MRI is superior to that of CT (7) (43), particularly for small lesions. Concerning the LR4+5+TIV category, the results obtained in our study are comparable to those of Ronot M.

et al [START_REF] Ronot | Comparison of the accuracy of AASLD and LI-RADS criteria for the non-invasive diagnosis of HCC smaller than 3 cm[END_REF], who found a sensitivity of 85.8% and a specificity of 66% for all sizes.

In our population, among the lesions classified as LR5, 96.3% were malignant lesions including 92.5% of HCC. These data are similar to those of the meta-analysis by Van der Pol C.B. et al. [START_REF] Van Der Pol | Accuracy of the Liver Imaging Reporting and Data System in Computed Tomography and Magnetic Resonance Image Analysis of Hepatocellular Carcinoma or Overall Malignancy-A Systematic Review[END_REF] for which 97% of LR5 lesions were malignant lesions including 94% of HCC.

The data from the meta-analysis by Lee S. et al [START_REF] Lee | Retrospective comparison of EASL 2018 and LI-RADS 2018 for the noninvasive diagnosis of hepatocellular carcinoma using magnetic resonance imaging[END_REF] must be qualified. While they found a similar probability (92%) of HCC within the LR5 category, the data of Se=67% and Sp=92% seem different. This is justified, among other things, by the fact that it grouped studies with disparate source populations, thus leading to great variability in sensitivities (between 52 and 82%) and specificities (between 77 and 98%). The highest specificities were found in studies including a significant proportion of benign lesions (46) [START_REF] Renzulli | New hallmark of hepatocellular carcinoma, early hepatocellular carcinoma and high-grade dysplastic nodules on Gd-EOB-DTPA MRI in patients with cirrhosis: a new diagnostic algorithm[END_REF]. In comparison, in our population only 11 benign lesions were identified, that is only 8%. Furthermore, 40% of the biopsies in our cohort were performed before 2018, when biopsy was still reserved for so-called complex cases with imaging that was often atypical or difficult to interpret. This may have led to a selection bias in our source population and a pooled decrease in sensitivity and specificity afterwards. From 2018, biopsy has become more widely available. Moreover, our study being a real-life study, the technical execution of the imaging was very variable with the occasional absence of a late time or the presence of a too early arterial time. These technical imaging failures may have underestimated the typical vascular parameters of HCC and thus affected the diagnostic performance of the tests.

Of the 114 histologically diagnosed HCCs, 75 were classified as LR5 (65.8%), 15 as LR-TIV (13.2%), 14 as LR4 (12.3%), 2 as LR3 (1.8%), 6 as LR-M (5.3%) and 2 as LR-NC

(1.7%). According to the surveillance algorithm proposed by LIRADS and the AASLD (15) (11) (annex 5), LR3 requires further imaging within 3 to 6 months, LR4 requires biopsy or renewed imaging within 3 months, LR5 confirms HCC without the need for biopsy, LR-M discusses biopsy (common) or renewed imaging < 3 months, and LR-TIV requires a multidisciplinary opinion during which biopsy may be advised. Thus, if we consider that only the LR5 category allows a radiological diagnosis of certainty, 34% of HCCs will require another modality (repeated imaging or biopsy) to be diagnosed.

In current clinical practice, two different algorithms are used for the radiological diagnosis of HCC: the LIRADS ( 15) classification (v2018) and the 2011 AASLD criteria [START_REF] Bruix | Management of hepatocellular carcinoma: An update[END_REF].

The latter are known to be easier to use and less time-consuming than the LIRADS criteria by studying only 3 parameters: tumour size, presence or absence of wash-in and wash-out.

Their conclusion is dichotomous, by the presence or not of HCC. In our study, the difference in performance of the diagnostic tests comparing the LIRADS v2018 LR5 category and the AASLD 2011 category was not significant. The LR4+5+TIV category had a higher sensitivity than the AASLD criteria (91.2% vs. 73.9%), but a much lower specificity (40.9% vs. 72.7%).

Comparable results were demonstrated by Ronot M. et al [START_REF] Ronot | Comparison of the accuracy of AASLD and LI-RADS criteria for the non-invasive diagnosis of HCC smaller than 3 cm[END_REF] with the LIRADS v2014 criteria. Despite there was no significant difference, the LIRADS criteria provide more detailed information on the lesions analysed, the inter-observer reproducibility remains debatable.

In order to compare the diagnostic performance of a standardised classification (LIRADS v2018), the images were reviewed in a blinded way by two independent rewiewers R1 and R2, both experts in digestive pathology. The inter-observer kappa for the LR5 category was k=0.380. Thus, out of the 32 lesions classified as LR3 by R2, 15 were classified as LR5 by R1. Comparable results were obtained in the study by Davenport M.S.

et al [START_REF] Davenport | Repeatability of Diagnostic Features and Scoring Systems for Hepatocellular Carcinoma by Using MR Imaging[END_REF], with a k (all categories) = 0.35 [95%CI: 0.34, 0.37] or in that of Barth B.K. et al [START_REF] Barth | Reliability, Validity, and Reader Acceptance of LI-RADS-An In-depth Analysis[END_REF], with k (all categories) = 0.44 [95%CI: 0.37, 0.52]. In our study, 10% of CT and MRI scans were not interpreted by R2 due to a lack of accessibility to the data (distancially). This difference may have resulted in a classification bias and therefore a lower inter-observer kappa. The inter-observer kappa in our study is insufficient for a standardised classification because it leads to a lack of diagnostic and therapeutic orientation of patients.

Concerning the atypical HCCs, 6 were classified as LR-M (5%) and 31 (28%) did not show characteristic vascular enhancement. These data echo those found in the literature; certain poorly differentiated [START_REF] Fraum | Differentiation of Hepatocellular Carcinoma from Other Hepatic Malignancies in Patients at Risk: Diagnostic Performance of the Liver Imaging Reporting and Data System Version 2014[END_REF] or large (50) [START_REF] Blaschke | Multiphase Multi-Detector Row Computed Tomography Imaging Characteristics of Large (>5 cm) Focal Hepatocellular Carcinoma[END_REF], often necrotic, HCCs may thus present a target aspect favouring their classification as LR-M. The capacity for neoangiogenesis is insufficient for excessive tumour growth [START_REF] Asayama | Arterial Blood Supply of Hepatocellular Carcinoma and Histologic Grading: Radiologic-Pathologic Correlation[END_REF]. Other HCCs are hypovascular, in particular socalled "early" HCCs, < 2 cm in size, well differentiated, often hypovascularised due to insufficient neo-vascularisation and reduced portal blood supply (53) (54) [START_REF] Choi | CT and MR Imaging Diagnosis and Staging of Hepatocellular Carcinoma: Part I. Development, Growth, and Spread: Key Pathologic and Imaging Aspects[END_REF]. Thus, for these radiologically atypical HCCs, the differential diagnosis with cholangiocarcinoma, the 2nd most frequent primary liver tumour, is more complex.

The diagnostic performance of imaging for cholangiocarcinoma (CCK) in our cohort is poor. According to the LIRADS classification, CCK should be categorized as LR-M, a lesion that is certainly malignant but not specific for HCC. Out of the 9 CCKs in our study, less than half (4; 44.5%) were correctly labelled LR-M. The others were categorised as : LR5 (2;

22.2%), LR-TIV (2; 22.2%) and LR3 (1; 11.1%). If biopsy had not been performed routinely, at least 2 CCK classified as LR5 would have been "falsely" diagnosed as HCC. This same reasoning is superimposable for the 2 CCK classified as LR-TIV, since nodules belonging to this category are still very widely interpreted as HCC in current practice. Thus 40% of CCK would have not been diagnosed. CCK classified as LR3 would have had to be rechecked by imaging within 3 to 6 months, implying a loss of chance for the patient due to the evolutionary kinetics of this disease. This diagnostic difficulty of CCK compared to HCC is explained by a sometimes confusing vascular profile. In our cohort 2 CCK (22%) presented a vascular profile comparable to that of HCC, i.e. the successive presence of a "wash-in" and a "washout". The vascular profile of CCK has already been the subject of several studies both in CT [START_REF] Mendiratta-Lala | Small intrahepatic peripheral cholangiocarcinomas as mimics of hepatocellular carcinoma in multiphasic CT[END_REF] and in MRI [START_REF] Huang | Small Intrahepatic Cholangiocarcinoma and Hepatocellular Carcinoma in Cirrhotic Livers May Share Similar Enhancement Patterns at Multiphase Dynamic MR Imaging[END_REF]. Thus, if a diagnosis of certainty is required, the performance of a liver biopsy now seems to be an indispensable tool.

In our study, with a sensitivity of 85.1% and a specificity of 100%, liver biopsy remains the gold standard. However, 12% (n=20) of the 167 biopsies performed came back falsely negative. This rate is comparable to those found in the literature (57) [START_REF] Forner | Diagnosis of hepatic nodules 20 mm or smaller in cirrhosis: Prospective validation of the noninvasive diagnostic criteria for hepatocellular carcinoma[END_REF]. The corresponding nodules were located in segments known to be difficult to access, and the median size of the nodules involved in a failed biopsy was smaller than the overall cohort (20 vs 27 mm). In our cohort, 3 dysplastic nodules (ND) were interpreted as LR5 and thus raise the issue of sampling bias. The dysplastic nodule, both low and high grade, is still an insufficiently understood entity. The hypothesis of progressive loss of differentiation and a continuum between the regenerating nodule, the dysplastic nodule and the carcinoma in situ is put forward by several authors (58) ( 59), but hepatocarcinogenesis in its entirety could not be included. Thus, the progression of NDBG to HCC is estimated at 2.5% per year and 35% at 5 years, including a significant proportion of spontaneous regression; that of NDHG is estimated at 45% per year and 80% at 5 years [START_REF]Dysplastic nodules frequently develop into hepatocellular carcinoma in patients with chronic viral hepatitis and cirrhosis[END_REF]. Establishing a definite histological diagnosis between NDHG and well-differentiated HCC remains a challenge for the pathologist. However, this difference is of significant importance since the treatment recommendations differ for these two entities and require surveillance for dysplastic nodules.

The multiple and complex regulatory pathways of HCC are responsible for inter-and intranodular variety. Thus, several histological subtypes and tumour grades are possible within the same HCC, but it has been shown that the histological concordance between the biopsy and the surgical specimen was excellent for tumours < 4 cm (61) (62) particularly for the tumour grade (Se > 80%) and subtype analysis (63) (Se : between 50 and 77%); it remains more reserved for HCC > 7cm (64).

The complication rates for biopsy, which used to be in the foreground, no longer seem to be relevant, as medical progress and in particular radiological advances have enabled a clear reduction in these complications. They are thus estimated at 0.5% for serious haemorrhage and 0.5-2.7% for the risk of tumour seeding (27) (28). These complications do not appear to affect overall survival [START_REF] Fuks | Preoperative tumour biopsy does not affect the oncologic course of patients with transplantable HCC[END_REF]. The risk of death after biopsy is estimated at 0.06% [START_REF] Giorgio | Complications After Interventional Sonography of Focal Liver Lesions[END_REF]. In our study, the complication rate could not be reliably assessed as a large number of biopsies were performed in conjunction with liver radiofrequency.

The treatment algorithm for HCC according to BCLC ( 65 Thanks to advances in histopathology, HCC is no longer a single histological entity.

Thus, 4 main tumour architecture models have been defined: trabecular, solid, pseudoglandular, and macrotrabecular [START_REF] Rastogi | Changing role of histopathology in the diagnosis and management of hepatocellular carcinoma[END_REF]. The presence of a macrotrabecular tumour architecture is associated with a poor prognosis [START_REF] Ziol | Macrotrabecular-massive hepatocellular carcinoma: A distinctive histological subtype with clinical relevance[END_REF]. In our study 50% of the macrotrabecular HCCs were not classified as LR5 compared to 31.4% of the nonmacrotrabecular ones. The majority of non LR5 macrotrabecular HCCs were classified as LR-TIV (4/5). The difference between the two different architecture groups was not significant (p=0.24) but reflects a trend: macrotrabecular HCC with a known negative prognostic impact may be more difficult to diagnose radiologically earlier than other architecture types. At the same time, several histological subtypes have been identified [START_REF] Torbenson | Morphologic Subtypes of Hepatocellular Carcinoma[END_REF]: fibrolamellar (73) (74), lymphoepithelial, steatohepatic [START_REF] Salomao | Steatohepatitic Hepatocellular Carcinoma (SH-HCC): A Distinctive Histological Variant of HCC in Hepatitis C Virus-related Cirrhosis With Associated NAFLD/NASH[END_REF], hepatocholangiocarcinoma [START_REF] Torbenson | Morphologic Subtypes of Hepatocellular Carcinoma[END_REF], sarcomatoid, clear cell (80), each associated with a different prognosis. For example, clear cell HCCs are known to be smaller, better differentiated with lower rates of vascular invasion (76) (77) while sarcomatoid HCC is a poorly differentiated subtype [START_REF] Martins-Filho | Histological Grading of Hepatocellular Carcinoma-A Systematic Review of Literature[END_REF].

Hepatocholangiocarcinoma, a mixed entity, has a more favourable prognosis than cholangiocarcinoma (1-year survival: 82%, 5-year survival: 47%) but worse than HCC [START_REF] Kassahun | Management of combined hepatocellular and cholangiocarcinoma[END_REF].

Tumour grade and microvascular invasion are also two histological parameters with proven prognostic impacts [START_REF] El Jabbour | Update on hepatocellular carcinoma: Pathologists' review[END_REF]. In our study, 48% of grades 3 or 4 HCCs (moderately to poorly differentiated) were not classified as LR5 compared with 29% of grades 1 or 2 HCCs (very well to well differentiated). Thus, almost half of the medium to poorly differentiated HCCs will not be correctly diagnosed as LR5 by LIRADS. The difference between the two groups being at the limit of significance (p=0.07), this leads us to question the diagnostic performance of LIRADS in a sub-category (grades 3 or 4) with a known negative prognostic impact.

Thus, in our population of cirrhotic patients suspected of having primary liver tumours, the performance of LIRADS v2018 alone seems insufficient to establish a diagnosis of certainty. Liver biopsy is an imperfect gold standard, but it nevertheless provides a range of histological data with a definite prognostic and therapeutic impact. In this context, it would seem interesting to consider the creation of a diagnostic algorithm comprising a set of clinical, biological (AFP), radiological (LIRADS) and histological data allowing the establishment of a diagnosis of certainty and a prognostic score in order to envisage specialised and appropriate therapeutic management. 

  Aux « Grelous » : Eve et Thomas, Alix et François, Capucine et Alexandre, Charline et Banji, Cassandre et Florent , Raphaëlle et Thibaut, Amélie et Grégoire sans oublier bien sûr Gaston et Barnabé : Parce que s'en aller et recommencer étaient un sacré challenge, si 4 ans plus tard la région Rhône-Alpes m'apparaît comme une évidence, c'est incontestablement grâce à vous. Merci d'avoir fait de mon quotidien une véritable « coloc du bonheur ». Votre amitié m'est aujourd'hui devenue essentielle. À mes colocataires : À Monsieur et Madame Léa Desboriau, parce qu'arbitrer vos débats sans fin autour d'une pizza huileuse restera l'un de mes meilleurs souvenirs du confinement, merci pour votre éternelle hyperactivité.
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 1 Figure 1 : flow chart de l'étude

  microvascular or nervous invasion. The histological diagnosis was considered as final diagnosis. Data collected on the nontumoral liver tissue consisted mainly of activity and stage of liver fibrosis according to the METAVIR classification (F0: no fibrosis, F1: portal fibrosis without septa, F2: portal fibrosis and some septa, F3: septal fibrosis without cirrhosis, F4: cirrhosis) and quantification of steatosis if present.
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 2 Figure 2 : Definitive histological diagnosis according to LIRADS categories
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 5 FIGURE 5 : Vascular profile of HCC and CCK (%)

  LR5 are HCC (LR5 = definite HCC). Conversely, a patient with histologically confirmed HCC had a 91.2% chance of having imaging classified as LR4 or LR5 or LR-TIV. The sensitivity (Se) and specificity (Sp) values were thus estimated for LR5: Se 65.5% and Sp 73.9% and for LR4+5+TIV: Se 91.2% and Sp 40.9%. These values are comparable to the data obtained in the studies of Channual S. et al (41) (n=131) and Fraum T.J. et al (42) (n=178) for which

  ) (annex 6) is currently based on clinical, biological and radiological data (compensated or uncompensated cirrhosis, number and size of lesions, presence or absence of vascular invasion) without taking histological data into account. However, multiple studies suggest the prognostic impact of biopsy, which would allow a better choice of treatment. Despite this, the contribution of histology in the management of HCC remains little considered in clinical practice to date. In the advanced stage, the treatment of HCC is based on the combination of atezolimumab and bevacizumab (66) (monoclonal antibody targeting PD-L1 and monoclonal antibody targeting VEGF). Other molecules, notably anti-CTLA4 (ipilimumab, tremelimumab (67) (68)), anti-PD-1 (nivolumab, pembrolizumab) could be promising. Two molecules, nivolumab and pembrolizumab, have been approved for use in the United States as second-line treatments.However, as their therapeutic efficacy has not been confirmed in phase III studies, these molecules do not have marketing authorisation in Europe. In combination, anti-CTLA4 and anti-PD-1 (ipilimumab-Nivolumab (69)) or anti-PD-L1 (tremelimumab/durvalumab (70)) appear very promising.
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PERFORMANCE DE L'IMAGERIE DANS LE DIAGNOSTIC DU CARCINOME HÉPATOCELLULAIRE : UNE SÉRIE MONOCENTRIQUE, RÉTROSPECTIVE DE 167 PATIENTS »

  Contexte et objectif de l'étude : Les critères non invasifs d'imagerie ont aujourd'hui pris une place prépondérante dans le diagnostic du carcinome hépatocellulaire. Leur monopole reste à ce jour controversé au sein de la communauté scientifique. Le but de cette étude était d'étudier la performance diagnostique de deux algorithmes utilisés en pratique courante, le Liver Imaging Reporting and Data System (LIRADS version 2018) et les critères de American Association for the Study of Liver Diseases (AASLD) de 2011.

	Marion JACQUEMIN
	« Méthode :
	Tous les malades cirrhotiques suspects de tumeurs hépatiques primitives et ayant été biopsiés au
	CHU Grenoble Alpes, ont été inclus rétrospectivement entre janvier 2015 et mars 2020. Les imageries
	disponibles (scanner et/ou IRM) ont été relues en aveugle par deux radiologues indépendants
	(Grenoble, Paris). La performance diagnostique de l'imagerie des critères LIRADS v2018 et AASLD
	2011 était déterminée sur la base des calculs de sensibilité, spécificité, valeur prédictive positive et
	négative.
	Résultats :
	Au total 167 malades avaient eu une biopsie et une imagerie analysable. Il s'agissait d'hommes dans
	93% des cas, d'un âge médian de 72 ans, avec cirrhose de Child A dans 88% des cas et MELD
	moyen de 9. Le taux médian d'AFP était de 8 ng/ml. Pour 30 d'entre eux, la biopsie était considérée
	comme non contributive pour le diagnostic de leur tumeur (18%). Sur les 137 biopsies contributives, le
	diagnostic de CHC a été porté dans 114 cas (83,2%). Parmi les non-CHC (n=23), 11 (47,8%) d'entre
	eux étaient des lésions bénignes et 12 (52,2%) des lésions malignes. La valeur prédictive positive
	(VPP) et négative (VPN) des catégories LIRADS étaient de : 73,7%/15,3% (LR4), 92,5%/30,4% (LR5),
	88,2%/17,5% (LR-TIV), 54,5%/14,3% (LRM), 88,8%/29,7% (LR4+5) et 88,8%/47,4% (LR4+5+TIV). La
	VPP et VPN des critères AASLD de 2011 était de 93,2% et 35,6%. Le kappa inter-observateur pour la
	catégorie LR5 était de k=0,380. Dans notre cohorte, 9 cholangiocarcinomes ont été identifiés par la
	biopsie, seulement 4 étaient correctement classés selon LIRADS (LRM).
	Conclusion :
	Dans une population de patients cirrhotiques suspects de tumeurs hépatiques primitives ,la
	performance du LIRADS v2018 semble insuffisante pour établir un diagnostic de certitude. Le LIRADS
	v2018 n'

est pas plus performant que le score AASLD 2011 pour le diagnostic non invasif de CHC.

  

	Background and objectives :
	Non-invasive imaging criteria have nowadays taken a predominant place in the diagnosis of
	hepatocellular carcinoma. Their monopoly remains controversial within the scientific community. The
	aim of this study was to investigate the diagnostic performance of two algorithms used in common
	practice: the Liver Imaging Reporting and Data System (LIRADS version 2018) and the 2011
	American Association for the Study of Liver Diseases (AASLD) criteria.
	MOTS CLÉS : Carcinome hépatocellulaire, performance diagnostique, LIRADS V2018, AASLD 2011,
	biopsie
	FILIÈRE : médecine

TABLE 2 :

 2 Definitive histological diagnosis according to the different LIRADS categories

	LIRADS R1 HCC	Non-HCC NB 0	BL 1	ML 2	DN 3	CCK 4	HCC-CCK 5 TOTAL
	LR2	0	1	0	1	0	0	0	0	1
	LR3	2	3	2	1	2	1	1	1	7
	LR4	14	5	8	5	0	3	0	0	27
	LR5	75	6	19	3	3	3	2	0	100
	LR-TIV	15	2	1	0	2	0	2	0	18
	LR-M	6	5	0	0	5	0	4	0	11
	LR-NC	2	1	0	1	0	0	0	0	3
	TOTAL	114	23	30	11	12	7	9	1	167

0 NB : Negative biopsy 1 BL : Begnin lesion 2 ML : Malignant lesion non-HCC

TABLE 3 :

 3 Diagnostic performance of LIRADS classification for HCC [CI 95%]

		LR3	LR4	LR5	LR-TIV
	SE	1,8 [0,4-3,2]	12,3 [10,1-14,5]	65,5 [63-68]	13,2 [10,8-15,6]
	SP	87 [75,5-98,5]	78,3 [72,7-83,9]	73,9 [71,3-76,5]	91,3 [84,9-97,7]
	VPP	40 [32,2-47,8]	73,7 [68,3-79,1]	92,5 [89,8-95,5]	88,2 [81,9-94,5]
	VPN	15,2 [10,4-20]	15,3 [12,9-17,7]	30,4 [28,7-32,1]	17,5 [14,7-20,3]

TABLE 4 :

 4 Comparison

		of diagnostic performance between LIRADS (LR5 and LR4+5+TIV)
	and AASLD 2011 [CI 95%] :		
		LR5	L4+5+TIV	AASLD
	SE	65,5 [63-68]	91,2 [88,8-93,6]	73,9 [71,8-75,9]
	SP	73,9 [71,3-76,5]	40,9 [39,3-42,5]	72,7 [70,7-74,7]
	VPP	92,5 [89,8-95,5]	88,8 [86,4-91,2]	93,2 [90,9-95,5]
	VPN	30,4 [28,7-32,1]	47,4 [45,6-49,2]	35,6 [34,2-37]

TABLE 3 :

 3 Diagnostic performance of LIRADS classification for HCC [CI 95%]

		LR3	LR4	LR5	LR-TIV
	SE	1,8 [0,4-3,2]	12,3 [10,1-14,5]	65,5 [63-68]	13,2 [10,8-15,6]
	SP	87 [75,5-98,5]	78,3 [72,7-83,9]	73,9 [71,3-76,5]	91,3 [84,9-97,7]
	VPP	40 [32,2-47,8]	73,7 [68,3-79,1]	92,5 [89,8-95,5]	88,2 [81,9-94,5]
	VPN	15,2 [10,4-20]	15,3 [12,9-17,7]	30,4 [28,7-32,1]	17,5 [14,7-20,3]
		LR-M	LR 4+5	L4+5+TIV	
	SE	5,3 [3,5-7,1]	77 [74,6-79,4]	91,2 [88,8-93,6]	
	SP	78,3 [70,9-85,7]	50 [48-52]	40,9 [39,3-42,5]	
	VPP	54,5 [48,4-60,6]	88,8 [86,2 -91,4]	88,8 [86,4-91,2]	
	VPN	14,3 [11,2-17,4]	29,7 [28,2-31,2]	47,4 [45,6-49,2]	

TABLE 4 :

 4 Comparison of diagnostic performance between LIRADS (LR5 and LR4+5+TIV) and AASDL 2011 [CI 95%] :

		LR5	L4+5+TIV	AASLD
	SE	65,5 [63-68]	91,2 [88,8-93,6]	73,9 [71,8-75,9]
	SP	73,9 [71,3-76,5]	40,9 [39,3-42,5]	72,7 [70,7-74,7]
	VPP	92,5 [89,8-95,5]	88,8 [86,4-91,2]	93,2 [90,9-95,5]
	VPN	30,4 [28,7-32,1]	47,4 [45,6-49,2]	35,6 [34,2-37]

TABLE 5 :

 5 Vascular profile of HCC and CCK (%)

		HCC (%)	CCK (%)
	WI + WO +	81 (71,1)	2 (22,2)
	WI + WO -	14 (12,3)	3 (33,3)
	WI -WO +	11 (9,6)	0
	WI -WO -	6 (5,3)	4 (44,4)
	WI = wash-in		
	WO = wash-out		
	+ : presence		
	-: lack		

Remerciements

(+/-2,7)

AFP median (ng/ml) (IQR)

(4-37)

Patients with high AFP serum (%)*

(46)

Patients with AFP serum >200 ng/ml (%)

(13)

Biopsy

Biopsy performed before 2018 (%) 67 [START_REF] Lee | Diagnostic Performance of CT/MRI Liver Imaging Reporting and Data System v2017 for Hepatocellular Carcinoma: A Systematic Review and Meta-Analysis[END_REF] Nodule localisation righ liver/left liver (%) 95/51 (65/35) Hepatic fibrosis F1/F2 (%)

(6)

Hepatic fibrosis F3/F4 (%)

(94)

Hepatic steatosis (%)

(61)

Tumor sample size median (IQR) (mm) [START_REF] Choi | CT and MR Imaging Diagnosis and Staging of Hepatocellular Carcinoma: Part I. Development, Growth, and Spread: Key Pathologic and Imaging Aspects[END_REF] (1,75-22,5)

HCC differenciation grade

Grade 1 (%) 14 [START_REF] Trevisani | Serum αfetoprotein for diagnosis of hepatocellular carcinoma in patients with chronic liver disease: influence of HBsAg and anti-HCV status[END_REF] Grade 2 (%)

(60)

Grade 3 (%)

(23)

Grade 4 (%)

(4)

HCC architecture** Trabecular (%) 90 ( 79)

10 ( 9) 127 [START_REF] Libbrecht | Predictive value of liver cell dysplasia for development of hepatocellular carcinoma in patients with non-cirrhotic and cirrhotic chronic viral hepatitis[END_REF] 116 ( 59)

CT and MRI (%) 50 ( 23) 25 [START_REF] Trevisani | Serum αfetoprotein for diagnosis of hepatocellular carcinoma in patients with chronic liver disease: influence of HBsAg and anti-HCV status[END_REF] Treatment performed HCC

44 [START_REF] Blanc | Hepatocellular carcinoma: French Intergroup Clinical Practice Guidelines for diagnosis, treatment and follow-up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, SFRO, AFEF, SIAD, SFR/FRI)[END_REF][START_REF] Singal | Metaanalysis: surveillance with ultrasound for early-stage hepatocellular carcinoma in patients with cirrhosis[END_REF] Oral therapy (%)

29 [START_REF] Huang | Ultrasound-guided cutting biopsy for the diagnosis of hepatocellular carcinoma -a study based on 420 patients[END_REF][START_REF] Trinchet | Ultrasonographic surveillance of hepatocellular carcinoma in cirrhosis: A randomized trial comparing 3-and 6month periodicities[END_REF] Chemoembolization (%)

26 [START_REF] Galle | EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma[END_REF][START_REF] Kitao | Hepatocarcinogenesis: Multistep Changes of Drainage Vessels at CT during Arterial Portography and Hepatic Arteriography-Radiologic-Pathologic Correlation[END_REF] No treatment (%) 8 ( 7)

3 [START_REF] Ioannou | The prevalence of cirrhosis and hepatocellular carcinoma in patients with human immunodeficiency virus infection[END_REF][START_REF] Singal | Metaanalysis: surveillance with ultrasound for early-stage hepatocellular carcinoma in patients with cirrhosis[END_REF] Others (%)

(3,5)

Evolution until march 2020

Progress (%)

(19)

Relapse (%)

(60)

*above threshold ** both are possible