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Abstract/Synopsis: 
Ultrasound is the standard first-line imaging modality for HCC screening; 
however, in certain patient populations, sensitivity is limited and thus 
alternative strategies are needed in these select patients. This article will 
provide an overview of MRI and CT for the screening of HCC, with an 
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emphasis on abbreviated MRI (AMRI) protocols and recent advancements in 
CT technology (dual energy and photon-counting CT).

Key Points:
 Liver cancer is the 3rd leading cause of cancer related death globally. 
 When ultrasound is suboptimal in certain populations for screening for 

hepatocellular carcinoma, other modalities including MRI or CT should be 
considered.

 Abbreviated MRI protocols are efficacious and cost-effective alternatives and 
can be acquired in ~10–15 minutes. 

 Newer CT technologies (modern reconstruction algorithms and spectral CT 
including dual energy and photon counting CT) have the potential to 
dramatically lower the radiation exposure and improve lesion conspicuity.

 Screening modality and technique decisions should be tailored for each 
patient, local practice standards and preferences, and availability of 
resources. 



Introduction
Background on Hepatocellular Carcinoma Screening

Hepatocellular carcinoma (HCC) is the most common primary malignant 
liver tumor and the third leading cause of cancer-related mortality 
internationally1,2. HCC primarily arises in the setting of chronic liver disease. It is 
associated with hepatitis B in eastern countries and with chronic hepatitis C, 
alcohol, or metabolic dysfunction-associated fatty liver disease (MAFLD)/metabolic 
dysfunction-associated steatohepatitis (MASH) in Western countries3.

In some parts of the world the incidence-to-mortality ratio of liver cancer is 
close to 1, exemplifying the importance of early cancerous lesion detection1. The 
dismal prognosis of HCC is largely due to delayed diagnosis, with more than two-
thirds of patients diagnosed at a stage ineligible for curative treatment or therapy4. 
International radiology and hepatology societies recommend screening patients at 
highest risk for HCC with ultrasound (US) and serum alpha-fetoprotein (AFP) every 
6 months5-11 .

Regimented early detection of HCC has been referred to in the literature as 
both “screening” and “surveillance”. Some favor the term surveillance as it implies 
continuous monitoring, while others prefer the term screening because 
surveillance is often used in reference to the monitoring of known disease. For 
consistency and brevity, we will utilize the term screening in this paper. 

Current Recommended Screening Strategy
Abdominal US is the primary screening modality due to its wide-spread 

availability, affordability, and well tolerance, and acceptable diagnostic accuracy. 
The topic of US screening is covered in a separate chapter and thus will not be 
discussed in detail in this chapter. 

US screening is supported by many studies including a randomized clinical 
trial performed in China, which found a 37% reduction in mortality in those with 
chronic Hepatitis B who received a combination of US and AFP screening12.  Cohort 
studies have also shown benefits from HCC surveillance and improved clinical 
outcomes such as early diagnosis, curative treatment and lower mortality in 
patients with cirrhosis13.

However, the sensitivity of US in the screening setting is limited in certain 
patients—specifically those with morbid obesity, severe hepatic steatosis, and/or 
Child-Pugh C cirrhosis14. When liver visualization is impaired by these factors, the 
sensitivity for detecting early-stage HCC is reduced. In a contemporary study from 
North America evaluating the adequacy of US for HCC detection, 5.2% of exams 
were found to have severe limitations (US LI-RADS visualization score C). This same 
study found exams with severe limitations (visualization score C) had a sensitivity 



of 27%  compared to nearly 80% for visualization score A and B.15 Guidelines from 
LI-RADS US Surveillance suggest transitioning to other imaging modalities such as 
MRI or CT in patients with Visualization C screening US exams7. 

Magnetic Resonance Imaging (MRI)

Full Liver MRI for HCC Screening
Dynamic multiphase MRI provides the highest diagnostic accuracy for HCC, 

surpassing multiphase CT, standard US, and contrast-enhanced ultrasound 
(CEUS)16. Despite its superior performance, full multiphase MRI protocols are not 
currently considered a cost-effective or scalable strategy for routine population-
wide screening due to limited accessibility, longer acquisition and interpretation 
times, and higher overall cost compared to US. Nevertheless, when US is 
repeatedly inadequate or non-diagnostic, MRI may be preferred since a non-
diagnostic or false positive US could incur more overall cost and potential harm17. 

 
Recent advancements such as deep learning-based reconstruction, parallel 

imaging, and compressed sensing have helped reduce MRI scan times. While this 
paper does not explore the technical details of these methods, these tools can 
enhance imaging efficiency and help mitigate challenges like long scan times, 
patient discomfort, and claustrophobia—making MRI a more feasible option for 
HCC screening.

MRI Technical Recommendations for Full Multiphase Liver MRI 
The CT/MRI LI-RADS v2018 core document provides technical 

recommendations for MRI imaging of HCC18. These imaging parameters are 
applicable for the evaluation of known or suspected HCC. Parameters for a full liver 
MRI are described below (Figure 1):

 1.5T or 3T scanner
 Torso phased-array coil
 Required sequences: in-and-opposed phase, T2 weighted (fat suppression 

is optional), and multiphase T1 weighted pre and post contrast:
o Extracellular contrast agent and gadobenate dimeglumine: arterial 

phase (late arterial phase strongly preferred), portal venous phase, 
and delayed phase Optional 1–3-hour hepatobiliary phase if 
gadobenate dimeglumine is used

o Gadoxetate disodium contrast agent: arterial phase (late arterial 
phase strongly preferred), portal venous phase, transitional phase (2–
5 minutes after injection), and hepatobiliary phase 



o The injection rate for both gadobenate dimeglumine and gadoxetate 
disodium are the same at 1-2 mL/sec

 Additional suggested sequences: diffusion-weighted imaging, subtraction 
imaging (if not able to be easily generated on PACS), and multiplanar 
acquisition

Abbreviated MRI (AMRI)
To address economic and logistical barriers of full liver MRI, abbreviated MRI 

(AMRI) protocols with shorter scan times have been developed. A recent 
metanalysis showed  promising pooled sensitivity of 86% and specificity 95% with 
AMRI in the detection of HCC19, even for small or early-stage lesions20. AMRI 
protocols can be completed in ~10–15 minutes, which is considerably shorter than 
a standard liver MRI, and have comparable diagnostic accuracy to full multiphase 
examinations. Three AMRI techniques have been explored which vary in the 
included sequences and are designed to evaluate different features of HCC. 

These 3 strategies include: dynamic contrast-enhanced (DCE-AMRI), 
hepatobiliary phase (HBP-AMRI), and noncontrast (NC-AMRI) Table 2. A 
retrospective study by Violi et al compared these three AMRI types in a screening 
cohort and found that both DCE- and HBP-AMRI performed well, though no 
independent reference standard was used to validate results21. While all three 
AMRI protocols appear promising, especially in terms of higher sensitivity and 
inter-reader agreement compared to US, further prospective studies in true 
screening populations are needed to clarify their relative diagnostic performance, 
reproducibility, and clinical utility. 

Each AMRI protocol is tailored to the specific imaging feature of HCC being 
evaluated, prioritizing those with the highest diagnostic yield within the 
constraints of shortened scan time: 

 Pre-contrast and multiphase postcontrast T1 (multiphase only in DCE-
AMRI): Accesses arterial phase hyperenhancement, washout, and 
enhancing capsule

 Hepatobiliary phase T1 (only HBP-AMRI): Identifies lesions with reduced 
hepatobiliary uptake due to decreased OATP transporter expression in 
hepatocytes

 In-phase and opposed-phase T1: Identifies fat or iron content differing 
from the background liver. Can be acquired alongside pre-contrast T1 on 
some MRI systems

 T2-weighted imaging: Identifies mild to moderate hyperintensity. Marked 
hyperintensity (e.g., cysts and hemangiomas) or marked hypointensity 
suggests benignity



 DWI/ADC: Accesses diffusion restriction versus T2 shine-through

Dynamic Contrast-Enhanced Abbreviated MRI (DCE-AMRI)
DCE-AMRI captures pre-contrast, arterial, portal venous, and delayed phase 

images with an extracellular contrast agent before and following IV contrast 
administration, while eliminating T2 weighted, diffusion weighted, and in-and-
opposed phase sequences. The postcontrast images of DCE-AMRI allows for 
detection of hallmark features of HCC based on lesion vascularity, which are 
arterial phase hyperenhancement (APHE), washout, and capsular enhancement 
(Figure 2). Inclusion of the full dynamic contrast enhancement sequences also 
allows for full lesion categorization at the time of screening without need for 
follow-up diagnostic imaging. 

Retrospective studies which simulate DCE-AMRI utilizing extracted 
sequences from full liver MRI studies have found a similar diagnostic performance 
of DCE-AMRI compared to the full liver MRI protocol22,23. In a recent prospective 
dual-center study out of Korea with a majority of the patients having hepatitis B 
cirrhosis, compared to biannual US, annual DCE-AMRI had a higher diagnostic yield 
for HCC diagnosis with no difference in false referral rate24. In a recent case-control 
study, DCE-AMRI showed higher sensitivity and specificity compared to US in 
patients with cirrhosis with significantly higher sensitivity than US in patients with 
Child-Pugh B cirrhosis, but not Child-Pugh A or C cirrhosis25.

A weakness of DCE-AMRI is this technique has the potential for overcalling 
benign perfusion alterations and/or vascular shunts due to enhancement 
characteristics. The absence of additional sequences for down-grading of 
suspicious lesions may also result in a greater need for follow-up imaging. 
Additional limitations of this technique include susceptibility to motion and 
contrast timing issues. 

Hepatobiliary Phase Abbreviated MRI (HBP-AMRI)
HBP-AMRI focuses on the hepatobiliary phase appearance after gadoxetate 

disodium contrast administration, enabling detection of lesions with impaired 
hepatocyte function. HCC typically appears hypointense on T1 weighted 
hepatobiliary phase images due to absent or reduced OATP transporter activity, 
which impairs contrast uptake. As a result, suspicious lesions appear hypointense 
relative to the normal surrounding liver parenchyma on the delayed hepatobiliary 
phase sequence. This approach can be useful for identifying early, small (less than 
2 cm) HCC  not yet demonstrating classic enhancement detectable on DCE-AMRI26. 
HBP-AMRI has the most robust data of all the AMRI protocols as it has been 
clinically implemented at several academic centers over the last 10 years27. Benefits 



of this strategy include high diagnostic accuracy and favorable cost-effectiveness 
in high-risk populations21,27-30. Multiple studies have confirmed HBP-AMRI’s 
favorable cost-effectiveness compared to full MRI and US, with one analysis 
showing a $3000 per quality-adjusted life year gained advantage over US due to its 
improved diagnostic accuracy31. 

The patient undergoing HBP-AMRI screening receives a hand-injected 
intravenous contrast agent in the waiting room and undergoes imaging of all 
included sequences approximately 20 minutes after injection—including 
hepatobiliary phase T1, T2, with or without DWI (Figure 3). DWI is typically 
included to maximize diagnostic accuracy32,33 without substantially increasing 
acquisition time (approximately 2 minutes)34. 

A key advantage of HBP-AMRI is its extended imaging window, as 
hepatocyte contrast uptake persists beyond 20 minutes. This allows greater 
flexibility for acquiring diagnostic post-contrast images compared to the narrower 
timing window required for DCE-AMRI, and the ability to repeat sequences if 
needed. In 2024, gadoxetate disodium was reclassified by the American College of 
Radiology (ACR) as a Group II gadolinium-based contrast agent, indicating a lower 
risk for nephrogenic systemic fibrosis. This reclassification may slightly expand the 
pool of patients eligible for HBP-AMRI-based screening, particularly in patients 
previously excluded due to renal impairment. 

Limitations for HBP-AMRI include need for repeat diagnostic MRI after lesion 
identification in order to fully characterize an observation, reduced utility in 
patients with elevated bilirubin above 3 mg/dL, diminished background hepatic 
uptake in advanced cirrhosis, false positive findings due to non-functioning 
hepatocytes, and poor sensitivity for HCC in areas of confluent fibrosis. Moreover, 
HBP-AMRI is preferred in patients with normal bilirubin, this limits its applicability 
in patients with poor liver function. Lastly, HBP-AMRI has increased associated 
costs compared to DCE and NC-AMRI35. It is expected, however, that shorter scan 
time and improved radiologist efficiency in reading the exam may offset this 
difference. 

Noncontrast Abbreviated MRI (NC-AMRI)
NC-AMRI protocol is comprised of in-and-opposed phase T1-weighted 

images, T2-weighted images, and DWI images (Figure 4). Similar to HBP-AMRI, key 
sequences may be repeated if initial images are degraded by artifact as this 
technique does not rely on the dynamic post-contrast appearance of lesions. NC-
AMRI relies on the DWI sequence to find lesions that have restricted diffusion and 
includes the T2-weighted sequence to evaluate for lesions that are very bright like 
cysts and hemangiomas that may cause T2-shine through on the DWI sequence.



Many retrospective studies have evaluated NC-AMRI in HCC enriched 
populations, non-surveillance populations, with per-patient sensitivities for HCC 
ranging from 84% - 92%36-38. Additionally, two prospective studies prospective 
studies on NC-AMRI have evaluated the performance in a surveillance population. 
One prospective study in a surveillance population showed that annual NC-AMRI 
did not have a statistically significant higher sensitivity for HCC than bi-annual US 
39. The second study showed that NC-AMRI had a sensitivity of 62% in a surveillance 
population, but a high specificity ranging from 96-100%21. 

NC-AMRI provides the most limited ability to characterize liver lesions due to 
the inability to evaluate for major imaging findings of HCC as with DCE-AMRI or 
hypointense lesions in HBP-AMRI, but may be favored because of shorter scan 
times, no need for intravenous access or contrast administration, and it is the least 
costly among AMRI protocols. Furthermore, increased public awareness of 
gadolinium deposition has led to apprehension among some patients regarding 
need for repeated lifetime MRI contrast use. NC-AMRI imaging may be an 
alternative for patients when specific contrast agents supply is limited, in patients 
who have documented severe allergies, and in those who strongly oppose the use 
of gadolinium based MRI contrast40.

A limitation of NC-AMRI is its reliance on the DWI sequence which is often 
compromised by susceptibility artifact in the upper abdomen near the dome, 
along the liver margin, and especially the left lobe due to adjacent cardiac 
motion41,42. This limitation may increase false negatives if lesions are present in 
artifact-prone areas. In a recent meta-analysis, NC-AMRI technique was found to 
have lower but acceptable sensitivity for early-stage HCC compared to HBP-AMRI 
(79% vs 87%, respectively)43. This study did however show higher specificity of NC-
AMRI compared to HBP-AMRI, possibly due to lower false positive rates related to 
impaired hepatocyte function in some benign lesions and many NC-AMRI studies 
performed in HCC-enriched populations compared to most of the HBP-AMRI 
studies performed in surveillance or simulated surveillance populations with lower 
incidences of HCC. 

Computed Tomography (CT)
CT for Hepatocellular Carcinoma Screening

CT provides excellent spatial resolution for the detection of small lesions and 
is an acceptable alternative modality when MRI and US are suboptimal, 
contraindicated, or inaccessible. CT is especially useful for patients who cannot 
follow breathing instructions and those with ascites, which would limit MRI image 
quality due to the dielectric effect. Other patients who may benefit from CT 
screening are those with non-MRI compliant metal in their bodies, those who have 



contraindication for MRI contrast, and those with severe claustrophobia. CT has 
the additional advantage of being widely available and fast, relative to MRI, which 
has a slight diagnostic accuracy advantage over CT for HCC diagnosis44.

Multiphase CT offers higher sensitivity and positive predictive value (68-71%) 
compared to US for the detection of HCC (60-66%) but carries concerns regarding 
cost and potential adverse reactions related to IV contrast45,46. Additionally, the 
lifetime accumulation of ionizing radiation poses a theoretical risk of harm, 
especially if bi-annual screening is maintained. Thus, although CT has been shown 
to be superior to US for detection of liver cancer, its routine use is not currently 
recommended. 

CT Technical Recommendations
Liver-specific CT protocols may vary slightly between institutions but 

generally contain 3-4 phases. The CT/MRI LI-RADS v2018 core document provides 
technical recommendations for CT imaging of HCC18. These recommended 
parameters are applicable for the evaluation of known or suspected HCC and for 
screening of patients at risk for HCC:

 Multidetector CT with  8 detector rows≥
 Required phases: late arterial phase, portal venous phase, and delayed (3-5 

min) phase
 Additional suggested phases/reformations: precontrast (noncontrast) 

phase if patient has had locoregional treatment such as transarterial chemo-
or radio-embolization, multiplanar reformations (e.g. coronal and sagittal)

Emerging Technology: Dual Energy CT 
Advancements in dual energy CT and virtual noncontrast (VNC) imaging 

allow for reduced radiation exposure by the elimination of a true noncontrast 
acquisition while enabling improved assessment of tumor perfusion through low 
keV virtual monoenergetic and iodine images (Figure 5)47. When combined with 
modern iterative reconstruction algorithms, these technologies can further 
improve image quality while reducing radiation exposure48.

Dual energy CT may also improve characterization of detected lesions. Low 
keV virtual monoenergetic images, which increase the conspicuity of iodine, 
increase lesion conspicuity compared to the background parenchyma even with a 
30% reduction in radiation and contrast dose49. Furthermore, dual energy CT has 
demonstrated higher contrast conspicuity of HCC when compared to 
monoenergetic 65 keV CT as well as MRI, in both arterial (for the assessment of 
arterial phase hyperenhancement) and portal venous phase images (for the 
assessment of washout)50. Low keV virtual monoenergetic images available with 



dual energy and photon counting CTs can also allow for reduced intravenous 
contrast volume administration while maintaining diagnostic image quality.

Iodine density is a parameter obtainable from dual energy CT which reflects 
the iodine content within a voxel. Unlike traditional Hounsfield Units which 
incorporate the intrinsic tissue attenuation and vary with exam related parameters 
such as acquisition potential and patient body habitus, iodine density more directly 
reflects the presence of IV contrast. It has been shown to be a surrogate marker of 
perfusion in a variety of abdominal imaging applications, including HCC 51-53. The 
hallmark arterial phase hyperenhancement of HCC, can therefore be more clearly 
emphasized on dual energy iodine density images. 

 Despite the promise of dual energy CT technology, it is limited by its 
availability and the need for specialized expertise to optimize clinical 
implementation. Additionally, the advantages of dual energy CT may be 
superseded by photon counting detector CT, which will be described in the 
subsequent text. Nevertheless, in settings where dual energy CT is available, this 
technology may offer a theoretical advantage for HCC screening over conventional 
energy integrating detector CT.

Emerging Technology: Photon Counting CT 
Photon counting CT is a new CT technology which directly measures the 

energy of photons at the detector. By measuring the energy of individual X-ray 
photons rather than integrating the energy of all photons as with conventional CT, 
photon counting CT allows for higher spatial resolution, decreased image noise, 
lower radiation exposure, improved iodine contrast-to-noise ratio, and the ability 
to perform multi-energy imaging54. The significantly lower radiation doses may be 
critical for the screening population receiving periodic imaging. High-resolution 
imaging can be especially valuable for small lesion detection, the assessment of 
subtle changes over time, and assessment of vascular relationship of suspicious 
lesions for treatment planning and assessment of vascular invasion. There is 
currently one commercially available photon counting CT system (NAEOTOM 
Alpha, Siemens Healthineers, Forchheim, Germany), with others currently under 
development by other vendors55. 

Photon counting CT allows for reduced radiation exposure with similar to 
improved image quality due to electronic noise removal at the photon counting 
detector. For example, in an oncologic cohort photon counting CT had a 43% 
reduction in the CT dose index product and dose length product with the same 
image quality and noise as second generation dual-source dual energy CT56. In 
obese patients, which particularly benefit from the noise reduction of photon 
counting CT, a 25% reduction in CT dose index volume has been reported with 



similar to improved image quality compared with second generation dual-source 
dual energy CT57. As obese patients are particularly challenging for US HCC 
screening, this may be an area of opportunity for photon counting CT (Figure 6).

Due to the limited time this technology has been clinically available, there is 
a paucity of literature to date specific for the HCC screening population. While the 
benefits of photon counting CT for HCC imaging remain theoretical due to limited 
clinical data, early studies have shown promising results. For example, photon 
counting CT has been shown to have improved conspicuity and contrast-to-noise 
ratio of hypovascular liver metastases at portal venous phase photon counting CT 
compared with conventional energy integrating detector CT58. A recent study with 
an anthropomorphic phantom imaged at photon counting CT and conventional 
energy integrating detector CT showed greater sensitivity for detection of small 
liver lesions (subcentimeter), with a mean sensitivity gain of 4.3% and higher 
reader rated degree of diagnostic confidence59. This study also showed photon 
counting CT demonstrated higher sensitivity than conventional energy integrating 
CT when scanned under lower dose conditions in sub-centimeter lesions. Another 
study of patients with pancreatic adenocarcinoma and portal venous phase CT 
reported substantial inter-reader agreement of four fellowship-trained abdominal 
radiologists for metastasis identification at photon counting CT (interclass 
correlation coefficient (ICC) 0.78) versus moderate agreement at conventional 
energy integrating detector CT (ICC 0.56)60. As all of these studies report improved 
liver lesion conspicuity at 70 keV images (which have a similar appearance to that 
of a conventional 120 kVp energy integrating detector CT), the improved iodine 
contrast-to-noise ratio of photon counting CT is the likely explanation. These 
studies highlight the potential for future research and clinical applications in adults 
at risk for HCC. 

The improved contrast-to-noise ratio of photon counting CT allows for the 
ability to reduce intravenous contrast volume. Comparable image quality and 
detection rates were reported between low intravenous contrast dose portal 
venous phase photon counting CT 70 keV images and portal venous phase 
conventional energy integrating detector CT with typical weight-based dosing for 
the detection of metastatic liver lesions61. Another retrospective study in 49 
pediatric patients showed that photon counting CT provided superior subjective 
image quality—despite using 17% lower radiation doses and reduced IV contrast 
volumes (1 mL/kg vs. 2 mL/kg)62. While these studies did not focus on the HCC 
screening population, their findings suggest promising implications for future 
applications. As more photon counting CTs become available, future prospective 
studies may be performed to fully evaluate the clinical utility of photon counting 
CT for HCC screening. With the dose reduction of CT in modern and novel CT 



technologies, CT may become a more suitable screening modality in certain 
patients.

Patient Specific Approach to HCC Screening
Today, there is much greater access to advanced imaging technologies such 

as AMRI (abbreviated screening protocols) and spectral CT (dual energy and 
photon counting CT). The availability of these tools can allow for targeted, patient-
specific screening regimens for those who are not ideal US candidates. Given 
promising early data of these new screening strategies, HCC screening is likely to 
shift toward a more precision-based approach, with reduced reliance on US for 
many high-risk patients worldwide. 

At many institutions, HCC screening follows a tiered approach based on 
prior US imaging quality, resource availability, and patient factors (Figure 7). First-
line screening includes US combined with AFP. If the US is categorized as LI-RADS 
visualization score C, indicating poor liver visualization, repeat US within three 
months or alternative imaging should be considered7. This is important because 
the sensitivity of US in visualization C exams is low. A repeat US exam is suggested 
prior to switching to alternative imaging because patients have a greater than 50% 
chance of improving their US visualization score on a follow-up exam. However, if a 
patient has 2 or more visualization C exams, they are more likely to stay 
visualization C and subsequently would be better served by alternative screening 
methods. 

Alternative imaging selection depends on availability and clinical context. CT 
is used if MRI is unavailable or contraindicated. For MRI, abbreviated MRI protocols 
are tailored to the patient. Hepatobiliary phase AMRI is preferred if bilirubin is 
below 3 mg/dL and gadoxetate disodium is available. If gadoxetate disodium is 
unavailable or bilirubin is above threshold, dynamic contrast-enhanced MRI is 
recommended. Noncontrast AMRI is an alternative for patients who cannot receive 
or refuse MRI contrast.

Although NC-AMRI and HBP-AMRI techniques are more amenable to repeat 
imaging, patient selection remains important as image quality can still be 
compromised by motion artifact and breath-holding difficulties. Additionally, the 
use of gadolinium-based contrast agents introduces risks in patients with chronic 
kidney disease. MRI may be contraindicated in those with claustrophobia or non-
MRI-compatible implants. The need for IV contrast in most protocols, the technical 
complexities of the examination, and patient selection requirements present 
additional hurdles. Additionally, MRI costs and availability remaining barriers to full 
adoption. 



Lastly, and perhaps most importantly, a collaborative, patient-centered 
decision-making process should be employed when selecting an individual’s 
screening strategy. Radiologists play a key role in contributing their specialized 
expertise to the multidisciplinary team, identifying patients with suboptimal 
(Visualization C) ultrasound and recommending appropriate alternative screening 
strategies. In a recent study evaluating patient preferences, patients prioritized 
early detection of HCC over inconvenience and cost after they were provided 
detailed information regarding various strategies63. Surveyed patients preferred 
abbreviated MRI (29.0%), followed by full liver MRI (23.3%), novel blood-based 
biomarkers (20.9%), US (3.4%), and US with AFP for their HCC screening (8.8%)63. In 
a separate study, patients selected higher screening sensitivity and lower cost as 
the most important factors for which their screening preferences are based64. 
Exam experience related attributes such as the need for IV placement or contrast 
utilization were less important64. 

Conclusion
Ultrasound remains the standard first-line imaging modality for HCC 

screening; however, its limited sensitivity in select populations underscores the 
need for alternative strategies. Abbreviated MRI (AMRI) may be a more accurate 
and cost-effective alternative in certain high-risk patients. CT may be appropriate 
for patients in whom US is technically inadequate and MRI is unavailable or 
contraindicated. Advancements in CT dose-reduction techniques, including 
iterative reconstruction and spectral CT technology (ie dual energy and photon 
counting CT), may help mitigate radiation-related risks. Ultimately, the optimal HCC 
screening strategy should be tailored to each patient, balancing diagnostic 
performance, clinical applicability, resource availability, and individual preferences.

Tables
Table 1. Target at-risk patient population for hepatocellular carcinoma surveillance 
based on recommendations from the American Association for the Study of Liver 
Diseases.
Table 2. A comparison of the various MRI strategies, including full liver MRI 
protocol as well as the 3 AMRI protocols. 

Figures
Figure 1. Imaging protocol of full liver MRI with extracellular contrast agent.
Figure 2. Imaging protocol of dynamic contrast-enhanced abbreviated MRI (DCE-
AMRI).



Figure 3. Imaging protocol of hepatobiliary phase abbreviated MRI (HBP-AMRI).
Figure 4. Imaging protocol of noncontrast abbreviated MRI (NC-AMRI).
Figure 5. Example of photon counting CT and dual energy CT, with virtual 
noncontrast images of both CT techniques. 
Figure 6. Dose report of the same patient who received two separate triple phase 
CTs within one month of each other. The photon counting CT yielded total dose-
length product (DLP) of 962 mGy*cm, while the conventional energy integrating CT 
yielded a total DLP of 1,997 mGy*cm.
Figure 7. Precision-based approach for HCC screening strategy selection, based on 
our institution’s practice.
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