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Abstract
Purpose: Abdominal ultrasound is a cost-effective method for screening for hepatocellular carcinoma
(HCC) in high-risk individuals. Currently, at many institutions the protocol for obtaining HCC screening
ultrasounds includes a traditional examination of the right upper quadrant, including the pancreas and
right kidney. There is no consensus on the role of imaging of extra-hepatic structures and there is limited
data describing the frequency and clinical signi�cance of incidental �ndings discovered during HCC
screening. The purpose of this retrospective study is to assess the prevalence and signi�cance of extra-
hepatic incidental �ndings during HCC screening ultrasounds.

Methods: A single-center retrospective review of all right upper quadrant HCC screening ultrasounds
identi�ed 432 HCC screening ultrasounds performed on 294 adults over a 2.5-year period. Findings in all
organs evaluated were recorded. Any incidental �nding was classi�ed as minor, moderate, or major
clinical signi�cance. LI-RADS category and visualization score were also documented.

Results: At least one extrahepatic �nding was documented in 56.5% of examinations. The most common
extra-hepatic �ndings occurred in the gallbladder (40.3%), most commonly gallstones (25.4%). Four
moderate clinically signi�cant incidental �ndings were recorded (0.9%). Only one of these incidental
�ndings required speci�c imaging follow up 0.2%). No major clinical signi�cance incidental �ndings were
identi�ed.  

Conclusions: Potentially clinically signi�cant incidental �ndings during HCC screenings are rare. Given
the low rates of signi�cant incidental �ndings identi�ed on HCC screening ultrasound, these data support
a more limited HCC screening ultrasound protocol.

Introduction
Abdominal ultrasound is a cost-effective, noninvasive method for screening for hepatocellular carcinoma
(HCC) in high-risk individuals with cirrhosis and/or chronic hepatitis B [1, 2].Current guidelines
recommend screening every 6 months in order to identify early-stage malignancy [3]. The Ultrasound
Liver Reporting & Data System (US LI-RADS), �rst published in 2017, is a standardized approach to
imaging, interpretation, and reporting of screening ultrasounds [4]. The US LI-RADS technical
recommendations include obtaining longitudinal and transverse images of the liver, with inclusion of the
gallbladder, pancreatic head, right kidney, bile ducts, aorta, and inferior vena cava when adjacent to the
liver [5]. Despite these recommendations, there is no consensus regarding imaging of these extra-hepatic
structures. Currently, at many institutions the protocol for obtaining HCC screening ultrasounds includes a
traditional examination of the right upper quadrant, including the pancreas and right kidney. When a
traditional right upper quadrant examination is performed for HCC screening, extra-hepatic abnormalities
may be identi�ed.

The American College of Radiology de�nes an incidental �nding as “an incidentally discovered mass or
lesion, detected by CT, MRI, or other imaging modality performed for an unrelated reason” [6]. Extensive
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literature and guidelines have been published regarding incidental �ndings on imaging [7]. Incidental
�ndings may identify clinically signi�cant �ndings which require further treatment and evaluation.
However, the identi�cation of incidental �nding may also lead to unnecessary imaging tests and
intervention, increased costs, and patient anxiety [8]. There is limited data describing the frequency and
clinical signi�cance of incidental �ndings discovered on ultrasound. In particular, no studies to date have
published data on incidental sonographic �ndings in patients with cirrhosis and/or hepatitis B
undergoing screening for HCC.

The purpose of this retrospective study is to assess the prevalence and signi�cance of extra-hepatic
incidental �ndings during HCC screening ultrasounds in order to further elucidate if imaging these
structures during screening examinations is necessary. This evaluation will ultimately guide the creation
of a tailored protocol for HCC screening ultrasounds, in order to gain the most relevant clinical
information during the examination.

Methods
A single-center retrospective review was performed. Institutional review board waiver was obtained. Chart
review identi�ed subjects with a medical history of cirrhosis and/or hepatitis B in the medical history or
problem list who have been evaluated by abdominal ultrasound from 11/1/2019-4/30/2021. ICD-10
codes included K70.3 “Alcoholic cirrhosis of liver”, K74 “Fibrosis and cirrhosis of liver”, K74.6 “Other and
unspeci�ed cirrhosis of liver,” and B18 “Chronic viral hepatitis” [9]. All examinations performed under the
order “Limited Abdominal Ultrasound” corresponding to Current Procedural Terminology (CPT) code
76705 were queried [10]. All examinations were reviewed and studies performed for HCC screening were
identi�ed. Studies performed for indications other than HCC screening were excluded. Examinations were
excluded in patient age less than 18 years. All ultrasound were performed using either a Logic E9 or Logiq
E10 ultrasound machine (General Electric Healthcare). There were 10 different reporting radiologists with
between 0.5 and 35 years of post-training clinical experience. Twenty different sonographers performed
the examinations.

The indication for the exam and availability of prior comparison imaging was documented. Normal and
abnormal �ndings in all organs evaluated were recorded based on original report. Any incidental �nding
was classi�ed by clinical importance as minor, moderate, or major using criteria outlined by Lumbreras et
al [7]. Major �ndings are those which require follow up or treatment, moderate may require eventual
follow up or treatment, and minor signi�cance �ndings are unlikely to be clinically signi�cant. Incidental
�ndings that were previously known and unchanged based on prior cross-sectional imaging were
considered minor signi�cance. Patients who had more than one screening ultrasound in our data set were
evaluated, with each ultrasound examination treated as an individual encounter and repeated incidental
�ndings counted as minor signi�cance.

LI-RADS category of negative (US-1), subthreshold (US-2), or positive (US-3) was documented, with follow
up of US-2 and US-3 categories recorded. Not all examinations documented a LI-RADS category in the
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report, so it was assigned retrospectively based on the �ndings described in the report if not initially
documented. LI-RADS visualization scores of minimal limitations (A), moderate limitations (B), or severe
limitations (C) were documented only when reported on the initial report. Incidental �ndings and any
follow up for these �ndings were recorded.

Results
Abdominal US exams were identi�ed in patients with a documented medical history of cirrhosis or
chronic hepatitis B by chart review. After the initial query, 631 “limited abdominal ultrasound” exams were
identi�ed in 463 unique subjects. Of these, 199 were exams which did not include imaging of the liver or
were studies for indications other than HCC screening, and were therefore excluded. After initial review,
432 HCC screening ultrasound exams were identi�ed in 294 unique subjects.

Study population was 60.8% male and 39.2% female (Table 1). Average age was 59.8 years (± 11.8).
Study population was 84.7% white, 8.5% Asian, 2.7% Black or African-American, and 4.1% other.
Indications for HCC screening included alcoholic cirrhosis in 37.7%, nonalcoholic steatohepatitis (NASH)
cirrhosis in 16.3%, hepatitis C cirrhosis in 20.4%, and hepatitis B (with or without cirrhosis) in 12.2%. The
indication was classi�ed as other in 15.3%, including autoimmune hepatitis, primary biliary cirrhosis, and
cryptogenic cirrhosis. Some subjects had two types of cirrhosis documented, therefore total percentage is
greater that 100%
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Table 1
Demographics of 294 individuals evaluated by ultrasound for HCC

screening.
Parameter Mean (SD) or n (%)

Number of subjects 294

Number of HCC screening exams 432

Age, 59.8 (± 11.8)

Female 115 (39.2%)

Ethnicity  

White 249 (84.7%)

Asian 25 (8.5%)

Black 8 (2.7%)

Other 12 (4.1%)

Indication for Screening  

Alcoholic cirrhosis 111 (37.7%)

Nonalcoholic steatohepatitis (NASH) cirrhosis 48 (16.3%)

Hepatitis C cirrhosis 60 (20.4%)

Hepatitis B (with or without cirrhosis) 36 (12.2%)

Other 45 (15.3%)

The majority of patients had prior right upper quadrant imaging (92.2%). Liver size was normal in 76.2%
and enlarged in 23.3%. Hepatic echotexture/echogenicity was normal in 9.7%, increased echogenicity in
34.6%, and coarsened/heterogeneous in 55.6%. Hepatic contour was normal in 35.0% and nodular in
65.0%. Hepatic cysts were identi�ed in 8.2%.

At least one extra-hepatic �nding was documented in 56.5% of all exams. Moderate signi�cance
incidental �ndings were identi�ed in 0.9% (Table 2). No major clinical signi�cance incidental �ndings
were identi�ed.



Page 6/12

Table 2
Prevalence of minor and moderate incidental �nding by organ. No �ndings of major signi�cance were

identi�ed.
Organ Prevalence of Minor Signi�cance

Incidental Findings, n (%)
Prevalence of Moderate Signi�cance
Incidental Findings, % (n)

Pancreas 13 (3.0%) 1 (0.2%)

Gallbladder 174 (40.3%) 0

Bile ducts 23 (5.3%) 1 (0.2%)

Right
Kidney

84 (19.4%) 2 (0.5%)

Aorta 5 (1.2%) 0

Inferior
Vena Cava

0 0

Any Organ 244 (56.5%) 4 (0.9%)

Minor signi�cance incidental �ndings in the pancreas were identi�ed in 3.0%, with �ndings including
stable dilated caliber of the main pancreatic duct and stable sub-centimeter cystic lesions. A focal
hypoechoic lesion in the pancreatic head was identi�ed, characterized as a moderate signi�cance
incidental �nding. This was further evaluated with contrast-enhanced MRI and CT, with the lesion
determined to be a side-branch intraductal papillary mucinous neoplasm.

The most common extra-hepatic �ndings occurred in the gallbladder, with 40.3% of exams documenting
a minor signi�cance incidental gallbladder �nding, most commonly gallstones (25.4%). The gallbladder
wall was thickened in 10.4%, all of which were attributed to hepatic dysfunction. Other gallbladder
�ndings included sludge in 4.4%, polyps in 6.9%, and adenomyomatosis in 3.1%. No moderate or major
signi�cance incidental �ndings were identi�ed in the gallbladder. The bile ducts were abnormal in 5.3%
due to extrahepatic dilatation, all of which was a chronic �nding and therefore a minor signi�cance
�nding except one instance. In that patient, increasing common bile duct caliber from 4 mm to 8 mm was
a moderate signi�cance incidental �nding, which was followed up on subsequent screening ultrasound
and resolved.

Minor signi�cance incidental �ndings in the right kidney occurred in 19.4%, with renal cysts being the
most common �nding, occurring in 15.3%. Renal atrophy/cortical thinning was identi�ed in 1.9%. All
other �ndings, including renal calculi and hydronephrosis were documented in < 1% of exams. No
complexity was identi�ed in any renal cyst. New mild hydronephrosis was a moderate signi�cance
�nding identi�ed in one patient who was lost to follow-up. An enlarging right perinephric hematoma was
identi�ed in a patient after renal biopsy and subsequent CT imaging, which was being managed
conservatively, therefore characterized as a moderate signi�cance incidental �nding given increase in
size.
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The aorta was documented abnormal in 1.1% due to minor signi�cance �ndings of atherosclerotic plaque
or known aneurysmal dilatation. No incidental �ndings were identi�ed in the IVC. Incidental note of a right
pleural effusion was identi�ed in 1.6%, characterized as a minor �nding given likely sequela of portal
hypertension. Known right adrenal lesion was identi�ed in one exam, previously characterized as a
benign adrenal adenoma on single-phase contrast enhanced CT, therefore categorized as a minor
signi�cance �nding.

Although not included in the reporting template, the presence or absence of ascites was mentioned in
22.2% of reports. Ascites in the RUQ was reported in 14.8% of cases. The presence or absence of varices
or recanalized paraumbilical vein was mentioned in 10.4% of reports. One or more of these �ndings was
reported in 8.3% of reports. Although not included in the RUQ protocol, the spleen was mentioned in 4.7%
of reports and reported to be enlarged in 2.3%.

LI-RADS category was US-1 in 91.4%, US-2 in 5.4%, and US-3 in 3.3% (Table 3). This was retrospectively
assigned based on described �ndings in 60.9% of cases. At the time of retrospective review of the 14
subjects assigned US-3, follow up US and/or MRI was performed in 100%. After follow up, 57.1% of these
lesions were characterized as LR-1 or LR-2 on MRI (de�nitely or probably benign) with recommendation to
resume US screening. Another 35.7% were characterized as LR-4 or LR-5 (possible or de�nite HCC), and
7.1% were characterized as LR-M (probably or de�nitely malignant but without speci�c features for HCC)
by MRI.
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Table 3
LI-RADS category and visualization scores of HCC

screening examinations. CT/MRI follow up for US-3
observations.

Parameter n (%)

LI-RADS Category  

US-1 391 (91.4%)

US-2 23 (5.4%)

US-3 14 (3.3%)

LI-RADS Visualization  

A 111 (65.7%)

B 52 (30.8%)

C 6 (3.6%)

LI-RADS US-3 CT/MRI Follow Up (n = 14)  

LIRADS-1 7 (50.0%)

LIRADS-2 1 (7.1%)

LIRADS-3 0

LIRADS-4 2 (14.3%)

LIRADS-5 3 (21.4%)

LIRADS-M 1 (7.1%)

LI-RADS visualization score was documented in 39.1% of cases. Of those documented, the visualization
score was A in 65.7%, B in 30.8%, and C in 3.6% (Table 3).

Discussion
At least one extra-hepatic �nding was documented in 56.5% of exams, the vast majority of which were
determined to be minor signi�cance incidental �ndings. The most common extra-hepatic �ndings occur
in the gallbladder, with 39.9% of exams document an incidental gallbladder �nding, most commonly
gallstones (24.4%). Gallstones are very common, with vast majority asymptomatic, although
approximately 10–15% will become symptomatic over a period of 10 to 15 years [11]. Although the
presence of gallstones may be clinically relevant in the future, no patients with acute gallbladder disease
were identi�ed in this study. Further, the majority of patients had prior right upper quadrant imaging
(92.2%), including prior ultrasound, so the presence of cholelithiasis was likely already known in the vast
majority of subjects. The gallbladder was thickened in 10.3%, all of which were attributed to hepatic
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dysfunction, although multiple radiology reports suggested clinical correlation for right upper quadrant
pain if there was suspicion of acute cholecystitis.

Following the gallbladder, the second most frequent incidental �ndings were identi�ed in the right kidney,
most commonly renal cysts, all of which were anechoic and demonstrated no complexity, therefore
requiring no follow up [12].

Potentially clinically signi�cant incidental �ndings during HCC screenings in our patient population are
rare, with only four moderate clinically signi�cant incidental �ndings identi�ed (0.9%). No major clinical
signi�cance �ndings were identi�ed. Only one incidental �nding identi�ed required speci�c additional
evaluation (0.2%).

There is limited available data describing the prevalence of incidental �ndings on ultrasound, however
our data are similar to rates of incidental �ndings described in the literature. Orme et al reviewed
incidental �ndings discovered during imaging research, with 9.2% ultrasounds identifying incidental
�ndings, compared to 39.8% on all modalities [13]. In their study, none of the incidental �ndings were
determined to be clinically signi�cant, compared to 2.5% of all modalities. Our reported rate of clinically
signi�cant incidental �ndings is similar to the study by Orme et al, which identi�ed no clinically
signi�cant �ndings. However, that study reviewed examinations performed for research purposes and
likely was conducted in a much healthier population compared to this study population.

Incidence of incidental �ndings has been studied in a different patient population undergoing screening
imaging studies, namely CT colonography for screening of colon cancer [14]. A retrospective review of
extra-colonic �ndings on CT colonography by Pooler et al identi�ed that 88.3% of screening exams are
normal or identify benign or unimportant incidental �ndings, such as simple renal cysts or cholelithiasis.
In that study, 2.2% of all patients had a clinically signi�cant incidental �nding which required treatment or
surveillance, suggesting that CT imaging may identify more clinically signi�cant incidental �ndings than
right upper quadrant US.

Given the low rates of signi�cant incidental �ndings identi�ed on HCC screening ultrasound, these data
support a more limited HCC screening ultrasound protocol. Therefore, we recommend the ultrasound
protocol be limited to the liver, gallbladder, and biliary tree, with partial inclusion of the pancreatic head,
right kidney, aorta, and inferior vena cava on liver images, but with no dedicated evaluation necessary.

Further, a targeted exam may increase sensitivity for nodule detection, as shown in a study by da Silva et
al [15]. This prospective study evaluated liver nodule detection in patients evaluated by a targeted liver
ultrasound compared to a complete upper abdominal ultrasound protocol. A signi�cantly higher
frequency of nodules was detected when a dedicated protocol was used, possibly due the more dedicated
time focusing on relevant liver �ndings [15].

Many institutions currently use protocols which do not speci�cally include the spleen, lower quadrants,
main portal vein spectral waveform, or color Doppler evaluation of the portal and hepatic veins, which are
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optional per the US LI-RADS guidelines [5]. Routine imaging of the hepatic vasculature, spleen, and
evaluation for ascites may provide added value for screening studies, including suggesting the presence
of portal hypertension [16].

In our study, LI-RADS category was US-1 in 91.4%, US-2 in 5.4%, and US-3 in 3.3%. Our rates of LI-RADS
categories are similar to the rates reported by Millet et al, which reported US-1 in 90.4%, US-2 in 4.6%, and
US-3 4.9% [17]. Evaluation of the outcomes of the US-3 exams in our study is limited by small sample
size. Compared to a study by Sevco et al, follow up of US-3 observations identi�ed no abnormality or
benign observation (LR-1 or LR-2) in 57.1% of our cases vs 73.9% in the Sevco study, 0% LR-3 vs. 5.5%,
35.7% LR- 4 or LR-5 vs. 18.8%, and 7.1% LR-M vs. 1.8% [18].

There are multiple limitations to this study. Sample size included a 2.5-year period of studies with a
relatively small sample size of 432 exams in 294 patients. Therefore, it is probable that very rare
signi�cant incidental �ndings may have not been included in the evaluated data set. Further, patients
were identi�ed by chart review which required a documented diagnosis of cirrhosis or chronic hepatitis B
in the medical chart, which may not be present in all patients undergoing HCC screening.

Another limitation was the retrospective nature of the study and reliance on the original clinical report for
identi�cation of incidental �ndings. There were 10 different reporting radiologists who had 0.5 to 35
years post-training clinical experience. This may have resulted in differences in rates of reporting
incidental �ndings when present. Finally, a high percentage of reports did not include visualization score
or document LI-RADS categories (60.8%), likely a re�ection of known slow adoption of standardized
reporting in radiology [19].
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Figures

Figure 1

Flow chart of the study to determine incidence of incidental �ndings on HCC screening ultrasound.


