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Background: Liver incidentalomas are frequently encountered in gastroenterology practice
due to enhanced imaging technology capabilities. Benign focal liver lesions are commonly
detected in hospital patients undergoing ultrasound (US) examinations, with simple hepatic
cysts being the most frequent finding. This study aimed to assess the prevalence, manage-
ment, and outcomes of liver incidentalomas in gastroenterology practice and determine
alignment with current standards of care.
Methods: A retrospective study was conducted on 591 individuals aged 18 years or older
who visited the gastroenterology clinic at Alhabib Medical Group, Qassim, from January
2020 to June 2023. Participants were divided into an incidentaloma group (n=62) and 
control group (n=529). Electronic medical records were systematically reviewed for 
hepatic incidentalomas, lesion characteristics, and follow-up management. 
Results: Alkaline phosphatase (ALP) levels were significantly elevated in the incidentaloma
group (102.26 ± 89.45 U/L) compared to controls (77.13 ± 46.48 U/L, p=0.033). CT 
utilization was higher in the incidentaloma group (56.45% vs 22.12%, p<0.001). Fatty liver
disease prevalence was lower in the incidentaloma group (22.58% vs 50.09%, p<0.001).
Conclusion: Liver incidentalomas demonstrate distinct clinical and biochemical characteristics,
with ALP serving as a potential biomarker for further investigation.
Keywords: liver, incidentalomas, gastroenterology, imaging, alkaline phosphatase, fatty liver
disease

INTRODUCTION INTRODUCTION 

Incidentalomas, which are described as unexpected or unrelated radiographic
findings, have become more common because to the extensive use of abdominal
imaging. These results were not originally intended to be part of the research (1). 

Globally, the prevalence of liver incidentalomas varies depending on patient
population, imaging modality, and underlying disease burden (2). In regions 
with high rates of chronic liver disease and viral hepatitis, such as the Middle East,
the likelihood that an incidental lesion may represent significant pathology is
heightened (3). The Saudi Arabia, in particular, has witnessed evolving epidemio­
logical patterns of liver disease, shaped by the interplay of hepatitis B virus (HBV),
hepatitis C virus (HCV), metabolic dysfunction­associated steatotic liver disease
(MASLD, formerly NAFLD), and the rising burden of obesity and diabetes. Within
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this context, incidental hepatic findings carry profound
clinical implications: distinguishing benign lesions from
those requiring urgent intervention can influence 
survival, health resource utilization, and healthcare 
policy (4).

Imaging studies may discover incidentalomas at 
varying frequencies; the greatest rates are shown in chest
computed tomography (45%), computed tomography
(CT) (38%), and cardiac magnetic resonance imaging
(MRI) (34%) (5).

Incidentalomas most often occur in the following
areas: pituitary (1 in 10 cases), thyroid (up to 50% of
cases), lungs (8 to 51%), liver (15%), pancreas (2% of
cases), adrenal glands (3 to 4%) and kidneys (up to 33%
in older persons) (6). The recommended imaging 
modality for screening hepatocellular carcinoma (HCC) in
cirrhotic patients is Ntransabdominal ultrasound (TUS).
Technical limitations, lack of expertise among technolo­
gists, irregular liver texture, steatosis, and obesity all
work against TUS's ability to identify HCC (7). With TUS,
the sensitivity for early lesion detection of HCC is 63%.
For lesions less than 2 cm in diameter, MRI is more 
sensitive than TUS (84.8% vs. 27.3%) (8). The American
Association for the Study of Liver Diseases (AASLD) now
recommends TUS for HCC monitoring, even though MRI
offers superior sensitivity. The shortcomings of TUS have
led many liver transplant facilities to switch to MRI as
their screening tool of choice (9­11).

This study aimed to describe the prevalence and
spectrum of liver incidentalomas encountered in a real­
world cohort and to examine the diagnostic strategies
employed, including imaging modalities and laboratory
investigations.

PATIENTS AND METHODS PATIENTS AND METHODS 

A retrospective study design was conducted on 591
individuals aged 18 years or older who had visited the
gastroenterology clinic during the specified study 
period who had undergone imaging studies including
US, CT or MRI for reasons unrelated to liver conditions
and who subsequently demonstrated incidental 
findings of liver lesions at gastroenterology practice 
setting at Alhabib Medical Group at Qassim from
January 2020 to June 2023 after approval from Ethical
Committee (Approval No: HAP­01­R­082).

Participants were divided into an incidentaloma
group (n=62), and control group (n=529).

Exclusion Criteria

Patients were applied to eliminate patients with

known liver conditions at the time of imaging, as well
as those with a documented history of cancer, to
ensure the identification of truly incidental findings
rather than expected pathology.

Electronic medical records from the Cloud
Solutions system were utilized as the primary data
source for this investigation.

Patient records were systematically reviewed to
identify the presence of hepatic incidentalomas,
with detailed documentation of lesion size and
anatomical location. Follow­up management strate­
gies were recorded, including subsequent imaging
studies and surgical referrals when indicated.
Demographic variables were extracted including
patient age, sex, body mass index (BMI), and 
relevant comorbidities to ensure comprehensive
characterization of the study population.

Clinical presentation data were collected to 
document the symptoms that prompted the initial
imaging workup, specifically focusing on gastro­
intestinal complaints including nausea, vomiting,
abdominal pain, and changes in bowel habits.

Statistical Analysis 

Statistical analysis was done by SPSS v27 (IBM©,
Armonk, NY, USA). Shapiro­Wilks test and histograms
were used to evaluate the normality of the distribution
of data. Quantitative parametric data were presented
as mean and standard deviation (SD) and were 
analyzed by unpaired student t­test. Qualitative 
variables were presented as frequency and percentage
and analyzed using the Chi­square test or Fisher's exact
test when appropriate. A two­tailed p value ≤0.05 was
considered statistically significant.

RESULTSRESULTS

The prevalence of hepatic incidentalomas was
recorded in 62 (10.5 %) patients.

Age, sex, BMI, comorbidities and clinical symptoms
were insignificantly different between both groups
(table 1).

Hb, AST, ALT, total bilirubin, vitamin D, vitamin B12,
TG, cholesterol and LDL were insignificantly different
between both groups. ALP was significantly higher in
the incidentaloma group than control group (P
value=0.033) (table 2).

Performing of US and CT were significantly lower in
the incidentaloma group than control group (p value <
0.001). Liver lesions by US and CT were significantly
higher in the incidentaloma group than control group 
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(p value < 0.001). Liver size by US was (3.4 ± 7.69 x 1.7
± 1.52) cm while liver size by CT was (3.4 ± 3.35 x 2.9 ±
2.75) cm. MRI was significantly higher in the inciden­
taloma group than control group (p value < 0.001). Liver
lesion by MRI were insignificantly different between
both groups (table 3).

Number of lesions were single in 45 (72.58%)

patients and multiple in 17 patients (27.42%). Liver size
ranged from 5 to 63 mm with mean value was 16.4 ±
10.81) mm. Lesion location was in the right lobe in 40
patients (64.52%), left lobe in 23 patients (37.1%), 
and involving the whole liver in 5 patients (8.06%).
Segmental distribution was in segment 1 in 3 (5.26%)
patients, segment 2 in 11 (19.3%) patients, segment 3

Table 1 - Demographic data and comorbidities of the studied groups

Incidentaloma group (n=62) Control group (n=529) p

Age (years) 49.56 ± 12.67 52.06 ± 15.84 0.232

Sex
Male 28 (45.16%) 266 (50.28%) 0.445
Female 34 (54.84%) 263 (49.72%)

Body mass index (kg/m2) 28 ± 5.57 30.31 ± 17.79 0.310

Comorbidities
Diabetes mellitus 16 (25.81%) 191 (36.11%) 0.107
Hypertension 17 (27.42%) 187 (35.35%) 0.214
Chronic kidney disease 0 (0%) 16 (3.03%) 0.164

Clinical symptoms
Pain 62 (100%) 526 (99.43%) 0.552
Vomiting 8 (12.9%) 57 (10.78%) 0.612
Weight loss 5 (8.06%) 17 (3.21%) 0.056

Data presented as mean ± SD or frequency (%)

Table 2 - Laboratory investigation of the studied groups

Incidentaloma group (n=62) Control group (n=529) p

Hemoglobin (g/dL) 13.01 ± 1.96 13.91 ± 4.69 0.213

Aspartate aminotransferase (AST) (U/L) 20.77 ± 15.36 27.81 ± 38.85 0.263

Alanine aminotransferase (ALT) (U/L) 22 ± 18.98 32.34 ± 51.41 0.186

Alkaline phosphatase (ALP) (U/L) 102.26 ± 89.45 77.13 ± 46.48 0.033*

Total bilirubin (mg/dL) 22.82 ± 37.12 13.08 ± 21.14 0.060

Vit. D (ng/mL) 75.54 ± 53.32 66.52 ± 39.43 0.428

Vit. B12 (pg/mL) 293.6 ± 213.03 304.8 ± 198.05 0.865

Triglycerides (mmol/L) 1.04 ± 0.13 1.93 ± 3.33 0.379

Cholesterol (mmol/L) 4.48 ± 1.25 4.82 ± 1.25 0.313

Low-density lipoprotein (LDL) (mmol/L) 2.74 ± 1.18 3.16 ± 1.08 0.217

Data presented as mean ± SD. * Significant p value < 0.05.

Table 3 - Imaging findings of the studied groups

Incidentaloma group (n=62) Control group (n=529) p

US 37 (59.68%) 451 (85.26%) <0.001*

Liver lesion by US 30 (48.39%) 0 (0%) <0.001*

Liver size by US (cm) 3.4 ± 7.69 x 1.7 ± 1.52 - -

CT 35 (56.45%) 117 (22.12%) <0.001*

Liver lesion by CT 33 (53.23%) 0 (0%) <0.001*

Liver size by CT (cm) 3.4 ± 3.35 x 2.9 ± 2.75 - -

MRI 3 (4.84%) 2 (0.38%) <0.001*

Liver lesion by MRI 1 (1.61%) 0 (0%) 0.104

Data presented as mean ± SD or frequency (%). * Significant P value <0.05. US: Ultrasound, CT: Computed tomography, MRI:
Magnetic resonance imaging.



240 Surgery, Gastroenterology and Oncology, 30 (4), 2025

Abdulmajeed Albarrak

in 1 (1.75%) patient, segment 4 in 7 (12.28%) patients,
segment 5 in 14 (24.56%) patients, segment 6 in 11
(19.3%) patients, segment 7 in 8 (14.04%) patients, and
segment 8 in 13 (22.81%) patients. Lesion types were
hemangioma in 37 patients (59.68%), cyst in 14
(22.58%), focal nodular hyperplasia (FNH) in 4 (6.45%),
metastatic pancreatic cancer in 4 (6.45%), and fatty
sparing in 3 (4.84%) (table 4).

Fatty liver was significantly lower in the incidentaloma
group than control group (p value < 0.001). Follow up was
significantly higher in the incidentaloma group than 
control group (p < 0.05) (table 5).

DISCUSSIONDISCUSSION

The widespread implementation of advanced 
imaging technologies in contemporary clinical practice
has resulted in a substantial increase in the detection of
incidental liver lesions, fundamentally altering the land­
scape of hepatic pathology diagnosis and management.
(12,13).

The present study demonstrates a significant 
elevation in ALP levels among patients with liver 
incidentalomas (102.26 ± 89.45 U/L) compared to 
controls (77.13 ± 46.48 U/L, p=0.033), while other liver
enzymes including AST, ALT, and total bilirubin
remained comparable between groups. This finding
aligns with the broader understanding that liver 
incidentalomas may represent subclinical pathological
processes that manifest through subtle biochemical
alterations rather than overt clinical symptoms (14). The
selective elevation of ALP, in the absence of significant
changes in hepatocellular enzymes, suggests that 
incidental liver lesions may be associated with biliary
tract involvement or space­occupying effects that 
preferentially affect this enzyme system. This bio­
chemical pattern is particularly relevant given that 
ALP elevation can indicate various hepatic conditions
including mass lesions that may not immediately 
manifest through conventional liver function para­
meters (13).

The imaging utilization patterns revealed significant
differences between study groups, with US examina­
tion performed in 59.68% of incidentaloma patients

versus 85.26% of controls (p<0.001). This inverse 
relationship suggests that US may serve as an initial
screening tool that, when negative, reduces the 
likelihood of detecting incidental findings, consistent
with the observations by Sluijter et al. (15) who 
reported that 49.2% of abdominal US examinations
during on­call hours were negative. The exclusive
detection of liver lesions by US in the incidentaloma
group (48.39% versus 0% in controls) underscores the
diagnostic value of this modality in identifying hepatic
abnormalities, particularly when clinical suspicion is
low. The mean lesion dimensions detected by US (3.4 ±
7.69 cm in length and 1.7 ± 1.52 cm in width) fall 
within the range where diagnostic uncertainty often
necessitates further evaluation, as suggested by the
management thresholds proposed by Berland et al.
(16) for various hepatic lesions.

CT utilization showed a contrasting pattern, with

Table 4 - Radiological characteristics of incidental liver lesions 
in the incidentaloma group

N=62

Number of lesions
Single 45 (72.58%)
Multiple 17 (27.42%)

Liver size (mm)
Mean ± SD 16.4 ± 10.81
Range 5 – 63

Lesion location (lobe)
Right lobe 40 (64.52%)
Left lobe 23 (37.1%)
All liver 5 (8.06%)

Lesion location (Segment in lobe)
Segment 1 3 (5.26%)
Segment 2 11 (19.3%)
Segment 3 1 (1.75%)
Segment 4 7 (12.28%)
Segment 5 14 (24.56%)
Segment 6 11 (19.3%)
Segment 7 8 (14.04%)
Segment 8 13 (22.81%)

Lesion type
Cyst 14 (22.58%)
Hemangioma 37 (59.68%)
FNH 4 (6.45%)
Metastatic pancreatic cancer 4 (6.45%)
Fatty sparing 3 (4.84%)

Data presented as Mean ± SD  or frequency (%). 
FNH: Focal Nodular Hyperplasia

Table 5 - Fatty liver and follow up of the studied groups

Incidentaloma group (n=62) Control group (n=529) p

Fatty liver 14 (22.58%) 265 (50.09%) <0.001*

Follow up 1 (1.61%) 0 (0%) 0.003*

Data presented as frequency (%). * Significant p value <0.05. 
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higher usage in the incidentaloma group (56.45%) 
compared to controls (22.12%, p<0.001). This trend
likely reflects the need for advanced imaging characteri­
zation when initial studies suggest abnormalities or
when clinical presentation warrants cross­sectional
imaging. The CT­detected lesions measured 3.4 ± 3.35
cm in length and 2.9 ± 2.75 cm in width, dimensions
that correspond to the size thresholds where 
malignancy risk increases and surgical intervention may
be considered, as demonstrated by Liu et al. (17) who
found that tumor size greater than 4 cm was an 
independent predictive factor for malignant disease in
hepatic incidentalomas. The limited utilization of MRI in
both groups (4.84% in incidentaloma group versus 0.38%
in controls) reflects its specialized role in hepatic lesion
characterization, typically reserved for cases where CT
findings remain indeterminate or when specific tissue
characterization is required (18). 

Our findings demonstrate that hepatic incidentalomas
constitute a substantial proportion of imaging findings 
in gastroenterology practice, with hemangiomas repre­
senting the predominant benign lesion type at 59.68%,
followed by cysts at 22.58%. This distribution aligns
with established literature showing hemangiomas as
the most common benign hepatic lesion detected 
incidentally (17, 19). The observed mean lesion size of
16.4 mm corresponds with previous studies indicating
that most incidental hepatic lesions fall within 
the small­to­moderate size range requiring careful 
diagnostic consideration (16). The predominance of
right lobe involvement (64.52%) mirrors anatomical
expectations given the larger volume of hepatic
parenchyma in this location. Our malignancy rate of
6.45% falls within the range reported by Koea, (19) who
documented 10% malignancy rates for both hyper­
vascular and hypovascular incidental lesions. The 
detection of focal nodular hyperplasia in 6.45% of cases
supports previous observations by Liu et al. (17) 
regarding the spectrum of benign pathologies encoun­
tered in hepatic incidentalomas, emphasizing the criti­
cal importance of appropriate imaging characterization
and multidisciplinary management approaches.

A significant lower fatty liver disease prevalence in
the incidentaloma group (22.58%) compared to controls
(50.09%, p<0.001) represents a notable departure from
expected patterns and warrants careful interpretation.
The lower prevalence of fatty liver disease in the 
incidentaloma group may reflect the fact that these
lesions represent focal pathological processes rather
than diffuse metabolic liver disease, consistent with the
observations by Koea (19) who noted that hepatic 
incidentalomas constitute a distinct clinical entity with

specific diagnostic and management considerations.
This finding also aligns with the concept that 

incidental liver lesions may represent a different 
spectrum of hepatic pathology, potentially including
focal nodular hyperplasia, hemangiomas, or other
benign lesions that do not typically coexist with fatty
liver disease (20).

The minimal follow­up requirements observed in
the incidentaloma group (1.61% versus 0% in controls,
p=0.003) suggest that the majority of detected lesions
were likely characterized as benign or low­risk based on
initial imaging findings. This pattern is consistent with
the natural history of most hepatic incidentalomas,
which are predominantly benign and require only
observation or limited follow­up (21). The low follow­up
rate may reflect the effectiveness of current imaging
protocols in distinguishing between benign and 
potentially malignant lesions, reducing the need for
extensive surveillance in most cases.

However, this trend also highlights the importance
of appropriate risk stratification and the application 
of evidence­based management guidelines for hepatic
incidentalomas. The work by Berland et al. (16) 
emphasized the need for systematic approaches to 
incidental findings, with specific management 
algorithms based on lesion characteristics, patient risk
factors, and imaging features. The low follow­up rate
may reflect challenges in managing incidental findings,
requiring careful balance between necessary surveil­
lance and avoiding overtreatment, based on individual
patient context and lesion features.

Limitations 

The small incidentaloma cohort in this retrospective
single­center study limits its generalizability and 
introduces inherent selection bias. Reliance on 
electronic records risks documentation inaccuracies
and incomplete follow­up data. Variability in imaging
protocols and indications may affect lesion characteri­
zation. Exclusion of cancer history patients might 
overlook relevant associations. 

CONCLUSIONSCONCLUSIONS

The study identified significantly elevated ALP 
in incidentalomas, suggesting subclinical biliary 
involvement. Incidentaloma patients underwent fewer
US but more CT/MRI, with lesions averaging 3­4 cm.
Unexpectedly, fatty liver prevalence was lower in 
incidentalomas. Minimal follow­up implies most lesions
were initially deemed benign.
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