The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 4, Issue 6, 2026

DIAGNOSTIC ACCURACY OF TRIPHASIC CT VERSUS ULTRASONOGRAPHY IN
DETECTING LIVER LESIONS IN DIABETIC PATIENTS: A PILOT CASE SERIES

'Ansa Farooq, “Nida Parveen, *Marwa Ishfaq, “Bushra, *Gulshah, *Zaryab Khan
Student, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus
“Student, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus
’Student, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus
*Student, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus
*Student, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus
SLecturer, Faculty of Allied Health Sciences, The Superior University Lahore, Sargodha Campus

DOI: https://doi.org/10.5281/zenodo.20773945

Keywords

Diabetes  mellitus, Liver
lesions, Hepatocellular
carcinoma, Triphasic CT,

Ultrasonography, Diagnostic
accuracy, NAFLD.

Article History

Received on 22 May 2026
Accepted on 19 June2026
Published on 20 June 2026

Copyright @Author
Corresponding Author: *
Ansa Farooq

ORCID: 0009-0009-6772-1957
“zaryabbakhar@gmail.com

Abstract

Background: Diabetes mellitus is increasingly associated with hepatic complications,
including NAFLD, cirrhosis, and hepatocellular carcinoma (HCC). Liver lesions in
diabetic patients may remain clinically silent, making imaging essential for early
detection. Although abdominal ultrasound (USG) is commonly used as the initial
imaging modality due to its availability and safety, its accuracy may decrease in patients
with fatty liver and chronic liver disease. Triphasic computed tomography (CT) provides
improved characterization  through multiphasic
enhancement but involves higher cost, radiation exposure, and contrastrelated risks.
Objective: This study aimed to compare the diagnostic performance of abdominal
ultrasound and triphasic CT for detection and characterization of liver lesions in diabetic
patients and to evaluate the ability of ultrasound to identify lesions detected by CT.
Methods: This prospective pilot diagnostic accuracy case series included 5 male patients
with type 2 diabetes mellitus and suspected liver lesions. All participants underwent
abdominal ultrasound and triphasic CT within two weeks. Ultrasound was considered
the index test, while triphasic CT was used as the reference standard because
histopathological confirmation was unavailable. Clinical parameters, including HbAc,

lesion  detection and contrast

liver function tests, and imaging findings, were recorded. Ultrasound sensitivity and
accuracy were calculated using CT findings as the reference. Results: The five patients
had a mean age of 57.8 years (range: 36-68 years) and a mean HbAIc level of 8.9%.
Triphasic CT detected and characterized all lesions, achieving 100% sensitivity.
Ultrasound detected lesions in four out of five patients, resulting in a sensitivity and
accuracy of 80%. The single falsenegative case occurred in a 654yearold patient with
poor glycemic control (HbAlc 11.2%) and chronic liver disease, where ultrasound missed
a large 9.3 cm HCC and reported only a small 13 mm echogenic lesion suggestive of
hemangioma. Ultrasound also showed limitations in lesion characterization, including
misclassification of malignant lesions as benign lesions. Conclusion: Triphasic CT
demonstrated superior diagnostic performance compared with abdominal ultrasound for
detecting and characterizing liver lesions in diabetic patients, particularly those with poor
glycemic control and chronic liver disease. Ultrasound remains useful as an accessible
screening tool; howewer, it may not be sufficient as the sole imaging modality in high-risk
diabetic patients. Larger multicenter studies with histopathological confirmation are
required to establish definitive imaging protocols.
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INTRODUCTION
Diabetes mellitus has become one of the major
global health challenges, with approximately 537
million adults affected worldwide in 2021, a
number projected to increase to 783 million by
2045 [1, 2]. Type 2 diabetes accounts for more
than 90% of all diabetes cases [2]. Low- and
middle-income countries, including Pakistan,
face a substantial burden, with nearly 33 million
adults currently living with diabetes [16].
Although  diabetic

nephropathy,

complications such as
neuropathy, retinopathy, and
cardiovascular disease are well recognized [28],
the association between diabetes and liver disease
attention.  Diabetes

is receiving increasing

significantly increases the risk of hepatic
abnormalities ranging from fatty liver disease to
cirrhosis and hepatocellular carcinoma (HCC) [1,
4, 6].

Diabetic patients have a two- to three-fold higher
risk of developing liver lesions compared with
non-diabetic individuals [18, 23]. These lesions
may be benign, including hemangiomas, focal
nodular hyperplasia, and abscesses, or malignant,
such as HCC and metastatic tumors. The
relationship between diabetes and liver lesions
involves multiple mechanisms, including chronic
hyperglycemia, insulin resistance, oxidative stress,
These
promote hepatic fat accumulation, leading to
non-alcoholic fatty liver disease (NAFLD), which
affects up to 70% of individuals with type 2
diabetes [4, 30, 33]. Progressive NAFLD may
develop into steatohepatitis

(NASH), fibrosis, cirrhosis, and eventually HCC,

even in the absence of viral hepatitis [5, 6, 13].

and systemic inflammation. factors

non-alcoholic

Hyperglycemia promotes the formation of
advanced glycation end products (AGEs), which
activate inflammatory and fibrotic pathways in
liver tissue [17]. Insulin resistance increases fatty
acid delivery to the liver, resulting in oxidative
stress, mitochondrial dysfunction, DNA damage,

and activation of pathways associated with

cellular proliferation and carcinogenesis (4, 17].

In addition, diabetesrelated alterations in
adipokines and gut microbiota further contribute
to chronic inflammation and hepatic fibrosis
[18]. These mechanisms create a pro-carcinogenic
risk of HCC
development in diabetic patients, including those

without established cirrhosis [6, 28, 35].

Liver lesions in diabetic patients are frequently

environment, increasing the

asymptomatic and may be detected incidentally

during  imaging  examinations.  Clinical
manifestations, when present, may include
abdominal  pain, weight loss, fatigue,
hepatomegaly,  or  jaundice. = Laboratory

abnormalities such as elevated ALT, AST, ALP,
and GGT may indicate liver injury, while AFP
elevation may support the diagnosis of HCC;
however, normal AFP levels do not exclude
malignancy because many small HCC lesions
show normal AFP wvalues [7, 19]. Therefore,
imaging plays a central role in the detection and
characterization of liver lesions [19, 33].
Abdominal ultrasonography (USG) is commonly
used as the initial imaging modality because it is
affordable, widely available, radiation-free, and
suitable for repeated examinations. Doppler
ultrasound  further assists in  evaluating
vascularity and differentiating certain lesion
characteristics [20, 29]. However, ultrasound has
important limitations, particularly in diabetic
patients. Its diagnostic accuracy depends on
operator expertise, patient body habitus, bowel
gas interference, and hepatic steatosis. Since fatty
liver is common in type 2 diabetes, ultrasound
sensitivity for detecting focal lesions may decrease
considerably, with reported detection rates
declining from approximately 85% to nearly 55%
in fatty liver conditions [20, 24]. Detection of
early HCC lesions may also remain below 50%
in cirrhotic livers [22].

Triphasic computed tomography (CT) provides
improved lesion detection and characterization

by evaluating enhancement patterns during
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arterial, portal venous, and delayed phases. HCC

typically
hyperenhancement followed by washout on later

demonstrates arterial phase
phases, while other lesions such as abscesses and
hemangiomas show characteristic enhancement
patterns that assist diagnosis (7, 8, 9, 10, 12, 15].
Triphasic CT has demonstrated high diagnostic
performance, with reported sensitivity of
approximately 94-97% for HCC detection [10,
21, 26]. A multicenter study also reported
superior lesion characterization with contrast-
enhanced CT compared with ultrasound [27].

Despite its diagnostic advantages, triphasic CT
has limitations, including radiation exposure,
contrast-related adverse reactions, and the risk of
particularly

contrastinduced  nephropathy,

among diabetic patients with renal impairment
3, 11, 14, 29].

emphasize assessment of renal function before

Current recommendations

contrast administration and careful selection of
imaging techniques in high-risk patients [3, 16].
Therefore, ultrasound remains an important
patients  with

alternative,  especially  in

contraindications to contrast-enhanced CT [13,
38].

The selection between ultrasound and triphasic
CT in diabetic patients with suspected liver
lesions remains challenging, particularly in
resource-limited settings. While ultrasound is
costeffective and accessible, missed malignant
lesions may delay diagnosis and treatment (7, 24].
A risk-based imaging approach may therefore be
beneficial, with CT considered for diabetic
patients with additional risk factors such as poor
glycemic control, chronic liver disease, elevated
AFP, obesity, or suspected malignancy [22, 24,
37, 39].
Pakistan a considerable burden of
disease. The

coexistence of diabetes, non-alcoholic fatty liver

carries
diabetes and chronic liver
disease, and viral hepatitis increases the risk of
HCC, while access to advanced imaging facilities

remains unequal between urban and rural areas.

The cost difference between ultrasound and CT

also  influences  clinical  decision-making,

highlighting the need for local evidence
regarding the most appropriate imaging approach
for diabetic patients with suspected liver lesions
(15, 16, 31].

The present study was designed as a prospective
pilot case series to compare the diagnostic
performance of abdominal ultrasound and
triphasic CT in detecting liver lesions among
diabetic patients. Because histopathological
confirmation was not available, triphasic CT
findings were considered the reference standard
[13]. The study aimed to determine the sensitivity
of ultrasound compared with CT, evaluate
differences in lesion characterization, and
identify factors associated with missed lesions,
including chronic liver disease, lesion size, and
glycemic control. These preliminary findings may
contribute to future larger studies and help
develop more appropriate imaging strategies for
diabetic patients in Pakistan [41, 43].
METHODOLOGY

This prospective pilot diagnostic accuracy case
series was conducted to compare the diagnostic
performance of triphasic computed tomography

(CT) and

detecting liver lesions among diabetic patients.

abdominal ultrasonography in
Abdominal ultrasound was considered the index
test, while triphasic CT was used as the reference
standard for lesion detection and
characterization.

The study was conducted at three healthcare
facilities in Punjab, Pakistan. Ultrasonography
performed at Naveed
and Mubarak Medical
triphasic CT
performed at

Bhalwal. The

duration was six months, from November 2025

examinations were

Bhalwal
Sargodha,

examinations were

Hospital,
Complex, whereas
Novocare
Community Hospital, study
to April 2026, including patient recruitment,

imaging procedures, data collection, and analysis.
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A total of five patients with type 2 diabetes
mellitus and clinically suspected liver lesions
were enrolled using consecutive purposive
sampling. As this was a pilot study, a formal
sample size calculation was not performed. The
purpose of this preliminary investigation was to
assess the feasibility of the study protocol,
evaluate the data collection process, and generate
initial estimates of diagnostic performance for
future research.

Patients were eligible if they were diagnosed with
type 2 diabetes mellitus, were aged 30 years or
older, had clinical or biochemical suspicion of
liver lesions, and underwent both abdominal
ultrasound and triphasic CT within two weeks.
Clinical suspicion included symptoms such as
right upper quadrant pain, unexplained weight
loss, hepatomegaly, or jaundice, while
biochemical suspicion included abnormal liver
enzymes or elevated alpha-fetoprotein levels.
Patients with an estimated glomerular filtration
rate below 30 mL/min/1.73m?, known allergy to
iodinated contrast media, pregnancy, previous
liver surgery except cholecystectomy, or inability
to provide informed consent were excluded.

For each participant, demographic
characteristics, diabetes history, clinical findings,
laboratory investigations, and imaging findings
were recorded. The collected variables included
age, sex, body mass index, duration of diabetes,
HbAlc level, medication history, liver function
tests, renal function tests, and alpha-fetoprotein
levels where available.

Abdominal

performed by experienced radiologists using high-

ultrasound  examinations were
resolution ultrasound systems. Patients were
instructed to fast for at least six hours before
examination. The liver was evaluated in
longitudinal and transverse planes, and any focal
lesions were assessed according to number, size,
location, echogenicity, lesion margins, Doppler
associated

vascularity,  and sonographic

characteristics.

Triphasic CT examinations were performed
using multidetector CT scanners. After initial
non-contrast imaging, 100 mL of non-ionic

iodinated contrast media was administered

intravenously. Arterial phase images were
acquired after 25-30 seconds, portal venous
phase images after 60-70 seconds, and delayed
phase images after approximately three minutes.
Lesion characteristics including size, location,
enhancement pattern, washout appearance, rim
enhancement, and vascular involvement were
documented. The final CT interpretation was
considered the reference standard for diagnosis
because histopathological confirmation was not
available.

Ethical

Institutional Review Board of The Superior

approval was obtained from the
University, Lahore, before initiation of the study.
The study was conducted in accordance with the
Declaration of Helsinki. Weritten informed
consent was obtained from all participants, and
patient confidentiality was maintained through
anonymized data collection.

Data were entered into Microsoft Excel and
analyzed using IBM SPSS Statistics version 26.
Continuous variables were presented as mean
and standard deviation, while categorical
variables were expressed as frequencies and
percentages. The sensitivity of abdominal
ultrasonography for detecting liver lesions was
calculated using triphasic CT as the reference
standard using the formula: sensitivity = true
positives / (true positives + false negatives).
Specificity was not calculated because all
included patients had confirmed lesions on CT.
Due to the limited sample size of this pilot study,
inferential statistical analysis was not performed.

RESULTS

1.1 Patient Characteristics

We enrolled five male diabetic patients aged 36
to 68 years, with a mean age of 57.8 years. Their
HbA 1c levels ranged from 7.6% to 11.2% (mean

8.9%). All patients had clinically suspected liver
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lesions and underwent both abdominal
ultrasound and triphasic CT within two weeks.
Table 1 summarizes the demographic, clinical,

and imaging findings for each patient.

https://medscireview.net | Farooq et al., 2026 | Page 598



The Research of Medical Science Review
ISSN: 3007-1208 & 3007-1216 Volume 4, Issue 6, 2026

Table 1: Summary of Ultrasound and CT Findings
Patient Age HbAlc Diabetes Medications Ultrasound FindingsCT Diagnosis USG
Detected

Lesion?

1. Liaqat60 9.2% Sitagliptin+tMetformin 3-4 Multifocal Yes
Ali BD + Gliclazide OD  hyperechoic masses HCC, portal
in left lobe,largest 56 vein
mm, portal thrombosis

vein dilated

2. lkram 36 7.8% SitagliptintMetformin  Two hypoechoic/ Hepatic Yes
Haider mixed lesions (2.5, abscesses
4.7 cm),
peripheral
vascularity
3. 65 11.2% Insulin 70/30 Single echogenic Multifocal No
Basheer (20+20 units) lesion 13 mm HCC (largest
(hemangioma);missed9.3 cm)
large HCC
4.  Hasnat68 7.6% Glucophage 500 Lesion 5.4 x  Recurrent Yes
Ahmad 4.5 cm (prior PEI), HCC
CLD (5.6x5.3 cm)
5MRiaz 60 7.9% Glimepiride 2 mg BD  Hyperechoic lesion Multifocal Yes
3.6 cm HCC (largest

(hemangioma) + 6x4 cm)
small

nodules; CLD

Distribution of CT Diagnoses (N=5)

Recurrent HCC

20%

60% 20%
Multifocal HCC Hepatic Abscesses

https://medscireview.net | Farooq et al., 2026 | Page 599



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216 Volume 4, Issue 6, 2026

Figure: Distribution of CT Diagnosis

1.2 Individual (Detailed
Narrative) Patient 1 (Liagat Ali, 60 years):

Patient Findings
Ultrasound identified three to four hyperechoic
masses in the left lobe of the liver, with the largest
measuring 56 mm. The portal vein was dilated.
Triphasic CT

multifocal hepatocellular carcinoma (HCC) with

confirmed the presence of
portal vein branch thrombosis, moderate ascites,
and splenomegaly. Both modalities agreed on the
diagnosis of malignancy, and ultrasound correctly
detected the lesions (true positive).

Patient 2 (Ikram Haider, 36 years):

Ultrasound showed two hypoechoic lesions with
mixed echogenicity in segments VII and VIII of
the right lobe, measuring 25x22 mm and 47x34
mm. Peripheral vascularity was noted on color
Doppler. Triphasic CT demonstrated complex
cystic lesions with peripheral rim enhancement
and internal septations, without arterial
hyperenhancement or washout - a pattern classic
for hepatic abscesses. Both modalities agreed on
the diagnosis, and ultrasound correctly identified

the lesions (true positive).

Patient 3 (Basheer, 65 years):

This patient had very poor glycemic control
(HbAlc 11.2%) and evident chronic liver disease
on imaging. Ultrasound reported only a single
small echogenic lesion measuring 13 mm in
segment [V, which was interpreted as a probable
hemangioma. However, triphasic CT revealed a
large 9.3 x 8 cm arterialized mass in segments IV,
V, and VIII with unequivocal washout on portal
venous and delayed phases, a second 2.6 x 2.1 cm

lesion in segment II, multiple satellite lesions, and
Table 2:

portal vein branch thrombosis - all features
diagnostic of multifocal HCC. Thus, ultrasound
completely missed the dominant HCC, resulting
in a false negative.

Patient 4 (Hasnat Ahmad, 68 years):

This patient had a known liver lesion previously
treated with percutaneous ethanol injection (PEI).
Ultrasound measured the lesion as 5.4 x 4.5 cm
with minimal increase in size and noted chronic
liver disease. Triphasic CT confirmed a 5.6 x 5.3
cm HCC in segment VII showing arterial
hyperenhancement and washout, consistent with
recurrent HCC. Ultrasound detected the lesion,
and both modalities agreed (true positive).
Patient 5 (Muhammad Riaz, 60 years):
Ultrasound showed a hyperechoic lesion of 3.6 cm
in segment VI, which was called a hemangioma,
along with multiple small nodules and signs of
chronic liver disease. Triphasic CT demonstrated
HCC, with the

measuring 6 x 4 cm in segments V/VI, and

multifocal largest lesion
enlarged portahepatic, para-aortic, and aortocaval
lymph nodes suggestive of metastases. Although
ultrasound mischaracterized the lesion as benign,
it did detect a focal abnormality; therefore, for
the purpose of lesion detection, this was counted
as a true positive.

1.3 Laboratory Findings

Liver function tests were available for all patients.
The results are shown in Table 2. Patients with
HCC (Patients 1, 3, 4, and 5) had elevated ALT,
AST, ALP, and GGT,

hepatocellular injury and cholestasis. Patient 2

consistent  with

(abscess) showed a milder cholestatic pattern (ALP
334 U/L, GGT 65.8 U/L) with only mild

transaminitis.

Liver Function Tests (where available)

Patient Bilirubin T Conj. Unconj. ALT AST ALP GGT
1 1.79 0.46 1.33 162 250 1032 284
2 1.09 0.46 0.63 81 45 334 65.8
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5 1.7 0.5 1.2 90 110 345 100

Baseline Transaminase Levels (AST vs ALT)
Notice AST > ALT Inversion in Patients 1and 5
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o
3
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2
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Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Figure ASTVSALT

Baseline Alkaline Phosphatase (ALP) Levels
Highlighting Severe Cholestasis / Infiltration in Patient 1

1U3Z

1000 A
800 A
600 -
400
400 - 334 332 345
- l l
o .

ALP Activity (U/L)

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Figure ALP Level
1.4 Diagnostic Accuracy available) [13], ultrasound correctly detected a
Using triphasic CT as the reference standard (the liver lesion in four out of five patients (true
gold standard because histopathology was not positives). The only false negative was Patient 3,
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in whom ultrasound missed a large HCC.
Therefore:

positives / (true positives + false negatives) = 4 /

Sensitivity of ultrasound = true

(4 + 1) = 80%. Accuracy of ultrasound = 4/5 =
80%. Sensitivity of triphasic CT = 5/5 = 100%.

Diagnostic Accuracy

120

100

20 A

Ultrasound

M Diagnostic Accuracy

CT Scan

Figure: Diagnostic Accuracy

Specificity could not be calculated because there

were no true negative cases - every patient had a

confirmed lesion on CT [20, 21].

1.5 Key Observations

Ultrasound missed a large 9.3 cm HCC in a
patient with poorly controlled diabetes (HbAlc
11.2%) and chronic liver disease, highlighting
the danger of relying on ultrasound alone in
high-risk diabetics [22, 23]. In the remaining four
patients, ultrasound did detect at least one focal
lesion, but characterization was often incorrect
(e.g., calling an HCC a hemangioma in Patients
1, 4, and 5) [20]. Triphasic CT correctly detected
and characterized every lesion, showing classic
arterial hyperenhancement and washout for
HCC, peripheral rim enhancement with internal
septations for abscess, and typical hemangioma
features where applicable [7, 21]. The single false
negative case significantly reduced ultrasound’s
sensitivity from a potential 100% to 80%. If
Patient 3 had been excluded, the sensitivity

would have been 100%, but that would not
reflect real-world diagnostic challenges.
Discussion

Summary of Key Findings

This prospective pilot study evaluated the
diagnostic accuracy of triphasic CT compared
with abdominal ultrasound for detecting liver
lesions in diabetic patients. Using triphasic CT as
the reference standard due to the absence of
histopathological ~ confirmation,  ultrasound
demonstrated a sensitivity of 80% (4/5 lesions
detected), whereas triphasic CT achieved 100%
sensitivity. The only false-negative ultrasound
result occurred in a 65-year-old male patient with
poor glycemic control (HbAlc 11.2%) and
established

ultrasound failed to identify a large 9.3 cm

chronic liver disease, where
hepatocellular carcinoma (HCC) and reported
only a small echogenic lesion interpreted as
hemangioma (20, 22]. Furthermore, although
ultrasound detected lesions in the remaining
patients, lesion characterization was frequently
misclassification ~ of

inaccurate,  including

malignant lesions as benign entities such as

https://medscireview.net

| Farooq et al., 2026 |

Page 602



The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 4, Issue 6, 2026

hemangioma (7, 21]. These findings highlight the
limitations of ultrasound alone in high-risk
diabetic patients and support the role of
multiphasic CT for accurate detection and
characterization of liver lesions.

Comparison with Previous Literature

The superior diagnostic performance of triphasic
CT observed in this study is consistent with
previous evidence. Ultrasound remains an
important firstline imaging modality because of
absence of

its accessibility, low cost, and

radiation exposure; however, its sensitivity
decreases significantly in patients with hepatic
steatosis and altered liver parenchyma. Kim et al.
(2019) demonstrated that ultrasound sensitivity
for detecting focal liver lesions decreased from
85% in normal liver tissue to approximately 55%
hepatic

in patients with moderate-to-severe

steatosis [20]. This finding is particularly relevant
in diabetic populations, where NAFLD
prevalence may reach up to 70% [30].

In the present study, the missed HCC occurred
in a patient with chronic liver disease, a

heterogeneous hepatic background, and poor

glycemic  control. Such conditions reduce
ultrasound lesion visibility because focal
abnormalities may become indistinguishable

from surrounding altered liver tissue. Similar
concerns have been reported by Singal et al.
(2024),

surveillance missed a substantial proportion of

who demonstrated that ultrasound
early HCC lesions in cirrhotic patients [22].
Although the lesion size in our study was larger
than those typically considered difficult for
detection, the failure of ultrasound emphasizes
the potential diagnostic challenge in patients
with advanced liver disease.

Triphasic CT overcomes many limitations of
lesion  vascular

ultrasound by evaluating

characteristics through multiphasic contrast

enhancement patterns. In our study, the HCC
phase

lesion demonstrated typical arterial

hyperenhancement with subsequent washout,

allowing confident diagnosis. This pattern is
strongly associated with HCC diagnosis in
patients with chronic liver disease, with reported
positive predictive values exceeding 90% (7, 21].
Previous evidence supports the high sensitivity of
triphasic CT, with Lee et al. (2021) reporting a
pooled sensitivity of approximately 96% for
detecting HCC lesions larger than 1 cm across
multiple studies [21]. Although our sample size
was limited, the observed 100% sensitivity of CT
was consistent with these findings.

The false-negative ultrasound case in our study
occurred in the presence of multiple risk factors,
including uncontrolled diabetes, chronic liver
disease, and obesity. These factors are clinically
important because diabetic patients frequently
have underlying NAFLD and progressive hepatic
changes that reduce ultrasound performance.
Patel et al. (2024) reported that diabetic patients
with NAFLD had a higher likelihood of false-
negative ultrasound examinations compared with
individuals [23]. Our

further support the need for careful risk

non-diabetic findings
assessment before relying solely on ultrasound in
diabetic patients with suspected liver pathology.

Lesion Characterization and Clinical Importance
Although ultrasound successfully identified some
lesions, its ability to characterize lesion type was
limited. In several patients, lesions diagnosed as
benign on ultrasound were later confirmed as
malignant on triphasic CT. This difference has
important  clinical  consequences  because
incorrect classification may delay diagnosis and
treatment of aggressive malignancies. Current
guidelines  emphasize  that  characteristic
enhancement patterns on multiphasic imaging,
including arterial phase hyperenhancement and
washout, can establish the diagnosis of HCC
without biopsy in appropriate high-risk patients
[24]. Ultrasound cannot provide these dynamic
vascular features, limiting its ability to reliably

distinguish benign from malignant lesions.
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Triphasic CT provided additional diagnostic

information by demonstrating lesion

enhancement behavior and vascular
characteristics, allowing better differentiation
between HCC, abscess, and benign lesions [21,
25]. In contrast, the hepatic abscess case in our
study was correctly identified by both modalities.
Ultrasound demonstrated hypoechoic lesions,
while CT showed typical rim enhancement and
internal characteristics consistent with abscess
formation [8, 15]. This suggests that ultrasound
may remain valuable in selected patients,
particularly when the liver background is
preserved and clinical risk is lower.

Conclusion

This prospective pilot study demonstrates that
triphasic CT has superior diagnostic performance
compared with abdominal ultrasound for
detecting and characterizing liver lesions in
diabetic patients. Using triphasic CT as the
reference standard, ultrasound showed 80%
sensitivity, whereas triphasic CT detected all
identified lesions. Ultrasound limitations were
more evident in high-risk patients with poor
glycemic control and chronic liver disease, where
significant malignant lesions may be missed or
incorrectly characterized.

Although

valuable due to its accessibility, safety, and low

abdominal  ultrasound  remains
cost, it should not be considered sufficient as the
sole imaging modality in diabetic patients with
increased risk of hepatic lesions. A risk-based
approach is recommended, with triphasic CT
preferred for high-risk diabetic patients and
ultrasound reserved for initial evaluation of low-
risk patients or followup of previously
characterized benign lesions.

Due to the small sample size and absence of
histopathological confirmation, these findings

should be

multicenter studies are required to validate these

considered preliminary. Larger

results and establish evidence-based imaging

protocols for diabetic patients with suspected

liver lesions, particularly in resource-limited
settings.

Recommendations and Future Directions

A risk-based imaging approach is recommended
for diabetic patients with suspected liver lesions.
Triphasic CT should be considered in high-risk
patients, including those with poor glycemic
control (HbAlc >9%), chronic liver disease,
obesity, elevated AFP, long diabetes duration,
abnormal liver function tests, or suspicious
clinical symptoms, when renal function permits
contrast administration [3, 7, 19, 20, 22, 23, 24,
28, 32].

For lowrisk diabetic patients with controlled
diabetes, normal liver function tests, and no
evidence of liver disease, abdominal ultrasound
may remain an appropriate initial screening
modality because of its availability, safety, and
low cost [20, 23]. However, any suspicious
ultrasound finding or persistent clinical concern
should be followed by triphasic CT for accurate
lesion ' characterization [24]. Ultrasound may be
used’' for follow-up of previously confirmed
benign lesions, while changes in lesion size or
appearance should prompt further evaluation
[13].

Improving access to CT imaging and developing
evidence-based imaging guidelines are important,
particularly in resourcelimited settings such as

Pakistan [31, 34]. Future studies should include

larger multicenter populations with
histopathological confirmation where possible to
establish reliable diagnostic accuracy estimates
[13]. Further research comparing triphasic CT
with CEUS and MR,

effectiveness studies and

along with cost

clinical prediction

models, may help develop optimized imaging

strategies for diabetic patients with liver lesions

(14, 23, 36, 39, 40, 42, 44].
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