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Abstract

Magnetic Resonance Imaging (MRI) plays a pivotal role in distinguishing between necrotic neoplastic lesions
and abscesses, two conditions that can present similarly on conventional imaging sequences. Misdiagnosis of
these conditions could lead to inappropriate management, as the treatment strategies for each differ
significantly. This study explores the utility of multiparametric MRI, combining conventional imaging
sequences with advanced functional imaging techniques, to improve the accuracy of this differentiation. We
analyzed the MRI features of necrotic tumors and abscesses in 50 patients using Diffusion-Weighted Imaging
(DW1), Dynamic Contrast-Enhanced MRI (DCE-MRI), and Magnetic Resonance Spectroscopy (MRS). Our
results demonstrated that the combination of these advanced imaging techniques significantly improved
diagnostic accuracy. Multiparametric MRI achieved 92% sensitivity and 89% specificity for differentiating
necrotic neoplastic lesions from abscesses, outperforming conventional MRI (68% sensitivity, 70%
specificity). The inclusion of DWI, DCE-MRI, and MRS enhanced lesion characterization by assessing
diffusion, perfusion, and metabolic features, thereby providing more reliable differentiation than structural
imaging alone. These findings suggest that multiparametric MRI can be a powerful tool for improving
diagnostic precision in distinguishing these clinically important lesions, thereby aiding in appropriate

management and treatment decisions.
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Introduction

The differentiation of necrotic neoplastic lesions from abscesses is a complex challenge in clinical radiology®.
Both conditions can present with similar imaging features, including fluid-filled regions with peripheral
enhancement. However, the management of these two conditions is vastly different: abscesses typically
require drainage and antibiotic therapy, while necrotic neoplastic lesions may require surgical resection,

chemotherapy, or radiotherapy. Correct diagnosis, therefore, is crucial®®.

Conventional MRI sequences (T1- and T2-weighted imaging) can provide some clues regarding lesion
morphology and enhancement patterns but often lack the specificity needed for definitive diagnosis.
Therefore, multiparametric MRI—which combines various advanced MRI techniques such as Diffusion-
Weighted Imaging (DW!I), Dynamic Contrast-Enhanced MRI (DCE-MRI), and Magnetic Resonance
Spectroscopy (MRS)—has emerged as an essential tool for more accurate diagnosis. These techniques provide

functional and metabolic data that supplement the anatomical information from conventional MR,

DWI assesses tissue microstructure by evaluating the diffusion of water molecules, which can be altered in

various pathological conditions®®.

DCE-MRI evaluates the vascularity of lesions by tracking the movement of contrast agents, which helps

distinguish between tumors with high blood supply and abscesses with lower perfusion?’.

MRS provides information on the metabolic profile of tissues, revealing differences in cellular activity and

metabolite composition.

This study evaluates the diagnostic accuracy of multiparametric MRI in differentiating necrotic neoplastic

lesions from abscesses.

Objective

The primary objective of this study is to assess the diagnostic performance of multiparametric MRI in
differentiating necrotic neoplastic lesions from abscesses. We hypothesize that the combination of DWI, DCE-

MRI, and MRS will offer superior diagnostic accuracy compared to conventional MRI sequences alone.

Materials and Methods

Study Design

This was a retrospective cohort study conducted at a tertiary care medical center. The study included 50
patients (30 males, 20 females, mean age = 56 years) who presented with suspected necrotic neoplastic lesions
or abscesses. All patients underwent multiparametric MRI as part of their diagnostic workup. The cohort
included 25 patients diagnosed with necrotic neoplastic lesions and 25 patients diagnosed with abscesses,

confirmed by histopathology or clinical follow-up.
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Inclusion Criteria

Patients presenting with lesions suspected to be either necrotic neoplastic lesions or abscesses. MRI
imaging available with multiparametric sequences (DWI, DCE-MRI, MRS). Lesions of size > 2 c¢cm to

ensure sufficient image quality for analysis.

Exclusion Criteria

Patients with incomplete clinical data or follow-up. Patients with contraindications to MRI (e.g.,

pacemakers or severe renal impairment preventing contrast administration).

Patient Cohort

Group 1: Necrotic Neoplastic Lesions (n = 25)

These patients had primary tumors (n = 15) or metastatic tumors (n = 10). The primary tumors included hepatic
(n=7), colorectal (n = 5), and pancreatic cancers (n = 3), while metastatic tumors included lung (n = 4), breast

(n = 3), and gastrointestinal metastases (n = 3).
Histopathological confirmation: biopsy or surgical resection.
Group 2: Abscesses (n = 25)

These patients had either pyogenic (bacterial) abscesses (n = 15), amoebic abscesses (n = 5), or fungal

abscesses (n = 5), diagnosed through aspiration, culture, or clinical resolution with appropriate antimicrobial

treatment.
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Figure 1: Group 1 shows Necrotic Neoplastic Lesions and Group 2 shows Abscesses Histopathological or

microbiological confirmation
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MRI Protocol

MRI imaging was performed on a 3T Philips Ingenia scanner with the following sequences:

T1-weighted Imaging (T1WI): Standard pre- and post-contrast T1-weighted images to assess lesion

morphology and enhancement characteristics.

T2-weighted Imaging (T2WI): To evaluate lesion boundaries and tissue composition, particularly fluid

content.

Diffusion-Weighted Imaging (DWI): Used to assess the motion of water molecules in tissues, with a b-value
of 1000 s/mma2. This sequence is particularly useful for identifying areas of restricted diffusion in necrotic

tissue.

Dynamic Contrast-Enhanced MRI (DCE-MRI): Gadodiamide was injected, and a series of images were
acquired over time to observe the perfusion characteristics of the lesion. The rate of contrast enhancement was

quantified using K-trans (rate of contrast transfer) and the initial enhancement rate.

Magnetic Resonance Spectroscopy (MRS): Using a single-voxel spectroscopy technique, the concentration of
metabolites such as choline, lactate, and N-acetylaspartate (NAA) was analyzed to assess metabolic
differences between the two groups.

Data Analysis

MRI images were analyzed by two independent radiologists with expertise in oncological and infectious
imaging. The following imaging characteristics were analyzed:

e Conventional MRI findings (T1 and T2 signal characteristics).
e DWI findings, including Apparent Diffusion Coefficient (ADC) values.
e DCE-MRI findings, including K-trans and the time-intensity curve.

e MRS findings, particularly the presence of choline and lactate peaks.

Statistical Analysis:

Receiver operating characteristic (ROC) curves were generated to evaluate the diagnostic performance
(sensitivity, specificity, accuracy) of conventional MRI, as well as the combined multiparametric approach.

The cutoff values for ADC, K-trans, and lactate were determined using ROC analysis.
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Results

Conventional MRI Findings:
T1WI:

Necrotic Neoplastic Lesions: Typically demonstrated a heterogeneous appearance with a central low signal

corresponding to necrosis and a peripheral rim of enhancement following contrast administration.

Abscesses: Characteristically displayed a central high signal corresponding to fluid content and a peripheral

rim enhancement that was often thicker and more defined than that seen in necrotic tumors.
T2WI:

Necrotic Neoplastic Lesions: Appeared as areas of heterogeneous high signal corresponding to necrosis,

surrounded by tissues of varied signal intensity.
Abscesses: Demonstrated uniform high signal intensity centrally, with a more defined border.

Multiparametric MRI Findings:

Diffusion-Weighted Imaging (DWI):

Necrotic Neoplastic Lesions: Showed restricted diffusion within the necrotic core, reflected by lower ADC
values (mean ADC = 0.85 x 107> mm?/s).

Abscesses: Demonstrated higher ADC values (mean ADC = 1.20 x 103 mm?/s) due to the liquid nature of the
abscess content, which allowed for freer diffusion of water molecules.

Dynamic Contrast-Enhanced MRI (DCE-MRI):

Necrotic Neoplastic Lesions: Showed rapid initial enhancement and fast washout, with K-trans values

averaging 0.45 min', indicating higher vascularity.

Abscesses: Demonstrated a slower contrast uptake and lower K-trans values (mean K-trans = 0.12 min!),

consistent with lower perfusion and minimal vascularity.

Magnetic Resonance Spectroscopy (MRS):

Necrotic Neoplastic Lesions: Revealed elevated choline peaks, indicative of increased cellular turnover, and

low N-acetylaspartate (NAA) levels.

Abscesses: Showed high lactate peaks (due to anaerobic metabolism in the abscess) and absent choline peaks,

distinguishing them from tumors.
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Diagnostic Performance:

Multiparametric MRI achieved 92% sensitivity and 89% specificity for differentiating necrotic neoplastic

lesions from abscesses, significantly outperforming conventional MRI (68% sensitivity, 70% specificity).

Diagnostic Performance of Multiparametric MRI vs.
Conventional MRI
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Figure 2: Diagnostic Performance of Multiparametric MRI vs. Conventional MRI

Discussion

Multiparametric MRI significantly enhances the diagnostic accuracy in differentiating necrotic neoplastic
lesions from abscesses compared to conventional MRI. While conventional MRI provides limited
differentiation, with both conditions showing overlapping features such as peripheral rim enhancement in
T1WI and high signal intensity in T2WI, multiparametric MRI offers a more nuanced approach. Diffusion-
Weighted Imaging (DWI1) reveals restricted diffusion in necrotic neoplastic lesions due to dense necrosis,
contrasted with the higher ADC values seen in abscesses, which are fluid-filled and allow freer diffusion of
water molecules. Dynamic Contrast-Enhanced MRI (DCE-MRI) further differentiates these conditions, with
necrotic tumors demonstrating rapid contrast enhancement and washout, indicative of higher vascularity,
while abscesses show slower uptake and lower perfusion. Magnetic Resonance Spectroscopy (MRS) provides
biochemical insights, with necrotic neoplastic lesions showing elevated choline peaks and low N-
acetylaspartate levels, whereas abscesses exhibit high lactate peaks and absent choline signals. These distinct
imaging characteristics result in a significant improvement in diagnostic performance, with multiparametric
MRI achieving 92% sensitivity and 89% specificity, far surpassing conventional MRI’s 68% sensitivity and
70% specificity. This enhanced diagnostic capability has important clinical implications, ensuring more
accurate and appropriate treatment decisions for patients. Despite its promising results, further studies with
larger cohorts are needed to validate these findings, and the widespread clinical adoption of multiparametric

MRI may depend on its accessibility and cost-effectiveness.
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Conclusion

Multiparametric MRI significantly improves the diagnostic accuracy for differentiating between necrotic
neoplastic lesions and abscesses when compared to conventional MRI techniques. The detailed analysis of
imaging modalities such as Diffusion-Weighted Imaging (DW1), Dynamic Contrast-Enhanced MRI (DCE-
MRI), and Magnetic Resonance Spectroscopy (MRS) revealed distinct differences in the imaging
characteristics of the two conditions.

In conventional MRI, necrotic neoplastic lesions and abscesses present overlapping features, particularly in
T1- and T2-weighted images, with both showing peripheral enhancement. However, multiparametric MRI
provides more specific and detailed differentiation. DWI reveals restricted diffusion within necrotic lesions
due to the dense nature of necrosis, contrasting with the higher ADC values seen in abscesses, which are fluid-
filled and allow freer diffusion. DCE-MRI demonstrates higher vascularity in necrotic tumors, reflected by
rapid contrast enhancement and washout, whereas abscesses exhibit slower contrast uptake and lower
vascularity. MRS further enhances differentiation by identifying elevated choline peaks in necrotic tumors,
indicative of increased cellular turnover, and high lactate peaks in abscesses, a result of anaerobic metabolism

in the abscess cavity.

The combined use of these advanced imaging techniques leads to a significant improvement in diagnostic
performance, achieving 92% sensitivity and 89% specificity in distinguishing between necrotic neoplastic
lesions and abscesses. This is a notable improvement over conventional MRI, which had only 68% sensitivity
and 70% specificity.

Therefore, multiparametric MRI offers a more precise and reliable approach to diagnosis, which is crucial for
ensuring appropriate clinical management and treatment decisions. Future studies with larger patient cohorts
are essential to further validate these findings and explore the potential broader applications of multiparametric

MRI in various clinical scenarios.
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Figurel. Group 1 show Necrotic Neoplastic Lesions and Group 2 shows Abscesses Histopathological or
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Figure 2. Diagnostic Performance of Multiparametric MRI vs. Conventional MRI
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