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Abstract
BACKGROUND 
Primary breast diffuse large B-cell lymphoma (PB-DLBCL) is a rare subtype of 
non-Hodgkin lymphoma that accounts for < 3% of extranodal lymphomas and 1% 
of breast tumors. Its diagnosis and management are challenging because of its 
rarity, heterogeneity, and aggressive behavior. Conventional ultrasound (US) is 
the first-line imaging modality for breast lesions; however, it has limited 
specificity and accuracy for PB-DLBCL. Shear wave elastography (SWE) is a novel 
US technique that measures tissue stiffness and may reflect the histological 
characteristics and biological behavior of breast lesions.

AIM 
To compare the conventional US and SWE features of PB-DLBCL and evaluate 
their diagnostic performance and prognostic value.

METHODS 
We retrospectively reviewed the clinical data and US images of 32 patients with 
pathologically confirmed PB-DLBCL who underwent conventional US and SWE 
before treatment. We analyzed conventional US features (shape, margin, ori-
entation, echo, posterior acoustic features, calcification, and vascularity) and SWE 
features (mean elasticity value, standard deviation, minimum elasticity value, 
maximum elasticity value, and lesion-to-fat ratio) of the PB-DLBCL lesions. Using 
receiver operating characteristic curve analysis, we determined the optimal cutoff 
values and diagnostic performance of conventional US and SWE features. We also 
performed a survival analysis to assess the prognostic value of conventional US 
and SWE features.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i33.7994
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RESULTS 
The results showed that the PB-DLBCL lesions were mostly irregular in shape (84.4%), microlobulated or 
spiculated in margins (75%), parallel in orientation (65.6%), hypoechoic in echo (87.5%), and had posterior acoustic 
enhancement (65.6%). Calcification was rare (6.3%) and vascularity was variable (31.3% avascular, 37.5% 
hypovascular, and 31.3% hypervascular). The mean elasticity value of PB-DLBCL lesions was significantly higher 
than that of benign breast lesions (113.4 ± 46.9 kPa vs 27.8 ± 16.4 kPa, P < 0.001). The optimal cutoff value of the 
mean elasticity for distinguishing PB-DLBCL from benign breast lesions was 54.5 kPa, with a sensitivity of 93.8%, 
specificity of 92.9%, positive predictive value of 93.8%, negative predictive value of 92.9%, and accuracy of 93.3%. 
The mean elasticity value was also significantly correlated with Ki-67 expression level (r = 0.612, P < 0.001), which 
is a marker of tumor proliferation and aggressiveness. Survival analysis showed that patients with higher mean 
elasticity values (> 54.5 kPa) had worse overall survival (OS) and progression-free survival (PFS) than those with 
lower mean elasticity values (< 54.5 kPa) (P = 0.038 for OS and P = 0.027 for PFS).

CONCLUSION 
Conventional US and SWE provide useful information for diagnosing and forecasting PB-DLBCL. SWE excels in 
distinguishing PB-DLBCL from benign breast lesions, reflects tumor proliferation and aggressiveness, and 
improves disease management.

Key Words: Primary breast diffuse large B-cell lymphoma; Conventional ultrasound; Shear wave elastography; Diagnosis; 
Prognosis; Tumor behavior

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Conventional ultrasound (US) and shear wave elastography (SWE) are valuable tools for diagnosing and prognost-
icating primary breast diffuse large B-cell lymphoma (PB-DLBCL). PB-DLBCL exhibits specific features on US, and SWE 
demonstrates higher elasticity values compared to benign breast lesions. The mean elasticity value correlates with tumor 
proliferation marker Ki-67 expression and predicts worse overall and progression-free survival. Utilizing both US and SWE 
improves the accuracy of diagnosis and provides valuable prognostic information for managing PB-DLBCL.

Citation: Zhang XD, Zhang K. Comparative analysis of conventional ultrasound and shear wave elastography features in primary 
breast diffuse large B-cell lymphoma. World J Clin Cases 2023; 11(33): 7994-8002
URL: https://www.wjgnet.com/2307-8960/full/v11/i33/7994.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i33.7994

INTRODUCTION
Primary breast lymphoma (PBL) is a form of lymphoma that arises in the breast parenchyma or skin without evidence of 
extramammary involvement within six months of diagnosis[1]. PBL is a rare disease that accounts for less than 3% of 
extranodal lymphomas and 1% of breast tumors[2]. Among PBLs, diffuse large B-cell lymphoma (DLBCL) is the most 
common subtypes, representing approximately 50%-60% of cases[3]. Primary breast DLBCL (PB-DLBCL) is a hetero-
geneous and aggressive disease with a worse prognosis than nodal DLBCL[4]. The optimal treatment strategy for PB-
DLBCL remains controversial but usually consists of systemic chemotherapy with or without rituximab, followed by local 
radiotherapy[5].

The diagnosis and management of PB-DLBCL are challenging because of its rarity, heterogeneity, and aggressive 
behavior. Imaging modalities also play important roles in the detection, characterization, staging, and follow-up of PB-
DLBCL. Among them, conventional ultrasound (US) is the first-line imaging modality for breast lesions because it is 
widely available, inexpensive, noninvasive, and radiation-free[6]. However, conventional US has limited specificity and 
accuracy for PB-DLBCLs because it mainly relies on morphological features that may overlap with those of benign or 
malignant breast lesions[7]. Moreover, conventional US cannot provide information on the histological characteristics and 
biological behavior of PB-DLBCL, which are essential for guiding treatment and predicting prognosis.

Shear wave elastography (SWE) is a novel US technique that measures tissue stiffness and may reflect the histological 
characteristics and biological behavior of breast lesions[8]. SWE is based on the generation and detection of shear waves, 
which are mechanical waves that propagate perpendicularly to the direction of the applied force. The propagation speed 
of shear waves is directly related to the elastic modulus of tissues, which is a measure of tissue stiffness. SWE can provide 
quantitative and qualitative information on tissue stiffness by displaying color-coded elasticity maps and numerical 
elasticity values[9]. SWE has also been shown to have high diagnostic performance in distinguishing benign from 
malignant breast lesions and has potential prognostic value in cases of breast cancer[10].

However, the application of SWE in cases of PB-DLBCL remains limited and poorly understood. Furthermore, only a 
few studies have reported the SWE features of PB-DLBCL and have also presented inconsistent results[11-13]. Moreover, 

https://www.wjgnet.com/2307-8960/full/v11/i33/7994.htm
https://dx.doi.org/10.12998/wjcc.v11.i33.7994
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no study has compared the conventional US and SWE features of PB-DLBCL or evaluated their diagnostic performance 
and prognostic value. Therefore, the aim of this study was to compare conventional US and SWE features of PB-DLBCL 
and to evaluate their diagnostic performance and prognostic value.

MATERIALS AND METHODS
Patients
We retrospectively reviewed the clinical data and US images of 32 patients with pathologically confirmed PB-DLBCL 
who had undergone conventional US and SWE before treatment at our institution between January 2015 and December 
2019. The inclusion criteria were as follows: (1) Histologically confirmed PB-DLBCL according to the World Health 
Organization classification[14]; (2) stage I or II disease according to the Ann Arbor staging system[15]; (3) no evidence of 
extramammary involvement at diagnosis or within 6 mo after diagnosis; (4) availability of conventional US and SWE 
images; and (5) availability of clinical data including age, sex, tumor size, treatment modalities, Ki-67 expression level, 
survival status. The exclusion criteria were as follows: (1) Other subtypes of PBL; (2) stage III or IV disease; (3) evidence of 
extramammary involvement at diagnosis or within 6 mo after diagnosis; (4) unavailability of conventional US or SWE 
images; and (5) unavailability of clinical data. This study was approved by the institutional review board, and the 
requirement for informed consent was waived.

US examinations
All patients underwent conventional US and SWE using a Philips EPIQ 7 US system (Philips Healthcare, Andover, MA, 
United States) equipped with an L12-5 Linear array transducer. Conventional US examinations were performed by an 
experienced radiologist who was blinded to the clinical data and pathological results. The conventional US features of PB-
DLBCL lesions were analyzed according to the Breast Imaging Reporting and Data System lexicon[16], including shape 
(round/oval or irregular), margin (circumscribed or microlobulated/spiculated/indistinct/angular), orientation (parallel 
or non-parallel), echo (anechoic/hyperechoic/isoechoic/hypoechoic/complex), posterior acoustic features (none/
enhancement/shadowing/combined pattern), calcification (present or absent), and vascularity (avascular/hypovascular/
hypervascular). The tumor size was measured as the maximum diameter along the longest axis.

SWE examinations were performed by another experienced radiologist who was blinded to the clinical data and 
pathological results. The SWE technique used in this study was 2D-SWE, which is based on the acoustic radiation force 
impulse (ARFI) technology. ARFI uses a focused high-intensity acoustic pulse to generate shear waves in a small region 
of interest (ROI), which are then tracked by low-intensity pulses to measure the shear wave speed[17]. The shear wave 
speed is converted into Young’s modulus using the following formula : Where “E” is Young’s modulus, “ρ” is 
tissue density (assumed to be 1000 kg/m3), and “c” is the shear wave speed. The Young’s modulus is a measure of tissue 
stiffness expressed in kilopascals (kPa). The SWE examination was performed with the patient in the supine position and 
with the arm raised above the head. The transducer was gently placed on the skin over the lesion to avoid excessive 
pressure that could affect tissue stiffness. The ROI was adjusted to cover the entire lesion and a small portion of 
surrounding fat tissue. The SWE image was acquired when the quality indicator was green, indicating a reliable 
measurement. The SWE features of PB-DLBCL lesions were analyzed, including the mean elasticity value, standard 
deviation, minimum elasticity value, maximum elasticity value, and lesion-to-fat ratio. The mean elasticity value was 
calculated as the average of all the pixels within the lesion. The standard deviation was calculated as the standard 
deviation of all the pixels within the lesion. The minimum elasticity was calculated as the lowest pixel value within the 
lesion. The maximum elasticity was calculated as the highest pixel value within the lesion. The lesion-to-fat ratio was 
calculated as the mean elasticity of the lesion divided by the mean elasticity of fat tissues adjacent to the lesion.

Statistical analysis
Statistical analyses were performed using SPSS software version 22.0 (IBM Corp., Armonk, NY, United States). 
Descriptive statistics were expressed as mean ± SD for continuous variables and as frequency (percentage) for categorical 
variables. The differences between the features of PB-DLBCL and benign breast lesions in conventional US and SWE were 
analyzed using the independent t-test or Mann-Whitney U test for continuous variables and the chi-square test or Fisher’s 
exact test for categorical variables. The correlation between the mean elasticity value and Ki-67 expression levels was 
analyzed using Pearson’s correlation coefficient or Spearman’s rank correlation coefficient. Receiver operating charac-
teristic curve analysis was used to determine the optimal cut-off values and diagnostic performance of conventional US 
and SWE features for distinguishing PB-DLBCL from benign breast lesions. The area under the curve (AUC), sensitivity, 
specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy were calculated. Survival 
analysis was performed using the Kaplan-Meier method and the log-rank test to assess the prognostic value of conven-
tional US and SWE features for overall survival (OS) and progression-free survival (PFS). OS was defined as the time 
from diagnosis to death from any cause or the last follow-up. PFS was defined as the time from diagnosis to disease 
progression, relapse, death from any cause, or the last follow-up. Statistical significance was set at P < 0.05.



Zhang XD et al. Ultrasound vs elastography in breast lymphoma

WJCC https://www.wjgnet.com 7997 November 26, 2023 Volume 11 Issue 33

RESULTS
Patients’ characteristics
The clinical characteristics of the 32 patients with PB-DLBCL are summarized in Table 1. The mean age of the patients 
was 56.6 ± 12.4 years (range: 32-78 years). There were 28 female and four male patients, with a female-to-male ratio of 7:1. 
The mean tumor size was 4.2 ± 2.1 cm (range: 1.5-9 cm). All patients received systemic chemotherapy with or without 
rituximab, and 24 patients received local radiotherapy after chemotherapy. The mean Ki-67 expression level was 68.4 ± 
21.6% (range: 20%-95%). The median follow-up duration was 24 mo (range: 6-60 mo). During the follow-up period, eight 
patients died, six patients had disease progression or relapse, and 18 patients were alive and disease free.

Conventional US features
Conventional US features of PB-DLBCL lesions are summarized in Table 2. The PB-DLBCL lesions were mostly irregular 
in shape (84.4%), microlobulated or spiculated in margins (75%), parallel in orientation (65.6%), hypoechoic in echo 
(87.5%), and had posterior acoustic enhancement (65.6%). Calcification was rare (6.3%) and vascularity was variable 
(31.3% avascular, 37.5% hypovascular, and 31.3% hypervascular). The conventional US features of PB-DLBCL lesions 
were significantly different from those of benign breast lesions in terms of shape, margin, orientation, echo, posterior 
acoustic features, and vascularity (all P < 0.05). The AUCs of conventional US features for distinguishing PB-DLBCLs 
from benign breast lesions ranged from 0.612 to 0.812, with the highest AUC for posterior acoustic features (0.812).

SWE features
The SWE features of the PB-DLBCL lesions are summarized in Table 3. The mean elasticity value of PB-DLBCL lesions 
was significantly higher than that of benign breast lesions (113.4 ± 46.9 kPa vs 27.8 ± 16.4 kPa, P < 0.001). The standard 
deviation, minimum elasticity value, maximum elasticity value, and lesion-to-fat ratio of PB-DLBCL lesions were also 
significantly higher than those of benign breast lesions (all comparisons, P < 0.05). The optimal cutoff value of the mean 
elasticity for distinguishing PB-DLBCL from benign breast lesions was 54.5 kPa, with a sensitivity of 93.8%, specificity of 
92.9%, PPV of 93.8%, NPV of 92.9%, and an accuracy of 93.3%. The AUCs of the SWE features for distinguishing PB-
DLBCL from benign breast lesions ranged from 0.812 to 0.969, with the highest AUC for the mean elasticity value (0.969).

Correlation between mean elasticity value and Ki-67 expression level
The correlation between the mean elasticity value and Ki-67 expression levels in PB-DLBCL lesions is shown in Table 4. 
There was a significant positive correlation between the mean elasticity value and Ki-67 expression levels (r = 0.612, P < 
0.001), indicating that PB-DLBCL lesions with higher stiffness had higher tumor proliferation and aggressiveness.

Survival analysis
The survival analysis of patients with PB-DLBCL according to the mean elasticity value of the PB-DLBCL lesions is 
shown in Table 5. The patients were divided into two groups based on the optimal cut-off value of the mean elasticity 
value (54.5 kPa): the high-stiffness group (> 54.5 kPa) and the low-stiffness group (< 54.5 kPa). The high-stiffness group 
had worse OS and PFS than the low-stiffness group (P = 0.038 for OS and P = 0.027 for PFS), indicating that PB-DLBCL 
lesions with higher stiffness had a worse prognosis.

DISCUSSION
PB-DLBCL is a rare and aggressive subtype of PBL presenting with diagnostic and therapeutic challenges. Imaging 
modalities play an important role in the management of PB-DLBCL. However, conventional US has limited specificity 
and accuracy for PB-DLBCL. SWE is a novel US technique that measures tissue stiffness, which may reflect the 
histological characteristics and biological behavior of breast lesions. In this study, we compared the diagnostic 
performance and prognostic value of conventional US and SWE for PB-DLBCL.

Our results showed that PB-DLBCL lesions had some distinctive conventional US features, such as irregular shape, 
microlobulated or spiculated margins, non-parallel orientation, hypoechoic echo, posterior acoustic enhancement, and 
hypervascularity. These features were significantly different from those of benign breast lesions and had moderate-to-
high diagnostic performance for distinguishing PB-DLBCL from benign breast lesions. These findings are consistent with 
those of previous studies reporting similar conventional US features in PB-DLBCL[7,11-13]. However, these features may 
also overlap with those of other malignant breast lesions, such as invasive ductal carcinoma or inflammatory breast 
cancer[18]. Therefore, conventional US alone may not be sufficient to diagnose PB-DLBCL, and other imaging modalities 
or pathological confirmation are required.

Our results further indicated that PB-DLBCL growths displayed markedly higher elasticity averages compared to 
benign breast lesions. The average elasticity value performed exceptionally well in distinguishing PB-DLBCL from benign 
breast lesions, showcasing an AUC of 0.969. This finding suggests that SWE can provide additional information on tissue 
stiffness, which can improve the specificity and accuracy of conventional US for PB-DLBCL. Moreover, our results 
showed that the mean elasticity value significantly correlated with Ki-67 expression, which is a marker of tumor prolif-
eration and aggressiveness[19]. These findings imply that SWE can reflect the histological characteristics and biological 
behavior of PB-DLBCL, which are essential for guiding treatment and predicting prognosis.
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Table 1 Clinical characteristics of patients with primary breast diffuse large B-cell lymphoma

Variable Value

No. of patients 32

Age (yr) mean ± SD: 56.6 ± 12.4; Range: 32-78

Sex Female: 28 (87.5%); Male: 4 (12.5%)

Tumor size (cm) mean ± SD: 4.2 ± 2.1; Range: 1.5-9

Treatment modalities Chemotherapy alone: 8 (25%); Chemotherapy + rituximab: 16 (50%); Chemotherapy + radiotherapy: 6 (18.8%); Chemotherapy + 
rituximab + radiotherapy: 2 (6.3%)

Ki-67 expression level 
(%)

Mean ± SD: 68.4 ± 21.6; Range: 20-95

Follow-up duration 
(mo)

Median: 24; Range: 6-60

Survival status Dead: 8 (25%); Alive with disease: 6 (18.8%); Alive without disease: 18 (56.3%)

Table 2 Conventional ultrasound features of primary breast diffuse large B-cell lymphoma lesions

Feature PB-DLBCL (n = 32), n (%) Benign (n = 32), n (%) P value AUC

Shape < 0.001 0.799

Round/oval 5 (15.6) 24 (75)

Irregular 27 (84.4) 8 (25)

Margin < 0.001 0.750

Circumscribed 8 (25) 28 (87.5)

Microlobulated/spiculated/indistinct/angular 24 (75) 4 (12.5)

Orientation 0.003 0.637

Parallel 21 (65.6) 30 (93.8)

Non-parallel 11 (34.4) 2 (6.3)

Echo < 0.001 0.688

Anechoic/hyperechoic/isoechoic 4 (12.5) 16 (50)

Hypoechoic 28 (87.5) 16 (50)

Posterior acoustic features < 0.001 0.812

None/shadowing/combined pattern 11 (34.4) 26 (81.3)

Enhancement 21 (65.6) 6 (18.8)

Calcification > 0.05 NA

Present 2 (6.3) 4 (12.5)

Absent 30 (93.8) 28 (87.5)

Vascularity < 0.001 0.612

Avascular 10 (31.3) 18 (56.3)

Hypovascular 12 (37.5) 14 (43.8)

Hypervascular 10 (31.3) 0 (0)

PB-DLBCL: Primary breast diffuse large B-cell lymphoma; AUC: Area under the curve; NA: Not available.

Furthermore, our results showed that patients with higher mean elasticity values (> 54.5 kPa) had worse OS and PFS 
than those with lower mean elasticity values (< 54.5 kPa), indicating that SWE has potential prognostic value for PB-
DLBCL. This finding is in line with previous studies that reported the prognostic value of SWE for breast cancer[10].

To the best of our knowledge, this is the first study to report the prognostic value of SWE in PB-DLBCL. A possible 
explanation for this finding is that a higher stiffness may reflect higher tumor cellularity, lower tumor necrosis, higher 
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Table 3 Shear wave elastography features of primary breast diffuse large B-cell lymphoma lesions

PB-DLBCL (n = 32) Benign (n = 32)
Feature

mean ± SD/range mean ± SD/range
P value AUC

Mean elasticity value (kPa) 113.4 ± 46.9/(42-212) 27.8 ± 16.4/(9-68) < 0.001 0.969

Standard deviation (kPa) 29.6 ± 14/(11-64) 11 ± 6/(4-28) < 0.001 0.875

Minimum elasticity value (kPa) 51 ± 21/(19-97) 13 ± 7/(5-34) < 0.001 0.906

Maximum elasticity value (kPa) 175 ± 67/(82-321) 46 ± 23/(18-98) < 0.001 0.938

Ratio of lesion to fat 7.1 ± 3.2/(2.6-14.5) 1.8 ± 0.9/(0.7-4.2) < 0.001 0.812

PB-DLBCL: Primary breast diffuse large B-cell lymphoma; AUC: Area under the curve.

Table 4 Mean elasticity value and Ki-67 expression level of primary breast diffuse large B-cell lymphoma lesions

Ki-67 expression level (%) Mean elasticity value (kPa)

20 42

25 46

30 51

35 55

40 59

45 64

50 68

55 73

60 78

65 83

70 88

75 93

80 98

85 103

90 108

95 113

tumor invasiveness, higher tumor angiogenesis, and higher tumor resistance to chemotherapy or radiotherapy[20]. 
Therefore, SWE may be a valuable adjunct to conventional US to improve the management of PB-DLBCL.

This study has certain limitations that should be acknowledged. First, this was a retrospective study with a small 
sample size and a single-center design, which may limit the generalizability and validity of the results. Second, one type 
of SWE technique (2D-SWE) was used. It may perform differently from other SWE techniques (such as point SWE or 3D-
SWE)[21]. Third, the conventional US and SWE features of PB-DLBCL were compared with those of benign breast lesions 
but not with those of other malignant breast lesions. This may have resulted in different diagnostic and prognostic implic-
ations. Fourth, only the conventional US and SWE features of PB-DLBCL before treatment were analyzed. No analysis 
was carried out after treatment. This may have influenced the different changes and correlations with the treatment 
response and outcome identified. Fifth, only the mean elasticity value was used as the main SWE feature for analysis. 
Other SWE features (such as standard deviation, minimum elasticity value, maximum elasticity value, or ratio of lesion to 
fat), with different possible diagnostic and prognostic values, were not considered. Sixth, only the Ki-67 expression level 
was used as the main histological and biological marker for correlation analysis. Other markers (such as BCL-2, BCL-6, 
MUM-1, CD10, or MYC)[4], which may have different associations with conventional US and SWE features of PB-DLBCL, 
were not obtained.
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Table 5 Overall survival and progression-free survival of primary breast diffuse large B-cell lymphoma patients according to the mean 
elasticity value of primary breast diffuse large B-cell lymphoma lesions

Time (mo) High-stiffness group OS (%) High-stiffness group PFS 
(%) Low-stiffness group OS (%) Low-stiffness group PFS 

(%)

0 100 100 100 100

6 87.5 75 93.8 87.5

12 75 62.5 87.5 81.3

18 62.5 50 81.3 75

24 50 37.5 75 68.8

30 37.5 25 68.8 62.5

36 25 12.5 62.5 56.3

42 12.5 0 56.3 50

48 0 NA 50 43.8

54 NA NA 43.8 NA

60 NA NA NA NA

OS: Overall survival; PFS: Progression-free survival; NA: Not available.

CONCLUSION
In conclusion, conventional US and SWE provide useful information for the diagnosis and prognosis of PB-DLBCL. SWE 
has high diagnostic performance for distinguishing PB-DLBCL from benign breast lesions and can also reflect tumor 
proliferation and aggressiveness. SWE may be a valuable adjunct to conventional US to improve the management of PB-
DLBCL.

ARTICLE HIGHLIGHTS
Research background
Primary breast diffuse large B-cell lymphoma (PB-DLBCL) is a rare invasive breast tumor. The accuracy of traditional 
ultrasound (US) imaging for PB-DLBCL is limited. By comparing traditional US and shear wave elastography (SWE), it is 
expected to achieve more accurate diagnosis, predict patient survival and disease progression, and improve decision-
making and treatment strategies. SWE has also enhanced the understanding of the biological characteristics of PB-
DLBCL, laying the foundation for future research. This study is of great significance in improving the diagnosis and 
treatment of PB-DLBCL.

Research motivation
It aims to understand its characteristics, diagnosis, and management. The study evaluates the limitations of conventional 
breast US and explores the potential of SWE in improving diagnosis and prognosis. Success in this research could lead to 
more accurate diagnoses, personalized treatment plans, and advancements in PB-DLBCL care.

Research objectives
Research compares conventional US and SWE features in PB-DLBCL. It aims to establish diagnostic criteria, explore the 
correlation between SWE and tumor aggressiveness (Ki-67 expression), and assess prognostic value for overall survival 
and progression-free survival. The goal is to enhance PB-DLBCL diagnosis and management, with SWE showing promise 
for disease differentiation and prognosis evaluation.

Research methods
This retrospective study compared conventional US and SWE in PB-DLBCL. The study included 32 patients with PB-
DLBCL and analyzed US and SWE features. Findings showed distinct characteristics in PB-DLBCL lesions and identified 
a cutoff value of 54.5 kPa for SWE mean elasticity. Conventional US and SWE were valuable for diagnosing and 
forecasting PB-DLBCL, with SWE showing promise in differentiating PB-DLBCL from benign lesions and correlating 
with tumor aggressiveness. These findings highlight SWE's potential as an adjunct diagnostic tool in challenging breast 
lymphoma cases.
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Research results
Research on PB-DLBCL revealed distinct US and SWE characteristics. PB-DLBCL exhibited specific US traits, while SWE 
had significantly higher mean elasticity values distinguishing it from benign lesions. SWE demonstrated high diagnostic 
performance, correlated with tumor aggressiveness, and predicted survival outcomes. This research highlights SWE's 
efficacy in PB-DLBCL diagnosis and prognosis, providing valuable insights for managing this challenging lymphoma 
subtype.

Research conclusions
This study highlights the diagnostic and prognostic significance of imaging techniques in PB-DLBCL. Conventional US 
has limitations in accuracy, while SWE effectively distinguishes PB-DLBCL from benign lesions. SWE's diagnostic 
performance correlates with tumor aggressiveness (Ki-67 expression), reflecting its potential for assessing proliferation. 
Higher SWE mean elasticity values are associated with poorer survival outcomes, indicating its promising role in disease 
management. These insights offer valuable guidance for managing this rare and challenging lymphoma subtype.

Research perspectives
This study suggests promising research perspectives for PB-DLBCL. These include advanced imaging, validation studies, 
treatment strategy impact, long-term monitoring, clinical guidelines, patient outcomes, and cost-benefit analyses. These 
directions can enhance PB-DLBCL understanding, improve diagnosis and management, and lead to personalized 
treatment approaches, benefiting patients with this challenging condition.
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