? frontiers ‘ Frontiers in Oncology

@ Check for updates

OPEN ACCESS

EDITED BY
Simona Bernardi,
University of Brescia, Italy

REVIEWED BY
Srijan Valasapalli,

The Carle Foundation United States
Ettore Di Gaeta,

San Raffaele Hospital (IRCCS), Italy

*CORRESPONDENCE
Wenzhe Xu
zkyy2009@126.com

These authors have contributed
equally to this work and share
first authorship

RECEIVED 04 August 2025
ACCEPTED 29 October 2025
PUBLISHED 18 November 2025

CITATION

Du H, Zhang Y, Zhou H, Huo X, Xu M and

Xu W (2025) Primary non-Hodgkin lymphoma
in the muscle of left lower extremity:

a case report and literature review.

Front. Oncol. 15:1679393.

doi: 10.3389/fonc.2025.1679393

COPYRIGHT

© 2025 Du, Zhang, Zhou, Huo, Xu and Xu. This
is an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Oncology

TvpPE Case Report
PUBLISHED 18 November 2025
D0110.3389/fonc.2025.1679393

Primary non-Hodgkin lymphoma
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Primary non-Hodgkin lymphoma (NHL) of the left lower extremity muscle is a rare
extra-nodal lymphoma, accounting for less than 1% of all extra-nodal NHL cases. We
report a rare case of intramuscular NHL of the left lower extremity and discuss its
clinical features, diagnostic challenges, and treatment strategies with reference to
the literature. The patient, an adult man, was treated for sudden swelling and pain in
the left lower limb. Ultrasound examination revealed hypoechoic myometrium
(hematoma considered), and ultrasound-guided puncture biopsy confirmed
"orimary CD5+ diffuse large B-cell lymphoma (leg type)”. The patient received six
cycles of chemotherapy, and his symptoms were significantly relieved, but an early
local recurrence occurred. The clinical manifestations and imaging features of
primary NHL in skeletal muscle lacked specificity, and the diagnosis depended on
pathology and molecular analysis. Its pathogenesis may be related to direct invasion,
hematogenous metastasis, or primary muscle lesions. CD5+ diffuse large B-cell
lymphoma (DLBCL) is aggressive, and Rituximab-Cyclophosphamide
Hydroxydaunorubicin Vincristine Prednisone (R-CHOP) combined with
radiotherapy is recommended, but prognosis is affected by age, Lactate
Dehydrogenase (LDH) levels, and molecular characteristics such as TP53
mutations. Primary non-Hodgkin lymphoma in the muscle of the left lower limb is
very rare. It is difficult to diagnose it by imaging examination alone. It needs to be
considered comprehensively by combining various examination methods.
Pathology is the gold standard for diagnosis. Radiotherapy and chemotherapy are
the first choice for treatment. It is very important to formulate a reasonable
treatment plan according to the results of pathology and molecular analysis.
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1 Introduction

Non-Hodgkin lymphoma (NHL) is a malignant tumor originating
in the lymphatic system and characterized by high heterogeneity.
Although NHL most often involves lymph nodes, approximately
40% of cases may present as extra-nodal involvement (1, 2). Primary
lymphoma of skeletal muscle is extremely rare, accounting for less than
1% of all extra-nodal NHL cases.

In clinical practice, the diagnosis of skeletal muscle lymphoma often
faces many challenges. First, its clinical manifestations lack specificity,
often presenting as local masses or pain, and are easily confused with
other soft tissue tumors or inflammatory diseases (3, 4). Second,
imaging features do not have definite diagnostic value, and
histopathological examination is required to confirm the diagnosis.
Furthermore, the pathogenesis of skeletal muscle lymphoma is not fully
understood and may be related to multiple pathways, such as direct
invasion, hematogenous metastasis, or primary muscle pathology (5, 6).

The lower extremities, especially the thighs, are one of the most
common sites of skeletal muscle lymphoma (7). Because of the
complex anatomical structure of this region and the variety of
clinical manifestations, early diagnosis is more difficult. This article
reports a case of left lower limb intramuscular non-Hodgkin
lymphoma and discusses the related literature in order to
improve the understanding and diagnosis of this rare disease.

10.3389/fonc.2025.1679393

2 Case report

A 72-year-old male patient visited our hospital. Ten days ago, the
patient experienced sudden swelling and pain in the left lower limb
without an obvious cause, which was aggravated after standing and
walking. There was no fever, headache, dizziness, chest distress,
suffocation, chest pain, hemoptysis, cold skin, skin color flushing, or
skin blisters. The symptoms gradually aggravated. He came to the
hospital without special treatment. Color Doppler examination
revealed a low-echo lesion in the left thigh muscle layer, measuring
approximately 51 x 36 mm, with a clear boundary and heterogeneous
echotexture. Color Doppler Flow Imaging (CDFI) indicated no obvious
blood flow signal, and ultrasound diagnosis indicated low echo in the
left thigh muscle layer (hematoma considered) (Figure 1). MRI plain
scan showed no abnormality in the left femur shape; a patchy long T1
and long T2 signal was observed in the soft tissue around the middle
and upper part of the left thigh, and the lesion was relatively large and
diffuse in nature, with indistinct boundaries and an irregular shape. The
internal signal was uniform, and no obvious signs of liquefaction or
necrosis were observed. The diagnosis was left thigh muscle thickening
with signal changes (Figure 2). Ultrasound-guided biopsy was
performed for a definite diagnosis. Pathology indicated that three
small strips of the left lower limb muscle biopsy tissue (Figure 3)
showed atypical medium-large lymphocyte diffuse hyperplasia.

FIGURE 1

Ultrasound Doppler image of left lower extremity. (A) Hypoechoic area in left thigh muscle layer, approximately 51 x 36 mm, with clear boundary
and uneven internal echo. (B) CDFI: No obvious blood flow signal was observed.

FIGURE 2

1\

Coronal MRl images of lower extremities. (A) T1-weighted imaging (T1WI) sequence shows patchy long T1 abnormal low signal intensity in the
middle and upper muscular layer of left thigh. (B) T2-weighted imaging (T2WI) sequence showed patchy long T2 abnormal high signal intensity in

the middle and upper muscular layer of left thigh
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FIGURE 3
Post-operative specimen images. Three bands of paraffin-fixed,
H&E-stained specimens are visible.

Combined with immunohistochemistry, non-Hodgkin lymphoma was
considered as “primary CD5+ diffuse large B-cell lymphoma” and “leg
type” with focal necrosis. Immunohistochemistry indicated the
following: CD20 (+); CD79a (+); CD5 (+); Bcl-2 (+)S accounted for

10.3389/fonc.2025.1679393

95%; Pax-5 (+); Vimentin (+); CD3, scattered (+); Mum-1, focal (+);
Cyclin D1, SOX11, Bcl-6, CD10, CD23, CD30, ALK, CD38, CD138, S-
100, MyoD1, CD99, CKAE1/AE3 (-); c-myc (++)S accounted for 90%;
P53 (+)S accounted for 2%; Ki-67 (+)S (Figure 4). After a definite
diagnosis, the patient underwent six cycles of chemotherapy with the
R-CHOP regimen, with good effect. In this case, the patient achieved a
partial response (PR) with chemotherapy. At present, the patient is
being followed up continuously.

3 Discussion

Primary NHL of the left lower extremity muscle is a rare type of
extra-nodal lymphoma, accounting for less than 1% (8) of all extra-
nodal NHL cases reported in the literature. This case presented with
sudden pain and edema in the muscles of the left lower extremity,
consistent with typical symptoms described in the literature. It is worth
noting that muscle lymphoma is often misdiagnosed as soft tissue
sarcoma or inflammatory myopathy, with a misdiagnosis rate of 0.11%
(9), suggesting that lymphoma should be considered in the differential
diagnosis of soft tissue masses (10); imaging features are not specific,
and the final diagnosis still depends on histopathology (11).

FIGURE 4

(B) Immunohistochemical CD5+ plot (10 X 10 times).

Pathological and immunohistochemical images. (A) Pathological picture shows diffuse hyperplasia of atypical medium-large lymphocytes (10 x 10).

TABLE 1 Cases of primary non-Hodgkin lymphoma reported.

First author, year

diagnosis

Histopathological

Therapeutic

References
approach

Positive for CD20, CD19,

67 proliferation rate of 90%

Shuxi Gao, 2021 1 Vimentin, Bcl-2, Bcl-6, and R-CHOP (7)
MUM-1
Positive for CD30, with a Ki-

Nikolaos Spetsieris, 2018 1 ositive for CD30, with R-CHOP (12)

Sha Ma, MD, 2022

207

Positive for CD5

R-CHOP/CHOP

(13)

Kana Miyazaki, 2020

47

Positive for CD5

Dose-Adjusted Etoposide
Prednisone Vincristine
Cyclophosphamide

Doxorubicin-Rituximab/High-

Dose Methotrexate (DA-
EPOCH-R/HD-MTX)

(14)

Daniel O Persky, 2020

Positive for CD20

R-CHOP

(16)

Frontiers in Oncology

03

frontiersin.org


https://doi.org/10.3389/fonc.2025.1679393
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Du et al.

There are three possible mechanisms for the development of
muscle lymphoma: direct invasion of adjacent bone/lymph nodes,
hematogenous metastasis, or primary muscle lymphoma (12). This
case met the definition of primary muscle lymphoma (8) by excluding
other lesions through systemic staging. Molecular pathological
analysis revealed that this case was primary CD5+ diffuse large B-
cell lymphoma “leg type” with focal necrosis. CD5+ diffuse large B-
cell lymphoma (DLBCL) is a rare subtype with aggressive clinical

8-20°P mutations

behavior characterized by a high frequency of MYD8
and CD79B mutations associated with persistent activation of the B-
cell receptor (BCR) signaling pathway (13). Furthermore, CD5
expression is associated with abnormal activation of the NF-kB
pathway and may partially overlap with molecular features of
activated B-cell (ABC) subtypes (14), suggesting that different
subtypes may have distinct clinical behaviors.

The R-CHOP regimen combined with radiotherapy is
recommended for primary muscular DLBCL (15-17). This case
achieved a partial response with chemotherapy, but the risk of local
recurrence should be considered. The literature shows that the 5-
year survival rate of muscle lymphoma is approximately 65%. Age >
60 years and elevated LDH are poor prognostic factors (18). It is
particularly noteworthy that this case has local recurrence in the left
lower limb after treatment, similar to the muscle recurrence pattern
reported in the literature (9), suggesting that this site may have
special tumor microenvironment resistance.

Compared with the previously reported DLBCL in the right
lower limb muscle of an 82-year-old male patient (19, 20), 70-year-
old male thigh case (7), and left thigh recurrence case (12), the
particularity of this case lies in the following: 1) the lesion is limited
to the left lower limb thigh muscle group, and the anatomical
location is more rare; 2) early local recurrence occurs immediately
after the first treatment, suggesting that there may be unique tumor
biological characteristics; and 3) TP53 mutation was found by
second-generation sequencing, which has not been reported in
the literature in muscle lymphoma and may provide direction for
future targeted therapy. DLBCL subtypes are more sensitive to
chemotherapy than mantle cell lymphoma involving the left thigh
in case 9, but long-term control remains challenging (Table 1).

4 Conclusion

Muscular primary NHL is a rare malignant tumor that is prone to
recurrence after operation and lacks typical imaging findings. At present,
there are no generally accepted guidelines for preoperative diagnosis and
treatment. Through the study of the chemotherapy regimen of this case
and review of related literature, we hope to help clinicians have a deeper
understanding of this disease and provide a reference for preoperative
evaluation and formulation of a reasonable treatment regimen.
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