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Abstract

Lymphomas are a diverse group of lymphoid neoplasms that can develop in various parts of the body. This paper
discusses four clinical cases of patients with lymphomas of the brain, orbit, mesentery and bone, with special em-
phasis on their morphology on magnetic resonance imaging, emphasizing the importance of this technique in diag-
nosis and assessment of disease progression. In each case, despite the different histological types, the character-
istic imaging features of lymphomas, i.e. signal homogeneity in T1-weighted images, absence of cystic elements,
intense contrast enhancement and diffusion restriction, were identified before treatment. Attention is given to the
therapeutic implications of early suspicion of lymphoma and the importance of biopsy in confirming the diagnosis.
The paper emphasizes that skillful interpretation of MRl images in the context of the overall clinical picture can sig-
nificantly shorten the diagnostic process and accelerate the implementation of targeted treatment in the affected
patients.

Streszczenie

Chtoniaki to zréznicowana grupa nowotworéw limfatycznych, ktére moga wystepowac w organizmie w réznych
lokalizacjach. W pracy oméwiono cztery przypadki kliniczne pacjentéw z chtoniakami mézgowia, oczodotu, krezki
oraz kosci, ze szczegbélnym uwzglednieniem ich morfologii w obrazowaniu rezonansu magnetycznego, podkreslajac
znaczenie tej techniki w diagnostyce i ocenie zaawansowania choroby. W kazdym przypadku, pomimo réznych
typow histologicznych, zidentyfikowano charakterystyczne cechy obrazowe chtoniakéw przed rozpoczeciem lecze-
nia, tj. jednorodnos¢ sygnatu w obrazach T1-zaleznych, brak elementéw torbielowatych, intensywne wzmocnienie
kontrastowe oraz ograniczenie swobodnej dyfuzji wody. Zwrdécono uwage na implikacje terapeutyczne wynikajace
zwczesnego podejrzenia chtoniaka oraz znaczenie biopsji w ostatecznym potwierdzeniu diagnozy. Praca podkresla,
ze umiejetna interpretacja obrazéw MRI w kontekscie petnego obrazu klinicznego moze znaczaco skrécié czas do
postawienia diagnozy i przyspieszy¢ wdrozenie leczenia celowanego u pacjentéw z chtoniakami.
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Introduction

Lymphomas are a heterogeneous group of malignancies
arising from lymphocytes, with diverse clinical presenta-
tions that can involve any part of the body. They account
for approximately 4% of all malignancies diagnosed world-
wide [1,2], with this proportion increasing to 15% in the
paediatric population [3]. Depending on their site of origin,
lymphomas are classified as primary or secondary. Non-
invasive imaging techniques, magnetic resonance imaging
(MRI) in particular, play akey role in diagnosing and assess-
ing the initial extent of the disease. Knowledge of typical
radiological features of lymphomas facilitates timely diag-
nosis and the initiation of appropriate treatment [3, 4].

Case reports
Case 1

A 39-year-old man presented to the Emergency Depart-
ment (ED) with a head MRI report indicating an intra-ax-
ial mass in the left parietal-occipital region. The imaging
had been performed due to headaches and hearing im-
pairment persisting for one month. He also had a history
of hypertension, temporarily managed with captopril.
A head computed tomography (CT) scan taken on the
same day revealed a focal lesion in the left parietal lobe,
another inthe region of the left lenticular nucleus, as well
as soft tissue lesions surrounding the left auditory os-
sicles and causing their complete destruction.
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After excluding the need for urgent neurosurgical inter-
vention, the patient was admitted to the Neurology Clinic
for further diagnostic evaluation. Neurological examina-
tion found right-sided hemianopia and mild weakness of
the right upper limb. The patient received dexametha-
sone, 20% mannitol, and furosemide, with the head of the
bed elevated to 30°

MRI performed during hospital stay revealed three sol-
id, homogeneous focal lesions in the left cerebral hemi-
sphere, surrounded by Steinhoff grade Il vasogenic oede-
ma: two located adjacent to each other at the border of
the peripheral parietal and occipital lobes, and one within
the deep structures. The lesions showed hypointensity
on T1l-weighted images relative to white matter, inter-
mediate signal on T2-weighted images, restricted diffu-
sion on diffusion-weighted imaging (DWI) and apparent
diffusion coefficient (ADC) maps, intense homogeneous
contrast enhancement, and low relative cerebral blood
volume (rCBV) on perfusion imaging. Susceptibility-
weighted angiography (SWAN) revealed prior punctate
microbleeds (Fig. 1).

Multifocal central nervous system (CNS) lymphoma was
suspected, and glucocorticoids (GCs) were discontin-
ued. The patient was scheduled for a core needle biopsy
(CNB) of the left-sided parietal-occipital tumour; howev-
er, the procedure was postponed for 2 weeks due to the
6-day course of steroid therapy. As a result of the treat-
ment used, the patient’s condition improved in terms of

Figure 1. Selected MRl scans of the head, obtained during the patient’s initial hospital stay, show two adjacent lymphomas in the left
parieto-occipital region. A. Pre-contrast T1-weighted image. B. T2-weighted image. C. DWI image. D. Post-contrast T1-weighted

image. E. SWAN image. F. ADC map
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both subjective and focal symptoms. He was given rec-
ommendations and was discharged home in good gen-
eral condition. Four days later, the patient returned to ED
with morning vomiting, worsening headache, and general
deterioration. A head CT demonstrated progression in
the size of all focal lesions and the surrounding oedema.
The patient was admitted to the Department of Neuro-
surgery, where a repeated head MRI confirmed disease
progression (Fig. 2).

CNB was performed earlier than planned, 7 days after
the last dose of dexamethasone. Histopathology revealed
aggressive infiltration by primary diffuse large B-cell
lymphoma of the CNS. The Ki-67 proliferation index ex-
ceeded 90%. The patient progressively deteriorated over
the following days. He did not survive despite intensified
anti-oedema therapy and ventricular drain implantation.

Case 2

A 71-year-old woman presented to the ophthalmology
clinic with a sensation of pressure in her left eye socket
and drooping of the left upper eyelid. She had a his-
tory of hypertension and rheumatoid arthritis (RA), for
which she was on regular methotrexate (MTX) therapy.
Ophthalmological examination revealed a hard, immo-
bile, bulging mass over the left eyeball, accompanied
by ptosis on the same side. Orbital MRI showed a solid,

homogeneous, well-defined focal lesion measuring ap-
proximately 30 x 35 x 9 mm, located between the leva-
tor palpebrae superioris muscle and the left orbital roof.
The mass showed marked diffusion restriction and in-
tense contrast enhancement. Its T1-weighted signal
intensity was similar to that of the extraocular muscles.
There was no invasion of adjacent structures (Fig. 3
and Fig. 4). Based on these findings, orbital lymphoma
was suspected. A biopsy of the lesion was performed.
Histopathology revealed abundant lymphoid infiltrates,
predominantly small B lymphocytes with amorphous
nuclei. The Ki-67 proliferative index was 5-10%. These
microscopic findings supported the diagnosis of extrano-
dal marginal zone lymphoma (EMZL, mucosa-associated
lymphoid tissue, MALT). A suspicion was raised that the
lymphoma had developed as a result of the immunosup-
pressive effects of MTX. The patient was referred to
a haematology clinic for further treatment, and showed
gradual disease regression on subsequent follow-ups.

Case 3

A 33-year-old man with no significant medical history
presented to ED with abdominal pain persisting for one
month. Abdominal CT performed a few days earlier
at another hospital had shown a small-bowel mesen-
teric haematoma measuring approximately 5 x 5 x 6 cm.
The patient had initially refused hospitalization. Abdomi-

Figure 2. Selected MRI scans of the head, performed during the patient’s second admission, show progression in the size of two
lymphomas in the left parietal-occipital region, which had already merged into one. Peritumoral oedema is also visible, increased
compared to the baseline scan. A. Pre-contrast T1-weighted image. B. T2-weighted image. C. DWI image. D. Post-contrast T1-
weighted image. E. SWAN image. F. ADC map
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Figure 3. Selected transverse orbital MRI scans demonstrate a lymphoma at the left orbital roof. A. DWI image. B. Pre-contrast
T1-weighted image with fat suppression. C. STIR image. D. ADC map. E. Post-contrast T1-weighted image with fat suppression.
F. T2-weighted image

Figure 4. Selected coronal MRI scans of the orbits demonstrate a lymphoma at the roof of the left orbit. A. STIR image. B. Pre-con-
trast T1-weighted image without fat suppression. C. T2-weighted image. D. Post-contrast T1-weighted image with fat suppression
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nal US on admission to ED identified a solid intraperito-
neal tumour measuring approximately 8 x 10 cm in the
left mid-abdomen. The man was admitted to the Depart-
ment of General and Cancer Surgery for further diagnos-
tic workup and treatment.

Abdominal MRI revealed several solid, relatively ho-
mogeneous tumours within the visceral adipose tissue.
The largest, measuring approximately 8 x 10 cm, was
located in the left small-bowel mesentery. The tumours
showed restricted diffusion and marked contrast en-
hancement, with no cystic components visible (Fig. 5).
These findings suggested disseminated lymphoma.
Due to increasing pain and clinical manifestations of
small-bowel obstruction, laparoscopy with biopsy was
performed. Histopathology revealed monomorphic in-
filtrates of medium-sized lymphoid cells with scant cyto-
plasm, dispersed nuclear chromatin, several nucleoli, and
numerous phagocytic macrophages, giving rise to the
characteristic ‘starry sky’ pattern. The Ki-67 proliferative
index was 100%, consistent with Burkitt’'s lymphoma.

The patient was referred to the Department of Haema-
tology for further treatment. After two cycles of chemo-
therapy, imaging demonstrated a very good response:
the largest lymphoma reduced by more than half, while
the remaining lesions regressed completely.

Case 4

A 74-year-old woman presented to the surgical clinic
with a slowly enlarging mass in her right axilla. Her sister
(at 55 years) and mother (at 77 years) had both been di-
agnosed with lymphoma in the past. Ultrasound-guided
fine-needle aspiration biopsy of the barely palpable right
axillary mass was performed. Smears showed multiple
small lymphocytes, but no atypical cells. A surgical biopsy
of the lymph node group was subsequently performed.
Histopathology, along with the overall clinical picture,
confirmed the diagnosis of follicular lymphoma with
a predominantly diffuse growth pattern (diffuse follicular
lymphoma, dFL).

Whole-body positron emission tomography (PET)
showed active lymphoproliferative involvement of the
right axillary nodes and increased tracer uptake in the
medullary cavity of the proximal left femoral shaft. MRI
of the left thigh revealed a 15-cm focal lesion, which in
some areas occupied the entire width of the femoral
medullary cavity. The tumour demonstrated a homoge-
neous T1-weighted signal (similar to muscle) and an inho-
mogeneous T2-weighted and short tau inversion recov-
ery (STIR) signal, ranging from intermediate to markedly
increased, as well as intense contrast enhancement and
restricted diffusion (Fig. 6).

Figure 5. Selected transverse abdominal MRI scans show a lymphoma in the left mesentery of the small intestine (indicated by ar-
rows). A. Pre-contrast T1-weighted image with fat suppression; B. Post-contrast T1-weighted image with fat suppression; C. DWI
image; D. DC map
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Figure 6. Selected coronal MRI scans of the left thigh show lymphoma involvement of the left femur. A. Pre-contrast T1-weighted
image. B. Post-contrast T1-weighted image. C. STIR image. D. DWI image. E. ADC map

The overall clinical picture suggested a lymphoma in-
volving the proximal left femur. This was confirmed by
histopathological evaluation of fluid and curettings from
the bone marrow cavity, which revealed cells with an im-
munophenotype consistent with follicular lymphoma.
The patient is currently undergoing chemotherapy.

Discussion

CNS lymphomas are the second most common primary
malignant brain tumours after gliomas [5]. Primary dif-
fuse large B-cell lymphoma (DLBCL) is the predominant
type, accounting for approximately 85% of cases. On
MRI, these tumours typically show no cystic components,
appear hypointense relative to surrounding cerebral pa-
renchyma on T2-weighted images, demonstrate restrict-
ed diffusion, exhibit intense and relatively homogeneous
contrast enhancement, and display low-to-intermediate
rCBV values on perfusion imaging [6].

Historically, present or past haemorrhage on SWAN im-
aging strongly argued against a diagnosis of lymphoma.
However, recent reports describe such findings in up to
50% of patients[7, 8].

Preoperative suspicion of lymphoma is crucial for appro-
priate management. Anti-oedema GC therapy should be
withheld until a definitive diagnosis is reached. Immedi-
ate biopsy is recommended to promptly initiate chemo-
therapy rather than to proceed with tumour resection as
in other suspected CNS malignancies [6, 71.

Lymphomas account for approximately 55% of all orbital
malignancies [9], most commonly arising in the supero-
lateral quadrant [10]. Extranodal marginal zone lym-

phoma (MALT lymphoma) represents 55-60% of orbital
lymphomas [11].

On MRI, they appear as a well-defined, homogeneous,
usually lobulated mass surrounding healthy intraorbital
structures. They usually do not cause bone destruction.
A homogeneous, intermediate T1- and T2-weighted sig-
nal is typical, with homogeneous, intense contrast en-
hancement. Compared to extraocular muscles, lympho-
mas are iso- or hypointense on T1-weighted images (due
to high cell density) and hyperintense on T2-weighted
images. High DWI signal and low ADC signal are valuable
clues in differentiating lymphomas from inflammatory
foci[12].

Burkitt lymphoma is one of the fastest-growing cancers,
able to double its cell number within 24-48 hours [13].
In developed countries, its sporadic variant is the most
common, accounting for less than 1% of all non-Hodg-
kin lymphomas in adults. The overall incidence is three
cases per million people per year [4]. Patients typically
present with massive abdominal masses [15]. Despite
their rarity, they cannot be definitively distinguished
from other lymphomas using MRI scans alone. These
are solid, homogeneous masses, well demarcated from
adjacent tissues. They exhibit homogeneous, fairly
intense contrast enhancement [16], and restricted
diffusion [14, 17].

A thorough evaluation of bone marrow is of paramount
importance for staging, as bone marrow involvement
(BMI), which is found in 5-15% of patients with Hodg-
kin's lymphoma (HL) and in 20-40% of patients with non-
Hodgkin’s lymphoma (NHL), by definition indicates stage
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IV disease [1-4]. This fact has both therapeutic and prog-
nostic implications [5, 6].

Lymphoma infiltrates the bone marrow, forming channels
in the cancellous bone and penetrating between fibrous
areas. MRl is the most sensitive tool for detecting these
tumours. DWI images allow for assessing bone marrow
infiltration at an earlier stage than other sequences. All
MRI sequences show abnormal bone marrow signal.
T1-weighted images typically exhibit uniformly low sig-
nal intensity, isointense relative to muscle. Greater signal
variability is seen on STIR images, which demonstrate ar-
eas of high, intermediate, or low intensity [18]. Other no-
table MRI features suggestive of bone lymphoma include

concomitant involvement of surrounding soft tissues
with minimal destruction of the cortical bone, marked
oedema, absence of necrosis or bleeding, and intense en-
hancement following intravenous contrast [19].

Normal, hypercellular lymphatic organs (e.g., spleen,
lymph nodes, and tonsils) physiologically demonstrate
increased DWI signal and decreased ADC signal com-
pared to adjacent tissues [20, 21] (Fig. 7). Therefore, sim-
ply identifying an area or structure meeting these two
criteria does not always constitute a basis for suspecting
lymphoma. A thorough knowledge of anatomy and his-
tology is crucial in this case to avoid misinterpretation of
a normal image as a pathological one and, consequently,

Figure 7. Images show physiological homogeneous diffusion restriction on DWI images and ADC map in normal spleen (marked
with arrows at the top) and palatine tonsils (marked with arrows at the bottom)
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exposing patients to unnecessary further diagnostic
workup and anxiety.

Conclusions

Despite their diverse clinical presentation, lymphomas,
regardless of their location, share several common MRI
features, such as homogeneous T1-weighted signal, the
absence of a fluid component within the tumour, limited
diffusion, and intense, homogeneous contrast enhance-
ment. However, it is important to remember that none
of these features, or even their coexistence, is pathog-
nomonic for lymphoma. Correct MRI interpretation and
correlation with the clinical presentation can shorten the
diagnostic path for patients with lymphoma and allow for
earlier initiation of targeted therapy.
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