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Abstract

We report the case of a 42-year-old patient referred to our department for the examination of two large, symmetrical ingui-
nal lumps. The ultrasound examination of the swollen lymph node demonstrated a cortical echogenicity greater than the
medullary echogenicity, and the vascularization stop around the cortical zone suggested a pathological pattern of mantle
cell lymphoma. In this type of lymphoma, lymphocytes are localized in a mantle zone, inducing a thickening of the lumps.
Therefore, for the first time, ultrasound examination detected sonographic vascular features of mantle cell lymphoma, allow-
ing the identification of the disease and suggesting the specific histological diagnosis.
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Sommario

Riportiamo il caso di una paziente di 42 anni giunta alla nostra osservazione per il riscontro di due grossi linfonodi inguinali
simmetrici. L.’ esame ecografico del linfonodo ingrossato ha mostrato una ecogenicita corticale maggiore di quella midollare, e
il blocco della vascolarizzazione attorno alla zona corticale ha evidenziato un pattern patologico suggestivo di linfoma a cel-
lule mantellari. In questo tipo di linfoma, i linfociti sono localizzati in una zona del mantello, inducendo un ispessimento dei
linfonodi. Pertanto, per la prima volta in letteratura, I’esame ecografico ha rilevato delle caratteristiche vascolari ecografiche
di linfoma a cellule mantellari, consentendo I’identificazione della malattia e suggerendo la diagnosi istologica specifica.

Introduction

Mantle cell lymphoma (MCL) is a mature B-cell non-
Hodgkin lymphoma (NHL), representing about 6-8% of
adult NHL [1, 2]. It primarily affects middle-aged adults,
with an average age of 65 years (male/female ratio of 4:1)
[1, 3]. MCL is usually a moderately aggressive disease that
often occurs in an asymptomatic manner. Patients gener-
ally present with stage III/IV disease and extensive lym-
phadenopathy, blood and bone marrow involvement, and
splenomegaly [4]. Approximately 75% of patients display
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lymphadenopathy, while the remaining patients are charac-
terized by extranodal involvement. Pancytopenia or a leu-
kemic presentation with extensive leukocytosis may occur
[5]. The involvement of the spleen and bone marrow, and a
localization in the gastrointestinal tract are also common.
MCL is often associated with systemic B symptoms, such
as night sweats, fatigue, anorexia, and unintentional weight
loss. Lymphoid cells express B-cell antigens and high levels
of surface immunoglobulins [6]. MCL is often characterized
by translocation #(11;14) engaging the BCL-1/Prad-1 gene,
which positioned the cyclin D1 gene in close proximity to
the gene of the immunoglobulin heavy chain [2, 6]. This
aberration has been found in 95% of MCL cases [2]. In a
small proportion of patients, MCL may arise from overex-
pression of other cyclin genes (for example, cyclin D2 and
cyclin D3) [2]. The proliferation of neoplastic cells is associ-
ated with different growth stages: first the lymphocytes are
assembled at the level of the mantle, causing a thickening of
the mantle, then, infiltration deals with the follicles, until the
transformation to a spread form where the architecture of the
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lymph nodes is deleted [2]. In the same patient, lymph nodes
may be present with different infiltrative features.

Staging should include the following assessments: a com-
plete blood count, chemistry profile, measurement of lactic
acid dehydrogenase, bone marrow evaluation with immu-
nophenotyping by flow cytometry of the bone marrow and
blood, an ultrasound (US) and computed tomography (CT)
of the chest, abdomen, and pelvis or a fluorodeoxyglucose
positron emission tomography (FDG-PET)/CT [2, 3]. In
cases presenting intestinal involvement (lymphomatous
polyposis), endoscopy must be performed [7].

Case description

A 42-year-old patient came to our observation at the Intern-
istic Ultrasound Department for the recent detection of
two large, symmetrical lumps on bilateral inguinal areas.
The patient reported an increase in weight, about 10 kg in
6 months (body mass index =33), and thought that the swell-
ing was a result of fat accumulation. The patient did not have
a particular history of remote pathologies and did not take
any drugs.

The patient exhibited non-specific symptoms, such as
mild asthenia, and did not report fever, night sweats, or itch-
ing. Upon physical examination, the two lumps appeared
to be large, oval bumps in the right and left inguinal sites.
They had well-defined edges, hard consistencies, and mini-
mal movement on the deep planes, and they were not pain-
ful. Furthermore, similar but smaller lumps were spotted in
nearby areas. The liver and spleen were not palpable during
abdominal physical examination. Lymphadenopathy was not
detected in the armpits or in the laterocervical area.

The US examination, performed by linear and convex
multi-frequency probes, showed multiple solid lumps on
both sides of the inguinal region. The lumps were character-
ized by an oval morphology, and some of the lumps tended
to merge, displaying a non-homogeneous echostructure.
Moreover, different echogenicities were observed as the
enlarged lymph nodes showed a peripheral increase in echo-
genicity compared to the central perihilar area (Fig. 1a, b).

Color and power Doppler analysis showed hypertrophic
hilar vessels with substantial perfusion. Notably, the perfu-
sion seemed to interrupt its transition between the medullary
and cortical areas, thus, depriving most of the peripheral
area of its physiological vascularization (Fig. 2).

The volume, the number of pathological lymph nodes,
the short-to-long axes ratio (S/L) of the lumps, together with
vascular features such as high perfusion and angioarchitec-
tural heterogeneity, suggested a lymphoproliferative disease
that resembled the features of mantle cell lymphoma. How-
ever, the case was questionable due to the detectable altera-
tions in the peripheral area.
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Fig. 1 Pathological lymph node displaying hypertrophic hilar vessels;
the perfusion stops its transition between the medullary and cortical
areas, thus depriving most of the peripheral area of its physiological
vascularization. a Color Doppler analysis; b power Doppler analysis

Histologic examination was performed subsequent to US-
guided excisional biopsy of the larger inguinal lymph node,
thereby confirming the sonographic suspicion of mantle cell
lymphoma.

Discussion

Our case underlines the main importance of the primary use
of US in the examination of palpable subcutaneous forma-
tions and in the differential diagnosis of lymph node dis-
eases. The finding of multiple enlarged lymph nodes can be
a sign of different pathologies, from inflammatory-reactive
pathologies to malignant tumors. Moreover, enlarged nodes
in an unexpected site may suggest neoplastic disease and that
the primary tumor is biologically aggressive. In our case, the
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Fig.2 Details of pathological lymph node: it is characterized by an
oval morphology, with a non-homogeneous echostructure. The dif-
ferent perfusion degrees between the medullary and cortical portions
generate different echogenicities in nodal areas in the periphery com-
pared to the central ones

referred patient reported an unclear symptomatology that
was not suggestive of a specific pathological process.

The ultrasound allowed us to confirm the lymph-nodal
nature of the subcutaneous formations and to define their
structural characteristics. The lymphomatous nodes tend to
be round in shape, well-defined, hypoechoic, and are usu-
ally without an echogenic hilus [8]. Furthermore, pathologi-
cal nodes tend to be enlarged with a minimum transverse
diameter of 10 mm [8], but nodal size alone is not a specific
criterion to differentiate lymphomatous nodes from normal
nodes [9]. Malignant nodes tend to be round with a S/L
ratio greater than 0.5, while reactive or benign lymph nodes
are characterized by an elliptical shape [10]. In the present
case report, the lumps were characterized by an oval mor-
phology, and some of them tended to merge, displaying a
non-homogeneous echostructure. Intriguingly, the enlarged
lymph nodes displayed a peripheral increase in echogenicity
compared to the central perihilar area, thus quite resembling
the pathological lymphocyte accumulation in the mantle.
Intranodal calcification and cystic necrosis are other less
common pathological findings detected after radiation ther-
apy or chemotherapy or in advanced disease, but none were
present in our case report [11].

Power Doppler US should be performed to detect peculiar
features suggestive of benign or malignant disease. Indeed,
lymphomatous lymph nodes usually tend to have both hilar
and peripheral vessels [12, 13]. In our case, the lymph
nodes displayed different echogenicities in the peripheral
areas compared to the central area. Hypertrophic hilar ves-
sels with significant perfusion were seen, but the perfusion
seemed to stop its transition between the medullary and cor-
tical areas, thus depriving most of the peripheral area of its

physiological vascularization. These sonographic findings
were related to the physiopathology of the disease. Indeed,
dysregulated lymphocyte proliferation leads to lymphocyte
assembly at the mantle level, resulting in a thickening of
the area. We found that the main sonographic and vascular
changes of the lymphadenopathy were in the peripheral area
as a consequence of the biological characteristics of MCL.

Conclusions

According to the current state of knowledge, the present
case report is the first time that an US test (performed com-
bining both the B-mode, and the color and power Doppler)
has allowed not only the identification of a possible diag-
nosis of lymphoproliferative disease in a patient with poor
clinical symptoms, but also for a histological diagnosis to
be obtained. In the patient suspected for MCL, the B-mode
and color—power Doppler US study allows not only to detect
the lymphomatous enlarged lymph nodes, but also to sus-
pect the final histological diagnosis of this subtype of lym-
phoma, based on different echogenicities and vasculariza-
tion between the peripheral and central areas. These findings
reinforce the role of US as a first-level diagnostic tool for
lymph nodal disease, thus opening new intriguing oppor-
tunities to allow for a specific pre-histological lymphoma
subtype diagnosis.
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