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Case 9.1: Transformation of Follicular
Lymphoma Grade

History

A 63-year-old female with recurrent lymphoma. Patient had low-grade
(grade 1A) follicular B-cell lymphoma initially in the left inguinal region.
The current disease is follicular B cell (grade 3). Scan is requested for
restaging.

Findings

There are at least two subcentimeter left cervical level 2 lymph nodes
with the most active with maximum SUYV of 8.6 (Fig. 9.1). There is a sub-
centimeter left level 5 lymph node with maximum SUYV of 7.9. These are
consistent with lymphomatous involvement. There are multiple splenic
lesions noted with the largest and most active measuring 2.4 cm x 1.8 cm,
with maximum SUV of 13.9 correlating to hypodense region on CT.

Pearls and Pitfalls
Recurrent disease with histopathological transformation from grade 1-3
(Fig.9.1).
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Case 9.2: Multiple Recurrences with High-Grade
Transformation of Lymphoma

History

A patient with low-grade follicular lymphoma initially diagnosed in the
sacrum in 1998, treated with chemotherapy and radiation. A patient had
recurrence in 2004 involving the right groin, bilateral iliac region, and right
base of the tongue, treated with chemotherapy and radiation therapy.
No interval treatment since then. Current study in 2011.
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Findings

Interval increase in size and metabolic activity of a left level 4 node now
measuring 1.2 cm in short axis with SUVmax 4.5 (normal size and inac-
tive in prior) (Fig. 9.2). New intensely active and enlarged left porta
hepatis nodes, SUVmax up to 12. There is interval increase in metabolic
activity but unchanged size of a left retroaortic node, now with SUVmax
4.3 (SUVmax 3.8 in prior).

Pearls and Pitfalls

1. Multiple recurrences with progressive more biologic activity as noted
with SUVmax in the current study.
2. Zevalin (90Yt Rituxan) with higher response rate than Rituxan alone.

Discussion

Follicular lymphoma is the second most common type of lymphoma in
high-income countries, representing nearly 20 % of all non-Hodgkin’s
lymphomas. The pathogenesis of follicular lymphoma remains elusive,
and evidence exists that t(14;18)(q32;q21), the most common genetic
alteration in follicular lymphoma cells, which results in an overproduction
of the antiapoptotic BCL-2 protein, is not sufficient to cause the disease
[26]. By contrast, the role of infiltrating cells in the tumor microenviron-
ment has gained attention in the past few years [1]. The clinical course of
follicular lymphoma is quite variable, with some patients having an indo-
lent, waxing, and waning disease for years, without the need for therapy,
and others presenting with a more disseminated and rapidly growing dis-
ease. Most patients with follicular lymphoma have incurable disease, with
a generally indolent course, frequent relapses, and a progressive decrease
in duration of responses with every subsequent relapse. A major advance
in the treatment of follicular lymphoma was the introduction of monoclo-
nal antibodies to therapeutic regimens, mainly antibodies against CD20.
These antibodies have contributed to the improvements in survival of
patients with follicular lymphoma recorded in the past decade [2]. But,
even in the immunotherapy era, relapses will occur (Fig. 9.2).

Case 9.3: Diffuse Large B-Cell Lymphoma Scapula

History

A patient with diffuse large B-cell lymphoma, stage 4, involving the right
scapula (biopsy dated 12/13/2010). No treatment yet.
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CASE 2
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Findings

A hypermetabolic, osteolytic right scapular body mass involving the wing
and extending into the glenoid, with SUVmax 10.3 consistent with
biopsy-proven lymphoma (Fig. 9.3). Hypermetabolic, right supraclavicu-
lar and right axillary nodes (faintly visible) with SUVmax up to 6.5 and
hypermetabolic right inguinal node (1.3 cm, with SUVmax 13.2) are con-
sistent with lymphomatous involvement (Fig. 9.3).

Case 9.4: Hodgkin’s Lymphoma Involving Spine

History

A 47-year-old female presenting with neurologic symptoms, undergoing
workup with PET-CT for TS lesion, status post bone biopsy which was
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nondiagnostic. However, post scan biopsy reported classic Hodgkin’s
lymphoma.

Findings

There is a large hypermetabolic mass involving TS with its soft tissue com-
ponent causing bony destruction and extending posteriorly abutting and
possibly causing mass effect on the spinal cord, SUVmax 13.3 (Fig. 9.4).
This lesion extends anteriorly to abut the posterior aspect of the trachea
and extends laterally involving adjacent paravertebral space (Fig. 9.4).
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Case 9.5: Sacral Lymphoma

History

A 59-year-old male with B-cell lymphoma of the right sacrum.

Findings

Intensely active destructive lytic mass involving the right sacral wing and
body with presacral extension of the soft tissue, with maximum SUV of
12.5 (Fig. 9.5). In addition, there is extension of this lesion into the adjacent
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iliacus musculature. There is extension into the lower bony spinal canal
with involvement of the first and second sacral foramina (Fig. 9.5).

Case 9.6: Right Maxillary Lymphoma

History

A 71-year-old male with history of diffuse large B-cell lymphoma involv-
ing the right maxilla and right neck nodes for initial staging.

Findings

There is a large right maxillary sinus mass with SUVmax 15 (Fig. 9.6).
There is osseous destruction involving the anterior and medial walls of
the right maxillary sinus as well as the maxilla.

Discussion

Primary lymphoma of the bone is a rare malignant condition that accounts

for less than 5 % of all primary bone tumors [3]. It has also been called
reticulum cell sarcoma [4], malignant lymphoma of the bone [5], and more
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CASE: 6
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recently osteolymphoma [6]. The vast majority of cases are of the non-
Hodgkin type, with Hodgkin’s disease accounting for 6 % of cases in one
series [3]. Lymphomas of the bone are uncommon, comprising only 8 %
of primary malignant bone tumors [3]. Most malignant lymphomas of the
bone are diffuse non-Hodgkin’s lymphomas of B-cell type [4] (Fig. 9.6).

Case 9.7: NHL Bladder

History

Primary urinary bladder non-Hodgkin’s lymphoma in an 80-year-old
female. She presented with difficulty urinating and urinary frequency and
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urgency along with weak stream of urine. On physical examination, she
was found to have bladder neck mass for which she underwent transure-
thral resection of the mass. The pathology was consistent with diffuse
large B-cell lymphoma.

Findings

Staging PET-CT study demonstrated a hypermetabolic, soft tissue mass
at the base of the urinary bladder, measuring 6.3 x 3.8 x 3.4 cm and maxi-
mum SUV of 21.8 (Fig. 9.7). She had received chemotherapy and demon-
strated excellent response on the follow-up PET-CT study.

Pearls and Pitfalls

Lymphomas of the bladder are rare lesions, representing approximately
0.2 % of the primary neoplastic lesions and approximately 1.8 % of the
secondary lesions in this organ [7, 8,27].

Discussion

Primary lymphoma of the bladder represents 0.2 % of all bladder malig-
nancies. Secondary involvement of the bladder by malignant lymphoma
occurs in 10-50 % of cases. Most lymphomas of the bladder are non-
Hodgkin’s lymphomas of the B-cell type, with preponderance among
women. Patients with bladder lymphomas can be divided into three
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groups, according to their clinical presentation: (1) primary cases in the
bladder, (2) cases occurring in the bladder as a manifestation of systemic
disease, and (3) secondary cases, with clinical history of malignant lym-
phoma recurring in the bladder. In the latter case, the main sites of
involvement are peripheral lymph nodes, the bone marrow, and the
spleen [8] (Fig. 9.7).

Case 9.8: Parotid Lymphoma

History

A 48-year-old female with non-Hodgkin’s lymphoma in the left parotid
diagnosed in 2012, for initial staging.

Findings

There is intensely hypermetabolic soft tissue density noted in the left
parotid with the maximum SUV of 10.4 with photopenic hypoattenuat-
ing center which may be related to necrosis or seroma, consistent with
the known left parotid tumor (Fig. 9.8). There is brown fat activity noted
in the bilateral posterior cervical region in the images.

Pearls and Pitfalls

The following clinical features might suggest the diagnosis: development
of a parotid mass in a patient with a known history of malignant lym-
phoma; occurrence of a parotid mass in a patient with an immune disor-
der, such as Sjogren’s syndrome, rheumatoid arthritis, or acquired
immunodeficiency syndrome; occurrence of a parotid mass in a patient
with a previous diagnosis of “benign lymphoepithelial lesion”; multiple
masses in a unilateral parotid gland or bilateral parotid masses; or parotid
mass associated with multiple, enlarged unilateral or bilateral cervical
lymph nodes.

Discussion

Sjogren’s disease is the commonest collagen vascular disorder involving
the parotid gland causing enlargement. The parotid node maybe involved
in lymphoma. Parotid glands are the only salivary glands with lymph
nodes. Primary malignant lymphomas of the salivary glands are uncom-
mon, comprising only 1.7-3.1 % of all salivary neoplasms [9-11] and
0.6-5 % of all tumors and/or tumor like lesions of the parotid gland [9,12].
The lymphoma may arise in intraglandular lymph nodes normally found
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in the parotid gland or from the parenchyma (mucosa-associated lymphoid
tissue [MALT]) or both. The distinction of nodal vs parenchymal (MALT)
origin of a salivary lymphoma has some clinical significance, since many of
the parenchymal (MALT) lymphomas tend to be low grade, are localized
at the time of diagnosis and often remain so for extended periods, fre-
quently are associated with a “benign lymphoepithelial lesion,” and are
often curable. 18-25 A few, however, may disseminate to lymph nodes or
other MALT sites or even transform to a higher-grade lymphoma
(Fig. 9.8).
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Case 9.9: Renal Non-Hodgkin’s Lymphoma

History

A patient is a 70-year-old male with history of non-Hodgkin’s lymphoma.
The study is requested for staging.

Findings

Bilateral kidneys are markedly enlarged and demonstrate intense activ-
ity on PET, consistent with lymphomatous infiltration (Fig. 9.9). The right
kidney measures approximately 14.5cm AP x 13.7 cm transverse x 19.5 cm
craniocaudal and has a maximum SUV up to 11.5. The left kidney mea-
sures approximately 16.9 cm AP x 16 cm transverse x 18.2 cm craniocau-
dal and has a maximum SUV of 9.8. There is a right ureteral stent, with
the distal pigtail terminating in the urinary bladder.

Numerous enlarged lymph nodes in are seen multiple nodal basins in
the neck, chest, abdomen, and pelvis, consistent with the documented
lymphoma abdomen, and pelvis. For reference, the largest right axillary
adenopathy measures 2.0 x4.6 cm and has a maximum SUYV of 7.0.

Pearls and Pitfalls

1. Primary renal lymphoma should be suspected if there is bilateral
enlargement of the kidneys.

2. Imaging techniques and renal histology have a central role in estab-
lishing the diagnosis.

Discussion

Primary renal lymphoma is an uncommon variant of extranodal non-
Hodgkin’s lymphoma. Manifestations are usually nonspecific hematuria,
fever, flank pain, and renal insufficiency [13, 14]. Renal lymphoma, how-
ever, is important to include in the differential diagnosis of renal masses,
because generally it is a systemic disease and treatment is nonsurgical.
Primary renal NHL is a rare disease [15, 16]. It is defined as an NHL aris-
ing primarily in the renal parenchyma, not resulting from invasion of an
adjacent lymphomatous mass [16]. It affects middle-aged people and is
usually of B-cell lineage. Clinical presentation includes symptoms of
flank pain and renal insufficiency [15, 16]. Compressive alteration of the
tubules and vascular impairment are the main structural events. The
pathogenesis of primary renal lymphoma is poorly understood, as the
renal parenchyma is not a lymphoid organ. It is believed by some inves-
tigators that lymphomas in nonlymphoid organs arise in the setting of an
inflammatory disease with a lymphoplasmacytic infiltrate [17]. However,
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such a pathogenetic mechanism has not been applied to the kidney. Most
primary renal lymphomas disseminate rapidly from their renal origin,
and mean survival is reportedly less than a year after the diagnosis [18].
Differentiating renal lymphoma from carcinoma, especially in the case of
a unilateral lesion, is a diagnostic challenge (Fig. 9.9).

Case 9.10: NK Lymphoma

History

A patient with NK-type nasal lymphoma for initial staging.

Findings

Hypermetabolic right nasopharyngeal mass with destruction of the lower
mid bony nasal septum with SUVmax 7.3 (Fig. 9.10). The mass begins in
the cavity and extends along the medial wall of the right maxillary sinus
to the posterior nasal cavity and superiorly up to the level of the hard
palate.

Pearls and Pitfalls

NK-cell lymphoma is the commonest histologic subtype in nasal lympho-
mas in Asian patients.

Discussion

Natural killer (NK) cells are cytotoxic cells, which are capable of lysing
tumor cells, and cells infected by bacteria and virus [19-21]. Nasal NK-cell
lymphomas refer generally to tumors arising in the nose and the upper
airway [22]. The male to female ratio is approximately 3:1, with disease
peaking in the fifth decade of life. NK-cell lymphoma is the commonest
histologic subtype in nasal lymphomas in Asian patients [22]. Nasal
NK-cell lymphomas present as destructive mass lesions involving the
nasal cavity, nasopharynx, paranasal sinuses, tonsils, hypopharynx, and
larynx. Destruction of the hard palate leads to a characteristic midline
perforation, from which the term “lethal midline granuloma” was origi-
nally derived (Fig. 9.10).
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Case 9.11: Orbital Lymphoma

History

A patient with history of orbital lymphoma (MALT), with follow-up
showing complete remission.

Findings

There is a right retro-orbital mass, with SUVmax 7.2 consistent with his-
tory of lymphoma (top row) (Fig. 9.11). On follow-up there is activity in
the bilateral ocular muscles with inactive residua on the right (bottom
images).

Pearls and Pitfalls

Orbital lymphoma is almost always non-Hodgkin’s lymphoma (NHL)
with the most common subtype being low-grade small B-cell lymphoma.
Discussion

Lymphoproliferative lesions of the orbit account for 5-10 % of orbital

masses and exist along a spectrum from benign hyperplasia (1040 %) to
lymphoma (60-90 %). Orbital lymphoma is almost always non-Hodgkin’s
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lymphoma (NHL) with the most common subtype being low-grade small
B-cell lymphoma. The most common presentation is a painless slow-
growing mass. It is commonly extraconal, anterior, superolateral and has a
predilection for the lacrimal glands. It is bilateral in 25 % of cases, and 50 %
will have globe displacement. Orbital lymphoma is also known to infiltrate
the conal or rectus musculature as well as the globe. Fluorine-18 deoxyglu-
cose PET (FDG-PET) can sometimes find systemic extranodal lymphoma-
tous sites that are not detected with conventional imaging studies. This
ability yields valuable information in patients with ocular lymphoma, which
may result in important changes in staging and also in patient management
[23, 24]. PET has been found to have a higher sensitivity than CT scan
(86 % vs.72 %) in detecting distant disease [25] (Fig. 9.11).
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