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Extranodal Localization
of Aggressive Lymphoma
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10.1 Introduction
Aggressive lymphomas with primary extranodal
origin can be found in virtually all extranodal
sites [1-6]. In fact, no less than 25% of diffuse
large B-cell lymphomas (DLBCLs) primarily
arise in a site other than a lymph node or lym-
phoid organ [7]. There are some discrepancies in
the definition of primary extranodal lymphoma
that may contribute to the wide range in the inci-
dence described for these cases [6, 8-11].
Whereas the situation is clear for localized lym-
phomas isolated to a single extranodal location,
secondary extranodal involvement by a systemic
lymphoma cannot always be ruled out in
advanced stage disease. Although definitions
have varied, for practical terms lymphomas with
a dominant extranodal component and only mini-
mal nodal disease can be considered primary
extranodal [6, 8]. Secondary lymphoid organs
such as the spleen and Waldeyer’s ring, including
the tonsils, are typically not considered extrano-
dal sites.

In addition to primary extranodal cases, extra-
nodal involvement is common in typical nodal
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lymphomas, with around one half of diffuse large
B-cell lymphoma (DLBCL) patients showing
one extranodal site and 20% two or more. The
latter is considered a poor risk parameter in the
majority of prognostic scores for aggressive lym-
phomas, including the International Prognostic
Index (IPI) [12-15]. Additionally, DLBCL aris-
ing in immunocompromised patients, including
HIV+ and posttransplant [16, 17], constitutes dis-
tinct biologic subsets with frequently extranodal
localization, including the central nervous sys-
tem (CNS); these lymphomas are reviewed in
detail in Chaps. 8 and 9.

The distribution of extranodal sites in aggres-
sive lymphoma is very heterogeneous. The gas-
trointestinal (GI) tract is the most frequent
extranodal site, particularly the stomach, fol-
lowed by the skin, bone, and CNS. Other sites are
rare but include the liver, lungs, and genitouri-
nary organs [4-8, 11]. Within aggressive lym-
phomas, certain cytogenetic abnormalities
increase the likelihood of extranodal involve-
ment. Cases with a MYC translocation, espe-
cially in concert with a BCL2 and/or BCL6
rearrangement (so-called double- or triple-hit
lymphoma), often involves extranodal locations,
including the CNS [18-20].

Staging of primary extranodal DLBCL is sim-
ilar to nodal DLBCL [21-23], including a PET/
CT scan as per the Lugano criteria [23].
Nevertheless, some sites require specific tech-
niques, such as MRI for CNS lymphomas or
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endoscopies with or without endoscopic ultra-
sound for GI cases. Primary extranodal DLBCL
limited to a single extranodal location is consid-
ered stage IE or IIE in the setting of local nodal
extension only. If extranodal involvement occurs
in the setting of either diffuse nodal or additional
extranodal sites, then the stage is IV [4, 5, 23].

The aim of this chapter is to review the unique
characteristics and treatment approach for
patients with the most common primary extrano-
dal aggressive lymphomas. Most correspond to
DLBCL, but other histologies, including mantle-
cell lymphomas (MCL), Burkitt lymphomas
(BL), and peripheral T-cell lymphomas (PTCL),
will be also covered. Overall, treatment depends
primarily on the histology and, therefore, immu-
nochemotherapy; usually the standard regimen
R-CHOP (rituximab, cyclophosphamide, adria-
mycin, vincristine, and prednisone) is the gold
standard in most DLBCL cases, irrespective of
the nodal or extranodal origin [24]. Nevertheless,
some specific consideration should be mentioned
for each subtype for the most frequent extrano-
dal sites, including the GI tract, bone, breast, tes-
tis and ovary, skin, and primary mediastinal.
CNS lymphomas are addressed separately in
Chap. 10.

10.2 Gastrointestinal (Gl)
Lymphomas

GI lymphomas represent 30-40% of all extrano-
dal cases and 5-20% of all non-Hodgkin lym-
phomas [1, 25, 26]. The stomach is the most
frequently involved organ, followed by the small
intestine and colon [1, 6, 25, 26]. DLBCL is the
predominant histology, representing 60% of gas-
tric and 70% of intestinal lymphomas [27]. Other
aggressive histologies include BL (5% of cases)
and MCL (5% of cases, in most cases showing
the characteristic —multiple lymphomatous
polyposis) [26].

Patients with aggressive GI lymphomas may
present with abdominal pain, dyspepsia, nausea
and vomiting, obstruction, or GI hemorrhage.
The diagnosis is determined by tissue biopsy,

usually obtained in the course of an endoscopic
evaluation [7]. Routine staging includes a full
body PET/CT scan, as in other aggressive lym-
phomas; as well as endoscopy (esophagogastro-
duodenoscopy or colonoscopy), sometimes
combined with endoscopic ultrasound which
may provide additonal information on depth of
invasion and local nodal extension. Notably,
aggressive gastric lymphomas, even with bulky
presentation, frequently are localized, with no
infiltration of any other organ outside GI and
regional lymph nodes [6].

10.2.1 GastricLymphomas

As already indicated, the stomach is the most
frequently involved GI site. DLBCL represents
the vast majority of cases, but concomitant
MALT lymphoma can also be seen in approxi-
mately half of the cases [29]. These cases are
often seen in association with H. pylori infec-
tion, which should be checked in all patients at
diagnosis, and may present with symptoms of
gastric ulceration including pain or bleeding.
R-CHOP remains the gold-standard treatment
for gastric DLBCL [1, 24-30]. Nevertheless,
some aspects, including the role of surgery or
radiotherapy, and the eradication of Helicobacter
pylori (HP) deserve further discussion. Prior to
the development of effective chemotherapy, sur-
gery with total or partial gastrectomy was con-
sidered the standard treatment. Currently,
however, the role of surgery is marginal, except
in the setting of severe but unusual complica-
tions including perforation or refractory hemor-
rhage [31, 32]. Local therapy with involved field
radiotherapy (IF-RT) has also been used but is
not considered appropriate monotherapy in gas-
tric lymphomas, even for localized disease, since
the risk of relapse is much higher without sys-
temic therapy. Radiation can be considered as
local consolidation after chemotherapy, where
combined modality does appear to reduce the
rate of local relapse but without improvement in
overall survival [33]. Notably, this trial was in
the pre-rituximab era and no experience has been
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published in patients receiving chemoimmuno-
therapy. H. pylori eradication must also be con-
sidered in H. pylori-positive aggressive gastric
lymphomas, as is the gold standard for gastric
MALT lymphomas, usually as the only treat-
ment modality. In H. pylori-positive DLBCL,
however, H. pylori eradication is usually consid-
ered an adjunct to standard immunochemother-
apy. Interestingly, H. pylori eradication alone
has been preliminarily investigated in gastric
DLBCL [34-37]. Two clinical trials have shown
high CR rates (63—-69%) in de novo limited-stage
gastric H. pylori-positive DLBCL, as well as in
patients ~ with DLBCL  arising  from
H. pylori-positive  MALT lymphoma (CR
rate 56%) [35, 36, 38]. These intriguing data
warrant further evaluation but do not presently
support antibiotic therapy alone in H. pylori-
positive  DLBCL patients who can tolerate
chemoimmunotherapy.

10.2.2 Intestinal Lymphomas

Intestinal lymphomas are the second in frequency
within the GI tract. Most cases are DLBCL,
although BL, MCL, and PTCL (especially
enteropathy-associated T-cell lymphoma) are
also seen. MCL is associated with a characteristic
syndrome of multiple lymphomatous polyposis,
which may be asymptomatic or be associated
with discomfort or bleeding.

Diagnosis of intestyinal lymphomas may be
made endoscopically, but surgery may
also have a role in the diagnosis of intesti-
nal lymphoma (laparoscopy or open surgery
with bowel resection) as well as in dealing
with complications of the lymphoma itself or
sequelae of treatment, including perforation,
hemorrhage, or obstruction [39, 40]. R-CHOP
is the standard for intestinal DLBCL. The risk
of complications is higher than for gastric
cases, about 20-30% of cases, and so patients
must be followed closely and counseled
accordingly.

MCL involvement is usually secondary in
the setting of extensive systemic disease and

should be treated with the standard approach of
this type (chemoimmunotherapy including
cytarabine followed by intensification with
autologous stem cell transplantation for young
fit patients) [41]. At present, the systematic
investigation of gastric and colonic involve-
ment by means of endoscopies is not formally
recommended for all patients with MCL, since
the finding of infiltration does not substantially
change prognosis or treatment in this disease
which is virtually always advanced stage at the
time of diagnosis [42].

Sporadic BL, the predominant subtype seen
in Western countries, often presents as a bulky
abdominal mass, with the ileocecal area being
the most frequently involved location [43].
HIV-associated Burkitt lymphoma will usually
present at advanced stage with extensive
involvement of virtually any extranodal loca-
tion [44]. Curative treatment of BL is typically
with intensive multi-agent chemotherapy and
rituximab. Dose-adjusted EPOCH-R is emerg-
ing as a less intensive and highly effective
alternative, particularly in older or less fit
patients [45].

Finally, primary intestinal T-cell lymphoma is
usually diagnosed as enteropathy-associated
T-cell lymphoma and occurs in patients with
underlying celiac disease [46]. The small intes-
tine is the most commonly involved location, and
patients typically present with abdominal pain
and diarrhea and may have malabsorption with
anorexia, fatigue, and malnutrition. The diagno-
sis is usually made via endoscopic biopsy. Less
commonly, a primary intestinal T-cell lymphoma
can occur in the absence of underlying celiac dis-
ease, known as intestinal T-cell lymphoma NOS,
and also follows an aggressive clinical course.
Although localized in the bowel, the prognosis of
patients with primary intestinal T-cell lympho-
mas is generally unfavorable, with a median OS
of less than 1 year in multiple series [47]. CHOP-
like therapy remains the most popular approach,
followed by consolidation with autologous or
allogeneic stem cell transplantation in younger
patients with a favorable performance status
[47-49].



204

J.S. Abramson and A. Lépez-Guillermo

10.3 Primary Bone Lymphoma

Lymphomas primarily arising in bone represent
about 5% of extranodal lymphomas and 5% of
bone cancers. Histologically, 70-80% are
DLBCL, although other histologies are possible,
including BL and anaplastic large-cell
lymphomas (ALCL), among others [50-53].
Symptoms are usually local, including pain (80—
90% of the cases), presence of tumor mass, or
pathologic fractures. Osteolysis, hypercalcemia,
or spinal cord compression is possible but infre-
quent. Three forms of presentation are described:
a single bone lesion, a polyostotic location with
multiple bone lesions, and disseminated lesions
in the setting of secondary bone infiltration of a
systemic lymphoma [50, 51].

The diagnosis is by means of a bone biopsy.
Fine needle aspiration is not sufficient to reach
the correct diagnosis and characterization of the
lymphoma, so diagnosis usually needs a core
needle or surgical biopsy. Plain radiographs are
nonspecific, so CT scans or magnetic resonance
imaging (MRI) is often employed to define the
local extension as well as the cortical inva-
sion and destruction. PET/CT is the standard
modality for staging, as for any other DLBCL,
with the PET component being particularly
important as bone involvement by DLBCL may
not sufficiently distort cortical anatomy suffi-
ciently to be obvious on CT alone. PET is also
critical in the restaging setting where FDG-
avidity is necessary to distinguish active lym-
phoma from posttreatment sclerotic change [54].
Notably, low-level FDG-avidity posttreatment is
common in primary DLBCL of bone due to low-
level avidity within sites of bone remodeling fol-
lowing therapy and may need to be followed with
serial imaging to insure resolution. Staging is
performed with the Lugano criteria where a sin-
gle bony location is classified as stage IE and
mutifocal bone disease classified as stage IV
[11]. Patients with localized primary bone
DLBCL (stage IE) typically have an excellent
outcome, and the usefulness of the IPI may be
lower in this subset relative to other DLBCLs
[50]. The International Extranodal Lymphoma
Study Group (IELSG) found that younger age,

normal LDH, good performance status, com-
bined modality therapy, and higher radiation dose
predicted particularly favorable outcome [50, 51,
55]. R-CHOP followed by consolidative radia-
tion therapy should therefore be considered the
preferred therapy in limited-stage DLBCL of
bone if the site is amenable to radiation therapy
with an acceptable toxicity profile. For advanced
stage disease, R-CHOP remains the cornerstone
of therapy for six complete cycles [24, 30]. Data
from the German High Grade Lymphoma Study
Group has suggested that radiation consolidation
to bony sites adds value even in advanced stage
disease with an improvement in event-free sur-
vival, though without a statistical improvement in
OS [56]. Further analysis is required to under-
stand if patients in a complete metabolic remis-
sion by PET scan garner benefit from
consolidation following chemoimmunotherapy
or whether the value of radiation may be limited
to PR patients.

10.4 Primary Mediastinal B-Cell
Lymphoma

Primary mediastinal B-cell lymphoma (PMBCL)
is a distinct clinical and biological variant of
DLBCL derived from thymic B cells.
Transcriptional profiling has shown that PMBCL
shares overlapping molecular features with the
nodular sclerosis variant of classical Hodgkin
lymphoma (NSHL), including activation of the
nuclear factor-kappa B (NF-kB) pathway and
Janus kinase/signal transduction and activator of
transcription (JAK/STAT) signaling [57-59].
Amplification of the 9p24.1 locus containing
JAK?2 as well as PD-1 ligands further promotes
JAK/STAT activation and immune escape,
respectively.

Biologic similarities with NSHL may be
reflected histologically as well with the diffuse
proliferation of malignant lymphocytes separated
by compartmentalizing fibrosis [60]. The malig-
nant cells are often pleomorphic, and Reed-
Sternberg-like variants may be observed. Unlike
the classical Hodgkin lymphoma, the pan B-cell
markers CD19, CD20, CD22, and CD79a are
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expressed in PMBCL, though surface immuno-
globulin is typically absent. Most cases will also
express CD23 and CD30, though the latter is usu-
ally dim and heterogeneous in contrast to NSHL
where it is bright and uniform. Most cases will
express PD-L1 and PD-L2, reflecting the under-
lying amplification of the 9p24.1 genetic locus.

Clinically, PMBCL occurs in younger patients
than typical DLBCL NOS with a median age of
approximately 35 years. There is a slight female
predominance, and three quarters of patients will
present with bulky mediastinal disease.
Mediastinal tumors may be locally invasive of
midline mediastinal structures, the lungs, pericar-
dium, and chest wall, and can result in superior
vena cava syndrome as well as pleural or pericar-
dial effusions. Despite the locally invasive nature,
advanced stage disease is uncommon, occurring
in only approximately 20% of cases at diagnosis.
When disease does occur outside of the mediasti-
num, disseminated nodal or bone marrow
involvement is markedly less common than vis-
ceral metastatic disease.

Prior to the introduction of rituximab, the tra-
ditional CHOP regimen had been associated with
a higher failure rate than would be expected in a
large-cell lymphoma occurring predominantly in
young people with limited-stage disease.
Retrospective analyses of more intensive regi-
mens such as MACOP-B (methotrexate, doxoru-
bicin, cyclophosphamide, vincristine, prednisone,
and bleomycin) and VACOP-B (etoposide, doxo-
rubicin, cyclophosphamide, vincristine, predni-
sone, and bleomycin) appeared superior to CHOP
[61-63]. The majority of patients in historic
series also received consolidative mediastinal
radiation, which was associated with an improved
progression-free survival compared to patients
treated with radiation alone [61, 62]. In the mod-
ern era, rituximab added to CHOP may not obvi-
ate the deficits of CHOP alone. A retrospective
analysis of 63 PMBCL patients treated with
R-CHOP reported a 21% incidence of primary
induction failure and a 5-year PES of 68% [64].
Adverse prognostic factors in this analysis
included advanced stage disease, older age, and
increased age-adjusted IPI score. As in the pre-
rituximab era, the majority (77%) of R-CHOP-

treated  patients  received  consolidative
mediastinal radiation. A subset analysis of 87
patients with PMBCL treated in the prospective
Mabthera International Trial (MInT) of CHOP-
like chemotherapy with or without rituximab
found a benefit for rituximab plus chemotherapy
compared to chemotherapy alone [65]. The
3-year event-free survival for patients treated
with R-CHOP was excellent at 78%, though
notably the trial was limited to patients under the
age of 60 with no more than one IPI risk factor,
$0 92% of subjects had limited-stage disease and
the vast majority of high-risk patients who may
have fared poorly were excluded. As with prior
series, over 70% of subjects also required con-
solidative radiation therapy. The failure rate with
R-CHOP, particularly in high-risk patients, as
well as the long-term potential side effects of
radiation therapy including secondary malignan-
cies, heart disease, lung disease, and thyroid dys-
function or cancer, prompted further investigation
of more intensive regimens combined with ritux-
imab. Dose-adjusted EPOCH-R was evaluated in
a phase II study from the National Cancer
Institute which included 51 patients with PMBCL
treated with 6 cycles of DA-EPOCH-R and no
planned radiation therapy. The 5-year event-free
survival was 97%; only two patients required
radiation treatment, and no patient experienced
relapse [66]. These data suggest that
DA-EPOCH-R carries a low rate of primary
induction failure, appears to obviate the need for
irradiation in most patients, and has resulted in a
widespread adoption of this treatment as initial
therapy in PMBCL.

Though most patients with PMBCL will be
cured with frontline chemo-immunotherapy, a
significant minority will have primary refractory
disease or relapse after achieving initial remis-
sion. Most treatment failures occur early—either
during initial treatment or within 1 year of com-
pleting therapy—and relapses greater than
18 months from completing frontline therapy in
this disease are rare. Relapsed and refractory
PMBCL is a challenging disease as patients are
often resistant to second-line therapy as well. The
current approach to relapsed or refractory PMBCL
is identical to DLBCL whereby second-line
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chemoimmunotherapy is administered, and
patients with chemosensitive disease then proceed
to high-dose chemotherapy with autologous stem
cell transplantation. Unfortunately, PMBCL
patients do not fare as well with this traditional
salvage approach as other patients with DLBCL
[67, 68]. A retrospective analysis of patients with
relapsed PMBCL compared to DLBCL NOS
found lower rates of overall response to second-
line therapy (25% versus 48%) and worse overall
survival at 2 years (15% versus 34%) [68]. Novel
therapies are therefore needed for these high-risk
patients at relapse. Expression of CD30 in the
majority of tumors prompted investigation of
brentuximab vedotin, a CD30-directed antibody
drug conjugate, which is highly effective and
FDA approved for treatment of relapsed classical
Hodgkin lymphoma, a biologic cousin of PMBCL.
Unfortunately, the results of a phase II study in
relapsed PMBCL were disappointing with objec-
tive responses observed in only 2 of 15 treated
patients in a phase II study, both partial responses,
prompting early closure of the trial [69]. More
appealing has been targeting the amplified PD-L1
and PD-L2 with immune checkpoint inhibitors, as
has also proven effective in relapsed classi-
cal Hodgkin lymphoma. A prospective phase II
study of the PD-1 inhibitor pembrolizumab
included 17 evaluable patients with PMBCL and
showed responses in 7 of 17 patients (41%) [70].
The median duration of remission had not been
reached at a median follow-up of 11 months, sug-
gesting that many of these responses may prove
durable. Finally, anti-CD19 CAR T-cells have
shown the ability to induce complete and durable
remissions in a significant proportion of patients
with chemorefractory PMBCL and are now con-
sidered the standard therapy in this extremely
high-risk indication after failure of 2 or more prior
lines of therapy [71, 72].

10.5 Testicular Lymphomas

Primary testicular lymphoma (PTL) accounts for
less than 5% of all testicular tumors and only
1-2% of all non-Hodgkin lymphomas. The vast

majority of cases (approximately 90%) are
DLBCL, though rarely other histologies can
involve the testis, including extranodal marginal
zone lymphoma, BL, MCL, extranodal NK/T--
cell lymphoma, peripheral T-cell lymphoma, and
ALCL. This chapter will focus on primary
DLBCL of the testis. PTL occurs at a median age
in the late 60s and is the most common testicular
malignancy in men over the age of 60 [73, 74].
The most common clinical presentation is with a
painless unilateral testicular mass, and systemic
“B” symptoms are uncommon. Three quarters of
patients present with limited (Ann Arbor stages
I-II) disease, with the remaining quarter present-
ing at advanced stage. Stage I patients have iso-
lated testicular involvement, while stage II
patients will also have involvement of the retro-
peritoneal nodes. Similar to PMBCL, when PTL
presents at advanced stage, it has a predilection
for extranodal locations, particularly the CNS
and the contralateral testis. These sites are also
common locations of relapse after initial therapy,
with nearly a third of relapses involving the CNS
[74, 75], most commonly the brain parenchyma.
Interestingly, relapses in the CNS may occur as
late as 10 years after initial treatment.

Diagnosis of PTL is typically made via orchi-
ectomy. The tumor cells express pan B-cell mark-
ers CD19, CD20, and CD79A and are usually
positive for BCL-2. Cell of origin, as determined
either by gene expression profiling or immuno-
histochemistry, is the activated B-cell (ABC)
subtype in the vast majority of cases. Activating
MYDS88 mutations are found in 70-86% of cases,
often in association with a concomitant activating
CD79B mutation [76, 77]. Deletions of the HLA
loci are common, as are gains of chromosome
19q13 [78]. Copy number gains of 9p24.1, result-
ing in increased expression of PD-L1 and PD-L2,
are also observed in the majority of cases and
may have therapeutic relevance [77].

All patients with PTL require systemic therapy
as the relapse rate after orchiectomy alone is
approximately 80% with a median overall survival
of 1 year [74, 75]. In a multicenter retrospective
analysis of PTL by the International Extranodal
Lymphoma Study Group (IELSG), the 5-year
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overall survival for the entire population was 48%,
but patients treated with combination chemother-
apy (prior to rituximab), intrathecal chemotherapy,
and prophylactic scrotal radiation had the best out-
come with a 3-year overall survival of 88%. This
led to a phase II clinical trial by the IELSG-
evaluating R-CHOP, intrathecal methotrexate, and
prophylactic scrotal radiation in 53 patients with
limited-stage PTL and resulted in a 5-year PFS
and OS of 74% and 85%, respectively [79]. This
study did have three CNS relapses, one of which
was in the brain parenchyma. Whether intrathecal
methotrexate represents the optimal method of
CNS prophylaxis, however, remains unknown.
The majority of CNS recurrences of PTL occur
within the brain parenchyma, which is unlikely to
be successfully reached by intrathecal therapy
alone. Further, intrathecal injections via lumbar
puncture yield highly variable concentrations
within the cerebral ventricles, with many patients
not achieving therapeutic concentrations [80].
This has led some to employ systemic methotrex-
ate for CNS prophylaxis in patients at high risk for
CNS relapse of DLBCL, as it can be safely and
effectively combined with R-CHOP, usually
administered at a dose of 3-3.5 g/m? on day 15 of
the 21-day R-CHOP cycle [81]. Whether systemic
or intrathecal prophylaxis is preferable remains
uncertain at this time, and so either modality can
be considered appropriate. Certainly, optimal ini-
tial therapy of PTL should include orchiectomy,
R-CHOP with incorporation of CNS prophylaxis
(either intrathecal or systemic), and prophylactic
scrotal radiotherapy.

Relapsed PTL is treated similar to other cases
of relapsed DLBCL where second-line chemo-
therapy followed by high-dose chemotherapy
with autologous stem cell transplant remains the
treatment of choice for transplant-eligible patients
with chemosensitive relapsed disease. Several
biologically targeted therapies are also commer-
cially available with biologic and clinical ratio-
nale in relapsed PTL. Both lenalidomide and
ibrutinib have shown activity in relapsed DLBCL,
particularly the ABC subtype which comprises
most cases of PTL [82, 83]. Ibrutinib appears to
have particularly encouraging activity within

ABC DLBCLs which harbor mutations of both
MYD88 and CD79B, a mutational pattern
enriched within PTL, making this a potentially
appealing therapy for chemorefractory disease.
Amplification and expression of PD-1 ligands in
the majority of PTLs also raise the prospect of
PD-1/PD-L1 inhibitors in this disease, and pre-
liminary evidence of efficacy has been demon-
strated in a small number of patients [84].
Encouragingly, lenalidomide, ibrutinib, and PD-1
inhibitors have all shown activity in CNS lympho-
mas, which is of great relevance in this DLBCL
subtype. Further data regarding the proper use and
sequencing of these novel agents is needed.

10.6 BreastLymphoma

Lymphomas localized to the breast represent
about 2% of extranodal lymphomas and less than
1% of breast malignancies [85, 86]. DLBCL is
the most frequent aggressive histology, although
other types, including BL, may be seen. Of note,
indolent lymphomas, particularly MALT, often
appear in the breast and are managed akin to
other localized indolent lymphomas. Primary
breast DLBCL is biologically different from
other sites. The mutational profile mostly involves
the NF-kB signaling pathway, with a high fre-
quency of PIMI mutations [87].

Primary breast lymphoma typically presents
with a mass that is clinically suspicious of a
breast carcinoma [88-90]. Local symptoms are
frequent, whereas general manifestations are rare
in localized cases. Surgical or core needle biopsy
is mandatory for diagnosis as fine needle aspira-
tion is insufficiently diagnostic. According to the
largest retrospective study by the IELSG [90],
primary DLBCL of the breast has some substan-
tial differences with respect to standard nodal
DLBCLs including (1) high risk of contralateral
breast involvement, (2) relapse tendency in other
extranodal sites, and (3) risk of CNS involvement
or relapse (although this latter point remains con-
troversial in the modern era). Based on the IELSG
data, treatment with CHOP and radiation pro-
duced a median PFS and OS of 5.5 and 8 years,
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respectively, in the pre-rituximab era. More
recent data suggest that IF-RT still adds signifi-
cant therapeutic benefits receiving chemoimmu-
notherapy [91]. Although not demonstrated in a
specific trial, the addition of rituximab is likely to
be beneficial, so R-CHOP is the current standard
of care [9]. Whether increased CNS risk persists
in the rituximab era is unclear as it has not
emerged as a discrete risk factor on multivariable
analyses in DLBCL. Attention should be paid to
other risk factors, and CNS prophylaxis consid-
ered in patients with high-risk IPI scores, but
insufficient data exists to recommend routine
inclusion in low-risk patients with stage IE dis-
ease treated with combined modality therapy.
Breast involvement in Burkitt lymphoma is com-
mon and should be managed similar to other
Burkitt lymphomas with intensive regimens that
include CNS prophylaxis.

10.7 Primary Cutaneous
Lymphoma

The skin is a common site of lymphoma involve-
ment, most frequently of T-cell origin (about
80%), including mycosis fungoides and primary
cutaneous anaplastic large-cell lymphoma, usu-
ally presenting at early stage and managed by
dermatologists. Among cutaneous B-cell lym-
phomas, most are indolent histologies such
as MALT and primary cutaneous follicle center
lymphomas, but a small percentage are
DLBCL. Among the latter, primary cutaneous
DLBCL leg-type is an aggressive lymphoma fre-
quently seen in elderly women and appearing on
the legs as the name implies. These lymphomas
are of ABC origin and are characterized by an
aggressive clinical course with subsequent
relapse in extra-cutaneous sites in more than 50%
of cases [92]. The outcome is generally unfavor-
able, with 5-year OS of about 50%. Treatment is
with standard R-CHOP [93, 94], but novel
approaches targeting the ABC subtype, such as
with the inclusion of lenalidomide or ibrutinib,
warrant investigation. The role of IF-RT is not
well established, but given the relatively poor
outcome with immunochemotherapy alone,

radiation consolidation should be strongly con-
sidered for limited-stage disease.

10.8 Extranodal Aggressive
Lymphoma in Other
Locations

Aggressive extranodal lymphomas can arise in
virtually any other extranodal site, but there is no
sufficient data to classify them presently as dis-
crete diseases with unique management recom-
mendations. So DLBCLs occurring primarily
within the lung, liver, kidney, adrenal gland,
ovary, uterus, or other extranodal locations
are typically treated with R-CHOP as with typi-
cal cases of DLBCL [24, 30]. Consolidative
radiation therapy is not routinely employed in
most visceral DLBCLs given the concern for
organ toxicity, and the encouraging efficacy of
R-CHOP alone, but should be considered on a
case-by-case basis dependent on location, field
size, and response to chemoimmunotherapy.
Whether these discrete locations are indepen-
dently associated with risk of CNS relapse
remains controversial without consistent results
observed in multivariable analyses in the modern
era. Involvement of the kidney or adrenal gland
has been fairly consistent and should warrant
CNS prophylaxis in eligible patients [95]. Other
extranodal locations should be assessed in the
context of their overall disease burden and addi-
tional risk factors for CNS dissemination such as
IPI score and translocation status of MYC and
BCL2 [96].

References

1. Freeman C, Berg JW, Cutler SJ. Occurrence and
prognosis of extranodal lymphomas. Cancer.
1972;29:252-60.

2. Norris HJ, Jensen RD. Relative frequency of ovar-
ian neoplasms in children and adolescents. Cancer.
1972;30:713-9.

3. Konje JC, Otolorin EO, Odukoya OA, et al. Burkitts
lymphoma of the ovary in Nigerian adults—a 27-year
review. Afr ] Med Med Sci. 1989;18:301-5.

4. Zucca E, Roggero E, Bertoni F, et al. Primary extra-
nodal non-Hodgkin’s lymphomas. Part 1: gastrointes-



Extranodal Localization of Aggressive Lymphoma

209

10.

13.

14.

15.

16.

17.

18.

. The

tinal, cutaneous and genitourinary lymphomas. Ann
Oncol. 1997;8:727-317.

. Zucca E, Roggero E, Bertoni F, et al. Primary extrano-

dal non-Hodgkin’s lymphomas. Part 2: head and neck,
central nervous system and other less common sites.
Ann Oncol. 1999;10:1023-33.

. Lopez-Guillermo A, Colomo L, Jimenez M, et al.

Diffuse large B-cell lymphoma: clinical and biologi-
cal characterization and outcome according to the
nodal or extranodal primary origin. J Clin Oncol.
2005;23:2797-804.

. Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA,

Stein H, Thiele J, Arber DA, Hasserjian RP, Le Beau
MM, Orazi A, Siebert R, editors. WHO classification of
tumours of haematopoietic and lymphoid tissues. Lyon:
International Agency for Research on Cancer; 2017.

. d’Amore F, Christensen BE, Brincker H, et al.

Clinicopathological features and prognostic factors in
extranodal non-Hodgkin’s lymphomas. Danish LYFO
Study Group. Eur J Cancer. 1991;27:1201-8.

. Groves FD, Linet MS, Travis LB, et al. Cancer sur-

veillance series: non-Hodgkin’s lymphoma incidence
by histologic subtype in the United States from 1978
through 1995. J Natl Cancer Inst. 2000;92:1240-51.
Miiller AM, Ihorst G, Mertelsmann R, et al.
Epidemiology of non-Hodgkin’s lymphomas (NHL):
trends, geographic distribution, and aetiology. Ann
Hematol. 2005;84:1-12.

. Vannata B, Zucca E. Primary extranodal B-cell lym-

phoma: current concepts and treatment strategies.
Chin Clin Oncol. 2015;4:10-27.

International ~ Non-Hodgkin’s  Lymphoma
Prognostic Factors Project. A predictive model for
aggressive non-Hodgkin’s lymphoma. N Engl J Med.
1993;329:987-94.

Sehn LH, Berry B, Chhanabhai M, Fitzgerald C, et al.
The revised International Prognostic Index (R-IPI) is
a better predictor of outcome than the standard IPI for
patients with diffuse large B-cell lymphoma treated
with R-CHOP. Blood. 2007;109:1857-61.

Zhou Z, Sehn LH, Rademaker AW, et al. An enhanced
International Prognostic Index (NCCN-IPI) for
patients with diffuse large B-cell lymphoma treated in
the rituximab era. Blood. 2014;123:837-42.
Montalbdn C, Diaz-Lépez A, Dlouhy I, et al. Validation
of the NCCN-IPI for diffuse large B-cell lymphoma
(DLBCL): the addition of B2-microglobulin yields
a more accurate GELTAMO-IPI. Br J Haematol.
2017;176:918-28.

Besson C, Lancar R, Prevot S, et al. Outcomes for
HIV-associated diffuse large B-cell lymphoma in the
modern combined antiretroviral therapy era. AIDS.
2017;31:2493-501.

Al Mansour Z, Nelson BP, Evens AM. Post-transplant
lymphoproliferative disease (PTLD): risk factors,
diagnosis, and current treatment strategies. Curr
Hematol Malig Rep. 2013;8:173-83.

Copie-Bergman C, Gaulard P, Leroy K, et al.
Immunofluorescence in situ hybridization index pre-
dicts survival in patients with diffuse large B-cell lym-

19.

20.

21.

22

23.

24.

25.

26.

217.

28.

29.

30.

phoma treated with R-CHOP: a GELA study. J Clin
Oncol. 2009;27:5573-9.

Hu S, Xu-Monette ZY, Tzankov A, et al. MYC/BCL2
protein coexpression contributes to the inferior sur-
vival of activated B-cell subtype of diffuse large
B-cell lymphoma and demonstrates high-risk gene
expression signatures: a report from the International
DLBCL Rituximab-CHOP Consortium Program.
Blood. 2013;121:4021-31.

Friedberg JW. How I treat double-hit lymphoma.
Blood. 2017;130:590-6.

Cheson BD, Horning SJ, Coiffier B, et al. Report of
an international workshop to standardize response cri-
teria for non-Hodgkin’s lymphomas. NCI Sponsored
International Working Group. J Clin Oncol.
1999;17:1244-53.

. Cheson BD, Pfistner B, Juweid ME, et al. Revised

response criteria for malignant lymphoma. J Clin
Oncol. 2007;25:579-86.

Cheson BD, Fisher RI, Barrington SF, et al.
Recommendations for initial evaluation, staging, and
response assessment of Hodgkin and non-Hodgkin
lymphoma: the Lugano classification. J Clin Oncol.
2014:32:3059-62.

Tilly H, Gomes da Silva M, Vitolo U, et al.
Diffuse large B-cell lymphoma (DLBCL): ESMO
clinical practice guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol. 2015;26(Suppl
5):v116-25.

d’Amore F, Brincker H, Gronbaek K, et al. Non-
Hodgkin’s lymphoma of the gastrointestinal tract: a
population-based analysis of incidence, geographic
distribution, clinicopathologic presentation features,
and prognosis. Danish Lymphoma Study Group. J
Clin Oncol. 1994;12:1673-84.

Kock P, del Valle F, Berdel WE, et al. Primary gas-
trointestinal non-Hodgkin’s lymphoma: I. Anatomic
and histologic distribution, clinical features, and sur-
vival data of 371 patients registered by the German
Multicenter Study GIT NHL 01/92. J Clin Oncol.
2001;19:3861-73.

Howell IM, Auer-Grzesiak I, Zhang J, et al. Increasing
incidence rates, distribution and histological charac-
teristics of primary gastrointestinal non-Hodgkin’s
lymphoma in a North American population. Can J
Gastroenterol. 2012;26:452—-6.

Song MK, Chung JS, Shin HJ, et al. Prognostic
value of metabolic tumor volume on PET/CT in pri-
mary gastrointestinal diffuse large B cell lymphoma.
Cancer Sci. 2012;103:477-82.

Ferreri A, Freschi M, Dell’Oro S, et al. Prognostic
significance of the histopathologic recognition
of low- and high-grade components in stages I-II
B-cell gastric lymphomas. Am J Surg Pathol.
2001;25:95-102.

Ghielmini M, Vitolo U, Kimby E, et al. ESMO guide-
lines consensus conference on malignant lymphomas
2011 part I: diffuse large B-cell lymphoma (DLBCL),
follicular lymphoma (FL), and chronic lymphocytic
leukemia (CLL). Ann Oncol. 2013;24:561-76.



210 J.S. Abramson and A. Lépez-Guillermo
31. Dickson BC, Serra S, Chetty R. Primary gastroin- 48. Ondrejka S, Jagadeesh D. Enteropathy-associated
testinal tract lymphoma: diagnosis and management T-cell lymphoma. Curr Hematol Malig Rep.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

of common neoplasm. Expert Rev Anticancer Ther.
2006;6:1609-28.

Ikoma N, Badgwell BD, Mansfield PF. Multimodality
treatment of gastric lymphoma. Surg Clin North Am.
2017;97:405-20.

Martinelli G, Gigli F, Calabrese L, et al. Early stage
gastric diffuse large B-cell lymphomas: results of a
randomized trial comparing chemotherapy alone
versus chemotherapy + involved field radiotherapy
(IELSG 4). Leuk Lymphoma. 2009;50:925-31.

Chen LT, Lin JT, Shyu RY, et al. Prospective study
of helicobacter pylori eradication therapy in stage
I(E) high-grade mucosa-associated lymphoid tis-
sue lymphoma of the stomach. J Clin Oncol.
2001;19:4245-51.

Ferreri AJ, Govi S, Raderer M, et al. Helicobacter
pylori eradication as exclusive treatment for
limited-stage gastric diffuse large B-cell lym-
phoma: results of a multicenter phase 2 trial. Blood.
2012;120:3858-60.

Kuo SH, Yeh KH, Wu M, et al. Helicobacter pylori
eradication therapy is effective in the treatment of
early stage H pylori-positive gastric diffuse large
B-cell lymphomas. Blood. 2012;119:4838-44.
Cuccurullo R, Govi S, Ferreri AJ. De-escalating
therapy in gastric aggressive lymphoma. World J
Gastroenterol. 2014;20:8993-7.

Kuo SH. Helicobacter pylori-related diffuse large
B-cell lymphoma of the stomach: a distinct entity
with lower aggressiveness and higher chemosensitiv-
ity. Blood Cancer J. 2014;4:220.

Cortelazzo S, Rossi A, Oldani F, et al. The modified
International Prognostic Index can predict the out-
come of localized primary intestinal lymphoma of
both extranodal marginal zone B-cell and diffuse large
B-cell histologies. Br J Haematol. 2002;118:218-28.
Ibrahim EM, Ezzat AA, ElI-Weshi AN, et al. Primary
intestinal diffuse large B-cell non-Hodgkin’s lym-
phoma: clinical features, management, and prognosis
of 66 patients. Ann Oncol. 2001;12:53-8.

Dreyling M. Mantle cell lymphoma: biology, clini-
cal presentation, and therapeutic approaches. Am Soc
Clin Oncol Educ Book. 2014:191-8.

Shannon EM, MacQueen IT, Miller JM, et al.
Management of primary gastrointestinal non-Hodgkin
lymphomas: a population-based survival analysis. J
Gastrointest Surg. 2016;20:1141-9.

Dunleavy K, Little RF, Wilson WH. Update on
Burkitt lymphoma. Hematol Oncol Clin North Am.
2016;30:1333-43.

Kaplan LD. HIV-associated lymphoma. Best Pract
Res Clin Haematol. 2012;25:101-17.

Hoelzer D. Dose-adjusted EPOCH-R for Burkitt lym-
phoma. Clin Adv Hematol Oncol. 2014;12:777-9.
Foss FM, Zinzani PL, Vose JM, et al. Peripheral T-cell
lymphoma. Blood. 2011;117:6756-67.

Armitage JO. The aggressive peripheral T-cell lym-
phomas: 2017. Am J Hematol. 2017;92:706—15.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

2016;11:504-13.

Nijeboer P, Malamut G, Mulder CJ, et al. Enteropathy-
associated T-cell lymphoma: improving treatment
strategies. Dig Dis. 2015;33:231-5.

Messina C, Ferreri AJ, Govi S, et al. Clinical features,
management and prognosis of multifocal primary bone
lymphoma: a retrospective study of the International
Extranodal Lymphoma Study Group (the IELSG 14
study). Br J Haematol. 2014;164:834—40.

Bruno Ventre M, Ferreri AJ, Gospodarowicz M, et al.
Clinical features, management, and prognosis of
an international series of 161 patients with limited-
stage diffuse large B-cell lymphoma of the bone (the
IELSG-14 study). Oncologist. 2014;19:291-8.
Horsman JM, Thomas J, Hough R, et al. Primary
bone lymphoma: a retrospective analysis. Int J Oncol.
2006;28:1571-5.

Beal K, Allen L, Yahalom J. Primary bone lym-
phoma: treatment results and prognostic factors
with long-term, follow-up of 82 patients. Cancer.
2006;106:2652-6.

Seam P, Juweid ME, Cheson BD. The role of FDG-
PET scans in patients with lymphoma. Blood.
2007;110:3507-16.

Govi S, Christie D, Messina C, et al. The clinical fea-
tures, management and prognostic effects of patho-
logical fractures in a multicenter series of 373 patients
with diffuse large B-cell lymphoma of the bone. Ann
Oncol. 2014;25:176-8]1.

Held G, Zeynalova S, Murawski N, et al. Impact of
rituximab and radiotherapy on outcome of patients
with aggressive B-cell lymphoma and skeletal
involvement. J Clin Oncol. 2013;31:4115-22.
Rosenwald A, Wright G, Leroy K, et al. Molecular
diagnosis of primary mediastinal B cell lymphoma
identifies a clinically favorable subgroup of diffuse
large B cell lymphoma related to Hodgkin lymphoma.
J Exp Med. 2003;198:851-62.

Savage KJ, Monti S, Kutok JL, et al. The molecular
signature of mediastinal large B-cell lymphoma dif-
fers from that of other diffuse large B-cell lymphomas
and shares features with classical Hodgkin lym-
phoma. Blood. 2003;102:3871-9.

Green MR, Monti S, Rodig SJ, et al. Integrative anal-
ysis reveals selective 9p24.1 amplification, increased
PD-1 ligand expression, and further induction via
JAK?2 in nodular sclerosing Hodgkin lymphoma and
primary mediastinal large B-cell lymphoma. Blood.
2010;116:3268-77.

Gaulard P, Harris NL, Pileri SA, et al. Primary medi-
astinal (thymic) large B-cell lymphoma. In: Swerdlow
SH, Campo E, Harris NL, et al., editors. WHO clas-
sification of tumours of haematopoietic and lymphoid
tissues. 4th ed. (revised) ed. Lyon: International
Agency for Research on Cancer; 2017. p. 314-6.
Todeschini G, Secchi S, Morra E, et al. Primary medi-
astinal large B-cell lymphoma (PMLBCL): long-
term results from a retrospective multicentre Italian



Extranodal Localization of Aggressive Lymphoma

21

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

experience in 138 patients treated with CHOP or
MACOP-B/VACOP-B. Br J Cancer. 2004;90:372-6.
Zinzani PL, Martelli M, Magagnoli M, et al. Treatment
and clinical management of primary mediastinal large
B-cell lymphoma with sclerosis: MACOP-B regimen
and mediastinal radiotherapy monitored by (67)gal-
lium scan in 50 patients. Blood. 1999;94:3289-93.
Savage KJ, Al-Rajhi N, Voss N, et al. Favorable out-
come of primary mediastinal large B-cell lymphoma
in a single institution: the British Columbia experi-
ence. Ann Oncol. 2006;17:123-30.

Soumerai JD, Hellmann MD, Feng Y, et al. Treatment
of primary mediastinal B-cell lymphoma with ritux-
imab, cyclophosphamide, doxorubicin, vincris-
tine and prednisone is associated with a high rate
of primary refractory disease. Leuk Lymphoma.
2014;55:538-43.

Rieger M, Osterborg A, Pettengell R, et al. Primary
mediastinal B-cell lymphoma treated with CHOP-like
chemotherapy with or without rituximab: results of
the Mabthera International Trial Group Study. Ann
Oncol. 2011;22:664-70.

Dunleavy K, Pittaluga S, Maeda LS, et al. Dose-
adjusted EPOCH-rituximab therapy in primary
mediastinal B-cell lymphoma. N Engl J Med.
2013;368:1408-16.

Lazzarino M, Orlandi E, Paulli M, et al. Treatment
outcome and prognostic factors for primary mediasti-
nal (thymic) B-cell lymphoma: a multicenter study of
106 patients. J Clin Oncol. 1997;15:1646-53.
Kuruvilla J, Pintilie M, Tsang R, Nagy T, Keating
A, Crump M. Salvage chemotherapy and autologous
stem cell transplantation are inferior for relapsed or
refractory primary mediastinal large B-cell lymphoma
compared with diffuse large B-cell lymphoma. Leuk
Lymphoma. 2008;49:1329-36.

Zinzani PL, Pellegrini C, Chiappella A, et al.
Brentuximab vedotin in relapsed primary mediastinal
large B-cell lymphoma: results from a phase 2 clinical
trial. Blood. 2017;129:2328-30.

Zinzani PL, Ribrag V, Moskowitz CH, et al. Safety
and tolerability of pembrolizumab in patients with
relapsed/refractory primary mediastinal large B-cell
lymphoma. Blood. 2017;130:267-70.

Kochenderfer JN, Dudley ME, Kassim SH, et al.
Chemotherapy-refractory diffuse large B-cell lym-
phoma and indolent B-cell malignancies can be effec-
tively treated with autologous T cells expressing an
anti-CD19 chimeric antigen receptor. J Clin Oncol.
2015;33:540-9.

Neelapu SS, Locke FL, Bartlett NL, et al.
Axicabtagene ciloleucel CAR T-cell therapy in
refractory large B-cell lymphoma. N Engl J Med.
2017;377:2531-44.

Gundrum JD, Mathiason MA, Moore DB, Go
RS. Primary testicular diffuse large B-cell lymphoma:
a population-based study on the incidence, natural
history, and survival comparison with primary nodal
counterpart before and after the introduction of ritux-
imab. J Clin Oncol. 2009;27:5227-32.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Zucca E, Conconi A, Mughal TI, et al. Patterns of
outcome and prognostic factors in primary large-cell
lymphoma of the testis in a survey by the International
Extranodal Lymphoma Study Group. J Clin Oncol.
2003;21:20-7.

Fonseca R, Habermann TM, Colgan JP, et al. Testicular
lymphoma is associated with a high incidence of
extranodal recurrence. Cancer. 2000;88:154-61.
Kraan W, Horlings HM, van Keimpema M, et al.
High prevalence of oncogenic MYDS88 and CD79B
mutations in diffuse large B-cell lymphomas pre-
senting at immune-privileged sites. Blood Cancer J.
2013;3:e139.

Chapuy B, Roemer MG, Stewart C, et al. Targetable
genetic features of primary testicular and pri-
mary central nervous system lymphomas. Blood.
2016;127:869-81.

Booman M, Szuhai K, Rosenwald A, et al. Genomic
alterations and gene expression in primary diffuse
large B-cell lymphomas of immune-privileged sites:
the importance of apoptosis and immunomodulatory
pathways. J Pathol. 2008;216:209-17.

Vitolo U, Chiappella A, Ferreri AJ, et al. First-line
treatment for primary testicular diffuse large B-cell
lymphoma with rituximab-CHOP, CNS prophy-
laxis, and contralateral testis irradiation: final results
of an international phase II trial. J Clin Oncol.
2011;29:2766-72.

Shapiro WR, Young DF, Mehta BM. Methotrexate:
distribution in cerebrospinal fluid after intravenous,
ventricular and lumbar injections. N Engl J Med.
1975;293:161-6.

Abramson JS, Hellmann M, Barnes JA, et al.
Intravenous methotrexate as central nervous system
(CNS) prophylaxis is associated with a low risk of
CNS recurrence in high-risk patients with diffuse
large B-cell lymphoma. Cancer. 2010;116:4283-90.
Hernandez-Ilizaliturri FJ, Deeb G, Zinzani PL, et al.
Higher response to lenalidomide in relapsed/refrac-
tory diffuse large B-cell lymphoma in nongerminal
center B-cell-like than in germinal center B-cell-like
phenotype. Cancer. 2011;117:5058-66.

Wilson WH, Young RM, Schmitz R, et al. Targeting B
cell receptor signaling with ibrutinib in diffuse large
B cell lymphoma. Nat Med. 2015;21:922-6.

Nayak L, Iwamoto FM, LaCasce A, et al. PD-1 block-
ade with nivolumab in relapsed/refractory primary
central nervous system and testicular lymphoma.
Blood. 2017;129:3071-3.

Cheah CY, Campbell BA, Seymour JF. Primary breast
lymphoma. Cancer Treat Rev. 2014;40:900-8.

Jia'Y, Sun C, Liu Z, et al. Primary breast diffuse large
B-cell lymphoma: a population-based study from
1975 to 2014. Oncotarget. 2017;9:3956-67.

Franco F, Gonzilez-Rinc6én J, Lavernia J, et al.
Mutational profile of primary breast diffuse large
B-cell lymphoma. Oncotarget. 2017;8:102888-97.
Avilés A, delgado S, Nambo MJ, et al. Primary
breast lymphoma: results of a controlled clinical trial.
Oncology. 2005;69:256—-60.



212

J.S. Abramson and A. Lépez-Guillermo

89. Lin'Y, Guo XM, Shen KW, et al. Primary breast lym-
phoma: long-term treatment outcome and prognosis.
Leuk Lymphoma. 2006;47:2102-9.

90. Ryan G, Martinelli G, Kuper-Hommel M, et al.
Primary diffuse large B-cell lymphoma of the breast:
prognostic factors and outcomes of a study by the
International Extranodal Lymphoma Study Group.
Ann Oncol. 2008;19:233-41.

91. Liu PP, Wang KF, Jin JT, et al. Role of radiation ther-
apy in primary breast diffuse large B-cell lymphoma
in the rituximab era: a SEER database analysis.
Cancer Med. 2018;7:1845-51.

92. Willemze R, Vergier B, Duncan LM. Primary cuta-
neous diffuse large B-cell lymphoma, leg type. In:
Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri
SA, Stein H, Thiele J, Arber DA, Hasserjian RP, MM
LB, Orazi A, Siebert R, editors. WHO classification
of tumours of haematopoietic and lymphoid tissues.

93.

94.

95.

96.

Lyon: International Agency for Research on Cancer;
2017. p. 303-4.

Hamilton SN, Wai ES, Tan K, et al. Treatment and
outcomes in patients with primary cutaneous B-cell
lymphoma: the BC Cancer Agency experience. Int J
Radiat Oncol Biol Phys. 2013;87:719-25.

Grange F, Joly P, Barbe C, et al. Improvement of
survival in patients with primary cutaneous diffuse
large B-cell lymphoma, leg type, in France. JAMA
Dermatol. 2014;150:535-41.

Schmitz N, Zeynalova S, Nickelsen M, et al. CNS
International Prognostic Index: a risk model for CNS
relapse in patients with diffuse large B-cell lymphoma
treated with R-CHOP. J Clin Oncol. 2016;34:3150-6.
Rosenthal A, Younes A. High grade B-cell lymphoma
with rearrangements of MYC and BCL2 and/or
BCL6: double hit and triple hit lymphomas and double
expressing lymphoma. Blood Rev. 2017;31:37-42.



	10: Extranodal Localization of Aggressive Lymphoma
	10.1	 Introduction
	10.2	 Gastrointestinal (GI) Lymphomas
	10.2.1	 Gastric Lymphomas
	10.2.2	 Intestinal Lymphomas

	10.3	 Primary Bone Lymphoma
	10.4	 Primary Mediastinal B-Cell Lymphoma
	10.5	 Testicular Lymphomas
	10.6	 Breast Lymphoma
	10.7	 Primary Cutaneous Lymphoma
	10.8	 Extranodal Aggressive Lymphoma in Other Locations
	References




