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Abstract

Many progresses have been done in the management
of gastrointestinal (GI) lymphomas during last decades,
especially after the discovery of Helicobacter pylori-de-
pendent lymphoma development. The stepwise imple-
mentation of new endoscopic techniques, by means of
echoendoscopy or double-balloon enteroscopy, enabled
us to more precisely describe the endoscopic features
of GI lymphomas with substantial contribution in pa-
tient management and in tailoring the treatment strat-
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egy with organ preserving approaches. In this review,
we describe the recent progresses in GI lymphoma
management from disease diagnosis to follow-up with a
specific focus on the endoscopic presentation according
to the involved site and the lymphoma subtype. Addi-
tionally, new or emerging endoscopic technologies that
have an impact on the management of gastrointesti-
nal lymphomas are reported. We here discuss the two
most common subtypes of GI lymphomas: the mucosa-
associated lymphoid tissue and the diffuse large B cell
lymphoma. A general outline on the state-of-the-art of
the disease and on the role of endoscopy in both diag-
nosis and follow-up will be performed.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The understanding of gastro-intestinal lym-
phomas biology has led the scientific community to
implement the diagnostic accuracy and the prognostic
assessment of these patient. Such advances have rec-
ognized a pivotal role in more sophisticated endoscopic
techniques and, in the advent of endoscopic ultraso-
nography, a clinical tool able to predict, with high levels
of accuracy, the response to treatment. In this review
we will focus on the application of endoscopy, and
related techniques, in the management of gastrointes-
tinal lymphomas. An overview of the literature will be
performed on dependence of lymphoma subtype and
disease location for both low-grade and high-grade
gastro-intestinal lymphomas.
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BRIEF OVERVIEW OF GASTRO-

INTESTINAL LYMPHOMAS

Non-Hodgkin lymphomas (NHL) represent the ninth
and seventh most common cause of tumor-related mor-
tality (for male and female gender respectively) in devel-
oped countries with an upward trend over years'. The
main feature is nodal, but 40% of NHL cases will present
a primary or secondary extra-nodal presentationlz]. The
gastrointestinal (GI) tract represents the most involved
extra-nodal site’™ and is involved in more than 20% of
nodal NHL",

The definition of primary GI lymphomas has been
given by Dawson ¢ a/”, on the basis of 5 specific char-
acteristics: (1) absence of peripheral lymphadenopathies
at the time of presentation; (2) lack of enlarged medias-
tinal lymph nodes; (3) normal total and differential white
blood cell count; (4) predominance of bowel lesion at
laparotomy with only lymph nodes obviously affected
in the immediate vicinity; and (5) no lymphomatous in-
volvement of liver and spleen.

The stomach is the most common localization, ac-
counting for 60%-70% of GI lymphomas, followed by
small intestine lymphomas and colo-rectal lymphomas,
accounting respectively for 20%-35% and 5%-10% of
GI lymphomas o7 . Regarding the intestine, the ileum and
the cecum are the most involved sites, probably because
the abundant lymphoid tissue present[3’8]. In 5%-15% of
cases there are multiple localizations™™. Tt is noteworthy
that lymphomas of the colon and the rectum are more
frequent in patients affected by AIDS or Crohn dis-
ease”™"”, while gastric mucosa-associated lymphoid tissue
(MALT) lymphomas and the immunoproliferative small
intestinal disease (IPSID) recognize an etiological factor
in Helicobacter pylori (H. pylori) and Campilobacter jejuni infec-
tion respectively and T-cell lymphoma are more frequent
in celiac patients'”.

As regards histology, several types of lymphomas can
arise and a proper characterization of the subtype is es-
sential in driving the treatment. However, the histotype
frequency can vary according to the site involved (Figure
1). Gastric lymphomas are mainly represented by MALT
lymphoma, a form of indolent disease, followed by the
diffuse large B cell lymphoma (DLBCL), a type of ag-
gressive malignancy'”. However, several groups' ¥ have
recently registered an inverted trend in the distribution
of PGL, being high grade lymphomas more frequent
than low grade, probably cause the better characteriza-
tion of PGL “Not Otherwise Specified” over time.
Other subtypes of lymphomas are extremely rare in the
stomach and ate represented by sporadic cases of fol-
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licular lymphoma (FL), mantle cell lymphoma (MCL),
small lymphocytic lymphoma (SLL), T-cell lymphoma
(TCL) and plasmacytoma. Nevertheless, there are cases
where different types of lymphoma can locate at differ-
ent sites'”. On the other hand, the intestine to court is
primarily involved by aggressive lymphoma subtypes, in
particular by DLBCL'*"™. This subtype of lymphoma has
been recently better characterized, taking into account
molecular and genetic features able to influence the prog-
nosis of the disease, representing a kaleidoscopic sce-
nario'"”. In some cases, this aggtessive type of lymphoma
can arise from a progression of low-grade lymphomas
(the so called “transformed lymphomas”)m. In addition,
other lymphomas typically involving this site are Burkitt’s
lymphoma (BL) and Burkitt’s like lymphoma (BLL) both
showing a rapid and aggressive clinical course®. Rarely,
the histotype is represented by FL, MCL, and TCLlZJ In
some cases, the development of a lymphoma depends
on autoimmune disorders, such as the celiac disease,
configuring the enteropathy-associated T-cell lymphomas
(EATL) framework. Interestingly, the gross intestine can
be involved by post-transplantation lymphoproliferative
disorder (PTLD) and also by Epstein-Barr virus (EBV)-
associated lesions”. Finally, although a clear relationship
between inflammatory bowel disease (IBD) and GI lym-
phomas has not been validated, patients with IBD have
an augmented risk of develop NHL, especially if treated
with immunosuppressant' .

The clinical presentation of GI lymphomas depends
principally on the involved site and can be lymphoma-
related and site-related"”. In most patients the finding of
a GI lymphoma can be occasional”, Lymphoma-related
symptoms encompass the “B-symptoms” and com-
prise fever, drenching night sweats and weight loss. Site-
related symptoms are mainly dyspepsia, abdominal pain
(principally epigastric), nausea or vomiting, and anorexia.
Moreover, symptoms are divided into alarm (weight loss,
vomiting, haematemesis/melena, anemia, perforation)
and non-alarm (epigastric/abdominal pain, dyspepsia,
and heartburn), being alarm symptoms more frequent in
aggressive lymphomas™*™, Tt is noteworthy that the oc-
currence of alarm symptoms does not relate with endo-
scopic lesions"™. In few patients with advanced disease, a
palpable mass is present especially in lymphomas of the
ileo-cecal area arising with bulky mass, obstruction, pet-
foration, and bleeding™*'**"*,

The prognosis of the disease depends on several fac-
tors. First of all, the lymphoma subtype represents the
main factor” together With the stage of the disease! and
the clinical evaluation'". Usually, high-grade lympho-
mas (DLBCL, BL, BLL, PTLD) show a poor prognosis
compared to low-grade lymphomas (MALT-lymphomas,
FL, MCL) Pl However, this is a general rule and more
specific clinical and molecular tools are able to differenti-
ate the outcome of the disease, especially in DLBCL ",
Additionally, TCL and EATL have in general a prognosis
poorer than B-cell lymphomas®”.

The stage of the disease is important especially in
gastric MALT-lymphomas, where limited-diseases pre-
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Figure 1 Frequency of Lymphoma subtypes according to the gastrointestinal tract involved. DLBCL: Diffuse Large B-cell lymphoma; MALT: Mucosa-
associated lymphoid tissue; BL: Burkitt lymphoma; PTCL: Perypheral T-cell lymphoma; MCL: Mantle cell lymphoma; FL: Follicular lymphoma. Data estracted from

Koniaris et al®.

serves a great chance to respond to H. pylori eradication,
while more disseminated disease need a more aggressive
approach”. However, classical staging systems, usually
applied in nodal lymphomas, are not informative in GI
lymphomas, where proper staging classifications have
been developed[m. Additionally, high grade lymphomas
tend to be diagnosed at advanced stage more frequently
than low-grade lymphomas'"*

The clinical evaluation is also essential in determining
the prognosis. Poor performance status, high lactate de-
hydrogenase (LDH) levels and the surgical resection are
the major prognostic indicator in B-cell and T-cell lym-
phomasm. On these basis, several prognostic scores have
been developed over time™'”. However, their usage in GI
lymphomas is limited since they have been developed for
nodal lymphomas.

In conclusion, the prognostic features of GI lympho-
mas depends on biological and histological factors more
than the sole clinical features.

The advent of endoscopy, together with the possibil-
ity to perform an endoscopic ultrasonography and a fine-
needle aspiration, has made the study of GI lymphomas
more and more sophisticated, making them a separate
entity with respect to the nodal counterpart. Indeed a
tailored approach has been also developed dealing with
this disease™. However, GI lymphomas are still often
diagnosed with considerable delay because of the aspe-
cific endoscopic presentation!** and the absence of
symptoms in a considerable percentage of patients'™
This atypical presentation is one of the major pitfalls in
diagnosing the disease, since the median time from the
onset of symptoms to diagnosis is 76 d®". Additionally,
few data are present about the endoscopic behavior of
these lymphomas in follow-up setting and are mainly ex-
trapolated by limited series™,

The purpose of this review is to analyze the clinical
and instrumental characteristics of GI lymphomas (espe-
cially endoscopic and echo-endoscopic) in the different
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steps of patient management, from diagnosis to follow-
up, highlighting their impact in clinical practice.

MALT LYMPHOMA

Gastric MALT lymphoma

MALT lymphomas arise in the context of the lymphoid
infiltrates of the mucosa layer of hollow organs and from
glandular tissues™*. The GI tract is the most frequently
involved zone (almost 50% of cases)””, particularly the
stomach (85% of cases). The gross intestine represents
only a 0.4% of cases. In one third of cases, there are mul-
tiple sites involved ™. Additionally, patients with MALT
lymphoma of the lungs, tend also to have a GI localiza-
tion, so that, in this subset of patients, it is advisable to
petrform an endoscopic evaluation™. The simultaneous
involvement of the bone marrow is uncommon (10% of
cases) POl Rarely, there is an involvement of perigastric or-
gans (pancreas and/or spleen) and this is a finding more
frequent in H. pylori-negative MALT lymphoma com-
pared to H. pylori-positive”"

Kolve ¢t al””, found that secondary involvement of
the stomach is characterized by multiple localizations
with also an involvement of the duodenum, while in pri-
mary gastric lymphomas, there is usually a single unifocal
lesion with bulky disease and an involvement of the duo-
denum in a minimal part of the patients.

The development of this lymphoma depends on pre-
cursor lesions characterized by a chronic immune stimu-
lation, secondary to bacteria or autoimmune diseases.
Indeed, gastric lymphomas recognizes as etiological fac-
tor the chronic infection of H. pylori, while the IPSID is
secondary to Campylobacter jejuni™

The endoscopic features of the disease is extremely
variegated, often mimicking a benign disease, such as ero-
sions, multifocal gastritis or other types of malighancies,
such as gastric adenocarcinoma®™. One of the most fre-
quent and typical feature is the presence of gastric nodu-
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Figure 2 Gastric nodularity and enlarged gastric folds (A), giant gastric folds around depression zone at endoscopy (B) and gastritis-like lesions with
nodular aspect and erosions (C) respectively in a patient affected by gastric mucosa-associated lymphoid tissue lymphoma.

larity or enlarged folds located at the antrum or body of
the stomach (Figure 2A, B)™. Another endoscopic fea-
ture is given by ulceration with elevated margins or a pro-
trusion'”, In the prospect multicenter study performed
by Fischbach e# a/" in 2000, the most frequent lesion was
the presence of an unifocal ulceration. However, polyps
or normal patter can be present.

A delay in the diagnosis is frequent since in a large
cohort of patients the typical symptoms are usually
vague, there is not a suggestive endoscopic pattern , and
the lesions are usually aspecific, resembling benign con-
ditions'"**!. However, the early diagnosis of the disease
could be a critical point in order to avoid evolution to ag-
gressive lymphoma”. Indeed the diagnostic accuracy of
the technique is ranged between 11% and 22% when pet-
formed alone, rising to 50%-75% when biopsies are tak-
en™. The greater accuracy has been related to removal
of bioptic sample from ulcer margins (84%), surrounding
wall (76%), erosive areas (57%), while low accuracy has
been detected in bioptic samples of the base and of the
protruding mass””.

Certainly, the endoscopic biopsy (E-Bx) is a manda-
tory step in order to make a correct diagnosis. It should
be emphasized that the sole lymphoid infiltrate is not a
sufficient for the histological diagnosis. It is important to
evaluate the distribution of the lymphoid infiltrate and
also the relationship with the epithelium®,

The fact that MALT lymphomas usually does not
arise with alarm symptoms™*', augments the need to
perform a gastroscopy (possibly with bioptic sampling)
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in patient older than 45 years with dyspepsia, in order
to detect early lesions. Additionally, in about 10%-20%
of cases, the gastric pattern is normal or nearly normal
(gastritis-like flat lesions or petechial hemorrhages) at en-
doscopy"®! and this fact underlines the need to perform
a bioptic sample during the procedure also in benign-like
lesions (Figure 2C).

An interesting metanalysis by Zullo ¢ a/*”, evaluating
38 manuscripts and comprising 2000 patients, showed
that MALT lymphomas were more frequently localized
in the gastric antrum and body (60%-70% of cases)
and presented the following endoscopic feature: 9.7%
exophytic mass; 52.1% ulcerative pattern, 23.5% hyper-
trophic, 1% petechial hemorrhage, 12.7% normal/hypet-
emic mucosa.

In definitive, three patterns have been recognized at
endoscopy"™*": (1) exophytic type; (2) ulcerative type;
and (3) hypertrophic type with giant folds. However, re-
cently, a new endoscopic 6-items classification has been
proposed"”: (1) Exophytic: a single mass with irregular
ot polypoid aspect; (2) Ulcerative: single to multiple ul-
cerations/erosions; (3) Hypertrophic: enlarged folds and
nodular pattern; (4) Petechial hemorrhage: several pete-
chiae at mucosal level; (5) Normal/hyperemic mucosa:
normal to reddish mucosa; and (6) Mixed: more of the
above-mentioned pattern present.

Interestingly, the endoscopic pattern differ statistically
between high-grade and low-grade lymphomas since high
grade lymphomas have a probability to present with an
exophytic mass greater than low-grade lymphomas that

September 28, 2014 | Volume 20 | Issue 36 |



conversely present more frequently with petechial hemor-
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thages and normal/hyperemic mucosa
has not a recognised prognostic value™ ", Nevertheless,
some reports indicate that aggressive lymphomas tend
to present with an ulcerative lesion more frequently than
low-grade lymphomas whose privileged site of involve-
ment is the antrum, where, in 20% of cases, does not
give rise to a macroscopic lesion"™". Contrarily, Tak-
enaka ¢f a/*” found a relationship between the presence
of protruding appearance and a favorable outcome, even
if in univariate analysis, probably because it is related to
a minor wall involvement. Lee e «/*", found that pro-
truding lesions are more likely to be refractor to H. pylori
eradication. Additionally, the report of Inagaki ez al™ in-
dicated that a superficial spread of the lymphoma at en-
doscopy had a better prognosis than the deep infiltration
appearance and that the presence of cobblestone lesions
is suggestive of the API2-MALT1 fusion gene. Another
aspect is that multiple lesions confer a prognosis poorer
than a single lesion, at least in H. pylori negative MALT
lymphomasm

As suggested by Kim e 2/ and Steinbach e al*Y, the
distal stomach involvement could be related with a more
favorable outcome because the proximal localization is
likely at advanced stage and the remission rate is greater
in lymphomas localized distally rather than proximally™.,
This fact can be explained considering that proximal
gastritis is more likely autoimmune and H. pylori-indepen-
dent. However, the report by Nakamura ez al* and El-
Zahabi ez al* have not confirmed this finding, There are
also indications that the presence of gastric mucosa atro-
phy in patients with H. pylori negative gastric MALT lym-
phoma is an hallmark of a previous H. pylori infection'
However, since the endoscopic features are not specific,
the histological evaluation remains the golden standard in
order to perform diagnosis'’

A novel approach is given by the magnified endos-
copy that can visualize also the microstructure of vessels
and mucosa®™". This technique is limited to specialized
centers and was aimed to overpass the difficulties in
distinguishing gastric cancers from gastric lymphomas
at conventional endoscopy. Its clinical application is re-
stricted to the detection of small cancer lesions”". In the
report by Ono ¢ al®™ even if there was not a significant
change in the pattern at magnified endoscopy, the abnor-
mality of vessel structures, that at diagnosis are larger and
grosser than in gastritis, returned to normal in every re-
sponding patient. Additionally, some reports[sl’w indicate
that magnified endoscopy would be useful in predicting
the response to the treatment prior to the biopsy since, in
their cohort, the irregularities of gastric pits returned to
normal in responding patients, while persisted in non-re-
sponding patients. However, this technique is difficult to
apply in GI lymphomas since they usually arise from the
deep layer of the stomach and also because the presence
of gastric mucus and H. pylori related inflammation can
alter the results™. However, no consolidated evidences
are present in literature regarding this technique.
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Indeed, one of the major aspect regarding gastric
MALT lymphomas is to establish the association with H.
Pylori infection. Biologically, H. pylori is able to promote a
condition of persistent inflammation with the formation
an “acquired” MALT of the stomach. Basically, tow steps
of gastric MALT lymphoma development can be deter-
mined™™". The first step is the development of mono-
clonal lymphocytes strongly related to H. pylori infection.
The second step is the development of immortalized
lymphocytes no longer dependent on the H. pylori infec-
tion. These biological considerations are fundamental in
understanding why a limited disease will respond greatly
to H. pylori eradication treatment, while in advanced stage
disease, the usage of H. pylori eradication treatment alone
would not be sufficient””". Indeed when the tumor is
localized at the first or second layer of the gastric wall, it
is still H. pylori-dependent, while the involvement of the
third and fourth layer indicate an independence from H.
Pylori infection.

For these reasons, in the last years, endoscopic ultra-
sonography (EUS) has gained a great role in the man-
agement of extranodal-MALT lymphoma, especially in
gastric MALT lymphomas™.. This technique can be used
at different steps of PGL management. The major role is
the definition of the gastric wall involvement in the con-
text of the diagnostic work-up with a levels of evidence
of “A”™ 1In fact, contrarily to other images modalities,
EUS is able to discriminate the five layers of the stomach
defining the layer involvement with a sensitivity ranging
from 80% to 99% and a specificity of 100%"",

Basically, four patterns can be presentm: (1) super-
ficial: thickening of the second and third layer without
involvement of the first and fourth layer (Figure 3A); (2)
diffuse-infiltrative: diffuse trans-mural involvement of the
gastric wall with irregular layer border and not uniform
echogenicity (Figure 3B); (3) mass-forming: localized
hypoechoic mass at the third-four layer well demarcated
from the surrounding tissue (Figure 3C); and (4) mixed-
type: combination of the previous three patterns.

When compared to the endoscopic pattern, it is pos-
sible to note a relationship between these two endoscopic
techniques. Indeed, a nodular mucosa is present in pa-
tients with the pattern 1 and 2, while nodular hyper tro-
phic pattern with ulcers are present in group 2. Polypoid
elevation is exclusively present in group 3. The presence
of deep mucosa ulcers relate with the finding of a mixed-
type at EUS.

However, this is an operator-dependent technique and
in some cases, especially in the definition of intermediate
stage disease, the inter-operator variability tend to aug-
ment™. EUS usage is now widespread and the treatment
of MALT gastric lymphomas depends on this valuation,
since diseases limited to the I and II layer of the stom-
ach preserve a greater possibility to respond to H. pylori
eradication than more advanced disease. Additionally, with
EUS is possible to detect peri-gastric nodal involvement.

Additionally, several Authors have investigated the
usefulness of EUS also in follow-up settingsm“]. It must
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Figure 3 Endoscopic ultrasonography (radial scanning). A: Disruption of the second layer with preservation of the other layers and no nodal involvement (T1 NO); B:
Diffuse infiltrative pattern: diffuse trans-mural involvement of the gastric wall with irregular layer border and not uniform echogenicity. Diffuse circumferential tickening
of the second, third and fourth layers; the is still preserved (T2 NO); C: Localized hypoechoic alteration limited at the third layer, whit a mild thickening of the stomach
wall and circumscribed to a small portion of the gastric circumference (T1 sm NO); D: Persistent tickening of the first and second layer in a patient affected by diffuse
large B cell lymphoma in complete remission after the immuno-chemotherapy performed 2 years before.

considered that, in a long run, the endoscopic and echo-
endoscopic features usually return to normal in every
responding patients™**” but the EUS abnormalities in
gastric MALT lymphomas return to normal appearance
in much prolonged time compared to the histological
evaluation'”, On the other hand, the continuous persis-
tence of EUS abnormalities over years could represent
a sign of persistent, although inactive, lymphoma thus
reserving a possible strict EUS follow-up to patients with
EUS abnormalities™,

Limited data are present in literature investigating the
role of EUS during the follow-up®™***. So far, there is a
lack of prospective trials and the retrospective evaluations
have indicated that the value of EUS in follow-up setting
is still limited and therefore it is not recommended®.
However, in our opinion, the better and real value of
the EUS is noticeable in a very long run, since in limited
follow-up evaluation these abnormalities does not trans-
late into a real risk of relapse while in a more prolonged
follow-up the persistence of an EUS abnormality may
be predictive of lymphoma relapse. Indeed, in our prior
experiencem, where we had a median follow-up of 36.5
mo, the rate of relapse among patients with a negative
endoscopic biopsy but persistence of EUS abnormalities
was negligible and not statistically and clinically signifi-
cant. In the subsequent follow-up study, in which we ana-
lyzed the patient status after a median follow-up of 86.5
mo, we noticed that patients with a constant EUS abnor-
mality had a great probability to develop a relapse of the
disease. Probably this is due to the biology of the disease
since the very low growth rate is typical of low-grade
lymphoma, especially if we consider that the continuous
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antigenic stimulation provided by H. pylori is removed in
every case. Possibly, other antigenic stimulation can be
present and can determine over time a clonal selection of
persisting and dormant lymphocytes. However, to date,
since GI MALT lymphomas preserve a great change to
respond to the second line treatment (specially alkylating
agents) the early recognition, or the recognition of risk
factors, of relapse preserves a little importance in clini-
cal practice, so that repeated EUS evaluations during the
follow-up assessment of MALT GI lymphomas are not
recommended”’.

Other MALT lymphomas

Duodenal lymphomas are rare entities, encompassing
6%-8% of GI lymphomas. A variant of MALT lym-
phoma is given by the IPSID™, more frequent in the
Mediterranean area. Molecular and immunohistochemi-
cal studies have demonstrated an association with Cam-
pylobacter jejuni infection. This disease is typical of older
children, there is often the secretion of alpha heavy chain
and the clinical manifestation is abdominal pain associ-
ated with diarrhea and malabsorption?,

While the endoscopic appearance of gastric MALT
lymphomas has been widely studied over time, few re-
ports describe the endoscopic appearance of duodenal
MALT lymphomas and IPSID.

Similarly to gastric MALT lymphoma, duodenal
MALT lymphomas have the appearance of multiple
small erosions and nodular elevations with diffuse ery-
thema in the duodenal bulb™. Specific reports describe
the features as multiple active ulcer craters with nodular
and erythematous margins without gastric involvement.
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However, also in these cases, the differential diagnosis is
between benign (i.e., duodenal gastrinoma) and malignant
conditions (ze., duodenal carcinoma). Usually MALT
lymphomas arising in the duodenum are considered in-
dependent from H. pylori infection. However, some cases

indicate the regression of the lymphoma after H. pylori

eradication®. Tndeed, for early- stage patients a first-line
treatment with antibiotics, including tetracycline and met-
ronidazole, is recommended”™

Lymphomas of the jejunum are extremely rare, rep-
resenting almost one third of the jejunum tumors’ ! and
almost 13% of the small intestine lymphomasm. The
endoscopic appearance is of ulcerating-scarring area at
the double-balloon enteroscopyl7J however also mul-
tiple polypoid lesions™ or a single stricturel” have been
described. The most common histotype is the DLBCL
(with or without MALT component), however MALT
lyrnphorna represents one third of small bowel GI lym-
phomas”?. Tleocecal MALT lymphomas are also rare
findings' ]. First reports’” indicate that the endoscopic
pattern is of multiple whitish nodules or reddish masses
with smooth and polished mucosa aspect. The first clas-
sification of endoscopic features of ileal lymphomasm
identified five patterns: mucosal fold thickening alone,
nodular pattern, infiltrated pattern, ulcerative pattern, and
mosaic pattern.

The detection of small intestine lymphomas have
been ameliorated with the introduction of capsule en-
doscopy'”! and double ballon-technique of push-and-
pull enteroscopy”’. Usually the appearance is of polypoid
ot ulcerative lesions indistinguishable from lesions other
than lymphomas'”. Most often the portion of the small
intestine interested by IPSID is proximal, while aggres-
sive lymphomas have more tropism for distal sites”. Ad-
ditionally, the Jejunum can be simultaneously involved in
the context of gastric MALT lymphoma and can be a site
of lymphoma relapse after treatment”. In this perspec-
tive, double balloon enteroscopy and capsule endoscopy
could represent a valid tool to correctly stage the patient
and for the follow-up.

Anecdotic is the finding of an ileal MALT-lymphoma
and few cases have been reported in the literature™ ™™,
Majority of cases indicate a negativity of H. pylori infec-
tion, so that the etiology of this disease remains un-
known™". The gross appearances frequently is of a soli-
tary mass resembling a carcinoma in almost half of the
patients, while less frequently there are multiple masses
ot lymphomatoid polyposis”™*".

Rarely, MALT lymphoma arises in the large intestine,
representing 10%-20% of GI lymphomas'™. Additionally,
it represents less than 1% of malignancies affecting the
gross intestine®. Tts rarity and aspecific presentation makes
this a challenge for endoscopistsm’gal. Some reports indi-
cate a relationship with colon adenocarcinoma™ *?, even if
there are few data to make a conclusion.

Usually the endoscopic appearance is of a whitish
polypoid lesion usually not ulcerated 1-2 cm in diameter
preserving a smooth aspect at endoscopy[%’sn, while
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adenocarcinomas have an ulcerated feature and larger
diameters, especially when in advanced stage. However,
the occurrence of a tumor mass with adjacent enlarged
satellite nodes should lead to lymphoma as differential
diagnosis. Additionally, the presence of masses at the ce-
cum, well demarcated from the peri-visceral fat without
an invasion of the surrounding soft tissues in absence of
desmographic reaction are typical of colon lymphomas
and this rnust be taken into account in the differential
dlagn051s . In any cases, the diagnosis of lymphoma re-
mains histological and the fact that also in the colon the
lymphoma can arise from sub-mucosal layers, can make
the diagnosis difficult with a need to perform further en-
doscopic proceduresm.

Rare is the occurrence of MALT lymphoma in the
rectum were it appears as a broad-based whitish/reddish
protrusion with intact mucosal aspect or erosion™™.
Cases have been described on the development of MALT
rectal lymphoma after gastric MALT lymphoma'™. Inter-
estingly, it has been reported that rectal lymphomas have
a good chance to respond to antibiotic treatment” 92]
suggesting that other microorganisms can be 1nvolved
in the development of rectal MALT lymphomas with a
pathogenetic mechanism similar to H. pylori infection. As
for gastric lymphoma, also in MALT rectal lymphoma,
often the lesions arise from the sub-mucosa, posing also
the problems related to the capability of taking a diag-
nostic sample. A proposed technique is the unroofing
technique: namely, after the removal of the superficial
mucosa layer with the usage of flex knife, the sub-epithe-
lial lesion is exposed and a direct biopsy of the previously
EUS detected sub-epithelial lesion can be perforrned[ssl.

DIFFUSE-LARGE B-CELL LYMPHOMA
Gastric DLBC lymphoma

High grade lymphomas can involve the stomach in al-
most 50%-60% of cases representing 20%-30% of GI
NHL". The etiology of the disease remains unknown,
however H. pylori infection is present in 35% of cases and
the usage of H. pylori eradication therapy can determine
durable complete remission in 50%-60% of cases, espe-
cially in DLBCL with MALT lymphoma componentm ’
Recent trials have also investigated the usefulness of H.
Pylori eradication in early-stage gastric DLBCL, indicating
a percentage of complete remission of 60%-66%"""",
However, this kind of treatment is limited to clinical
trials and contemplate a strict endoscopic follow-up in
order to catch eventual lymphoma reappearance. Indeed,
chemotherapy together with anti-CD20 antibodies im-
munotherapy plus/minus radiotherapy is the treatment
of choice in these patients[%’gs].

The clinical presentation recognizes a greater preva-
lence of alarm symptoms compared to low grade lym-
phomas"”. The endoscopic pattern is, in the majority
of cases, ulcerative (with single or multiple ulcerations),
specially located at the gastric body or at the fundus™!
In cases with c-Myc rearrangement (that confer a poor
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Figure 4 Contrast enhancement computed tomography-scan analysis
revealing a bulky mass adiacent to the ascending colon.

prognosis to the disease) more than one GI organ can be
simultaneously involved and endoscopically appears with
multiple dish-like lesions while the Narrow-Band Imaging
shows honeycomb-like pattern and irregular microsurface
pattern””,

The diagnostic work-up of the disease includes the
definition of the stage and the prognostic assessment
of the disease with CT scan evaluations, bone mar-
row biopsy, physical examination (with evaluation of
Waldeyer ring involvement) and the EUS. In early stage
disease the diagnostic accuracy of endoscopic biopsy
is high (70%-90%), even if the efficacy can be lower in
cases of deep infiltration™. The stage of the disease is
limited to the gastric wall in the majority of cases'™ and
the definition of an involvement beyond the Muscularis
propriae is of fundamental prognostic importance””. For
prognostic purposes, the stage-modified IPI score for GI
DLBCL has been validated, based on the Lugano staging
system instead of the TNM and not taking into account
the involvement of the GI wall layers“m].

Follow-up assessment requires periodic endoscopic
evaluation with multiple biopsies. Generally, patients in
complete remission show a resolution of endoscopic
abnormalities"””. However, the follow-up evaluation of
PG DLBCL recognizes, as sole tool, the performance of
endoscopic biopsies. This is due to the fact that a fibrotic
scar can remain, thus rendering the morphological im-
aging, such as the EUS, an unreliable tool to assess the
response to the treatment and for follow-up evaluation
(Figure 3D)".,

Indeed, some studies, including patients with GI DL-
BCL, have indicated that EUS is not a reliable technique
for post-therapy assessment in this patient setting®"'"”,
Our Group have also highlighted this aspect. We have
observed that the presence of EUS abnormalities did
not affect the progression-free survival of patients after
a short”” and long term™ follow-up. In a similar report
by Pispok ez 2/, involving 33 patients, the concordance
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rate between the histological and the EUS evaluation was
low (i.e., 64%) with high rates of false positive at EUS,
that persisted positive notwithstanding a constant nega-
tive histology. In our study, the concordance rate between
these too technique remained low and also the sensitivity
of the EUS in follow-up evaluation was almost mean-
ingless (i.e., 9%). Therefore, we do not recommend to
perform EUS evaluations in the context of GI DLBCL
follow-up.

Other DLBC lymphomas

DLBCL represent almost 58% of the small intestine lym-
phomas®!. Endoscopic findings are characterized by a
macroscopic feature of polypoid type in 25% of patients,
ulcerative type in 54%, multiple polyposis type in 5%,
diffuse-infiltrating type in 6% and mixed type in 10% of
patients””. Additionally, this lymphoma can also be com-
plicated by intestinal perforation in a greater frequency
compared to other lymphomas especially if arise in the
small intestine!""",

The gross intestine is mainly involved by high grade
lymphomas, in particular DLBCL (about 50%-80% of
cases)"”. Most involved region is sigmoid tract, followed
by rectum and ascending colon’. The etiology is un-
known even if a state of immunodeficiency, such as HIV
infection or organ transplantation, can lead to the de-
velopment of the lymphoma as reported by Doolabh ez
al"™. In more than half of patients there is a bulky mass
that can be appreciated with the physical examination
or the ultrasound of the abdomen'. Therefore, in many
cases, the first approach is the CT scan analysis that poses
the suspect of lymphoma when it detect the presence of
bulky mass and satellite lymph nodes (Figure 4).

On the other hand, the differential diagnosis is more
difficult when the lymphoma arises as a single bulky le-
sion™, Tn any case, due to the fact that colon lymphomas
are rare entities and can mimic solid non-hematological
malignancies, often the diagnosis is done on surgical ap-
proach!. Additionally, the fact that in the majority of
cases the underlying disease is an high grade type of lym-
phoma, surgery is performed in urgent way due to alarm
symptoms (sub-occlusion, body weight loss, hematoche-
zia)*'", This fact makes the colonscopy the less used ap-
proach to reach the diagnosis, even if it is considered the
golden standard in the non-urgent setting[s]. The main en-

[21]
, even

doscopic feature is a unique large ulcerated mass
if also a polypoid zlspectsl21J and, very rarely, an annular
napkin-ring lesion can be present[m(ﬂ. Additionally, the
macroscopic aspect can be a large pale mass” and this has
been indicated as a sign of differentiation from low-grade
lymphomas, especially if greater than 5 cm (bulky)™.
Extension of the disease is different in the few series
that have taken into account this aspect. Gonzalez ¢ al""
reported a case series of 15 patients, all of them at stage
IE according to the Lugano classification and the Ger-
man study Group, in the study GIT NHL 01/92, found
similar results””. However DLBCL of the colon present

sometimes in advanced stage with multiple nodes and
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bone marrow involvement and some reports indicated that
more than half of patients have a stage IIl or IV disease®.
Rarely, DLBCL arises in the rectum and few reports

have described this disease indicating that the typical en-

. . . .. [108
doscopic presentation is nodularity"™.

CONCLUSION

GI lymphomas are rare diseases, but their prompt recog-
nition, treatment and follow-up management is of crucial

importance for patient safety. The current review was
defined in order to give to the reader useful information
about GI lymphoma presentation and management with
particular emphasis to endoscopic and EUS features of
the disease from diagnosis to follow-up according to the
NHL histotype. The presented review emphasizes also
the importance in diagnosis and prognostic implication
of the endoscopic features of GI lymphomas and how
the GI localization can affect patient survival. Indeed, de-
spite nodal lymphomas represent the most frequent lym-
phoma presentation, GI NHL are increasing in incidence
and prevalence and have been more and more studied
over the years. In many cases, the diagnosis is posed
on the basis of the endoscopic suspicion and also the
performance of EUS would be of great help in detect-
ing sub-mucosal lesions. Additionally, small series have
investigated the role of EUS in the follow-up settings of
MALT and DLBCL of the stomach but the results are
not univocal and require further investigations.
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