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CD30-positive T-cell lymphoproliferative disorders are classified as cutaneous (primary cutaneous anaplastic

large cell lymphoma and lymphomatoid papulosis) or systemic. As extent of disease dictates prognosis and

treatment, patients with skin involvement need clinical staging to determine whether systemic lymphoma also

is present. Similar processes may involve mucosal sites of the head and neck, constituting a spectrum that

includes both neoplasms and reactive conditions (eg, traumatic ulcerative granuloma with stromal eosinophilia).

However, no standard classification exists for mucosal CD30-positive T-cell lymphoproliferations. To improve

our understanding of these processes, we identified 15 such patients and examined clinical presentation,

treatment and outcome, morphology, phenotype using immunohistochemistry, and genetics using gene

rearrangement studies and fluorescence in situ hybridization. The 15 patients (11 M, 4 F; mean age, 57 years)

had disease involving the oral cavity/lip/tongue (9), orbit/conjunctiva (3) or nasal cavity/sinuses (3). Of 14

patients with staging data, 7 had mucosal disease only; 2 had mucocutaneous disease; and 5 had systemic

anaplastic large cell lymphoma. Patients with mucosal or mucocutaneous disease only had a favorable

prognosis and none developed systemic spread (follow-up, 4–93 months). Three of five patients with systemic

disease died of lymphoma after 1–48 months. Morphologic and phenotypic features were similar regardless of

extent of disease. One anaplastic lymphoma kinase-positive case was associated with systemic disease. Two

cases had rearrangements of the DUSP22-IRF4 locus on chromosome 6p25.3, seen most frequently in primary

cutaneous anaplastic large cell lymphoma. Our findings suggest mucosal CD30-positive T-cell lymphoproli-

ferations share features with cutaneous CD30-positive T-cell lymphoproliferative disorders, and require clinical

staging for stratification into primary and secondary types. Primary cases have clinicopathologic features

closer to primary cutaneous disease than to systemic anaplastic large cell lymphoma, including indolent

clinical behavior. Understanding the spectrum of mucosal CD30-positive T-cell lymphoproliferations is

important to avoid possible overtreatment resulting from a diagnosis of overt T-cell lymphoma.
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The World Health Organization (WHO) classifica-
tion of hematopoietic neoplasms uses a combination
of morphologic, phenotypic, genetic and clinical
features to separate distinct disease entities.1 Among
clinical features, anatomic site is of particular
importance in subclassifying T-cell neoplasms. One
diagnostically challenging area is the classification
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of cutaneous CD30-positive T-cell lymphoproliferative
disorders, which relies heavily on clinical presenta-
tion and staging to stratify cases into primary and
secondary types.2,3 This stratification has important
prognostic and therapeutic implications. Primary
cutaneous anaplastic large cell lymphoma and
lymphomatoid papulosis require only local therapy
and have 5-year overall survival rates of 90% or
higher.4,5 Secondary cutaneous involvement by
systemic anaplastic lymphoma kinase (ALK)-nega-
tive anaplastic large cell lymphoma has overlapping
morphologic and phenotypic features but is treated
with systemic combination chemotherapy and has a
5-year overall survival rate of only 49%.5

CD30-positive T-cell lymphoproliferations also
may present at mucosal sites in the head and neck,
particularly the oral mucosa, but no stratification
system analogous to that used for cutaneous
involvement exists to classify these lesions. Termi-
nology to describe mucosal lesions with overlapping
morphologic and phenotypic features has ranged
from reactive (eg, traumatic eosinophilic granuloma
or traumatic ulcerative granuloma with stromal
eosinophilia) to malignant (including ALK-negative
anaplastic large cell lymphoma). In some cases, a
reactive designation might lead to insufficient
evaluation for extramucosal sites of disease, while
an overtly malignant diagnosis in cases with localized
disease could lead to systemic chemotherapy that
might be unnecessary.

To help improve our understanding of mucosal
CD30-positive T-cell lymphoproliferations of the
head and neck, we reviewed our institutional exper-
ience with lesions within this spectrum based on
their morphologic, phenotypic, genetic and clinical
features. Our findings in 15 patients indicate CD30-
positive T-cell lymphoproliferations limited to mu-
cosal sites or with a mucocutaneous pattern of
distribution have clinicopathologic features closer
to primary cutaneous CD30-positive T-cell lympho-
proliferative disorders than to systemic anaplastic
large cell lymphoma, including indolent clinical
behavior. However, mucosal lesions with similar
pathologic features also were seen in patients with
systemic anaplastic large cell lymphoma, emphasizing
the importance of clinical staging. These findings
have important implications for the nomenclature
and clinical management of mucosal CD30-positive
T-cell lymphoproliferations.

Patients and methods

Patients

We searched the Anatomic Pathology archive of
Mayo Clinic (Rochester, MN, USA) for cases of
CD30-positive T-cell lymphoproliferations involving
mucosal sites in the head and neck, including upper
aerodigestive tract and conjunctiva/orbit (the last
based in part on the inclusion of orbit as a mucosa-
associated site in marginal zone B-cell lymphomas

of mucosa-associated lymphoid tissue). All cases
had phenotypic and/or genetic evidence of T-cell
lineage and expressed CD30 in475% of cells (based
on criteria established for primary cutaneous CD30-
positive T-cell lymphoproliferative disorders).3 We
identified 15 patients with pathology material dating
from 1994 to 2011 that met the above criteria. We
recorded clinical data including age, sex, mucosal
site of involvement, clinical stage, presence or absence
of involvement of other anatomic sites, administration
of chemotherapy, duration of follow-up and status at
most recent follow-up. The study was approved by
the Mayo Clinic Institutional Review Board and the
Mayo Clinic Biospecimens Committee.

Morphologic and Immunophenotypic Studies

Hematoxylin and eosin-stained sections were pre-
pared from B5 and/or formalin-fixed material from
all available biopsies for each patient. Low-power
architecture, cell morphology, the presence or absence
of accompanying eosinophils, and the presence or
absence of mucosal ulceration were recorded.
Immunohistochemistry was performed as described
previously6 using antibodies against the B-cell
antigen CD20; the T-cell antigens CD2, CD3, CD4,
CD5, CD7 and CD8; CD30; and ALK (Table 1) using
either the DAKO (Carpenteria, CA, USA) Universal
Staining System or the Ventana (Tucson, AZ, USA)
BenchMark ULTRA Platform.

Genetic Studies

T-cell receptor gene rearrangement studies were
performed as described previously7 in all cases for
which appropriate material was available. Briefly,
DNA was extracted from paraffin-embedded tissue
and polymerase chain reaction (PCR) was performed
on a Hybaid (Franklin, MA, USA) thermal cycler
using primers specific for segments of the VDJ
region of the T-cell receptor beta locus (TRB@), the
VJ region of the T-cell receptor gamma locus (TRG@)
and a control template to monitor the quality and
extent of DNA amplification. PCR product fragments

Table 1 Antibodies used for immunohistochemistry

Antigen Clone Dilution Source

ALK ALK1 1:25 Dako (Carpinteria, CA, USA)
CD2 AB75 1:40 Novocastra (Newcastle-upon-Tyne, UK)
CD3 PS1 1:100 Novocastra
CD4 4B12 1:20 Novocastra
CD5 4C7 1:25 Novocastra
CD7 LP15 1:100 Novocastra
CD8 C8/144 1:50 Dako
CD20 L26 1:200 Dako
CD30 Ber-H2 1:20 Dako
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were analyzed on an ABI 3130xl Genetic Analyzer
(Applied Biosystems, Foster City, CA, USA).

Fluorescence in situ hybridization (FISH) was
performed on all cases for which adequate material
was available using a breakapart probe for the
DUSP22-IRF4 locus on 6p25.3, as described pre-
viously.8 Briefly, DNA from bacterial artificial
chromosomes CTD-2308G5 (telomeric) or RP11-
164H16 (centromeric) was labeled with Texas Red-
dUTP (Molecular Probes, Invitrogen) or Spectrum-
Green-dUTP (Abbott Molecular, Des Plaines, IL,
USA), respectively. Paraffin-embedded tissue sec-
tions were digested in 0.4% pepsin, hybridized with
probe, washed, counterstained with 40,6-diamidino-
2-phenylindole dihydrochloride and analyzed by a
microscopist (MEL) using parameters and normal
thresholds described previously.8

Results

Clinical Characteristics

Clinical characteristics of the 15 patients in the
study are summarized in Table 2. There were 11
males and 4 females (M:F ratio, 2.8:1) with a mean
age of 57 years (range, 5–84 years). The majority of
our patients (9/15, 60%) presented with disease in
the oral cavity, mucosal surface of the lip or tongue,
with the remainder presenting with lesions invol-
ving the orbit/conjunctiva (3/15, 20%) or the nasal
cavity/sinuses (3/15, 20%). No patient had a known
history of mucosal trauma. Staging, treatment and
follow-up data were available in 14 of 15 patients
(93%). In 7 of these 14 patients (50%), disease was

limited to the primary mucosal site of involvement.
Two patients (14%) had both mucosal and cuta-
neous disease (primary cutaneous anaplastic large
cell lymphoma or mycosis fungoides) without
involvement of other sites, and five patients (36%)
had systemic disease involving lymph nodes and/or
visceral sites.

Treatment included excision of the mucosal lesion
in all patients. Local external beam radiotherapy
was given in 7 of 14 cases where treatment was
known. Systemic chemotherapy was given in 4 of 7
localized cases, 0 of 2 mucocutaneous cases and 5 of
5 systemic cases. Median follow-up was 18 months
(range, 1–93 months). At last follow-up, all seven
patients with disease limited to the mucosa either
were alive without evidence of disease or had died
free of disease. Of the two patients with mucocuta-
neous disease, one was alive at last follow-up and
one died of unrelated causes; both had persistent
skin lesions but neither had recurrence of mucosal
disease. Of the five patients with systemic disease,
three died of disease after 1–48 months and the
other two were alive without evidence of disease at
last follow-up (21 and 82 months). Staging, treat-
ment and follow-up data were not available in one
patient with an orbital lesion (case 15).

Pathologic Characteristics

Pathologic characteristics of the 15 cases are
summarized in Table 3. Morphologically, all cases
demonstrated an infiltrate of large atypical lym-
phoid cells, some demonstrating histologic features
resembling the so-called ‘hallmark’ cells described

Table 2 Clinical characteristics of mucosal CD30-positive T-cell lymphoproliferations

Case Age/sex Mucosal site Other sites XRT CTX F/U (months) Status

Mucosal involvement only
1 62/M Nasal Cavity None Yes Yes 18 NED
2 39/F Orbit None No Yes 5 NED
3 56/F Conjunctiva None No No 10 NED
4 81/M Oral Cavity None Yes No 31 DFD
5 79/M Tongue None No Yes 93 DFD
6 68/M Tongue None No Yes 7 NED
7 77/M Lower lip None Yes No 4 NED

Mucosal and skin involvement
8 73/M Paranasal sinus Skin (mycosis fungoides) No No 19 DOC
9 84/M Tongue Skin (primary cutaneous anaplastic large cell lymphoma) Yes No 66 NED

Systemic anaplastic large cell lymphoma
10 5/M Hard palate LN No Yes 82 NED
11 50/F Upper lip LN, skin, soft tissue No Yes 21 NED
12 78/M Hard palate Small bowel and mesentery Yes Yes 48 DOD
13 52/M Oral cavity Stomach, lung, parotid, LN Yes Yes 6 DOD
14 23/M Frontal sinus LN, soft tissue Yes Yes 1 DOD

Staging data unavailable
15 33/F Orbit ? ? ? None ?

Abbreviations: CTX, systemic chemotherapy; DFD, died free of disease; DOC, died of other causes; F, female; F/U, follow-up; LN, lymph node;
M, male; NED, alive with no evidence of disease; XRT, external beam radiotherapy.
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in systemic anaplastic large cell lymphoma, with a
sheet-like growth pattern seen at least focally
(Figures 1b, g and 2b, d, f, h).9 Mucosal ulceration
was seen in 11 of 12 cases where the biopsy
contained sufficient epithelium for evaluation (Fig-
ures 1a, f and 2c, g). At least occasional eosinophils
were present in 9 of the 15 cases. Marked tissue
eosinophilia was seen in six cases, including five in
the oral cavity and one in the paranasal sinus. Three
cases with marked eosinophilia had mucosal dis-
ease only (Figure 1g), one had mucocutaneous
disease and two had systemic ALK-negative ana-
plastic large cell lymphoma (Figures 2f and h).

Immunophenotypically, all cases expressed at least
one T-cell antigen. Of 11 cases in which expression
of CD4 and CD8 was tested, 9 were positive for CD4,
1 was positive for CD8 (case 7, Figure 1h) and 1 was
double-negative for CD4 and CD8. There was
aberrant loss of at least one T-lineage antigen in 12
of 15 cases (80%), most commonly CD7. Six of the
seven cases with mucosal disease only had aberrant
T-antigen loss. By our inclusion criteria, all cases
were strongly positive for CD30 in 475% of tumor
cells. Only one case was positive for ALK (case 10).
This patient was a 5-year-old male with systemic
ALK-positive anaplastic large cell lymphoma. Ma-
terial was available for T-cell receptor PCR in 10
cases and amplification was adequate for interpreta-
tion in 6. All showed clonal rearrangements. FISH
for the DUSP22-IRF4 locus on 6p25.3 was performed
in 12 of the 15 cases and demonstrated a 6p25.3
rearrangement in 2 cases, both ALK negative. One of
these (case 1) was a 62-year-old male with disease

limited to the nasal cavity, and the other (case 15)
was a 33-year-old female with orbital disease for
whom staging and follow-up information was not
available.

Discussion

Mucosal anatomic sites share structural and func-
tional characteristics with the skin, including
epithelial barrier protection, a richly vascularized
subepithelial surface with secretory adnexal struc-
tures, vulnerability to traumatic insult, and the
presence and/or recruitment of lymphoid cells to
aid in the immunologic defense against external
antigens and organisms that traverse the normal
barrier function. Among the B-cell lymphoprolifera-
tive disorders, skin and mucosal sites (and their
adjacent structures such as orbit) share susceptibility
to extranodal marginal zone lymphoma of mucosa-
associated lymphoid tissue.10 We investigated the
clinicopathologic features of CD30-positive T-cell
lymphoproliferations arising in mucosal sites and
found that mucosal CD30-positive T-cell lympho-
proliferations share important features with cutaneous
CD30-positive T-cell lymphoproliferative disorders.
These features include: separation into primary and
secondary (systemic) types; similar morphologic
and phenotypic features; lack of ALK expression
in primary cases; occasional rearrangements of the
DUSP22-IRF4 locus on 6p25.3; and favorable out-
comes in patients with primary mucosal disease.
These findings have important implications for the

Table 3 Pathologic characteristics of mucosal CD30-positive T-cell lymphoproliferations

Case Ulcer Eos. T-cell antigens expressed T-cell antigens aberrantly absent ALK T-cell receptor PCR 6p25.3 FISH

Mucosal involvement only
1 + + CD2 CD3, CD4+CD8, CD5, CD7 � + +
2 ? � CD2, CD3, CD4, CD5 CD7 � + ND
3 + � CD2, CD3, CD4, CD5 CD7 � + �
4 + + CD2, CD3, CD4, CD5 CD7 � No amp �
5 + ++ CD2, CD3, CD4 — � No amp �
6 + ++ CD2, CD3, CD4 CD5, CD7 � ND ND
7 + ++ CD2, CD3, CD8 CD5, CD7 � ND �

Mucosal and skin involvement
8 + ++ CD2, CD4 CD3 � No amp �
9 � � CD2, CD3 — � ND �

Systemic anaplastic large cell lymphoma
10 + + CD2, CD7 CD3, CD5 + ND �
11 ? ++ CD2, CD3, CD4 CD5, CD7 � + �
12 + � CD2, CD3, CD4 CD5, CD7 � + �
13 + ++ CD3, CD4 — � No amp �
14 + � CD2 CD3, CD5, CD7 � ND ND

Staging data unavailable
15 ? � CD3 CD5 � + +

Abbreviations: ALK, anaplastic lymphoma kinase; Eos, tissue eosinophils; FISH, fluorescence in situ hybridization; ND, not done; No amp, no
amplification; PCR, polymerase chain reaction.
Ulceration: +, present; �, absent; ?, could not be assessed because no epithelial surface was present in the biopsy.
Eosinophils: ++, abundant; +, occasional; �, absent.
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classification and clinical management of mucosal
CD30-positive T-cell lymphoproliferations.

Of 15 patients with mucosal CD30-positive T-cell
lymphoproliferations, staging data were available in

14. Seven of these had disease limited to mucosal
sites; all had favorable outcomes based on the
follow-up data available (4–93 months following
diagnosis), including three patients who received

Figure 1 Primary mucosal CD30-positive T-cell lymphoproliferations without evidence of extramucosal disease. (a–e) Case 1. Biopsy of a
nasal cavity mass from a 62-year-old male; staging studies were otherwise negative. An extensive submucosal infiltrate can be seen at low
power (a; hematoxylin and eosin (H&E), original magnification � 40). High power shows sheets of large atypical lymphoid cells, some
with features of ‘hallmark’ cells (b; H&E, � 1000). The atypical cells are positive for CD2 (not shown) and CD30 (c; � 400), but negative
for ALK (d; �400). Fluorescence in situ hybridization using a breakapart probe to the DUSP22-IRF4 locus on 6p25.3 shows separation of
red and green signals as well as an intact signal (arrow); an additional red signal also is seen (e; �600). (f–j) Case 7. Biopsy of a mucosal
lip lesion from a 77-year-old male; staging studies were otherwise negative. A vaguely nodular submucosal infiltrate with overlying
ulceration can be seen at low power (f; H&E, � 40). High power shows sheets of large cells (g; H&E, � 1000), with some areas showing
prominent collections of eosinophils (inset, � 400). The atypical cells are positive for CD8 (h, � 400) and CD30 (i, � 400); but negative
for ALK (j; � 400).
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no chemotherapy. Indolent CD30-positive T-cell
lymphoproliferations have been reported previously
in the oral cavity, especially the tongue, and variably
designated traumatic ulcerative granuloma with
stromal eosinophila, traumatic eosinophilic granu-
loma, eosinophilic ulcer of the oral mucosa and Riga
(or Riga–Fede) disease.11–20 These terms connote a
reactive process.17,19 Reports of seemingly similar
processes have been described as lymphomatoid
papulosis (in the absence of co-existing cutaneous
disease)21 or as T-cell lymphoma.14 Some investiga-
tors have used the term CD30-positive T-cell
lymphoproliferative disorder and have suggested
this spectrum of lesions represents the oral counter-
part of cutaneous CD30-positive T-cell lymphopro-
liferative disorder.15,16,18 However, strict criteria for
these diagnostic terms have not been defined, and
only more recent studies have included examination
for expression of CD30. Here, we have used the term
CD30-positive T-cell lymphoproliferations as it is
not certain in all cases whether these are reactive
or neoplastic processes. Common features include
localized disease, indolent course (sometimes includ-
ing spontaneous regression with or without subse-
quent recurrence), ulceration, the presence of large
CD30-positive T cells with variable cytologic atypia
and numerous admixed eosinophils. Clonal T-cell
receptor gene rearrangements may be present.19

These general features fit our cases 4–7, although
eosinophila was not prominent in case 4.

We also report three patients (cases 1–3) with
disease localized to mucosal sites outside the oral
cavity, including the nasal cavity, orbit and con-
junctiva. Ulceration was present when it could be
assessed, but prominent tissue eosinophilia was
absent. To date, none of these three patients has
experienced recurrence, suggesting clinical behavior
similar to the patients with localized oral disease. To
our knowledge, localized CD30-positive T-cell lym-
phoproliferations of the nasal cavity, sinuses and
conjunctiva (without eyelid involvement) have not
been reported. A CD30-positive T-cell lymphoproli-
feration involving the medial canthus and orbit has

been reported, but may have represented orbital
extension from primary cutaneous anaplastic large
cell lymphoma of the eyelid.22 Interestingly, FISH in
the patient with localized disease of the nasal cavity
(case 1) demonstrated a rearrangement of the
DUSP22-IRF4 locus on 6p25.3. Rearrangements of
6p25.3 are recurrent in ALK-negative anaplastic
large cell lymphomas and are most common in
primary cutaneous anaplastic large cell lymphoma,
where they are seen in about 28% of cases.8,23–25

This finding is an additional feature shared between
patients with primary mucosal CD30-positive T-cell
lymphoproliferations and primary cutaneous cases.
A 6p25.3 rearrangement also was seen in a patient
with orbital disease (case 15) but unfortunately
staging data were not available.

Two patients in our series had disease involving
both mucosal sites and skin without evidence of
disease elsewhere (eg, nodal, visceral or bone marrow).
The skin processes were mycosis fungoides (case 8)
and primary cutaneous anaplastic large cell lym-
phoma (case 9), with mucosal disease presenting in
the nasal cavity and tongue, respectively. Occa-
sional cases of mycosis fungoides26–28 and lympho-
matoid papulosis16,21,29–32 have been reported to
involve both cutaneous and mucosal sites, particu-
larly the oral cavity. Some cases of lymphomatoid
papulosis with oral involvement also showed
genital involvement.21,31 Although comparative mo-
lecular studies were not performed in most cases,
identical clonal rearrangements in the cutaneous
and mucosal lesions have been reported in at least
two patients.16,27 Adequate material for comparative
studies was not available from the two cases in our
series. The existence of patients with mucocuta-
neous disease suggests mucosal CD30-positive T-cell
lymphoproliferations may be biologically similar to
cutaneous cases, possibly reflecting molecular fea-
tures contributing to epitheliotropism of the CD30-
positive T cells.33 Oral involvement in patients with
cutaneous mycosis fungoides typically occurs late
in the clinical course and is associated with poor
prognosis.26 Our patient with mycosis fungoides

Figure 1 Continued.
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Figure 2 Mucosal CD30-positive T-cell lymphoproliferations with evidence of extramucosal disease. (a, b) Case 9. Biopsy of a non-
ulcerated, nodular tongue lesion from a 84-year-old male with history of primary cutaneous anaplastic large cell lymphoma shows a
submucosal mononuclear cell infiltrate (a; hematoxylin and eosin (H&E), �40). The lesion contains large, ‘hallmark’ cells without
eosinophils (b; �1000). (c, d) Case 10. Biopsy of a hard palate lesion from a 5-year-old male shows an extensive submucosal infiltrate (c;
� 40). There are large ‘hallmark’ cells and numerous eosinophils (d; � 1000). Phenotyping and staging revealed systemic ALK-positive
anaplastic large cell lymphoma. (e, f) Case 11. Biopsy of an upper lip lesion from a 50-year-old female with a history of systemic ALK-
negative anaplastic large cell lymphoma shows an extensive mononuclear cell infiltrate (e; � 40). The lesion contains large, ‘hallmark’
cells and numerous eosinophils (f; �1000). (g–h) Case 13. Biopsy of an oral cavity mass from a 52 year-old male with systemic ALK-
negative anaplastic large cell lymphoma shows an extensive submucosal infiltrate with overlying ulceration (g; �40). High power shows
numerous eosinophils (h; � 1000).
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(case 8) died of unrelated causes 19 months after
presentation with disease in the nasal cavity, at
which time he had persistent cutaneous disease but
no evidence of mucosal disease. Therefore, we do
not believe the mucosal disease represented trans-
formed mycosis fungoides. Our patient with pri-
mary cutaneous anaplastic large cell lymphoma
(case 9) received radiation therapy to both his
cutaneous and mucosal lesions and was alive with
no evidence of disease at last follow-up (66 months).
We did not observe cases of lymphomatoid papu-
losis with a mucocutaneous pattern of distribution,
but these have been reported to have the sponta-
neous regression and/or waxing and waning clinical
course and overall favorable prognosis typical of
that entity.21,29–31

Five of our cases had systemic anaplastic large
cell lymphoma, which was ALK negative in four and
ALK positive in one. Three of the five patients, all
with ALK-negative anaplastic large cell lymphoma,
died of anaplastic large cell lymphoma 1–48 months
after presentation with mucosal disease. This
mortality rate in patients with secondary mucosal
lesions is similar to that reported in secondary
cutaneous involvement by systemic anaplastic large
cell lymphoma4 and also reflects the generally poor
prognosis of systemic ALK-negative anaplastic large
cell lymphoma (49% 5-year overall survival) compared
with either primary cutaneous anaplastic large cell
lymphoma (90% 5-year overall survival) or systemic
ALK-positive anaplastic large cell lymphoma
(70% 5-year overall survival).5 Skin is a recognized
secondary site of involvement by systemic ALK-
positive and ALK-negative anaplastic large cell
lymphomas,2,34 but secondary mucosal involvement
is less well documented. Two systemic ALK-posi-
tive anaplastic large cell lymphomas have been
reported that presented clinically with symptoms
referable to involvement of the conjunctiva and

orbit, respectively.35,36 The single case that was
initially diagnosed on biopsy of the mucosal site in
our series (case 10) also was ALK positive. This
5-year-old male presented with cervical lymphade-
nopathy unresponsive to antibiotics and a hard
palate mass; biopsy of the palate lesion led to the
diagnosis of ALK-positive anaplastic large cell lym-
phoma. The four systemic ALK-negative anaplastic
large cell lymphomas in our series all presented
with mucosal disease after their systemic disease
had been diagnosed. Mucosal lesions in these
patients had gross, histologic and phenotypic find-
ings similar to lesions in patients without systemic
disease. Ulceration was present in all evaluable
cases, and eosinophils were prominent in two of five
cases and occasionally present in one.

Taken together, our findings identify clinical and
pathologic similarities between CD30-positive T-cell
lymphoproliferations arising in mucosal sites and
cutaneous CD30-positive T-cell lymphoproliferative
disorders. First, both processes may represent either
the primary and only site of disease or a manifesta-
tion of systemic anaplastic large cell lymphoma. As
is the case for most cutaneous presentations of ALK-
positive anaplastic large cell lymphoma, systemic
disease was identified in our mucosal ALK-positive
case. In contrast, we identified a 6p25.3 rearrange-
ment, most closely associated with primary cuta-
neous anaplastic large cell lymphoma, in a case with
primary mucosal disease. The majority of mucosal
cases shared morphologic and phenotypic features
with both primary cutaneous anaplastic large cell
lymphoma and systemic ALK-negative anaplastic
large cell lymphoma, emphasizing the importance of
a thorough history and clinical staging in patients
with mucosal disease. Similar to primary cutaneous
anaplastic large cell lymphoma, cases in which
clinical staging indicated disease limited to the
mucosa had a favorable prognosis. CD30-positive

Figure 2 Continued.
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T-cell lymphoproliferations with similar features
have been reported arising in association with breast
implants.37 These lesions typically have localized
disease and an indolent clinical course, although
breast implants also can be involved in the setting of
either systemic anaplastic large cell lymphoma or
primary cutaneous anaplastic large cell lymphoma.38

Designating primary mucosal CD30-positive T-cell
lymphoproliferations as ALK-negative anaplastic
large cell lymphomas (or other peripheral T-cell
lymphoma subtype) might lead to overtreatment as
suggested previously.16,18 As shown in Table 2, some
patients in our series with disease limited to the
mucosa received systemic chemotherapy. It is not
possible from our retrospective data to determine
whether this therapy was beneficial, and conse-
quently we cannot make treatment recommendations
for these localized cases. Conversely, we would not
classify our primary mucosal cases as traumatic
ulcerative granuloma with stromal eosinophila, as
they were not limited to the oral cavity and were not
associated with known trauma. Traumatic ulcerative
granuloma with stromal eosinophila (or eosinophilic
ulcer of the oral mucosa) describes a specific reactive
entity, but care should be taken to restrict use of this
term to the proper clinical setting to avoid confusion
and possibly understaging of patients with true
T-cell neoplasms. The term traumatic eosinophilic
granuloma appears less specific, as it has been used
to describe various lesions, not all of which contain
CD30-positive large T cells.16 Although neither the
presence of cytologic atypia nor the demonstration
of a clonal T-cell receptor gene rearrangement is
sufficient for a diagnosis of lymphoma,19,39 our
finding of occasional 6p25.3 rearrangements sug-
gests a neoplastic rather than reactive process in at
least some of our cases. Importantly, we show that
systemic anaplastic large cell lymphomas may have
mucosal findings overlapping those described in
traumatic ulcerative granuloma with stromal eosi-
nophila, including oral location, ulceration and
eosinophils. Thus, we would recommend clinical
staging for patients with mucosal CD30-positive
T-cell lymphoproliferations with sheet-like growth
of the large cells, an aberrant phenotype, extra-oral
location or without antecedent trauma.
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