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Case Report

Brain metastasis of ALK positive anaplastic large cell
lymphoma after a long-term disease free

survival in an old adult
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Abstract: Anaplastic large cell ymphoma (ALCL) is a subtype of non-Hodgkin lymphoma composed of CD30-positive
cells and now recognized as three different entities: primary cutaneous ALCL, primary systemic anaplastic lymphoma
kinase (ALK)-positive (ALK+) ALCL and primary ALK-negative (ALK-) ALCL. ALK+ ALCL is supposed to have a better
prognosis than ALK- ALCL. It is rarely metastasized to other sites, especially to the central nervous system (CNS).
Herein, we present a rare case of systemic ALK+ ALCL which metastasized to the brain after a long-term disease
free survival in an adult. Neuroimaging revealed a well-enhanced mass in the left frontal lobe. And it was completely
resected. The results of the pathological and immunohistochemical studies were consistent with the metastasized
ALK+ ALCL. The clinical findings, pathologic characteristics and treatment are described.
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Introduction

Anaplastic large cell lymphoma (ALCL), which
was first described by Stein in 1985 as a
feature of CD30 positivity, is now acknowledged
as a distinct subset of T-cell non-Hodgkin lym-
phomas (NHL) [1]. It accounts for approximately
3% of adult non-Hodgkin’s lymphoma while
constitutes as many as 30%-40% of pediatric
large-cell lymphomas [2].

ALCL tumors frequently show a positive
immunohistochemical reaction to the presence
of anaplastic lymphoma kinase (ALK) — the
tumor cell product of a fused gene which comes
from a chromosomal translocation t(2; 5)
(p23;935) on chromosome. And most of the
translocations are linked to the nucleophosmin
(NPM-ALK) [3].

Due to the heterogeneity in the cytology and
clinical features in patients with ALCL, several
subtypes which based on the morphologic,
immunophenotypic and clinical characteristics
were generated. In addition to primary cuta-
neous ALCL, the primary systemic ALK positive

ALCL (ALK+ ALCL) and the provisional entity of
primary systemic ALK-negative ALCL (ALK-
ALCL) were classified as two new diseases in
the 4th edition of the World Health Organization
(WHO) Classification of the Tumors of Hema-
topoietic and Lymphoid Tissues in 2008 [4, 5].
As is widely reported, ALK expression in ALCL
patients is generally associated with younger
age and a favorable outcome with overall
survival of 71%-83% [6, 71].

Though vast majority of ALCLs present as nodal
disease, primary involvement of extranodal
sites is not uncommon, among which the most
frequent involvement is skin (21%) followed by
bone (17%) and soft tissues (17%) [7]. Primary
involvement in the CNS of ALK+ ALCL is a rare
event and metastasis of primary systemic ALK+
ALCL to the central nervous system (CNS) is
much rarer. To the best of our knowledge, most
cerebral ALK+ ALCL reported are primarily
involved and there are few about the spread of
the primary systemic ALK+ ALCL to CNS.

In the present report, we described a case of
CD30+ ALCL with a T-cell immunophenotype
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Figure 1. A. Axial T1-weighted imaging with contrast medium demonstrated a well-enhancing mass in the left frontal
lobe. B. Axial T2 weighted image reveals the presence of a frontal cortical hypo-isointense lesion with significant
edema and a mass effect on median structure.
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Figure 2. A. The tumor cells were diffusely presented with many fibrovascular in the interstitium (x100). B. The

neoplastic population was composed of medium-to-large cells with irregular nuclei (x400). Large atypical cells with
horseshoe shaped nuclei were also observed (arrow).

metastasized to the CNS in an old immuno-
competent adult who had a long medical history
of ALCL and literature on ALK+ ALCL occurring
in the CNS to-date were also reviewed.

Case report
A 59-year-old man presented fever, headache

and weakness in his right leg. He stated a
medical history of retroperitoneal ALCL in his
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retroperitoneum. About 10 years ago, a mass
was found in his retroperitoneum, and it had
been provedto be a ALK+ ALCL by the pathologic
analysis. After the surgery, he received a
systemic chemotherapy and neither recurrence
nor evidence of metastasis had been detected
during follow-up for the subsequent 10 years.
Until recently, he referred to our hospital and
the magnetic resonance imaging (MRI) of his
brain delineated a well-enhanced mass in the
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Figure 3. The lymphocytes were diffusely and strong-
ly immunostained positive for CD30 (x100).

left frontal lobe with surrounding high-intensity
area on T2-weighted images (Figure 1A and
1B). Serological tests suggested negative
reaction to both human immunodeficiency
virus (HIV)-1 and Epstein-Barr virus (EBV).
Further evaluation of the patient showed no
palpable lymph nodes. CT scan of his abdomen
and chest failed to show any lesion suggesting
tumor involvement, and a bone marrow analysis
did not reveal any abnormalities. Then, a total
surgical resection of the tumor was performed
and a diagnosis of metastasized ALK+ ALCL
was made.

Photomicroscopic examination revealed that
the brain tissue was diffusely infiltrated by
numerous medium-to-large sized neoplastic
cells (Figure 2A). These cells had round to irre-
gular nuclei, coarse chromatin and a moderate
amount of cytoplasm. In some areas, large
atypical cells with slightly horseshoe- or kidney-
shaped nuclei, which are characteristic “hall
mark” cells of anaplastic large cell lymphoma,
could also be identified (Figure 2B). The mitotic
reactivity which included the atypical mitotic
figures was prominent. Focal necrosis and a
slight inflammatory infiltrate on the background
were present as well.

By immunohistochemistry, the large tumor cells
showed diffuse and strong immunoreactivity
for CD30 (Figure 3) and CD43, weakly stained
for epithelial membrane antigen (EMA), while
negative for CD20, CD79a, CD15, MPO and TdT.
ALK was expressed in many large cells and the
immunohistochemical reactivity was in a cyto-
plasmic pattern (Figure 4A). Nuclear staining
was not observed (Figure 4B). The Ki-67 pro-
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Figure 4. A. Immunoreactivity for ALK was focally
present in the tumor cells of the ALCL (x100). B.
Tumor cells were only positively immunoreacted in
cytoplasm and nuclear staining was not observed
(x400).

liferation index was more than 80% (Figure 5).
These findings were consistent with diagnosis
of anaplastic large cell lymphoma of T-cell
phenotype with ALK reactivity.

For fluorescence in situ hybridization (FISH)
analysis, cytospin preparations were denatured
and hybridized with the LSI ALK break-apart
probe set (Vysis, Downer’s Grove, IL) to the ALK
gene at the chromosome 2 region (2p23)
according to the manufacturer’s specifications.
Images were acquired using MacProbe Soft-
ware (Applied Imaging, San Jose, CA) on a Zeiss
Axiophot microscope. Tumor proportion of the
tested tissues was 90%. At least 60 tumor cells
were counted. Splitting of the red and green
signals and isolated red signals which were
associated with ALK rearrangement were
detected in tumor cells (Figure 6).

Discussion

It is admitted that patients with ALK+ ALCL
often affects young male patients within the
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Figure 5. Ki-67 immunostaining showed a high prolif-
erative index of around 80% (x100).

first three decades in their lives. They frequently
present with aggressive stage 3 or 4 diseases,
often accompanied by multiple extranodal sites
of involvement. To the best of our knowledge,
CNS involvement of ALK+ ALCL is very rare and
the vast majority of them documented were
primarily occurred with only one affected by
cutaneous ALK+ ALCL [8]. Primary systemic
ALK+ ALCL metastasizing to the brain is rarely
related, especially after a long-term disease
free survival.

As were summarized by Park JS in 2013, only 9
cases of primary CNS ALK+ ALCL were reported
to date and all occurred in young patients with
the oldest one of 31 years old [9]. Generally,
they were morphologically characterized by the
presence of large, pleomorphic cells with
moderate cytoplasm and eccentrically located,
kidney-shaped nuclei, coarse chromatin and
variably sized nucleoli. In terms of immuno-
histochemistry, these cases were all positive
for CD30 and ALK and have a T- or null cell
phenotype. Most of them demonstrate EMA
reactions and no one shows B cell markers. Our
case was T-cell phenotype with CD43 strongly
stained and immuno-negativity for B cell
markers. As is reported, vast of ALK+ ALCLs
display immunoreactivities both the nucleus
and cytoplasm which are consistent with the
characteristic chromosomal translocation
involving the NPM gene located at 5935 and
the ALK gene on 2p23. However, in our case,
the ALK only expressed in the cell cytoplasm
and the FISH result shows a translocation
involving ALK gene, demonstrating that the ALK
domain activated in our case is likely to be
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Figure 6. Break apart anaplastic lymphoma kinase
(ALK) fluorescence in situ hybridization (FISH) assay.
Splitting of the red and green signals and isolated
red signals (arrows) are associated with ALK rear-
rangement.

involved in the other type neoplastic trans-
formation. Whether the ALK+ ALCLs with other
type gene transformation are more potentially
active to metastasize to other lesions even
after a long time survival is still unclear. The
patient reported here developed the cerebral
ALK+ ALCL after the retroperitoneal ALK+ ALCL
was diagnosed 10 years ago.

As was acknowledged, the various ALK fusions
increase the cell migration and invasion rate of
lymphoid cells by modulating cytoskeletal
rearrangements. Also, ALK modulates the
activity of Rho family GTPases, resulting in
RAC1 activation, thus increasing migration and
invasion [10]. In addition, blood brain barrier
(BBB) impairment should be considered as a
high risk of neoplasm invading CNS. Malignant
cells appeared to enter the CNS through the
deficient BBB of the subarachnoid vessels [11].
Preceding BBB damage may predispose to
brain metastases. The parenchymal dissemina-
tion of malignant cells was similar to that in
primary CNS lymphoma and it followed the
same spreading pathways as the extracellular
fluid. Both these factors possibly give an
explanation for the cerebral metastases of the
lymphoma.

Given that the tumor was firstly suggested in
the left frontal lobe of the brain and primary
ALK+ ALCL can also be involved in the brain,
diagnosis of metastasized CNS ALK+ ALCL
must be made by the exclusion of the primary
one. Primary CNS involvement in lymphoma
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has a close relationship with immunosup-
pression, especially under circumstances of
acquired immune deficiency syndrome. When it
occurred, it is usually a B-cell ymphoma, often
associated with either primary or secondary
immunodeficiency states and EBV related.
However, the patient presented here was
negative for EBV, HIV and cytomegalovirus in
serological tests. The patient was a middle-
aged male, during which age group cancers are
highly probable to be developed and thus kinds
of transferred cancers must also be exclude
before we get the right diagnosis. Histologically,
carcinoma cells are more likely to be stick
together forming characteristic patterns of
nests, clusters or cords. And immunohisto-
chemical studies often show positive reactivity
for epithelial markers.

The presentation of clinical symptoms such as
high fever and vomiting often mimic that of an
infectious, immunologic or rheumatologic etio-
logy and thus makes the diagnosis challenging,
especially when the overwhelming reactive
cellular milieu on histology presented. For-
tunately, in our patient, the iconographical
information of the brain MRI depicted a solid
mass which ruled out the possibility of
infections.

To date, owing to its great clinical scarcity,
treatment specifically for CNS ALK+ ALCL has
not been established. Currently, the combined
systemic and intrathecal chemotherapy without
cranial radiotherapy are suggested to be safer
and more efficient than the traditional combi-
nation of systemic chemotherapy and CNS
radiation by some researches [12, 13].

Though primary systemic ALK+ ALCL is more
responsive to chemotherapy leading to better
prognosis than its counterpart, things seem
different in the primary CNS ALK+ ALCL. To the
best of our knowledge, of all the cases reported,
only 2 patients died within the follow-up pe-
riods, 6 survived with no evidence of disease
and 1 was alive [9]. However, larger sample size
is required to determined whether or not ALK+
is a favorable prognostic factor for patients
with primary CNS ALCL. After the complete
resection, the patient reported received a
standard chemotherapy consisting of cyclo-
phosphamide, doxorubicin, vincristine and
prednisone and he survived without relapse
within the consequent 6 month follow-up.
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Conclusion

In conclusion, to the best of our knowledge, this
is the first reported case of systemic ALK+ ALCL
metastasized to brain after a long period
survival in a adult. Early detection is of vital
importance in terms of both mortality and
morbidity. Though systemic ALK+ ALCL has a
favorable prognosis overall, physicians should
take the possibility of metastasized ALK+ ALCL
into consideration in a patient who had a good
follow-up. Clinical data, pathologic results and
iconographic information are suggested to be
combined when the diagnosis was made.
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