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Anaplastic lymphoma kinase-positive anaplastic
large-cell lymphoma with involvement of the urinary
bladder:a case report and review of literature
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Abstract: We report a unique case of anaplastic large-cell lymphoma (ALCL) involving the
urinary bladder in a 22-year-old man. The patient presented with left lower back pain for 4 weeks.
The computed tomography (CT) scan demonstrated an exophytic nodule on the left bladder wall
and abdominopelvic lymphadenopathy. Histologically, a population of large pleomorphic cells
extensively infiltrated the lamina propria of the bladder. These cells were diffusely and strongly
immunoreactive for CD30, ALK, EMA, and vimentin, but were negative for AE1/AE3, CK20,
CK7, CK5/6, P63, SMA, HMB-45, pan-Melan, S-100, Myo D1, synaptophysin, CD56, desmin,
CD15, CD20, Pax-5, and CD3. Few cells exhibited positive immunohistochemical staining of
CD45. The patient underwent cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP)
regime of chemotherapy and achieved a complete remission after four cycles. This case is the tenth
documented case of systemic ALCL involving urinary bladder. Due to its rarity, it is important to
be aware of the features of ALCL in bladder, and make prompt and accurate diagnosis.
Keywords: anaplastic large-cell lymphoma, anaplastic lymphoma kinase, urinary bladder

Introduction

Anaplastic large-cell lymphoma (ALCL) is a malignant lymphoma of T-cells, with
constitutive expression of the high level of CD30 antigen.' Its most frequent genetic
alteration is a (2;5)(p23;q35) chromosomal translocation, which leads to the forma-
tion of nucleophosmin (NPM)-anaplastic lymphoma kinase (ALK) fusion protein,
resulting in the upregulation of ALK protein.>* According to the current World Health
Organization (WHO) classification, this tumor is further subdivided into two distinct
subgroups: ALK-positive ALCL and ALK-negative ALCL. The ALK-positive ALCL
is a clinically aggressive lymphoma that usually occurs in children and young adults.
It is associated with an improved response to chemotherapy and a good prognosis.
On the other hand, the ALK-negative ALCL occurs mainly in elderly individuals, and
has a poor clinical course.*”’

Involvement of the urinary bladder by malignant lymphoma is infrequent. The most
common types are mucosa-associated lymphoid tissue (MALT) lymphoma and diffuse
large B-cell lymphoma (DLBCL). ALCL involving the urinary bladder is extremely rare.
To the best of our knowledge, only nine cases have been documented to date.*'° Herein, we
report another case of a 22-year-old man with ALK-positive ALCL involving the urinary
bladder, and specifically highlight its differential diagnosis and therapeutic methods.

Case report
A 22-year-old man presented with progressive left lower back pain for 4 weeks.
A computed tomography (CT) scan showed an exophytic mass in the urinary bladder
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(Figure 1A), as well as a left kidney hydronephrosis and
abdominopelvic lymphadenopathy. The patient underwent
cystoscopy, which revealed an exophytic broad-based mass
measuring 4.5 cm X3.6 cm on the left wall of the urinary
bladder (Figure 1B). Subsequent tissue biopsies were
performed.

The bladder biopsies were fixed in buffered formalin and
embedded in paraffin. A five-micrometer-thick section was
stained with hematoxylin—eosin (H&E) for routine micros-
copy. Immunohistochemical (IHC) staining was performed
using the EnVision® Detection System (DAKO, Galway,
Ireland). The THC studies included AE1/AE3, CK20, EMA,
vimentin, CK7, CK5/6, and P63 for carcinoma, synapto-
physin and CD56 for neuroendocrine tumor, HMB-45, pan-
Melan, and S-100 for melanoma, Myo D1, desmin, and SMA
for rhabdomyosarcoma or inflammatory myofibroblastic
tumors, and CD30, ALK, CD45, CD15, CD20, Pax-5, and
CD3 for lymphohematopoietic malignancies.

Histologically, the lamina propria of the bladder was dif-
fusely infiltrated by pleomorphic large cells (Figure 2A). The
majority of tumor cells had pleomorphic nuclei, prominent
nucleoli, and brisk mitotic activity (Figure 2B). There were
small mature-appearing lymphocytes and eosinophils in the
background. The urothelial mucosa was intact without the
evidence of carcinoma in situ. IHC staining showed that
tumor cells were diffusely and strongly positive for CD30
(Figure 2C), ALK (Figure 2D), EMA, and vimentin. They
were negative with AE1/AE3 (Figure 2E), CK20, CK7,
CK5/6, P63, SMA, HMB-45, pan-Melan, S-100, Myo DI,
synaptophysin (Figure 2F), CD56, desmin, CD15, CD20,

Pax-5, and CD3. Few cells exhibited positive IHC staining
of CD45. These results rendered a diagnosis of ALK-positive
ALCL.

After pathological diagnosis was established, the patient
underwent the cyclophosphamide, doxorubicin, vincristine,
and prednisone (CHOP) regime of chemotherapy. He had
responded well to the treatment. After four courses, a second
CT scan revealed that both bladder mass and the lymphade-
nopathies had disappeared. The patient achieved a complete
clinical and radiologic remission. The patient was alive and
well 8 months after diagnosis.

Discussion

ALCL is an uncommon lymphoma. More than 40% of
cases present with advanced disease (stage III and IV), and
peripheral and abdominal lymphadenopathy, or extranodal
and bone marrow involvement.!® In the present case, the
neoplasm represented a systemic involvement although it
was first detected in the bladder.

Systemic ALCL rarely involves the urinary bladder,
especially with injury of the urinary system as the main
clinical manifestation. A total of ten cases of ALCL involv-
ing the bladder, including the current case, have been
documented.®!¢ In general, the mean age of the patients was
40 years (range, 22—78 years). Among them, six patients
were less than 45 years old. Eight of the ten cases (80%)
of ALCL showed ALK-positive expression in the bladder.
The cases showed a male predominance. All of them except
one occurred in male patients. The most common present-
ing symptoms were upper tract obstruction and hematuria.

Figure | The images of CT and cystoscopy in a patient with ALK-positive ALCL involving the urinary bladder.
Notes: (A) Enhanced CT scan showing an exophytic broad-based nodular lesion (white arrow) on the left bladder wall; (B) Cystoscopy revealing an irregularly shaped nodule

with congestive and hemorrhagic appearance (black arrow).

Abbreviations: CT, computed tomography; ALK, anaplastic lymphoma kinase; ALCL, anaplastic large-cell lymphoma.
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Figure 2 H&E and IHC staining in the urinary bladder sample of ALK-positive ALCL.

Notes: (A) Diffuse infiltration of tumor cells in the lamina propria of bladder (200x, H&E); (B) Tumor cells with pleomorphic nuclei, prominent nucleoli, and brisk
mitotic activity (400x, H&E); (C) Strong immunoreactivity of CD30 with membrane staining pattern in neoplastic cells (400x, IHC); (D) A diffuse cytoplasmic and nuclear
staining for ALK protein (400x%, IHC); (E) Negative expression of AEI/AE3 in tumor cells (200x, IHC); (F) Tumor cells exhibiting negative expression for synaptophysin

(200x, IHC).

Abbreviations: H&E, hematoxylin—eosin; IHC, immunohistochemical; ALK, anaplastic lymphoma kinase; ALCL, anaplastic large-cell lymphoma.

Moreover, eight of ten patients underwent chemotherapy. The
majority of them (six cases) were treated using the CHOP
regime. Five of eight patients with follow-up data were alive
and well. The mean survival time of patients after chemo-
therapy was 24.5 months. They had impressive response to
multiagent chemotherapy and remained in clinical and/or
radiologic remission.

Due to its rarity, it is important to be aware of the possi-
bility of ALCL involving the urinary bladder. Morphologi-
cally, the distinctive feature is a population of pleomorphic,
highly atypical cells with amphophilic or pale cytoplasm
diffusively and extensively infiltrating in the lamina pro-
pria and/or the muscular layer of the urinary bladder. The
nuclei of tumor cells are round, oval, or lobulated with
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coarse granular chromatin, and have prominent nucleoli.
The differential diagnosis for this malignant process is
broad, including embryonal rhabdomyosarcoma, poorly
differentiated or sarcomatoid carcinoma, neuroendocrine
tumor, other lymphomas (such as DLBCL and Hodgkin
lymphoma), metastatic amelanotic melanoma, and even
inflammatory myofibroblastic tumors.'> Therefore, it is
necessary to use IHC staining to distinguish ALCL from
aforementioned tumors. Embryonal rhabdomyosarcoma
and inflammatory myofibroblastic tumor may express
ALK, but are negative for CD30 and EMA. They also
express markers of myxoid/myofibroblastic differentia-
tion, such as smooth muscle actin (SMA) and desmin. The
melanoma cells are often positive for HMB-45, pan-Melan,
and S-100 protein, whereas ALCL cells are negative for
these markers. The tumor cells in ALCL are sometimes
strongly positive for EMA. Rare cases with expression of
keratin have been described in ALCL."” However, ALCL
is readily distinguishable from carcinoma. Unlike ALCL,
the neuroendocrine tumor cells are positive for CD56 and
synaptophysin. Moreover, the diagnosis of DLBCL and
Hodgkin lymphoma can be excluded if the tumor cells are
diffusely positive for CD30 and ALK, and negative for
B-cell markers (CD20, Pax-5, etc) or CD15.

In general, surgery, chemotherapy, radiotherapy, and
combinations of the above-mentioned treatments are the
recommended therapies for ALCL.'® The patients’ charac-
teristics, such as age, disease stage, and the association with
systemic disease, should be considered. Generally, systemic
chemotherapy is the preferred treatment, and an aggressive
surgical procedure should be avoided. The combination of
cyclophosphamide, doxorubicin, vincristine, and prednisone
(CHOP) is the most common regimen. It has been reported
that about 90% cases of ALK-positive ALCL patients have
responded to the CHOP regimen, and have a remarkably
better prognosis than those patients with ALK-negative
ALCL."? In the present case, the patient underwent CHOP
chemotherapy, and achieved a complete remission after four
cycles of chemotherapy.

Conclusion

In conclusion, we describe an extremely rare case of ALK-
positive ALCL presenting with symptomatic bladder involve-
ment. This tumor is characterized by a pleomorphic large cell
with strong expression of CD30 and ALK. It is important
to be aware of the morphological features and differential
diagnosis, and making accurate diagnosis is crucial for
therapeutic regimen selection.
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