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Introduction

Anaplastic lymphoma kinase-positive large B-cell lym-
phoma (ALK+LBCL) is a rare subtype of B-cell origin lym-

phoma encompassing less than 1% of all diffuse large B-cell 
lymphomas (DLBCLs).1) Since ALK+LBCL has clinical, path-
ological, immunohistochemical (IHC), and molecular char-
acteristics that are distinct from typical DLBCL, it has been 
classified by the World Health Organization as a single entity.1) 
Although the excision of suspicious lymph nodes (LNs) has 
conventionally been used for the definitive diagnosis of lym-
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Anaplastic lymphoma kinase positive large B-cell lymphoma (ALK+LBCL) is a rare subtype 
of B-cell lymphoma with aggressive features and a poor prognosis. The rarity of this disease 
and similarity of microscopic features with undifferentiated epithelial neoplasm disturb the 
provision of proper treatment. A 57-year-old male presented with a rapidly growing and pain-
less mass on the left side of the neck. Metastatic carcinoma of an unknown primary (CUP) le-
sion was initially suspected based on the pathologic results obtained from a core needle biopsy, 
but it was finally diagnosed as ALK+LBCL after a modified radical neck dissection. We herein 
report a case of ALK+LBCL mimicking CUP with a literature review. 
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phoma because this method can obtain sufficient specimens 
for additional immunostaining, a core needle biopsy (CNB) 
can often diagnose lymphoma and even identify sub-classifi-
cations of the disease.2) We report a case of ALK+LBCL that 
had been suspected to be metastatic carcinoma of an unknown 
primary (CUP) lesion according to the pathologic results ob-
tained from a CNB.

Case
 
A 57-year-old male presented to the outpatient clinic with a 

rapidly growing and painless mass on the left side of the neck 
for the past two weeks. Other symptoms, such as fever, weight 
loss, dysphagia, and hoarseness, were absent. A round and 
mobile mass (measuring about 2×3 cm) was palpated at the 
middle portion of the left neck, and the overlying skin was 

intact without any sign of infection. He was an ex-smoker with 
a history of 40 packs a year, and he had no underlying dis-
ease. There were no other palpable or visible lesions in the oral 
cavity or neck, and no abnormal findings were identified on 
endoscopic examination.

Under suspicion of a metastatic LN or lymphoma, a neck 
contrast computed tomography (CT) scan was performed. 
Although no suspicious lesion was identified as the primary 
tumor, two homogenous and well-enhanced LNs with a max-
imal diameter of about 2×3 cm were found in the left neck 
without necrosis (level III) (Fig. 1A). Ultrasonography (US) 
revealed two hypoechoic LNs with peripheral vascularity and 
the loss of hilum (Fig. 1B). A CNB was simultaneously per-
formed along with US evaluation. In the CNB specimen stained 
with hematoxylin and eosin (H&E), poorly differentiated cells 
formed loosely cohesive clusters and nests (Fig. 2A). Although 

A

B C
Fig. 1. Contrast neck CT shows two homogenous and well-enhanced LNs with a maximal diameter of about 2×3 cm and the absence 
of internal necrosis in the level neck level III (arrow) (A). Ultrasonography revealed two hypoechoic LNs with peripheral vascularity and 
the loss of hilum (B). Abnormal uptake on 18-fluorodeoxyglucose PET/CT was only identified in the cervical LNs of level III (SUVmax=2.07) 
(C). LNs: lymph nodes, SUVmax: maximum standardized uptake volume.
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epithelial membrane antigen (EMA), another epithelial marker, 
was positive upon IHC staining, T cell (CD3), B cell (CD20), 
and epithelial maker, pan-cytokeratin (pan-CK) were negative 
upon IHC staining (Fig. 2B and C). Referring to the EMA-pos-
itive staining, the lesion was suspected to be poorly differen-
tiated carcinoma. Additionally, IHC for PAX8, calcitonin, thy-
roglobulin, p16, p53, and Epstein-Barr virus were performed 
in accordance with recommendations in the National Compre-
hensive Cancer Network (NCCN) guidelines for CUP, and 
only IHC for p16 was positive (Fig. 2D).

No abnormal LN enlargement or suspicious primary lesions 
were determined on the contrast-enhanced chest, pelvic, or 
abdominal CT, and esophagogastroduodenoscopy also showed 
normal findings. However, an abnormal uptake on 18-fluo-
rodeoxyglucose-positron emission tomography/CT (18-FDG 
PET/CT) was identified in the cervical LNs of level III (maxi-
mum standardized uptake volume, SUVmax=2.07) (Fig. 1C).

We planned a suspension examination of the upper aerodi-
gestive tract followed by ipsilateral tonsillectomy and left 
modified radical neck dissection (MRND) under suspicion 
of oropharyngeal cancer from the positive p16 finding in the 
cervical LNs. Upon suspension of the examination, no lesion 

was suspected as a primary lesion despite multiple biopsies 
of interest confirmed by frozen-section pathology. Therefore, 
ipsilateral tonsillectomy and MRND were completed. Poorly 
differentiated cells formed relatively loose cohesive clusters 
and nests on H&E staining (Fig. 3A), consistent with the find-
ings of the specimen obtained from the CNB. However, IHC 
for ALK, MUM1, and CD138 showed positive findings, which 
confirmed the diagnosis as ALK-positive lymphoma (Fig. 3B-
D). Immunoglobulin heavy chain (IgH) gene rearrangement 
and T-cell receptor (TCR) gene rearrangement studies using 
BIOMED-2 Multiplex-PCR assay protocols to determine the 
lymphoma origin cell revealed that a weak clonal band was 
observed only in the IgH gene-rearrangement study. Since the 
separated signal of ALK was found in 35 of the 50 nuclei 
scored, which indicates translocation of the ALK gene (2p23) 
on fluorescence in situ hybridization (FISH), ALK+LBCL was 
finally confirmed. As the bone-marrow biopsy revealed no 
evidence of lymphoma involvement, chemotherapy for lym-
phoma using the cyclophosphamide, doxorubicin, vincristine, 
and prednisolone (CHOP) regimen was planned as conven-
tional treatment of DLBCL two weeks after surgery.1,3)
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Fig. 2. Core needle biopsy revealed microscopically, monomorphic large loosely cohesive cells infiltrating the lymph node [hematoxylin 
and eosin (H&E) staining, ×200] (A). Immunohistochemistry staining was positive for epithelial membrane antigen (epithelial cell marker) 
(arrow) (B), negative for CD20 (B-cell marker) (arrow) (C), and positive for p16 (arrowhead) (magnification ×200) (D). 
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Discussion 

ALK+LBCL is a lymphoma originating from B-cells with 
aggressive features and a poor prognosis. The diagnosis of 
ALK+LBCL is difficult owing to its rarity, unique morpho-
logic characteristics, and unusual immunophenotypic fea-
tures that greatly overlap with those other hematologic and 
nonhematologic neoplasms.1) In particular, the lack of expres-
sion of B- and T-cell markers can hinder the diagnosis.

The ALK gene was initially reported to be involved in cas-
es of anaplastic large-cell lymphoma (ALCL), which origi-
nates from T-cells. ALCL occurs as a result of the production 
of nucleophosmin (NPM)-ALK fusion proteins, which lead to 
a DNA damage-response activation, which explains how the 
NPM-ALK fusion protein causes lymphoma.4,5) Meanwhile, 
ALK+LBCL originates from B-cells and the majority of ALK+ 
LBCL cases harbor t(2;17)(p23;q23), with fusion of the Clath-
rin gene (CLTC) on chromosome 17q23 with the ALK gene 
on chromosome 2p23.1) Although the pathogenesis of lym-
phoma through the CLTC-ALK fusion protein has not yet 
been demonstrated in ALK+LBCL, this protein is also sug-
gested to cause DNA damage.5)

The differential diagnosis of lymphoma and metastatic car-

cinoma is critical to ensure appropriate intervention for di-
agnosis and treatment. Previous studies have been conducted 
to investigate the clinical manifestation and radiologic find-
ings, providing clues for differential diagnosis between two 
diseases.6-8) Strassen, et al.6) suggested that demographics such 
as an age of younger than 53 years, female sex, the absence 
of a history of smoking, and the presence of B-symptoms sug-
gest a high possibility of lymphomatous disease such as lym-
phoma, sarcoma, tuberculosis, and reactive inflammation. 
However, the subject of this report was a 57-year-old male pa-
tient with a history of smoking without B-symptoms. There-
fore, the algorithm of previous studies is not suitable in this 
case. The characteristics revealed from radiologic testing also 
provide clues for a differential diagnosis. The absence of in-
ternal necrosis in the LN is one of the findings suggesting lym-
phoma, similar to as seen among the CT findings of this case.7) 
However, an uncertain string-of-bead confirmation (more than 
three adjacent LNs in one neck node level), peripheral vas-
cularity on US, and relatively low SUV on 18-FDG PET/CT, 
despite more often being seen in correlation with metastatic 
carcinoma, were observed in this subject.8) Taken together, the 
radiologic findings provided insufficient clues for the diag-
nosis of lymphoma in this subject, leading to difficulty with 

Fig. 3. Microscopic examination of the excised lymph node revealed infiltrates composed of monomorphic large cells with a diffuse or 
sinusoidal growth pattern [hematoxylin and eosin (H&E) staining, ×200] (A). Upon immunohistochemistry staining, the cells stained 
positively for anaplastic lymphoma kinase (arrow) (B), CD138 (plasma cell marker) (arrow) (C), and MUM1 (plasma cell marker) (arrow-
head) (magnification ×200) (D).
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establishing the diagnosis.
Although IHC for ALK protein is the most useful diag-

nostic tool for the diagnosis of ALK-positive lymphoma, this 
staining has not been routinely conducted owing to the rarity 
of the disease. In addition, the microscopic features of undif-
ferentiated cells forming cohesive nests, which is one of the 
pathologic characteristics of ALK+LBCL, and the unusual 
IHC findings of the lack of expression of B- and T-cell markers 
in spite of the reactivity for epithelial markers (EMAs) have 
distinct similarities with epithelial neoplasms.1,9,10) Therefore, 
ALK+LBCL frequently mimics CUP, as was true in both this 
case and previous reports, and patients have been subjected 
to more extensive intervention than a single LN excision for 
biopsy, which was followed by chemotherapy as scheduled.3,11) 
Thus, physicians should be aware of the possibility of unusual 
lymphoma subtypes before surgical intervention, even in cas-
es that lack both B-cell (CD20, CD79a, and PAX5) and T-cell 
(CD3, CD4) marker expression. In addition, since positive 
results for plasma cell markers such as CD138 and MUM1 
are frequently present in ALK+LBCL, IHC staining for these 
markers is also helpful in making the diagnosis of lympho-
ma.1) Thus, a detailed pathology review, discussion of the re-
sults between the physician and pathologist, and additional 
specific IHC staining may help to minimize the risk of exten-
sive surgical intervention in cases of ALK+LBCL mimick-
ing carcinoma.

The overexpression of p16 in cancers is a result of the inac-
tivation of retinoblastoma (Rb) protein and increased E7 on-
coprotein induced by human papillomavirus (HPV). It has 
been suggested that p16 transcription may be directly induced 
by transcription factor E2F, which is released from inactivated 
Rb protein after binding with HPV E7.12) Of the known head 
and neck cancers, the most relevant location of HPV infection 
is the oropharynx, especially the tonsils, with about 40% to 
60% of oropharyngeal cancers being correlated with HPV in-
fection.12,13) The overexpression of p16 in metastatic LNs has 
been used to identify hidden malignancies in the oropharynx 
when the primary malignancy site is unclear and about 50% 
of hidden primary malignancies are found in the oropharynx 
in patients with p16-positive CUP.12) However, it should be kept 
in mind that p16 overexpression commonly accompanies more 
than 40% of the DLBCLs.14) Although the mechanism of p16 
overexpression induced by ALK gene activation has not been 
well-demonstrated to date, the ALK gene is known to signif-
icantly contribute to the overexpression of p16.14,15) Thus, we 
should remain aware that p16 overexpression can be present 

not only in HPV-related carcinoma but also in ALK+LBCL.
Interestingly, ALK+ALCL patients have a better response 

to conventional regimens than those with other T-cell lym-
phomas, but patients with ALK+LBCL exhibit poor responses 
to conventional chemotherapy for DLBCL, which is CHOP 
regimen, experiencing a 34% five-year overall-survival rate 
and a median survival time of 1.83 years.1) Therefore, alterna-
tive regimens have been introduced to improve the results of 
chemotherapy by adding etoposide, conducting dose adjust-
ment of prednisolone and doxorubicin, or including dexameth-
asone instead of prednisolone. In addition, the potential use 
of ALK inhibitors has been proposed. However, the effica-
cies of these alternative regimens have not been proven yet.1) 
Therefore, further studies are needed that focus on why ther-
apeutic reactions to conventional regimens vary depending 
on the origin of cells in ALK+lymphoma, while studies as-
sessing the use of alternative regimens to discern potential 
better therapeutic responses are required.

In conclusion, the diagnosis of ALK+LBCL is difficult to 
confirm owing to its rarity and pathologic features that mim-
ic epithelial neoplasms without either B cell and or T cell 
marker expression. In addition, since this disease often ex-
presses p16 protein, which provides a clue suggesting the 
oropharynx as the hidden primary site of CUP, we should be 
aware of ALK+LBCL in cases suspected as CUP.
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