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Abstract. The objective of the present study was to describe 
the clinicopathological features of a patient with nasal 
NK/T cell lymphoma that was similar in morphology to 
mucosa-associated lymphoid tissue lymphoma (MALToma). 
The clinicopathological data of a patient diagnosed with 
nasal NK/T cell lymphoma mimicking MALToma was 
collected, and the clinicopathological characteristics were 
discussed. The female patient was 43 years old and had 
suffered from persistent congestion for ten days. The mucosa 
in the left nasal cavity was inflamed, resulting in congestion 
and it was also purulent on the surface, as observed by nasal 
endoscopy. The disease was considered to be inflammatory 
based on CT scan. A biopsy after operation showed that 
the tumor consisted of small lymphoid cells that resembled 
MALToma in morphology. On the basis of the immuno-
histochemistry and in situ hybridization laboratory tests, a 
diagnosis of left nasal NK/T cell lymphoma was made. The 
patient received chemotherapy and radiotherapy, and remis-
sion was achieved six months after diagnosis. The patient 
was in a good condition at 16 months follow-up. In conclu-
sion, NK/T cell lymphoma composed of small cells may be 
a type of indolent lymphoma with special characteristics of 
clinical presentation, image, pathology and prognosis. This 
case highlights that more attention is required by radiolo-
gists, pathologists and hematologists to diagnose this type 
of lymphoma.

Introduction

NK/T cell lymphoma is a type of aggressive non-Hodgkin 
lymphoma and mainly occurs in the extranodal organs with 
short survival time and poor response to therapy. It always 
occurs in adults at 44-54 years of age, and it is more common 
in males than in females. Asian and indigenous populations 
of Mexico, central and south of American have the highest 
incidence rates for this disease, which is associated with 
Epstein Barr virus infection (1,2). The nose is a common 
site for the development of this type of lymphoma; however, 
it can also develop in the skin, digestive tract, testis and 
lung (3,4). Histologically, classical extranodal NK/T cell 
lymphoma includes the following morphological features: 
Neoplastic cells infiltrate diffusely, often invading and 
destroying the vascular wall, accompanied by massive tissue 
necrosis. Tumor cells vary in size, being primarily mixed 
with small-to-medium-sized lymphocytes. Large cells could 
often be observed in varying numbers and there are a large 
number of mixed inflammatory cells in the background. 
Immunohistochemical staining demonstrates that tumor cells 
usually express CD3ε, CD56, Cytotoxic markers, such as 
Granzyme B, and TIA, while B cell markers have not been 
detected. Epstein Barr virus-Epstein Barr virus encoded 
RNA (EBV-EBER) is often detected via in situ hybridization 
staining (5-7). Mucosa-associated lymphoid tissue lymphoma 
(MALToma), which is different to NK/T cell lymphoma, is 
one kind of indolent B cell lymphoma with neoplastic cells 
of the same size. In the present study, a rare case of NK/T 
cell lymphoma with consistent small neoplastic cells resem-
bling MALToma in histological morphology is reported. 
The specific clinical presentation, imaging and pathological 
data were retrospectively analyzed in order to investigate the 
clinicopathological characteristics of this type of lymphoma.

Case report

Patient and methods
Clinical data collection. In the present study, the case 
diagnosed as NK/T cell lymphoma in October 11, 2017 
was obtained from the Department of Pathology, Yantai 
Yuhuangding Hospital (Shandong, China). Biopsy was taken 
via nasal endoscopy and the clinical data were obtained via 
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CT scan, MRI scan, PET-CT scan, lumbar puncture, bone 
marrow biopsy, blood tests and follow-up.

Sample processing and morphological observation. The 
samples were immersed in 10% buffered formalin for complete 
fixation at room temperature after surgery. The ratio of fixative 
solution volume to tissue was 10:1, and fixation time was 12 h. 
Subsequently, tissue dehydration and paraffin embedding were 
performed. Sections 4 µm thick were cut from tissue blocks 
for hematoxylin and eosin staining at room temperature for 
90 min. Tissue morphology was observed under a light 
microscope (Olympus BX45; Olympus Corporation).

Immunohistochemical staining. EnVision two-step method was 
adopted using an automatic immunostainer (Ventana Medical 
Systems, Inc.) for immunohistochemical staining and subse-
quent DAB staining (DAB secondary antibody kit; Ventana 
Medical Systems Inc.). Endogenous peroxidase activity was 
removed by incubation with 0.3% H2O2 for 4 min at 37˚C. The 
duration of incubations in primary and secondary antibodies 
was 32 min at 37˚C. Hematoxylin was used for counterstaining 
at room temperature for 1 min, and each section was stained 
with known positive tissues as the positive control, while the 
negative control sample used PBS instead of primary antibody. 
The antibodies used in the current study were purchased from 
Beijing Zhongshan Jinqiao Biological Co. (Table I). SPN-9001 
Histostain™-SP kit was used as the secondary antibody 
(OriGene Technologies, Inc.). A microscope (Olympus B45) 
was used to assess the tissues, 2x10, 4x10, 10x10, 20x10 and 
40x10 magnification.

In situ hybridization detection. Tissue sections were dewaxed, 
dehydrated and digested by proteinase K for 20 min at 37˚C. 
EBER probe hybridization solution (100 ng/ml) was added 
after the slice was dried using absolute ethanol and then 
incubation at 37˚C for 30 min. Tissues were incubated with 
horseradish peroxidase‑labeled digoxin for 30 min at 37˚C; 
rinsed three times with PBS buffer for 2 min each time; rinsed 
with deionized water and 0.2 ml DAB to each slide for 15 min 
in the dark. Epstein Barr virus probe was purchased from 
Beijing Zhongshan Jinqiao Biological Co., Ltd (Probe cat. 
no. A500P.9900; Probe sequence: 5'-CTC CTC CCT ACC AAA 
ACC CTC ACC ACC CCC-3').

Results

Clinical data. A 43-year-old female patient suffered from 
persistent congestion in the left nasal cavity for ten days. 
The nasal congestion was persistent, and was accompanied 
by decreased olfactory sensation and purulent sputum. No 
improvement in symptoms was obtained with oral cepha-
losporin treatment, at which point the patient was referred 
to Yantai Yuhuangding Hospital. A physical examination 
gave the following measurements: Temperature, 36˚C; 
Pulse, 79 beats/min; Rate, 18 beats/min; blood pressure, 
136/90 mmHg; Eastern Cooperative Oncology Group perfor-
mance score, 0; and weight, 70.0 kg. The nasal septum was 
in the middle. The mucosa inflamed, causing congestion, 
and was purulent on the surface in the left nasal cavity, as 
observed by nasal endoscopy (Fig. 1A). The nasal mucosa 

on the right side was smooth and no mass was observed. A 
CT scan identified obstruction, inflammatory lesions and 
granuloma formation in the left nasal cavity (Fig. 2A). MRI 
revealed that the mucosa was thickened in the left nasal cavity, 
and the lesion was considered to be inflammatory (Fig. 2B). 
Whole blood counts were as follows: White blood cells, 
7.97x109/l; red blood cells, 3.47x1012/l; hemoglobin, 102 g/l; 
Platelet, 363x109/l; serum lactate dehydrogenase levels, 
133 U/l; and C-reactive protein level was normal. Blood tests 
for liver and renal function were normal. Peripheral blood 
EBV DNA copy number was <3,000 copies/ml. Positron 
Emission Tomography-CT (PET-CT) scan, lumbar puncture, 
bone marrow biopsy and aspiration did not show evidence 
of extra-nasal tumor metastasis. The patient received resec-
tion of left nasal mucosa and septum under endoscope in 
September 29, 2017.

Gross examination. The sample was obtained after surgery 
under nasal endoscopy. The gray and white tissue was irreg-
ular, and was 2.5x2x0.5 cm in size. The surface of some parts 
of the tissue was smooth.

Histological findings. Microscopically, the tissue was covered 
by pseudostratified ciliated columnar epithelium and intrinsic 
glands were atrophic. Monomorphic tumor cells of a small 
volume had infiltrated into the interstitial space (Fig. 3A). 
Under high magnification, the neoplastic cells showed slight 
dysplasia with unclear boundary and translucent or pink cyto-
plasm. The nuclei were small in size and slightly irregular in 
shape, with evenly distributed chromatin. The nucleolus was 
not obvious, and mitosis was observed occasionally (Fig. 3B). 
The epithelium of mucosal glands was invaded by tumor cells, 
and lymphoid epithelial lesions were found locally (Fig. 3C). 
Mitotic division was ~3/10 under high power field (light 
microscope, 40x10 magnification). No blood vessel invasion 
or coagulative necrosis were observed (Fig. 3D).

Immunohistochemical staining. Immunohistochemical 
staining showed tumor cells were positive for CD3, CD4, 
CD56, Bcl-2 and Granzyme B, and the Ki67 positive rate 
was <20%. No expression of CD2, CD5, CD7, CD8, CD20, 
Cyclin D1, CD10, Bcl-6, CD23, Synaptophysin (Syn), 
Cytokeratin, Desmin and epithelial membrane antigen (EMA) 
was observed. Follicular dendritic cell network was not 
observed by CD21 staining and 5% of tumor cells expressed 
TP53 weakly (Fig. 4A-H).

In situ hybridization detection. A positive EBV-EBER signal 
was diffusely and consistently detected by in situ hybridization 
(Fig. 4I).

Diagnosis. On the basis of histological features, immuno-
histochemical staining and results of in situ hybridization, a 
diagnosis of left nasal NK/T cell lymphoma was made after 
ruling out other small cell neoplasm such as MALToma, 
Pseudomalignant NK-cell proliferation, Chronic active EBV 
infection of NK cells, Peripheral T cell lymphoma, small cell 
carcinoma, melanoma, embryonic rhabdomyosarcoma. This 
monomorphic type of NK/T cell lymphoma was rare, however 
special staining supported the diagnosis. As patient was young, 
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there was low proliferation of tumor cells and there was a lack 
of TP53 mutation, a good prognosis was expected.

Treatment and follow‑up. The disease was classified as clinical 
stage IE, with a prognostic index for NK/T-cell lymphoma 
(PINK) score of 0 and PINK-EBV score of 0 after comprehensive 
evaluation. The patient received ‘sandwich’ chemoradiation. 
The chemotherapy regimen consisted of 3 cycles of intravenous 
GELOX regimen (gemcitabine, 1.2 g/m2 d1, 8; oxaliplatin, 
160 mg/m2 d1; pegaspargase, 3,200 IU/m2 d3, q21d) between 
October 19, 2017 and February 20, 2018. Nasopharynx 
radiotherapy was performed between December 11, 2017 and 
January 7, 2018 [planning target volume (PTV) 54 Gy/27 f]. 
Two cycles of LOP chemotherapy program (pegaspargase, 
3,200 IU/m2 d1; vindesine, 4 mg/m2 d1; dexamethasone, 
10 mg/m2 d1-5) was adapted during radiotherapy. After radio-
therapy, the patient received another cycle of GELOX for a 

total of 6 cycles of chemotherapy. The patient also received 
two lumbar intrathecal injections of cytarabine (50 mg/m2), 
dexamethasone (5 mg/m2) and methotrexate (10 mg/m2). All 
chemotherapy was done by intravenous. An endoscopy on 
March 26, 2018 revealed the left nasal mucosa was smooth 
(Fig. 1B), and PET-CT showed the metabolic value of the left 
nasal was lower than before (decrease from 2.1 to 4.3). No 
residual tumor cells were observed by mucosal biopsy. The 
response to therapy was complete remission. The patient was 
followed-up for 16 months after surgery, at which point she 
was in good condition with no relapse.

Discussion

Classical nasal NK/T cell lymphoma includes three main 
morphological characteristics: Pleomorphic tumor cells, 
vascular invasion and coagulation necrosis (8). The case 

Figure 3. Histological morphology of NK/T cell lymphoma by hema-
toxylin and eosin staining. (A) Monomorphic tumor cells with small size 
infiltrated diffusely in the mucosal interstitial and inherent glands were 
atrophic (arrows showed consensus tumor cells in size, magnification x20). 
(B) Tumor cells with translucent or pink cytoplasm, slightly irregular nuclei 
and distributed chromatin (black arrow showed mitosis and blue arrow 
showed unclear boundary and translucent/pink cytoplasm, magnification 
x40). (C) Epithelium of mucosal glands was invaded by tumor cells (arrows 
showed epithelial lesions, magnification x40). (D) No blood vessel invasion 
and coagulation necrosis were observed (magnification x20).

Figure 2. Imaging scans of the lesion. (A) Increased density was observed 
in the left nasal cavity and the left paranasal sinus by CT scan. No obvious 
damage was observed in the surrounding bone. (B) MRI scan showed visible 
enhancement in the front of the left nasal cavity, and a slightly longer T1 and 
longer T2 signals could be detected in the left nasal cavity.

Figure 1. Comparison of mucosa changes in the left nasal cavity under 
endoscope (A) before treatment and (B) after treatment.

Table I. Primary antibodies used in immunohistochemistry.

Antibody Catalog no. Dilution

Anti-CD2 ZM-0278 1:100
Anti-CD3 ZM-0417 1:100
Anti-CD4 ZM-0418 1:100
Anti-CD5 ZM-0280 1:100
Anti-CD7 ZA-0589 1:100
Anti-CD8 ZA-0508 1:100
Anti-CD56 ZM-0057 1:100
Anti-CD20 ZA-0293 1:100
Anti-BCL-2 ZA-0536 1:100
Anti-Granzyme B ZA-0599 1:100
Anti-Ki67 ZM-0166 1:100
Anti-cyclin D1 ZM-0366 1:200
Anti-BCL-6 ZM-0011 1:100
Anti-CD23 ZM-0273 1:100
Anti-CD10 ZM-0283 1:100
Anti-Synaptophysin ZA-0263 1:100
Anti-cytokeratin ZM-0069 1:100
Anti-Desmin ZA-0610 1:100
Anti-Epithelial membrane antigen ZM-0095 1:50
Anti-CD21 ZM-0040 1:100
Anti-TP53 ZM-0408 1:100
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described in the present study was unusual as it lacked the 
typical histological features mentioned above and presented 
with monomorphic features similar to MALToma. However, 
immunohistochemical markers and in situ hybridiza-
tion staining results supported the diagnosis of NK/T cell 
lymphoma (9). A potential differential diagnosis is neoplasm 
showing monomorphic shape, which mimics MALToma, and 
should be ruled out. MALToma consists of small lymphoid 
cells with relatively uniform size, and lymphoid epithelial 
lesions and follicular implantation may also be present (10). 
MALToma expressed CD20, but not CD3, and the expression 
of restricted immunoglobulin light chain could be helpful 
for differential diagnosis with NK/T cell lymphoma (11). 
Pseudomalignant NK-cell proliferation is considered as a 
pseudomalignant disease because it spontaneously regresses 
without any treatment. The atypical cells in pseudomalignant 
NK-cell proliferation disease infiltrated diffusely and the 
glandular epithelium could be involved occasionally. These 
cells showed the immunophenotype that CD3, CD56 and 
cytotoxic molecule-associated proteins, such as Granzyme B, 
were usually positive which was similar with NK/T cell 
lymphoma. However, large eosinophilic cytoplasmic granules 
observed in pseudomalignant NK-cell proliferation and nega-
tive pattern of EBV-EBER were not consistent with NK/T-cell 
lymphoma (12). Chronic active EBV (CAEBV) infection of NK 
cells occurs most often in children and adolescents according 
to WHO classification (13). CAEBV has the following diag-
nostic criteria: Increased EBV DNA (>102.5 copies/mg) in 
peripheral blood; infectious mononucleosis-like symptoms 
persisting for >3 months; histological evidence of organ 
disease; and demonstration of EBV RNA or viral protein in 
affected tissues in patients without known immunodeficiency, 
malignancy or autoimmune disorders. The most common sites 
of CAEBV are bone marrow, lymph nodes, liver, spleen and 
skin (14). Although CAEBV and NK/T cell lymphoma both 

originate from NK cells, clinical presentation and labora-
tory tests distinguish the diseases from each other (15,16). 
Peripheral T cell lymphoma also presents with small tumor 
cells that express markers of T lymphocytes such as CD2, CD3, 
CD4, CD5, CD7 and CD8, but negative expression of CD56, 
cytotoxic markers, and no EBV-EBER detection which could 
be helpful to differentiate it from NK/T cell lymphoma (17).

Tumor cells in small cell carcinoma have significant 
atypia, widespread mitosis and necrosis (18). Cytokeratin and 
neuroendocrine markers such as Syn and chromograninA are 
positively expressed in small cell carcinoma; however, these 
markers are negative in NK/T cell lymphoma (19). The nasal 
cavity is also a common site for malignant melanoma, which 
is aggressive and can result in destruction of the skull (20). 
Melanoma could also present with small cell in morphology. 
Positive expression of S-100, and melanoma markers, HMB45 
and melan-A, can be used to distinguish melanoma from 
lymphoma (21). Embryonal rhabdomyosarcoma usually occurs 
in children and young adults. This type of tumor is composed 
of small cells with significant eosinophilic cytoplasm and 
deviated nuclei, showing ‘tadpole-like’ or ‘racket-like’ cells, 
with the nucleus towards one side of the cell (22). Myogenic 
markers such as Desmin and myogenin were positive in 
embryonal rhabdomyosarcoma, which could distinguish from 
NK/T cell lymphoma (23,24).

The clinical features of the patient described in the present 
study were unusual. No clear mass was observed by nasal 
endoscopy, and only mucosal inflammation and purulent secre-
tion were observed. Imaging studies lead to the misdiagnosis 
of chronic inflammation. Obtaining a biopsy earlier in the 
disease stage could be useful for early diagnosis. Mutant TP53 
is considered to be an important protein for the progression 
of NK/T cell lymphoma (25-27). Previous studies on NK/T 
cell lymphoma in small cell types have not reported mutant 
TP53 (9,28,29). In the present study, mutant TP53 was found 

Figure 4. Immunohistochemical staining of the tumor. The tumor cells were positive for (A) CD3, (B) CD4, (C) CD56 and (D) Granzyme B. (E) Ki67 index was 
<20%. (F) Tumor cells were negative for CD20. (G) There was no follicular dendritic cell network by CD21 staining. (H) Mutant TP53 was expressed weakly 
in 5% of tumor cells. (I) Strong signal of EBV-EBER staining was observed by in situ hybridization (magnification x20).
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to be expressed lowly in the tumor cells and ~5% of tumor 
cells were weakly positive. Ki67 expression, a marker of cell 
proliferation, was <20%, which is much lower compared with 
Ki67 expression reported in NK/T cell lymphoma with classic 
morphology (30). Combining the clinical characteristics and 
laboratory results of this case, the conclusion was drawn that 
small cell type of NK/T cell lymphoma may be indolent.

Radiotherapy and chemotherapy are two main treatments 
for NK/T cell lymphoma (31); however, the prognosis of the 
majority of patients is poor (32). The patient in the present study 
received radiotherapy and chemotherapy. Complete remission 
was obtained after 6 months, and the patient achieved a good 
prognosis. This may be related to the early clinical stage at 
which the disease was diagnosed. The patient refused hemato-
poietic stem cell transplantation, and prognosis remains to be 
followed up in the future.

NK/T cell lymphoma with small cell morphology is 
unusual, and may be a type of indolent lymphoma with 
particular characteristics of clinical presentation, imaging, 
pathology and prognosis. Early biopsy would aid in obtaining 
the correct diagnosis. More cases are required for further 
study, and attention should be paid to this kind of NK/T cell 
lymphoma by radiologists, pathologists and hematologists to 
prevent misdiagnosis in the future.
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