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Background: The diagnosis of extranodal natural killer (NK)/T-cell ymphoma (NK/T-cell lymphoma) is often difficult and any de-

lay in its diagnosis leads to a worsened prognosis. We analysed the factors that make the diagnosis of this type of tumour difficult.

Methodology/Principal: We retrospectively reviewed the medical records of 20 patients with NK/T-cell lymphoma treated

in our department, and assessed the clinical features and laboratory findings of the cases. Moreover, we classified factors

related to delays in diagnosing NK/T cell lymphoma as follows: (1) insufficient specimen size, (2) massive necrosis, (3) large

number of inflammatory cells, and (4) poor atypia. We selected cases requiring two or more biopsies for correct diagnosis and

checked which factors were the main cause of misdiagnosis.

Results: The average period required for a correct diagnosis was 12.8 months. The most frequent factor leading to diagnostic

delay was inflammatory cell infiltration. Massive necrosis and poor atypia were also important factors in diagnostic delay.

Conclusions: In cases with necrotic lesions of the nose or pharynx, the possibility of NK/T cell lymphoma should be explored

and samples, of as large a size as possible, should be obtained together with EBER-ISH for pathological examination.

Repeat biopsies should also be performed for diagnosis.
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Introduction

Nasal-type extranodal natural killer (NK)/T-cell ymphoma
(NK/T-cell ymphoma) causes pathological changes outside a
lymph node and shows an NK- and T-cell immunophenotype.
NK/T-cell ymphoma is relatively common in East Asia and Latin
America, but rare in Europe and North America. As this type
of tumour originates in the upper airway, including the nose
and paranasal area ", in more than 80% patients, ENT specialists
play an important role in the diagnosis of this disease. NK/T-
cell ymphoma often shows resistance to chemotherapies as it
expresses p-glycoprotein, a product of the multi-drug resistant
gene 1 (MDR1) @3, The 5-year overall survival was reported to
be less than 50% “. In tumours limited to the nasal area, the
prognosis has been reported to be relatively fair. However, in

tumours disseminated to other sites, the prognosis is signifi-
cantly worsened ™. To improve the survival rate, early diagnosis
and early treatment are vital. Despite this, the diagnosis of
NK/T-cell ymphoma is often difficult and delayed .

In this study, we retrospectively focus on factors that make di-
agnosis difficult, and examined the frequency of these factors
in cases treated at our institution.

Materials and methods

Patients

We retrospectively reviewed the medical records of 20 pa-
tients with NK/T-cell lymphoma treated in the department of
Otolaryngology-Head and Neck Surgery, Hokkaido University
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Graduate School of Medicine between May 2000 and January
2008. This study was approved by the Institutional Review
Board of the Hokkaido University Hospital for Clinical Research.

Clinical findings

In addition to a thorough physical examination and review

of their medical history, the following tests were carried out:
endoscopy of the upper air way, positron emission tomograp-
hy (PET), serologic studies of antibodies to EBV, and soluble
interleukin-2 receptor (sIL-2R) and lactate dehydrogenase
(LDH) levels. The mean and median of number of biopsies and
duration for diagnosis were also reviewed.

Histopathological and immunohistochemical analysis
Tissue specimens were collected from all patients and revie-
wed retrospectively. The sections were stained with haema-
toxylin and eosin. Immunohistochemical staining for CD3,
CD20 (Dako), and CD56 antibodies (Ventana) was performed
using a standard labeled streptavidin biotinylated antibody
method on an automated immunostainer.

In situ hybridization

To detect Epstein-Barr virus (EBV) infection in pathological tis-
sues, EBV-encoded small RNA in situ hybridization (EBER-ISH) was
performed using an EBER probe (Roche Diagnostics) on an auto-
mated BenchMark XT staining system (Roche diagnostics), with
EBV-infected cells showing EBER signals localized in the nucleus.

Analysis of pathological factors

To evaluate pathological factors causing diagnostic difficulties,
we selected factors leading to incorrect pathological diagno-
ses as follows: (1) insufficient or damaged biopsy specimen, (2)
massive necrosis or scarcity of viable cells, (3) large number of
inflammatory cells resulting in a decrease in atypical lympho-
cyte density, and (4) tumour cells with poor atypia that were
difficult to distinguish from inflammation and infection. We

Figure 1. Analysis of pathological factors.

We selected factors related to incorrect pathological diagnosis as fol-
lows: (1) the biopsy specimen is minute and easily damaged, (2) the
presence of massive necrosis and a scarcity of viable cells, (3) the
presence of a large number of inflammatory cells resulting in a decrease
in atypical lymphocyte density, and (4) tumour cells with poor aty-

pia that are difficult to distinguish from inflammation and infection.
Eighteen biopsies from cases for which we could check the pathological

findings before diagnosis of NK/T-cell lymphoma were examined.

then selected the cases, which needed two or more biopsies
for correct diagnosis and checked which factors were the main
cause of misdiagnosis for each biopsy.

Results

Clinical study of 20 patients with NK/T-cell lymphoma
Clinical features and laboratory findings of the cases are
summarized in Table 1. The group consisted of 14 males and

6 females with a mean age of 51.7 years (age range, 30-76).
The most common clinical symptoms were nasal obstruction
(60%), with other symptoms such as sore throat, epistaxis, na-
sal discharge, and water eye found in some cases. The primary
sites of the lymphoma were nasal cavity in 12 cases (60%),
nasal cavity and nasopharynx in 3 cases (15%), nasopharynx
in one case (5%), oropharynx in one case (5%), hypopharynx
in one case (5%), nasal cavity and oropharynx in one case (5%)
and nasal cavity, nasopharynx and larynx in one case (5%).

Laboratory findings

High sIL-2R levels were observed in 12 of 18 cases, and LDH
was elevated in 11 of 19 cases. Serologic studies of EBV anti-
bodies revealed that all cases were positive for anti-EBV viral
capsid antigen (VCA)-IgG, with the titer elevated by over 640
fold in 5 of 17 cases. Three cases were positive for VCA-IgA.

Number of biopsies

The number of biopsies necessary for an accurate diagnosis
was one in 7 cases, two in 9 cases, three in 2 cases, and four or
more in 2 cases. The average number of the biopsies was 2.1.
The average period from the first medical attendance to an ac-
curate diagnosis was 12.8 months (range, 1 to 56 months).

Pathological misdiagnosis varies by the anatomical site of
biospsy

The pathological misdiagnosis rate of biopsy was 47% (15/32 bi-
opsies) from the nasal cavity, 83% (5/6 biopsies) from the nasop-



harynx, 75% (3/4 biopsies) from the oropharynx, 0% (0/1 biopsy)
from the hypopharynx and 100% (1/1 biopsy) from the larynx.

Analysis of pathological factors

A total of 18 biopsies were performed on cases for which we
could check the pathological findings before the diagnosis of
NK/T-cell lymphoma. Each biopsy presented from one to three
factors leading to diagnostic difficulties; insufficient specimens
were noted in 2 cases, massive necrosis in 10 cases, inflam-
matory cells infiltration in 12 cases, and poor atypia in 5 cases
(Figure 1).

Representative cases

Patient 1. A 54-year-old man presented to an ear, nose, and
throat (ENT) clinic with a sore throat of one-month duration.
The ariepiglotic fold and left upper wall of his nasopharynx
were swollen (Figure 2). A first biopsy specimen was obtained
from his nasopharynx under local anesthesia and a second
specimen from his nasopharynx and ariepiglotic fold under
general anesthesia. CD3 and CD20 staining revealed polyclonal
lymphocyte infiltration in both specimens. The pathological
diagnosis was nonspecific inflammation. Eighteen months
later, his nasal obstruction grew worse. The mucosa of his nasal
cavity and nasopharynx were swollen, necrotic, and bleeding.
Athird biopsy specimen was taken from the left nasal mucosa.
A pathological diagnosis of nasal NK/T-cell lymphoma was
finally made. The specimens of the first biopsy were of
reasonable size and showed no necrosis. The lymphocytes
were regarded to have poor atypia, were small in size, and CD3
and CD20 staining revealed no monoclonal proliferation.
Patient 20. A 57-year-old man complained of a sore throat and

Diagnostic dilemma of NK/T cell lymphoma

Figure 2. Endoscopic appearance of the nasopharyngeal NK/T cell lym-
phoma.

The mucosa of the nasopharynx were swollen. The mass was located at
the posterior wall of the epiphariyx and Rosenmuller’s fossa. The endo-

scope was positioned in the patient’s left nose.

high-grade fever for a month. A necrotic lesion of his anterior
pillar and tongue root was also observed. A first biopsy
specimen was taken from the ulcer. There was massive necrosis
in the biopsy tissue and the diagnosis was fungal infection.
Although we subsequently took a number of specimens, these
specimens showed no necrosis, but revealed polyclonal, not
atypical, lymphocyte infiltration and were negative for CD56
and EBER-ISH (Figure 3). At the fourth biopsy, a large number
of variously sized atypical lymphocytes positive for CD3, CD56,
and EBER-ISH were observed and a diagnosis of NK/T-cell
lymphoma was finally made (Figure 4). About 6 months passed
from the first medical examination to diagnosis.

Discussion

Although the immunophenotype of NK/T-cell lymphoma is
clear, the diagnosis of this tumour remains difficult. In the
cases examined in this study, the average period and average
number of biopsies necessary for a correct diagnosis was 12.8
months and 2.1, respectively. As it took approximately one year
to reach diagnosis, early diagnosis was not possible. In a result
similar to that of the present study, an analysis of 115 Chinese
NK/T-cell ymphoma patients by Wu et al., revealed that almost
50% of cases were misdiagnosed at the first biopsy ©.

The reasons for the difficulty in diagnosis have been specula-

ted on ©'2., First, there are no specific clinical symptoms, as the
symptoms of this tumour are similar to those of upper respiratory
tract infections. It is also difficult to obtain sufficient specimens
for histopathological examination because of the anatomy of the
nose. Further, as the tumour has a tendency to become necrotic,
specimens often contain large amounts of necrotic tissue. Last,
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Figure 3. Histological features of the first biopsy specimens from patient 20.
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At the first biopsy, massive necrosis was observed (A; hematoxylin and eosin). The tumour cells were negative for CD3 (B), CD56 (C), and EBER-ISH (D).

(Horizontal bar = 100 um, original magnification x400).

as NK/T cell lymphomais a relatively rare entity, doctors also lack
the experience in diagnosing this type of tumour.

NK/T-cell lymphoma is closely associated with EBV infection
(31t was reported that the titers of VCA -IgG are elevated,
whereas VCA-IgA titers are rare in patients with NK/T-cell
lymphoma. This antibody pattern is similar to that of Burkitt
lymphoma and differs from that of nasopharyngeal carcinoma
(3 . DH and sIL-2 receptor are elevated in most malignant
lymphomas '¥; therefore, high levels of LDH are a poor prog-
nostic factor for NK/T-cell lymphoma ©. Although VCA -IgG,
sIL-2 receptor and LDH are not specific to a diagnosis of NK/T
cell ymphoma, these markers may provide important informa-
tion on the existence of a malignant tumour.

In our study, all cases were positive for VCA-IgG, and highly
elevated (more than 640 times) VCA-IgG titers were found
in five cases. High levels of sIL-2 receptor and LDH were also

found in most of our cases. A diagnosis of this tumour should
be considered when highly elevated VCA-IgG, sIL-2 receptor
and LDH levels are observed in patients with a necrotic mass in
a nasopharyngeal lesion.

The confirmed diagnosis of this disease is based on the histo-
pathological examination of biopsy specimens. The lymphoma
cells ranged in size from small to large, in varying proportions.
Almost all cases of this type of tumour presented with massive
necrosis and angioinvasion ">'®, Immunophenotypic features
are a cytoplasmic CD3¢*, surface CD3~, CD20~, CD56" pheno-
type. As NK/T cell ymphomas are characterized by cytotoxic

T cells, and lymphoma cells containing perforin, granzyme B,
and TIA-1, the detection of EBV in tumour cells and EBER-ISH
are important to an accurate diagnosis. This feature is charac-
teristic of NK/T-cell ymphoma cells, but is not specific to this
type of lymphoma ©. It was reported that the reasons for the
difficulties experienced in histopathological diagnosis were (1)
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Figure 4. Histological features of the sixth biopsy specimen from patient 20.

At the sixth biopsy, there were many variously sized atypical lymphocytes (A; hematoxylin and eosin). The tumour cells were positive for CD3 (B),
CD56 (C), and EBER-ISH (D). (Horizontal bar = 100 pum, original magnification x400).

biopsy specimens from the nasal cavity or the pharynx are mi-
nute and easily damaged, (2) there are many regions of necro-
sis due to angiocentric necrosis being a characteristic of this
disease, (3) the presence of many inflammatory cells results

in a decrease in atypical lymphocyte density, and (4) small- to
large-sized tumour cells are difficult to distinguish from inflam-
mation and infection ©°'2'7 Therefore, we classified the main
factors behind the diagnostic difficulties in each of our cases as
follows: the most important was (3) inflammatory cells infiltra-
tion, followed by (2) massive necrosis, (4) poor atypia, and (1)
insufficient specimen size. Insufficient specimen size was not
frequently found in our study as we have recently tended to
obtain samples as large as possible and to take some normal-
looking tissue around the tumour-like mass.

As observed in patient 20, lymphoma cells sometimes did not
show sufficient atypia, or CD56 or EBV expression to allow

diagnosis as lymphoma. After follow-up, these cells were found
to have severe atypia and sufficient CD56 and EBV expression
to diagnose the tumour as NK/T-cell lymphoma.

Based on the results of this and previous studies, the follo-
wing points are regarded as important to the diagnosis of this
disease. First, the biopsy specimens should be obtained from
the peri-necrotic region as well as from the normal-looking
area near the necrotic region. Second, in the case of massive
necrosis, this disease should be considered. If NK/T-cell lymp-
homa is suspected, staining for CD56 and EBER-ISH should

be performed. Further, we should inform the patient of the
possibility of this lymphoma and request CD56 staining and
EBER-ISH for pathological confirmation. Furthermore, if the
diagnosis is not fixed, strict observation and repeated biopsies
at regular intervals should be undertaken.



Yanagi et al.

Table 1. Clinical and laboratory findings of 20 patients with NK/T-cell lymphoma.

Clinical
Symptoms 0-459 U/ml

Age Sex Site of invasion

1 54 M nasal cavity, ST
nasopharynx,
larynx
2 59 B nasal cavity NO
3 63 M nasal cavity NO
4 51 F nasal cavity NO
5 49 B nasal cavity NO
6 47 M hypopharynx ST
7 57 M nasal cavity, NO, ST
oropharynx
8 43 M nasal cavity NO
9 30 M nasal cavity, NO
nasopharynx
10 32 M nasopharynx ST
11 50 M nasal cavity WE
12 44 M nasal cavity, NO
nasopharynx
13 47 M nasal cavity NO
14 47 M nasal cavity ND
15 35 F nasal cavity, NO, ND
nasopharynx
16 54 M nasal cavity E
17 64 F nasal cavity NO
18 76 F nasal cavity NGO, E
19 74 M nasal cavity E
20 57 M oropharynx ST

IL-2R LDH VCA IgG VCAIgA No of. Duration
120-230 biopsy before
U/L Diagnosis
(month)

323 175 160 10> 3 19
677 215 40 10> 2 24
7345 1174 320 NP 1 1
580 383 320 10> 1 50
269 315 320 10> 3 3
746 312 NP NP 1 2

NP 425 NP NP 1 8
703 359 40 10> 2 7
257 243 640 10> 2 4
606 167 160 N.D. 6 37
576 584 40 10> 2 1
539 167 640 10 2 56
295 284 320 10> 2 1

NP NP NP NP 2 5
731 209 2560 40 2 2
273 127 160 10> 2 23
325 183 1280 10> 1 5
518 246 640 10 2 4
938 236 160 10> 2 2
671 144 80 10> 4 6

ST: sore throat; NO: nasal obstruction; WE: watery eye; ND: nasal discharge; E: epistaxis; NP: not performed.

Conclusion

Although the concept of NK/T-cell ymphoma was established
a number of years ago, the prognosis remains unfavorable.
Early detection and early treatment are desirable, with the
role of the otolaryngologist being to confirm the diagnosis at
an early stage to allow early treatment. In case of diagnostic
difficulties or intractability, we should carry out biopsies of the
area surrounding the necrosis, immunostaining for CD56 and
EBER-ISH, and perform repeated biopsies at proper intervals
with this disease in mind.
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