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PRIMARY THYROID LYMPHOMA is a rare con-
dition that accounts for 5% of thyroid malignancies 
[1-3].  Women are more commonly affected than men 
are.  Patients typically present in the sixth or seventh 
decade of life.  Primary thyroid lymphoma typically 
arises in the setting of Hashimoto thyroiditis.  Most 
thyroid lymphomas are of B-cell origin [1-3].  The 
most common subtype of primary thyroid lymphoma 
is diffuse large B-cell lymphoma (DLBCL), followed 
by mucosa-associated lymphoid tissue (MALT) lym-
phoma [1-3]. 

An ultrasound (US) is the initial diagnostic modality  
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used to detect primary thyroid lymphoma, and the 
next step is fine needle aspiration cytology (FNAC).  
Approximately half of patients suspected of having 
thyroid lymphoma based on US were pathologically 
confirmed as having lymphoma [4].  FNAC has an 
established procedure for diagnosing thyroid tumor, 
but the diagnostic accuracy has varied among reports 
(40 to 100%) [1, 5].  To improve the limited diagnos-
tic tools, ancillary techniques have been recently used.  
Flow cytometry (FC) can detect small-sized primary 
thyroid lymphoma and may contribute the diagnosis 
of lymphoid lesions that are difficult to interpret with 
FNAC alone [6].  The aims of this report were to clar-
ify the diagnostic significance of US, FNAC, and FC 
for primary thyroid lymphoma, and to establish a pre-
operative diagnostic algorithm for primary thyroid 
lymphoma by combining the use of these three diag-
nostic tools. 
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CD23, κ light chain, λ light chain, and cytokeratin AE1/
AE3, as well as results of FC based on CD45 and side 
scatter-based gating, G-banding chromosomal exam-
ination, and immunoglobulin heavy chain JH DNA 
rearrangement analysis.  Primary thyroid lymphomas 
included 27 MALT lymphomas, 4 DLBCLs, and 1 fol-
licular lymphoma.  The remaining 37 patients who had 
been followed up without progression for more than 
1 year were regarded as having benign lymphoprolif-
erative lesions in this study.  Thus, we retrospectively 
examined US, FNAC, and FC findings in 75 patients, 
including 32 with primary thyroid lymphoma and 43 
with benign lymphoproliferative lesions. 

Clinical data were obtained from patients’ medical 
records at Kuma Hospital.  US was performed using the 
APLIO SSA-770A (Toshiba Medical Systems Co., Ltd., 
Otawara, Japan) or APLIO 500 TUS-A500 (Toshiba) 
with the PLT-805AT (Toshiba) or PLT-1005BT probe 
(Toshiba).  Ultrasonography interpretation was per-
formed according to ATA nodule sonographic patterns 
[7], including low suspicion, intermediate suspicion, 
and high suspicion, which are shown in Fig. 1. 

Materials and Methods

We reviewed 227 patients who underwent US, 
FNAC, and FC at Kuma Hospital between May 2012 
and December 2015.  Among them, we selected 84 
patients in whom both FNAC and a sampling for 
FC were simultaneously performed by one pathol-
ogist (M.H.), and resection of the lesions for histo-
logical examination or follow-up examination for 
more than 1 year was performed.  Of 84 patients, 45 
underwent total thyroidectomy, lobectomy, or surgi-
cal open biopsy to confirm the diagnosis.  The diagno-
ses included Hashimoto thyroiditis (4 patients), other 
benign conditions (2), primary thyroid lymphoma 
(32), and other malignant tumors (7 cases), including 
3 patients with PTC, 2 patients with mucoepidermoid 
carcinoma, 1 patient with metastatic renal cell carci-
noma, and 1 patient with CASTLE (carcinoma with 
thymus-like differentiation).  The diagnosis of pri-
mary thyroid lymphoma was determined by histolog-
ical examination and immunohistochemical examina-
tion using antibodies for L26, UCHL-1, Bcl-2, CD10, 

Fig. 1	 Ultrasonogram findings typical of high suspicion (a), intermediate suspicion (b), and low suspicion (c) lesions of primary 
thyroid lymphoma (1; nodular type, 2; diffuse type) (B-mode).
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aspirates using the same method for the first one.  
Immediately after the aspirates were obtained, the mate-
rials were placed into cell preservative liquid (5 mL, H00,  
Nissui Pharmaceutical, Tokyo, Japan) and transported 
to the FC laboratory (SRL, Tokyo, Japan).  The mate-
rials were analyzed using the FACSCanto™ II (BD 
Biosciences, San Jose, CA, USA), with antibodies of  
CD45 (CD45-per-cp, BD Biosciences), κ light chain/
CD19(K-L(Rb-F(ab’)2)/FITC+CD19(HD37)/RPE, 
Yamasa, Tokyo, Japan), and λ light chain/CD19 
(L-L(Rb-F(ab’)2)/FITC+CD19(HD37)/RPE, Yamasa, 
Tokyo, Japan).  To identify monoclonal proliferation, we 
defined light chain restriction when the κ/λ light chain  
ratios of the lymphoid cells counted by gating were 
greater than 3:1 or less than 1:3 on CD45 gating (Fig. 3). 

FNAC was performed by using a 22-gauge needle 
under ultrasound guidance.  Cytological slides were pre-
pared by expressing the aspirated materials from the 
needle onto slide glasses and compressing them with 
a second slide, and they were immediately fixed with 
Cytorop (Alfresa Pharma Co., Osaka, Japan), a cytolog-
ical fixative.  They were stained using the Papanicolaou 
method.  FNAC reports were categorized into benign, 
atypia of undetermined significance, suspicious for 
malignancy, and malignant, based on the criteria of The 
Bethesda System for Reporting Thyroid Cytopathology 
[8].  The last two categories were considered as malig-
nant in this study.  Fig. 2 shows cytological findings typ-
ical of MALT lymphomas and DLBCL.

The specimens for FC were obtained from second  

Fig. 3	 The κ/λ light chain ratios of the lymphoid cells counted by gating are greater than 3:1 by CD45 gating. FSC-H, forward scatter 
height; SSC-H, side scatter height.

Fig. 2	 Cytological findings of mucosa-associated lymphoid tissue lymphoma (a) and diffuse large B-cell lymphoma (b) (Papanicolaou 
stain, × 1,000).
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tively.  Nineteen (59.4%) of 32 cases of primary thy-
roid lymphoma were malignant.  One (3.1%) patient 
with primary thyroid lymphoma that was MALT lym-
phoma was diagnosed as having a benign lesion.  All 
4 patients with DLBCL were diagnosed as having a 
malignant lesion. 

FC (Table 3)
The number of counted lymphoid cells varied 

from 64 to 6,001 (median 686).  Median numbers of 
the counted cells in cases of benign lymphoprolifera-
tive lesions, DLBCL, and MALT lymphoma were 719, 
626.5, and 353, respectively.  Light chain restriction 
was demonstrated in 75.0% (24) of cases of primary 
thyroid lymphoma.  There were five times more cases 
of primary thyroid lymphoma with κ-predominant light 
chain restriction than those with λ-predominant light 
chain restriction.  In the remaining 8 cases of primary 

Results

US (Table 1)
Of 43 cases of benign lymphoproliferative lesions 

assessed by US, 14 (32.6%), 22 (51.2%), and 7 (16.3%) 
were classified as low suspicion, intermediate suspi-
cion, and high suspicion, respectively.  Of 32 cases of 
primary thyroid lymphomas, 1 (3.1%), 11 (34.4%), and 
20 (62.5%) were classified as low suspicion, interme-
diate suspicion, and high suspicion, respectively.  One 
case of primary thyroid lymphoma that was classified 
as low suspicion was MALT lymphoma.

FNAC (Table 2)
Over half of the cases of benign lymphoprolifera-

tive lesions were classified as undetermined.  Eighteen 
(41.9%) and two (4.7%) cases of benign lymphopro-
liferative lesions were benign and malignant, respec-

Table 1  Results of ultrasound in 75 lymphoma-suspected cases	
BLL Lymphoma

(MALT-L) (DLBL) (FL)
Low suspicion 14 (32.6%) 1 (3.1%) 1 0 0
Intermediate suspicion 22 (51.2%) 11 (34.4%) 10 1 0
High suspicion 7 (16.3%) 20 (62.5%) 16 3 1
Total 43 32 27 4 1
BLL, benign lymphoproliferative lesion; MALT-L, mucosa-associated lymphoid tissue lymphoma; DLBL, 
diffuse large B-cell lymphoma; FL, follicular lymphoma.

Table 2  Results of fine needle aspiration cytology in 75 lymphoma-suspected cases
BLL Lymphoma

(MALT-L) (DLBL) (FL)
Benign 18 (41.9%) 1 (3.1%) 1 0 0
Undetermined 23 (53.5%) 12 (37.5%) 11 0 1
Malignant 2 (4.7%) 19 (59.4%) 15 4 0
Total 43 32 27 4 1
BLL, benign lymphoproliferative lesion; MALT-L, mucosa-associated lymphoid tissue lymphoma; DLBL, 
diffuse large B-cell lymphoma; FL, follicular lymphoma.

Table 3  Results of flow cytometry in 75 lymphoma-suspected cases
BLL Lymphoma
(43) (32) (MALT-L) (DLBL) (FL)

0.33< κ/λ ratio <3 38(88.4%) 8(25.0%) 7 1 0
κ/λ ratio ≤0.33 or ≥3 5(11.6%) 24(75.0%) 20 3 1

κ/λ ratio ≤0.33 1 4 2 1 1
κ/λ ratio ≥3 4 20 18 2 0

43 32 27 4 1
BLL, benign lymphoproliferative lesion; MALT-L, mucosa-associated lymphoid tissue lymphoma; DLBL, 
diffuse large B-cell lymphoma; FL, follicular lymphoma.
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thyroid lymphoma (25.0%), light chain restriction was 
not demonstrated, although a sufficient number of lym-
phoid cells were counted.  Cases of primary thyroid lym-
phoma without light chain restriction showed that the 
lesions of primary thyroid lymphoma and Hashimoto 
thyroiditis were histologically mixed.  Five (11.6%) 
cases of benign lymphoproliferative lesions had light 
chain restriction.  In all of these cases, the lesions were 
not enlarged more than 1 year after the FC examination.

Diagnostic accuracy (Table 4)
Among the three diagnostic tools, FC had the highest 

specificity (88.4%) and sensitivity (75.0%).  Specificity 
of US was the lowest (32.6%).  Both the positive pre-
dictive value (PPV) (90.5%) and negative predictive 
value (NPV) (94.7%) were highest for FNAC.

Diagnostic algorithm (Table 5)
We defined a score to establish the diagnostic algo-

rithm of primary thyroid lymphoma as follows: US, 
low suspicion 0, intermediate suspicion 1, and high 
suspicion 2; FNAC, benign 0, undetermined 1, and 
malignant 2; and FC, 0.33< κ/λ ratio <3 0, κ/λ ratio 
≤0.33 2, and κ/λ ratio ≥3 2.  When scores ≥2 were 

an indication of diagnostic resection, all cases of pri-
mary thyroid lymphoma were included, but 48.8% 
(21/43) of cases of BLL were also included (Table 6).  
Concerning scores ≥3, 1 (3.1%) case of primary thy-
roid lymphoma was excluded, and 8 (18.6%) cases 
of benign lymphoproliferative lesions were included.  
Scores ≥4 included 4 (9.3%) cases of benign lym-
phoproliferative lesions and 26 (81.3%) cases of pri-
mary thyroid lymphoma.  In either setting, the case of 
DLBCL, which was aggressive, was not excluded.  To 
avoid overlooking the case of aggressive DLBCL and 
excessive resection for Hashimoto thyroiditis, it was 
preferable to use scores ≥4.

Discussion

Primary thyroid lymphoma is divided into two sep-
arate clinicopathological entities: DLBCL and MALT 
lymphoma [1, 3, 5].  DLBCL exhibits an aggressive 
clinical course, and multimodal treatment should be 
considered as treatment.  In contrast, MALT lymphoma 
exhibits an indolent course, and its management is 
more conservative [1-3].  DLBCL is the most common, 
and it accounts for approximately two-thirds of cases 

Table 4  Diagnostic accuracy of the ultrasound, aspiration cytology, and flow cytometry in 75 lymphoma-suspected cases
Specificity Sensitivity PPV NPV

US 32.6% (14/43) 62.5% (20/32) 74.1% (20/27) 93.3% (14/15)
Aspiration cytology 41.9% (18/43) 59.4% (19/32) 90.5% (19/21) 94.7% (18/19)
Flow cytometry 88.4% (38/43) 75.0% (24/32) 82.8% (24/29) 82.6% (38/46)
US, ultrasound; PPV, positive predictive value; NPV, negative predictive value.

Table 5  Diagnostic scores for the diagnosis of  primary thyroid 
lymphoma

Score

Ultrasound
Low suspicion 0
Intermediate suspicion 1
High suspicion 2

Fine needle aspiration cytology
Benign 0
Undetermined 1
Malignant 2

Flow cytometry
0.33< κ/λ ratio <3 0
κ/λ ratio ≤0.33 or ≥3 2

Table 6  Results using the diagnostic scores of thyroid malignant 
lymphoma

Score BLL PTL
(43) (32)

MALT-L DLBL FL
0 4 0
1 18 0
2 13 1 1
3 4 5 5
4 3 6 5 1
5 1 12 10 1 1
6 0 8 6 2
Total 43 32
BLL, benign lymphoproliferative lesion; MALT-L, mucosa-
associated lymphoid tissue lymphoma； DLBL, diffuse large 
B-cell lymphoma； FL, follicular lymphoma.
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of primary thyroid lymphoma [3].  Mizokami et al.  
reported that all cases of primary thyroid lymphoma 
that developed during the ultrasonographic follow-up 
of Hashimoto thyroiditis were MALT lymphoma [9].  
These findings indicate that there is a strong associa-
tion between Hashimoto thyroiditis and MALT lym-
phoma.  As a component of MALT lymphoma can be 
seen in one-third of cases of DLBCL, some cases of 
DLBCL may be transformed from a preexisting MALT 
lymphoma [3].  In our study, of 32 cases of primary 
thyroid lymphoma, 27 (84.4%) were MALT lym-
phoma, and 4 (12.5%) were DLBCL.  We think that 
earlier detection of the lesion and an accurate diagnosis 
of primary thyroid lymphoma increased the proportion 
of MALT lymphomas in cases of primary thyroid lym-
phoma in our series.

US is the initial diagnostic modality for primary 
thyroid lymphoma [7].  The findings show three pat-
terns: well-defined nodular lesions with hypoechoic 
and homogeneous internal echoes (nodular pat-
tern), bilateral diffuse hypoechoic lesions with indis-
tinct borders (diffuse pattern), and multiple patchy 
hypoechoic lesions (mixed pattern) [1, 4].  The pres-
ence of enhanced posterior echoes helps distinguish 
primary thyroid lymphoma from other thyroid lesions 
[4].  Wang et al. described that a central blood flow pat-
tern highly suggests the diagnosis of primary thyroid 
lymphoma [10].  There are few reports on the diag-
nostic accuracy of primary thyroid lymphoma in large 
series.  PPVs of the nodular, mixed, and diffuse type 
were 64.9%, 63.2%, and 33.7%, respectively [4].  In a 
prospective study, 47.9% of patients suspected of hav-
ing primary thyroid lymphoma were pathologically 
confirmed as having lymphoma [4], and the PPV was 
74.1%, which was higher compared to that of a pre-
vious report [4].  However, specificity of US was the 
lowest (32.6%) among the three diagnostic tools.

The diagnostic accuracy of FNAC for primary thy-
roid lymphoma is not high enough to rely solely on 
it.  Several series have reported that in 50% to 90% of 
patients with primary thyroid lymphoma, the diagnosis 
has been made by FNAC [1, 11, 12].  This is mainly 
because of the morphological similarities between 
Hashimoto thyroiditis and primary thyroid lymphoma, 
especially MALT lymphoma.  MALT lymphoma is 
usually composed of heterogeneous cells and asso-
ciated with Hashimoto thyroiditis.  The diagnosis of 
DLBCL is easier to make because of the presence of 
large monotonous atypical cells [11].  The presence of 

lymphoglandular bodies is also helpful [12].  Therefore, 
the diagnostic accuracy of FNAC for primary thyroid 
lymphoma significantly depends on the proportion of 
MALT lymphoma and DLBCL in the series.  In our 
series, the PPV (90.5%) and NPV (94.7%) of FNAC 
were satisfactory; however, the specificity (41.9 %) 
and sensitivity (59.4 %) were low, because 37.5% 
of cases of primary thyroid lymphoma were classi-
fied as undetermined.  Considering the fact that cases 
of MALT lymphoma outnumber that of DLBCL, our 
results are understandable, and an additional diagnostic 
tool should be used for undetermined cases.

It has been demonstrated that ancillary techniques 
improve the cytological diagnosis of primary thy-
roid lymphoma.  Assessment of the κ/λ light chain 
ratio with FC is one of the most important procedures, 
enabling differentiation between benign lymphopro-
liferative lesions and lymphoma.  When the κ/λ light 
chain ratio is greater than 3 to 4:1 or less than 1:2 to 
3, clonal proliferation is present [6, 13-15].  However, 
some lymphomas do not satisfy this criterion [16, 17].  
Conversely, light chain restriction has been reported 
in a minority of patients with Hashimoto thyroiditis 
[18-20].  In addition, inadequate sampling for FNAC 
remains a limiting factor for performing FC [14].  In 
fact, 8 (25.0%) of 32 cases of primary thyroid lym-
phoma did not have light chain restriction in our series.  
In 5 (11.6 %) of 43 cases of Hashimoto thyroiditis, κ/λ 
light chain ratios were greater than 3:1 or less than 1:3.  
As some of them did not undergo a histological exami-
nation, it was unclear whether they had primary thyroid 
lymphoma.  However, this is not significant, because 
they were followed up with and had no progression for 
more than 1 year.  Therefore, we think that κ/λ light 
chain restriction is not an absolute indication of thyroid 
resection for a diagnosis of primary thyroid lymphoma.

When primary thyroid lymphoma is suspected, 
core-needle biopsy may be considered as a first-line 
histologic diagnostic tool [1].  However, we prefer 
lobectomy or open biopsy rather than core-needle 
biopsy since the materials obtained by core-needle 
biopsy are insufficient for ancillary studies, including 
flow cytometry, G-banding chromosomal examina-
tion, and immunoglobulin heavy chain JH DNA rear-
rangement analysis.  The specimen is also too small 
to detect an early lesion of MALT lymphoma.  In 
addition, the procedure is risky for the small lesions.  
To establish the indication of thyroid resection for 
a diagnosis of primary thyroid lymphoma, we used  
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a scoring system for US, FNAC, and FC.  To avoid 
overlooking cases of aggressive DLBCL and exces-
sive resection for Hashimoto thyroiditis, we propose 
that a score ≥4 indicates thyroid resection for a diag-
nosis of primary thyroid lymphoma.  In such a situ-
ation, approximately one-fifth of MALT lymphomas 
may be overlooked, but the patients could be followed 
up with because of an indolent course.  We think that 

the diagnostic algorithm we proposed is not theoreti-
cally affected by the proportion of MALT lymphoma 
and DLBCL at each institution.

Disclosure

The authors have no conflicts of interest to declare 
regarding grant support or financial relationships.

  1.	 Walsh S, Lowery AJ, Evoy D, McDermott EW, Prichard 
RS (2013) Thyroid lymphoma: recent advances in diag-
nosis and optimal management strategies. Oncologist 
18: 994-1003.

  2.	 Nam M, Shin JH, Han BK, Ko EY, Ko ES, et al. (2012) 
Thyroid lymphoma: correlation of radiologic and patho-
logic features. J Ultrasound Med 31: 589-594.

  3.	 Graff-Baker A, Roman SA, Thomas DC, Udelsman 
R, Sosa JA (2009) Prognosis of primary thyroid 
lymphoma: demographic, clinical, and pathologic 
predictors of survival in 1,408 cases. Surgery 146: 
1105-1115.

  4.	 Ota H, Ito Y, Matsuzuka F, Kuma S, Fukata S, et al. 
(2006) Usefulness of ultrasonography for diagnosis 
of malignant lymphoma of the thyroid. Thyroid 16:  
983-987.

  5.	 Matsuzuka F, Miyauchi A, Katayama S, Narabayashi I, 
Ikeda H, et al. (1993) Clinical aspects of primary thy-
roid lymphoma: diagnosis and treatment based on our 
experience of 119 cases. Thyroid 3: 93-99.

  6.	 Stacchini A, Pacchioni D, Demurtas A, Aliberti S, 
Cassenti A, et al. (2015) Utility of flow cytometry as 
ancillary study to improve the cytologic diagnosis of thy-
roid lymphomas. Cytometry B Clin Cytom 88: 320-329.

  7.	 Haugen BR, Alexander EK, Bible KC, Doherty GM, 
Mandel SJ, et al. (2016) 2015 American Thyroid 
Association Management Guidelines for Adult Patients 
with Thyroid Nodules and Differentiated Thyroid 
Cancer: The American Thyroid Association Guidelines 
Task Force on Thyroid Nodules and Differentiated 
Thyroid Cancer. Thyroid 26: 1-133.

  8.	 Cibas ES, Ali SZ (2009) The Bethesda System For 
Reporting Thyroid Cytopathology. Am J Clin Pathol 
132: 658-665.

  9.	 Mizokami T, Hamada K, Maruta T, Higashi K, 
Yamashita H, et al. (2016) Development of primary thy-
roid lymphoma during an ultrasonographic follow-up of 
Hashimoto’s thyroiditis: a report of 9 cases. Intern Med 
55: 943-948.

10.	 Wang Z, Fu B, Xiao Y, Liao J, Xie P (2015) Primary 

thyroid lymphoma has different sonographic and 
color Doppler features compared to nodular goiter. J 
Ultrasound Med 34: 317-323.

11.	 Stein SA, Wartofsky L (2013) Primary thyroid lym-
phoma: a clinical review. J Clin Endocrinol Metab 98: 
3131-3138.

12.	 Gupta N, Nijhawan R, Srinivasan R, Rajwanshi A, 
Dutta P, et al. (2005) Fine needle aspiration cytology 
of primary thyroid lymphoma: a report of ten cases. 
Cytojournal 2: 21.

13.	 Geary WA, Frierson HF, Innes DJ, Normansell DE 
(1993) Quantitative criteria for clonality in the diagno-
sis of B-cell non-Hodgkin’s lymphoma by flow cytom-
etry. Mod Pathol 6: 155-161.

14.	 Swart GJ, Wright C, Brundyn K, Mansvelt E, du Plessis 
M, et al. (2007) Fine needle aspiration biopsy and flow 
cytometry in the diagnosis of lymphoma. Transfus 
Apher Sci 37: 71-79.

15.	 Kaleem Z (2006) Flow cytometric analysis of lympho-
mas: current status and usefulness. Arch Pathol Lab 
Med 130: 1850-1858.

16.	 Tomita N, Takeuchi K, Hyo R, Hashimoto C, Takemura 
S, et al. (2009) Diffuse large B cell lymphoma without 
immunoglobulin light chain restriction by flow cytom-
etry. Acta Haematol 121: 196-201.

17.	 Bertram HC, Check IJ, Milano MA (2001) 
Immunophenotyping large B-cell lymphomas. Flow 
cytometric pitfalls and pathologic correlation. Am J Clin 
Pathol 116: 191-203.

18.	 Saxena A, Alport EC, Moshynska O, Kanthan R, Boctor 
MA (2004) Clonal B cell populations in a minority of 
patients with Hashimoto’s thyroiditis. J Clin Pathol 57: 
1258-1263.

19.	 Chen HI, Akpolat I, Mody DR, Lopez-Terrada D, De 
Leon AP, et al. (2006) Restricted kappa/lambda light 
chain ratio by flow cytometry in germinal center B cells 
in Hashimoto thyroiditis. Am J Clin Pathol 125: 42-48.

20.	 Zeppa P, Vitale M (2014) Fine needle cytology and flow 
cytometry in Hashimoto thyroiditis and primary thyroid 
lymphoma. Acta Cytol 58: 318.

References


