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INTRODUCTION
Primary thyroid lymphoma (PTL) is defined as a lymphoma 

developing in the thyroid gland with or without involvement 
of regional lymph nodes or other visceral tissues [1]. It is a rare 
disease accounting for 1%–5% of thyroid malignancies [2,3], and 
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few studies on PTL have been published because of its rarity. 
Hashimoto’s thyroiditis is a risk factor for PTL, and patients 
with Hashimoto’s thyroiditis have a 67- to 80-fold greater risk 
of developing PTL than those without thyroiditis [4,5]. PTL 
generally affects women aged 50–80 years, and its incidence 
is low in patients younger than 40 years [1,6]. B-cell type non-
Hodgkin’s lymphoma is the most common type of PTL, whereas 
Hodgkin’s and T-cell lymphoma are rare [7]. B-cell type non-
Hodgkin’s lymphoma is classified into three categories, namely 
mucosa-associated lymphoid tissue (MALT) lymphoma, diffuse 
large B-cell lymphoma (DLBCL), and mixed MALT and DLBCL. 
The most common symptom of PTL is an enlarging anterior 
neck mass with or without cervical lymphadenopathy that is 
often associated with obstructive symptoms [8]. Approximately 
10% of patients present with the classic B-type symptoms such 
as fever, night sweating, and weight loss [9]. In the diagnosis 
of PTL, fine needle aspiration (FNA) cytology is not a reliable 
method, and the primary diagnostic modality is ultrasound-
guided needle biopsy or surgical biopsy [7,10]. 

Despite controversy regarding the optimal modality for the 
management of PTL, the mainstay is combination chemo
therapy and locoregional radiotherapy. The role of surgery is 
limited to intrathyroidal MALT lymphoma, which has a benign 
biological behavior [9,11]. The conventional chemotherapeutic 
regimen consists of cyclophosphamide, doxorubicin, vincristine, 
and prednisone (CHOP), and RT is used for local disease 
control. Patient survival is dependent on the histologic subtype, 
and DLBCL is associated with a worse prognosis than MALT 
lymphoma [1]. Stage is also an important prognostic factor; the 
5-year disease-specific survival for stage I patients is as high as 

86%–100% [1,6,12]. However, no randomized controlled trials 
assessing the treatment of PTL have been conducted because of 
the rarity of the disease, and a standardized treatment protocol 
has not been established. In the present study, we evaluated 
the clinicopathological characteristics and treatment outcomes 
of PTL patients. 

METHODS

Patients
Patients treated for PTL between 2000 and 2013 at 

three hospitals (Seoul National University Hospital, Seoul 
National University Boramae Medical Center, Seoul National 
University Bundang Hospital) were retrospectively analyzed. 
Clinicopathological data were reviewed, including age, 
gender, diagnostic modality, presence of Hashimoto’s thy
roiditis, treatment protocol, pathologic results, and survival 
status. Hashimoto’s thyroiditis was diagnosed when there 
was lymphocytic infiltration in the thyroid glands according 
to the pathologic report or the presence of antithyroglobulin 
or anti-microsomal antibody regardless of thyroid function, 
as suggested by Watanabe et al. [13] The Institutional Review 
Board of each hospital approved the study protocol. 

Classification of PTL
B-cell type non-Hodgkin’s lymphoma was classified into 

MALT lymphoma, DLBCL, and mixed type. Stage was deter
mined according to the Ann Arbor staging system as follows: 
stage I, disease localized to the thyroid; stage II, disease loca
lized to the thyroid and regional lymph node basins; stage III, 

Table 1. Patient demographics

Variable Total (n = 38) MALT lymphoma
(n = 16)

Mixed MALT  
and DLBCL

(n = 6)

DLBCL
(n = 16)

Sex
   Male:female 11:27 3:13 5:1 3:13
Age (yr) 63.3 (42–83) 59.0 (43–83) 66.7 (56–79) 66.3 (42–80)
B symptoms 2 (5.3) 2 (12.5) 0 (0) 0 (0)
Compressive symptoms 9 (23.7) 4 (25.0) 0 (0) 5 (31.3)
Diagnostic modality
   Fine needle aspiration 1 (2.6) 1 (6.2) 0 (0) 0 (0)
   Needle or surgical biopsy 17 (44.7) 3 (18.8) 2 (33.3) 12 (75.0)
   Surgery 20 (52.6) 12 (75.0) 4 (66.7) 4 (25.0)
Presence of Hashimoto’s thyroiditis 33 (86.8) 16 (100) 6 (100) 11 (68.8)
Stage
   I 31 (81.6) 12 (75.0) 5 (83.3) 14 (87.5)
   II 4 (10.5) 2 (12.5) 0 (0) 2 (12.5)
   III 1 (2.6) 0 (0) 1 (16.7) 0 (0)
   IV 2 (5.3) 2 (12.5) 0 (0) 0 (0)

Values are presented as mean (range) or number (%).
MALT, mucosa-associated lymphoid tissue; DLBCL, diffuse large B-cell lymphoma.
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disease involvement on both sides of the diaphragm; and stage 
IV, disseminated disease [6].

Statistical analysis
Data were analyzed using IBM SPSS Statistics ver. 20.0 (IBM 

Co., Armonk, NY, USA). The chi-square test and Fisher exact test 
were used to compare categorical variables. The unpaired two 
sample t-test was performed to compare continuous variables. A 
P-value of <0.05 was considered significant.

RESULTS

Clinicopathological characteristics 
Patient demographics are summarized in Table 1. The study 

included 11 men and 27 women, and the male to female ratio 
was 1:2.5. The mean age at diagnosis was 63.3 years (range, 42–
83 years). There were 16 MALT lymphoma, six mixed MALT and 
DLBCL, and 16 DLBCL patients. B symptoms and compressive 
symptoms were present in 2 (2 MALT lymphoma) and 9 (4 
MALT lymphoma and 5 DLBCL) patients, respectively. Most 
patients were diagnosed by biopsy (44.7%) or surgery (52.6%), 
and 1 patient (2.6%) with MALT lymphoma was diagnosed by 
FNA. Hashimoto’s thyroiditis was present in 33 patients (86.8%). 
Thirty-five patients (92.1%) were early stage (stage I or stage II). 

Treatment modalities 
Table 2 shows the treatment modalities for MALT lymphoma 

patients according to stage. Of the 12 patients with stage I dis
ease, 11 were treated by surgery, and RT or chemotherapy was 

combined in 3 patients. One patient received RT alone. Among 
stage II patients, one underwent surgery alone, and the other 
patient was treated with surgery and chemotherapy. Of the 
two patients with stage IV, one received chemotherapy alone 
and one had surgery with chemotherapy. Table 3 describes the 
treatment modalities used in patients with mixed MALT and 
DLBCL. Of the five patients with stage I, two underwent surgery 
with chemotherapy and three underwent chemotherapy alone, 
RT alone, or surgery with RT. There was 1 patient with stage III 
who was treated with surgery and chemotherapy. Table 4 shows 
the treatment modalities used for DLBCL patients. All of the 14 
patients with stage I received chemotherapy. Surgery and RT 
was combined in 2 and 1 patients, respectively. Two patients 
with stage II were treated with surgery and chemotherapy. 

Treatment outcomes
The median follow-up was 56.0 months (range, 3–156 

months). During the follow-up period, there was one case of 

Table 2. Treatment modalities for MALT lymphoma patients

Treatment modality Stage I  
(n = 12)

Stage II  
(n = 2)

Stage IV  
(n = 2)

Surgery alone
   Total thyroidectomy 6 1 -
   Less than total thyroidectomy 2 - -
Chemotherapy alone
   R-CVP - - 1
RT alone (3,600 cGy) 1 - -
Surgery + chemotherapy
   Total thyroidectomy + R-CHOP - 1 -
   Total thyroidectomy + CVP 1 - -
   Less than total thyroidectomy + 
    R-CVP

- - 1

Surgery + RT
   Total thyroidectomy + RT (3,060 
    cGy)

2 - -

MALT, mucosa-associated lymphoid tissue; R-CVP, rituximab 
with cyclophosphamide, vincristine, and prednisone; RT, radio
therapy; R-CHOP, rituximab with cyclophosphamide, doxorubi
cin, cyclophosphamide and prednisone; CVP, cyclophospha
mide, vincristine, and prednisone.

Table 3. Treatment modalities for mixed MALT and DLBCL 
patients

Treatment modality Stage I  
(n = 5)

Stage III  
(n = 1)

Chemotherapy alone
   R-CHOP 1 -
RT alone (4,500 cGy) 1 -
Surgery + chemotherapy
   Total thyroidectomy + R-CHOP - 1
   Less than total thyroidectomy + R-CHOP 2 -
Surgery + RT
   Less than total thyroidectomy + RT (4,320 

cGy)
1 -

MALT, mucosa-associated lymphoid tissue; DLBCL, diffuse large 
B-cell lymphoma; R-CHOP, rituximab with cyclophosphamide, 
doxorubicin, cyclophosphamide and prednisone; RT, radiotherapy.

Table 4. Treatment modalities for DLBCL patients

Treatment modality Stage I  
(n = 14)

Stage II  
(n = 2)

Chemotherapy alone
   R-CHOP 10 -
   CHOP 1 -
Surgery + chemotherapy
   Total thyroidectomy + R-CHOP 1 1
   Less than total thyroidectomy + R-CHOP - 1
   Total thyroidectomy + CHOP 1 -
Chemotherapy + RT
   R-CHOP + RT (3,600 cGy) 1 -

DLBCL, diffuse large B-cell lymphoma; R-CHOP, rituximab with 
cyclophosphamide, doxorubicin, cyclophosphamide and predni
sone; CHOP, cyclophosphamide, doxorubicin, cyclophospha
mide and prednisone; RT, radiotherapy.
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disease-specific mortality in a 61-year-old woman diagnosed 
with stage II DLBCL. The patient underwent total thyroidectomy 
and received adjuvant CHOP with rituximab. Liver and lung 
metastases developed 49 months after treatment and the pa
tient died of the disease. No other cases of recurrence were 
reported. The 5-year survival was 100% for MALT lymphoma (7 
of 7) and mixed MALT and DLBCL patients (5 of 5), and 87.5% 
for DLBCL patients (7 of 8).

DISCUSSION
The prognosis of PTL patients is largely dependent on the 

histologic subtype. MALT lymphoma is considered low grade 
with an indolent natural history. Most patients with MALT 
lymphoma present with early stage disease confined to the 
thyroid, and localized treatment such as surgery or RT is 
often sufficient to achieve a complete cure [1,14,15]. In the pre
sent study, patients with MALT lymphoma had an excellent 
prognosis, without any disease related mortality, including 
the two patients with advanced stage disease. Previous studies 
reported 5-year disease-specific survival rates ranging from 
96% to 100% [1,6,16]. DLBCL is considered as a high grade lym
phoma with a more aggressive clinical course than that of 
MALT lymphoma [7], and the 5-year disease-specific survival 
rate for DLBCL is 71%–75% [1,6]. DLBCL can develop from MALT 
lymphoma, and these two subtypes can be detected in the 
same gland [7]. The mixed MALT and DLBCL subtype shows 
the same clinical behavior as that of DLBCL [2]. In the present 
study, there was 1 case (4.5%) of disease-specific mortality 
among 22 patients with DLBCL and mixed MALT and DLBCL. 
This low mortality rate could be attributed to the fact that there 
was only 1 patient with advanced stage in the mixed MALT and 
DLBCL cohort, and none in the DLBCL group. 

The prognosis of PTL is also affected by disease stage. In 
the only population-based study using the Surveillance, Epi
demiology, and End Results database of the National Cancer 
Institute, Graff-Baker et al. [6] reported that the disease-specific 
survival of PTL patients decreased with increasing stage. The 
study evaluated 1,408 PTL patients and reported 5-year disease-
specific survival rates of 86% for stage I, 81% for stage II, and 
64% for stage III/IV patients. In the second largest study on 
PTL performed by Derringer et al. [1], no patients with stage I 
died during the follow-up period, which is consistent with the 
present results. However, the present study was a retrospective 
study with a short follow-up period (56.0 months) and 
unstandardized treatment protocols, which limited the analysis 
of treatment outcomes. Nevertheless, our results showed that 
patients with stage I disease have excellent survival outcomes. 

In the present study, we confirmed that the treatment out

come of PTL is excellent. There was only one case of disease-
specific mortality in the study population. There are two possi
ble explanations for this result. Firstly, most of the patients 
included were enrolled during a relatively recent period. Thirty-
two patients (84.2%) were diagnosed after 2006, and the rate 
of diagnosis of PTL at an earlier stage has increased over time 
[6]. The proportion of early stage (stage I/II) patients was 92.1% 
in this study. The development of diagnostic modalities and 
early surveillance may contribute to the early detection of the 
disease. Moreover, rituximab was approved by the U.S. Food 
and Drug Administration in 2006 as a first-line drug for PTL, 
and most of the DLBCL and mixed MALT and DLBCL patients 
who were expected to have poor prognosis were eligible for a 
combination rituximab and CHOP treatment regimen in this 
study. The combination of rituximab with CHOP is associated 
with improved survival rates among elderly patients with B-cell 
lymphoma and is a promising treatment for elderly patients 
with PTL [17,18]. Secondly, the proportion of patients with 
MALT lymphoma, which has better prognosis than DLBCL, was 
greater in the present study (42.1%) than in previous studies in 
the literature, which reported rates ranging from 10.0% to 28.0% 
[1,6,7,19]. 

Hashimoto’s thyroiditis is not only the risk factor for PTL 
but it can also evolve into MALT lymphoma [20]. Furthermore, 
Hashimoto’s thyroiditis is often accompanied by PTL (86.8% in 
this study). Currently, FNA is the procedure of choice for the 
diagnosis of thyroid nodules [21]. However, distinguishing PTL 
from Hashimoto’s thyroiditis by FNA is challenging, although 
the presence of Hashimoto’s thyroiditis combined with suspi
cious sonographic findings might indicate a diagnosis of PTL 
[22-24]. Therefore, clinicians should consider PTL in patients 
presenting with an enlarging thyroid mass even when the FNA 
cytology suggests thyroiditis. 

In summary, PTL has excellent prognosis when it is confined 
to the regional neck area and treated properly according to 
histologic subtype and stage. To improve the early diagnosis of 
PTL and achieve complete remission, clinicians should consider 
PTL in patients with underlying Hashimoto’s thyroiditis who 
present with an enlarging thyroid mass.
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