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Objectives: Few studies on prognostic indicators for primary thyroid lymphoma (PTL) have 

been presented due to the uncommon nature of the tumor. This is the first study to explore the 

independent prognostic factors in the 2 PTL subtypes.

Methods: We retrospectively reviewed 1,653 cases of PTL. The cases comprised 28 Chinese 

patients from a local cohort and 1,625 patients from the Surveillance, Epidemiology, and End 

Results database from 1973 to 2013. Statistical analysis was performed to determine the demo-

graphics and prognostic factors of PTL patients.

Results: The disease-specific survival (DSS) and prognostic indicators were significantly differ-

ent between patients with extranodal marginal zone B-cell lymphoma of the mucosa-associated 

lymphoid tissue (MALT) and patients with diffuse large B-cell lymphoma (DLBCL). Patients 

with MALT lymphoma were younger (P=0.011) and had lower clinical stage (P=0.014) com-

pared to patients with DLBCL. Cox regression analysis revealed that age, treatment modalities 

employed, clinical stage, and number of other types of cancer were independent prognostic 

factors for DLBCL patients.

Conclusion: PTL demonstrates specific clinical features and is associated with a relatively 

good prognosis. Older age is associated with poor DSS in both MALT patients and DLBCL 

patients. Additionally, combination of different treatment modalities is associated with improved 

DSS in DLBCL patients.

Keywords: primary thyroid lymphoma, SEER database, disease-specific survival, combined 

modality treatment, prognosis

Introduction
Lymphoma is one of the most common types of malignancy in human beings, which 

often develops into extranodal lymphoma in certain organs and tissues, such as in 

the gastrointestinal tract and on the skin.1 Primary thyroid lymphoma (PTL) is a rare 

type of extranodal lymphoma, which is defined as lymphoma that involves only the 

thyroid or the thyroid and regional nodes without metastasis to other areas at the time 

of diagnosis.2 PTL, most of which are non-Hodgkin’s lymphoma (NHL) of B-cell 

origin, accounts for approximately 1%–5% of thyroid malignancies and 2% of all 

extranodal lymphomas. PTL predominantly affects elderly female patients, who are 

older than 70 years. Lymphocytic thyroiditis may be involved in the development of 

PTL by allowing lymphoid cell infiltration of the thyroid bed.3 The common histological 
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subtypes are extranodal marginal zone B-cell lymphoma of 

the mucosa-associated lymphoid tissue (MALT) and diffuse 

large B-cell lymphoma (DLBCL).

Constructing a database, which includes the informa-

tion of patients with PTL, for the evaluation of possible 

prognostic factors and optimal treatment modalities is 

difficult due to the rarity of the condition. A few studies 

have discussed the potential pathologic predictors of sur-

vival for PTL.4,5 However, the prognostic factors between 

PTL  subtypes, such MALT and DLBCL, have yet to be 

explored.

The present study aims to review and analyze the outcome 

of patients treated with PTL at the 2 affiliated hospitals of 

Wenzhou Medical University. The study also aims to dis-

cover potential associations among patient demographics, 

pathologic features, and clinical characteristics in different 

PTL subtypes using the Surveillance, Epidemiology, and End 

Results (SEER) database.

Patients and methods
Patient characteristics
From 2005 to 2017, 28 patients with PTL who underwent 

treatments at the 2 affiliated hospitals of Wenzhou Medical 

University were identified and evaluated. The mean age 

at diagnosis was 59 years, with 79% of the patients being 

female. Moreover, men were younger than women at the age 

of diagnosis (40 vs 64 years, respectively, P=0.003). Routine 

ultrasonography detected PTL as thyroid nodules in 26 out 

of 28 patients (92.8%). Preoperative peripheral blood count 

and biochemical tests were almost within the normal range. 

All samples were reviewed retrospectively by 2 pathologists 

to confirm histological diagnosis. All patients had histologic 

verification of PTL, either from a needle biopsy (n=2) or 

by surgery (n=26). Immunohistochemical tests showed an 

abnormal increase in Ki-67 in most of the patients (Table 1 

provides additional details and information). Furthermore, 

the Ann Arbor system was used to stage these patients. The 

Table 1 Clinical information of local PTL patients

Patient Gender Age (y) Ki-67 Histological 
type

Clinical 
stage

Treatment Surgical type Number of 
other cancers

Disease-specific 
survival (months)

1 Female 79 85% DLBCL II S + C Lobectomy 0 4
2 Female 80 NA DLBCL III None None 1 0
3 Female 85 80% DLBCL II None None 0 1
4 Female 71 70% Other II S + C Lobectomy 0 24
5 Female 65 70% MALT I S Lobectomy 0 33
6 Male 41 70% DLBCL II S + C Partial lobectomy 0 26
7 Female 52 80% MALT I S Partial lobectomy 0 39
8 Female 50 30% MALT II S + C Lobectomy 0 38
9 Female 63 80% Other II S + C Thyroidectomy 0 33
10 Female 73 50% MALT II S + C Thyroidectomy 0 61
11 Male 28 70% DLBCL II S Thyroidectomy 0 25
12 Female 65 NA DLBCL I S + C Lobectomy 1 70
13 Female 39 50% DLBCL II S + C Thyroidectomy 0 7
14 Male 73 10% Other I S Thyroidectomy 0 77
15 Male 57 70% MALT II S Thyroidectomy 0 84
16 Female 60 70% MALT I S + C Lobectomy 0 97
17 Female 80 70% DLBCL II S Lobectomy 0 1
18 Female 72 50% MALT I S Lobectomy 0 122
19 Male 15 50% Other IV S + C Lobectomy 0 117
20 Female 41 80% DLBCL I S Partial lobectomy 0 131
21 Female 59 30% MALT I S + C Thyroidectomy 0 28
22 Female 47 70% Other II S Thyroidectomy 0 29
23 Female 62 50% MALT II S Thyroidectomy 0 26
24 Female 80 70% MALT I S Thyroidectomy 0 21
25 Female 45 80% MALT I S Thyroidectomy 0 23
26 Female 77 80% DLBCL II S + C Partial lobectomy 0 4
27 Male 28 70% MALT I S Lobectomy 0 39
28 Female 61 85% MALT I S Lobectomy 0 33

Abbreviations: C, chemotherapy; DLBCL, diffuse large B-cell lymphoma; MALT, extranodal marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue; NA, not 
available; PTL, primary thyroid lymphoma; S, surgery; y, years.
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patients whose samples were used had provided written 

informed consent for their use in future research.

Characteristics qualifying patients for surgical procedures 

are as follows:

1. Rapidly growing thyroid tumor with compression symp-

toms involving the trachea and adjacent structures.

2. The tumor cannot be diagnosed by preoperative examina-

tions and biopsy.

3. Patient strongly demands surgical procedure.

Characteristics of qualifying patients for combined treat-

ment are as follows:

1. Rapidly growing thyroid tumor with compressive symp-

toms involving the trachea and adjacent structures.

2. The tumor cannot be diagnosed by preoperative examina-

tions and biopsy.

3. Aggressive PTL subtypes confirmed by postoperative 

immunohistochemical diagnosis.

4. Patients with advanced clinical stage.

5. Patient provides permission for combined treatment.

The SEER 18 database between 1973 and 2013 was 

utilized to analyze the frequency, treatment, and survival 

information for patients with PTL. The database comprises 

approximately 28% of the US population. The coding system 

of the International Classification of Diseases for Oncology, 

Third Edition (ICD-O-3), was used to select patients from the 

SEER database with primary tumors originating in the thyroid 

(ICD-O-3 code C73.9), and histology-specific codes (ICD-O-3 

codes 9590–9758) were then used to identify those with PTL. 

A total of 1,625 patients with PTL were identified in the SEER 

18 database from 1973 to 2013. Clinical and pathological 

variables (eg, age, gender, and marital status; tumor stage, dif-

ferentiation, and number of other types of cancer; and treatment 

modalities employed) were analyzed. The SEER database does 

not contain any identifying patient information.

Ethical approval for this study was obtained from the 

ethical committee of the two affiliated hospitals of Wenzhou 

Medical University. Written informed consent was obtained 

from all of the local cohort participants.

Treatments
In the local cohort, almost all of the patients who came to 

our hospital sought medical assistance due to rapidly enlarg-

ing thyroid nodules with a varying extent of dyspnea. Most 

patients with PTL had been treated with surgery (n=26, 

92.9%); the other 2 patients had surgical contraindications and 

refused surgery. Twelve patients (42.9%) had chemotherapy 

as individualized postoperative treatment, which consisted 

of rituximab, cyclophosphamide, doxorubicin, vincristine, 

and prednisone (RCHOP regimen). Generally, 4 to 8 cycles 

of chemotherapy were administered at 3-week intervals. 

Treatment-related toxicity was not documented in any 

patients. In the SEER cohort, 901 (55.4%) patients with PTL 

underwent surgery treatment and 858 (52.8%) patients under-

went radiotherapy. Individualized treatment included surgery 

alone (n=472, 29.1%), radiotherapy alone (n=429, 26.4%), or 

combined surgery and radiotherapy (n=429, 26.4%).

Statistical analysis
The Kaplan–Meier method and log-rank tests were used to 

determine disease-specific survival (DSS). The Cox regres-

sion analysis was performed to evaluate the prognostic factors 

of patients with PTL. SPSS software (version 18.0, SPSS Inc., 

Chicago, IL, USA) was used for all statistical analysis. All 

P-values were 2 sided, and a P-value of <0.05 was considered 

statistically significant.

Results
Follow-up data of local cohort
The sample of 28 patients included 6 men (21.4%) and 22 

women (78.6%), with a male-to-female ratio of 0.27. Age 

range was 15–85 (mean, 59 years), and the median DSS was 

31 months (range, 0–131 months). In 26 out of the 28 patients 

(92.8%), PTL was detected as thyroid nodules during a routine 

examination. Conversely, only 2 of the patients (7.2%) presented 

lymphoma-associated symptom, such as night sweat (Table 1). 

PTL patients who underwent surgery alone (median DSS, 52.2 

months) or combined treatment (median DSS, 42.4 months) 

showed a longer DSS compared with patients who underwent 

no treatment (median DSS, 0.5 months). However, the finding 

was not statistically significant (P>0.05). The DSS between the 

2 treatment groups was not statistically different (P>0.05).Most 

of the patients were in early stages of PTL (26/28). Patients with 

MALT and DLBCL accounted for the majority of all patients 

(82.1%). Between these 2 subtypes of PTL, patients with MALT 

showed a tendency of younger age at presentation (P=0.011), 

lower clinical stage (P=0.014), and longer median DSS com-

pared with patients with DLBCL (Table 2). An independent 

prognostic factor was not found due to limited case counts.

Relationship between PTL subtypes and 
clinicopathological features
The relationship between MALT and DLBCL groups from 

the SEER cohort was investigated (Table 3). The results 

revealed that younger age (P<0.001) and lower clinical stage 
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(P<0.001) were significantly related to the MALT subtype. 

Moreover, surgeons were more likely to select surgery alone 

(P<0.001) or its combination with radiation (P<0.001) for 

patients with MALT. Specifically, more aggressive surgical 

treatments were performed on MALT patients (P<0.001). 

With regard to medical history, patients with MALT more 

often suffered from other types of cancer (P<0.001). More-

over, race (P<0.001) and geographic region (P<0.001) were 

markedly different among the 2 groups. No significant 

associations were observed between the 2 PTL subtypes and 

gender, marital status, and mean survival months (P>0.05).

Relationship between DSS rate and 
clinicopathological features among 
different PTL subtypes
Further exploration was performed to study the association 

between DSS rate and clinicopathological features among 

MALT and DLBCL groups. Patients with MALT have  better 

DSS compared with patients with DLBCL (Figure 1A). 

In the MALT group, only older age (P=0.006; Figure 1B) 

could significantly shorten the DSS of patients. Geographic 

region, marital status, clinical stage, number of other types 

Table 2 The relationship between different subtypes of PTL and 
clinicopathologic features in the local cohort

Clinicopathologic 
features

MALT (n=13) DLBCL 
(n=10)

P-value

Age (years)
Mean ± SD 58.77±13.37 61.50±21.77 0.011

≤55 4 (31) 4 (40) 0.685

>55 9 (69) 6 (60)
Survival months

Mean ± SD 49.54±31.96 26.90±42.43 0.018
Median 38 5.5

Gender 1
Male 2 (15) 2 (20)
Female 11 (85) 8 (80)

Marital status 0.127
Married 12 (92) 6 (60)
Unmarried 1 (8) 4 (40)

Clinical stage 0.014
I 9 (69) 1 (10)
II 4 (31) 8 (80)
III 0 (0) 1 (10)

S 0.178
Yes 13 (100) 8 (80)
No 0 (0) 2 (20)

S + C 0.417
Yes 4 (31) 5 (50)
No 9 (69) 5 (50)

Type of operation 0.24
Partial lobectomy 1 (8) 3 (30)
Lobectomy 7 (54) 3 (30)

Thyroidectomy 5 (38) 2 (20)
Number of other cancers 0.178

None 13 (100) 8 (80)
1 0 (0) 2 (20)

Note: Data is presented as n (%) unless otherwise stated.
Abbreviations: C, chemotherapy; DLBCL, diffuse large B-cell lymphoma; MALT, 
extranodal marginal zone B-cell lymphoma of the mucosa-associated lymphoid 
tissue; PTL, primary thyroid lymphoma; S, surgery.

Table 3 The relationship between different subtypes of PTL and 
clinicopathologic features in the SEER cohort

Clinicopathologic 
features

MALT 
(n=258)

DLBCL 
(n=850)

P-value

Age (years)
Mean ± SD 62.36±13.45 67.05±13.44 <0.001
≤55 177 (68.6) 684 (80.5) <0.001
>55 81 (31.4) 166 (19.5)

Survival months
Mean ± SD 75.22±52.96 92.88±87.27 0.334
Median 69 77

Gender 0.069
Male 79 (30.6) 212 (24.9)
Female 179 (69.4) 638 (75.1)

Marital status 0.119
Married 150 (58.1) 456 (53.6)
Unmarried 95 (36.8) 364 (42.8)

Clinical stage 0.014
I 190 (73.6) 419 (49.3)
II 50 (19.4) 238 (28.0)
III 3 (0.01) 17 (2.0)
IV 8 (0.03) 74( 8.7)

S <0.001
Yes 235 (91.1) 465 (54.7)
No 23 (8.9) 385 (45.3)

R <0.001
Yes 14 (5.4) 232 (27.3)
No 244 (94.6) 618 (72.7)

S + R <0.001
Yes 102 (39.5) 231 (27.2)
No 156 (60.5) 619 (72.8)

Type of operation <0.001
Partial lobectomy 14 (6.0) 93 (20.5)
Lobectomy 99 (42.7) 179 (39.4)
Thyroidectomy 119 (41.3) 182 (40.1)

Number of other cancers <0.001
None 171(66.3) 600 (70.6)
1 82 (31.8) 230 (27.1)
2 5 (1.9) 20 (2.4)

Race <0.001
White 219 (84.9) 793 (93.3)
Black 8 (3.1) 14 (1.7)
Others 31 (12.0) 43 (5.6)

Region 0.012
Pacific coast 121 (46.9) 317 (37.3)
East 74 (28.7) 241 (28.4)
Northern 46 (17.8) 204 (24.0)
Southwest 17 (6.6) 88 (10.4)

Note: Data is presented as n (%) unless otherwise stated.
Abbreviations: DLBCL, diffuse large B-cell lymphoma; MALT, extranodal marginal 
zone B-cell lymphoma of the mucosa-associated lymphoid tissue; PTL, primary 
thyroid lymphoma; R, radiotherapy; S, surgery; SEER, Surveillance, Epidemiology, 
and End Results.
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Figure 1 Relationship between DSS rate and clinicopathological features among different PTL subtypes.
Note: (A) Patients with MALT have better DSS compared with patients with DLBCL. (B) Older age (P=0.006) could significantly shorten the DSS of patients with MALT. 
(C–G) Lower DSS rate was associated with older age (P<0.001), clinical stage of IV (P=0.009), unmarried status (P<0.001), residence in a northern region (P=0.031), and 
presence of a single lymphoma (P<0.05) in patients with DLBCL. (H) Surgery alone (P=0.018) or combined surgery and radiotherapy (P=0.006) could markedly improve 
the DSS rate of DLBCL patients. (I) Aggressive surgical treatments, including thyroid lobectomy (P=0.014) and near-total/total thyroidectomy (P=0.019), could significantly 
prolong the DSS of DLBCL patients.
Abbreviations: DLBCL, diffuse large B-cell lymphoma; DSS, disease-specific survival; MALT, extranodal marginal zone B-cell lymphoma of the mucosa-associated lymphoid 
tissue; PTL, primary thyroid lymphoma.
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of cancer, and treatment modalities employed had no effect 

on the DSS of patients with MALT (P>0.05). However, in 

the DLBCL group, lower DSS rate was associated with older 

age (P<0.001; Figure 1C), clinical stage of IV (P=0.009;  

 Figure 1D), unmarried status (P<0.001; Figure 1E), residence 

in the northern region (P=0.031; Figure 1F), and presence of 

a single lymphoma (P<0.05; Figure 1G). In comparison with 

patients who accepted no treatment, surgery alone (P=0.018) 

or combined surgery and radiotherapy (P=0.006) could 

markedly improve the DSS rate of patients with DLBCL 

in terms of the treatment modalities employed (Figure 1H). 

Specifically, aggressive surgical treatments, including thyroid 

lobectomy (P=0.014) and near-total/total thyroidectomy 

(P=0.019), could significantly prolong the DSS of patients 

with DLBCL (Figure 1I). Gender and race did not affect the 

DSS of patients with PTL in either groups (P>0.05).

Prognostic factors analysis for different 
PTL subtypes
The Cox regression analysis was also conducted to assess 

the prognostic factors of patients with MALT and DLBCL 

according to the follow-up data from the SEER database. 

 Neither univariate nor multivariate Cox regression analysis 

could determine the proper prognostic factors from the 

aforementioned clinical features because of the relatively 

low mortality rate (14/258, 5.4%) of patients with MALT. 

In the DLBCL group, the univariate Cox regression analysis 

(Table 4) determined that older age (hazard ratio [HR] =3.5, 

95% confidence interval [CI] =2.019–6.069, P<0.001), clini-

cal stage of IV (HR =1.918, 95% CI =1.163–3.161, P=0.011), 

unmarried status (HR =1.751, 95% CI =1.288–2.380, 

P<0.001), and residence in northern region (HR =1.494, 95% 

CI = 1.031–2.165, P=0.034) were significantly associated 

with poor prognosis for patients with DLBCL. Surgery alone 

(HR =0.547, 95% CI =0.348–0.859, P=0.009) or combined 

surgery and radiotherapy (HR =0.491, 95% CI =0.314–0.769, 

P=0.002) was also found to improve the DSS of DLBCL 

patients effectively. Aggressive surgical treatments, includ-

ing thyroid lobectomy (HR =0.57, 95% CI =0.361–0.900, 

P=0.016) and near-total/total thyroidectomy (HR =0.597, 

95% CI =0.384–0.929, P=0.022), were associated with bet-

ter prognosis for these patients. Patients with DLBCL with 

another type of cancer (HR =0.237, 95% CI =0.142–0.397, 

P<0.001) could be a protective factor of DSS. Further 

multivariate Cox regression analysis revealed that age 

(HR =3.750, 95% CI =2.057–6.838, P<0.001), treatment 

modalities employed (HR =0.821, 95% CI =0.702–0.961, 

P=0.014), clinical stage (HR =1.203, 95% CI =1.021–1.418, 

P=0.027), and number of other types of cancer (HR =0.205, 

95% CI =0.116–0.360, P<0.001) were independent prognos-

tic factors (Table 5).

Discussion
PTL is a rare condition, with an estimated incidence of 

less than 5% of thyroid malignancies and approximately 

2% extranodal lymphomas.2 Histologically, the majority of 

PTL is NHL, which originated from B-cell lineage.6 Most 

patients with PTL had DLBCL, whereas approximately 

Table 4 Univariate Cox regression analysis for DLBCL patients 
in the SEER cohort

Clinicopathologic 
features

HR 95% CI P-value

Age (years)
≤55 1

>55 3.5 2.0–6.1 <0.001
Gender

Male 1
Female 1.2 0.8–1.7 0.317

Marital status
Married 1
Unmarried 1.8 1.3–2.4 <0.001

Clinical stage
I 1
II 1.3 0.9–1.9 0.129
III 1.7 0.6–4.8 0.287
IV 1.9 1.2–3.2 0.011

Treatments
None 1
S 0.5 0.3–0.9 0.009 
R 0.8 0.5–1.1 0.105
S + R 0.5 0.3–0.8 0.002

Type of operation
None 1
Partial lobectomy 0.9 0.5–1.4 0.57
Lobectomy 0.6 0.4–0.9 0.016
Thyroidectomy 0.6 0.4–0.9 0.022

Number of other cancers
None 1
1 0.2 0.1–0.4 <0.001
2 0 0 0.935

Race
White 1
Black 1.1 0.3–3.4 0.89
Others 1.0 0.5–2.0 0.97

Region
Pacific coast 1
East 0.9 0.7–1.5 0.947
Northern 1.5 1.0–2.2 0.034
Southwest 1.06 0.6–1.8 0.833

Abbreviations: CI, confidence interval; DLBCL, diffuse large B-cell lymphoma; HR, 
hazard ratio; R, radiotherapy; S, surgery; SEER, Surveillance, Epidemiology, and End 
Results.
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one-third of patients were found to have MALT.7 Prognosis 

varied with different PTL subtypes. Patients with MALT 

show better prognosis due to its more indolent behavior and 

more favorable response to therapy compared with DLBCL 

patients. However, the prognostic values of clinical features 

and treatment modalities employed in the 2 subtypes remain 

unknown. To the best of the authors’ knowledge, this study is 

the first to explore the independent prognostic factors between 

the 2 different PTL subtypes.

In this study, we performed a retrospective analysis 

involving 28 patients and used statistical tools to analyze 

clinical data. Collectively, the results demonstrated that 

patients with PTL may benefit from both surgical procedures 

and combined treatments. Meanwhile, patients with MALT 

tended to be younger, have lower clinical stage, and have 

longer median DSS compared with DLBCL patients.

To avoid the discrepancies in the related prevalence of 

histologic subtypes, DSS, and independent prognostic factors 

caused by the limited case counts,5,8 the clinical features of the 

local cohort were initially compared with the SEER cohort, 

and no significant difference was found between the 2 cohorts 

(data not shown). Prior studies have found that approximately 

90% of patients have early-stage PTL,9–11 which is similar to 

the present study (92.8%, 26/28). DLBCL is universally con-

sidered as the most common subtype of PTL.2,12,13 However, 

in our study, DLBCL only accounted for 35.7% (10/28) of all 

PTL, which is considerably different from the rate reported 

previously. MALT, the major subtype of the present study, 

accounted for 46.4% (13/28) of all patients, which is higher 

than previously reported rates of 20%–40%.9,14 Further analy-

sis of the local cohort revealed that significant differences 

were found in diagnostic age, clinical stage, and median DSS 

between the MALT and DLBCL groups, which was further 

confirmed by the SEER cohort analysis.

Although various treatments, such as surgery, chemo-

therapy, and radiotherapy, have been applied alone or in 

combination to cure PTL, no clear guidelines for therapy 

have emerged. Surgery that constitutes the foundation of 

treating rapidly growing thyroid tumors, including adenomas, 

at present plays only a marginal role limited to immediate 

interventions associated with compression symptoms involv-

ing the trachea and adjacent structures and is a significant 

element of palliative surgical management that ensures the 

patency of the respiratory tract prior to initiation of irradia-

tion therapy. At present, the role of surgical treatment in PTL 

remains controversial. Some studies contended that surgery 

favorably influenced the outcome in patients with PTL in 

certain small case series.9,15 Derringer et al9 reported that 16 

patients with MALT, who were only treated with surgery, 

reached a 100% overall survival (OS) rate after a 7-year 

follow-up. However, a study conducted by Mayo Clinic16 

revealed that the combination of total thyroidectomy with 

adjuvant radiotherapy could not improve the long-term out-

come compared with biopsy associated with radiotherapy in 

early stages. In the present study, almost all patients (26/28) 

initially underwent surgical treatment due to the dyspnea 

caused by the rapidly enlarging neck mass. The MALT group 

showed higher surgical rate (13/13) than the DLBCL group 

(8/10), and more aggressive surgical treatments were per-

formed on patients with MALT. Patients with MALT treated 

with surgery alone or in combination with chemotherapy 

also achieved a 100% DSS in this study (13/13). Moreover, 

37.5% (3/8) of patients with DLBCL suffered from PTL 

recurrence within 3 years after their treatments. Analysis 

of the SEER cohort also validated that higher surgical rate 

and more complex treatment regimens were correlated with 

patients with MALT. In the SEER cohort, surgical treatment 

alone or in combination with radiotherapy could effectively 

improve the DSS of patients with DLBCL. In patients with 

MALT, surgical treatment alone cannot affect either OS or 

DSS of patients with MALT. However, surgical treatment, 

when combined with radiotherapy, significantly improved 

the OS of MALT patients.

Over the last several years, chemotherapy alone or in 

combination with radiation has become the primary treatment 

for PLT.17–19 Combined chemotherapy regimen, especially 

the RCHOP scheme, was the most common choice for NHL 

treatment.20,21Most of the PTL subtypes were recommended 

to be treated by the combination of chemotherapy and radio-

therapy even at early stages.22 Watanabe et al23 revealed that 

long-term outcomes of localized thyroid MALT lymphoma 

are favorable with combined treatment modalities. Cha et al24 

found that radiotherapy alone for MALT and chemotherapy 

followed by radiotherapy for high-grade lymhoma can be 

effective treatment options for PTL. Mian et al25 reported 

Table 5 Multivariate Cox regression analysis for DLBCL patients 
in the SEER cohort

Clinicopathologic features HR 95% CI P-value

Age 3.8 2.1–6.8 <0.001
Treatments 0.8 0.7–0.9 0.014
Clinical stage 1.2 1.0–1.4 0.027
Marital status 0.7 0.5–1.0 0.086
Number of other cancers 0.2 0.1–0.4 <0.001

Abbreviations: CI, confidence interval; DLBCL, diffuse large B-cell lymphoma; HR, 
hazard ratio; SEER, Surveillance, Epidemiology, and End Results.
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that patients with DLBCL who underwent chemotherapy fol-

lowed by radiotherapy had a statistically significantly longer 

progression-free survival time than those who received a 

single therapy. A literature review that included 211 patients 

conducted by Doria et al26 suggested that chemotherapy 

combined with radiation therapy could lower distant and 

overall recurrence rates compared with radiotherapy alone 

(overall recurrence 8% vs 37%; distant recurrence 5% vs 

31%). Moreover, Fuller et al27 reported that higher doses 

of radiotherapy combined with chemotherapy could lead to 

achievement of better local control for patients with DLBCL. 

The use of radiotherapy alone to cure PTL was uncommon, 

and only a few cases have reported that the sole use of radio-

therapy could lead to a favorable prognosis for patients with 

MALT.15,28 Although insignificant, the present study revealed 

that patients in the local cohort who received surgical treat-

ment combined with chemotherapy (RCHOP regimen) had 

a lower recurrence rate (8% vs 21%) compared with surgical 

treatment alone. With a large number of patients, a different 

significant conclusion may have been reached. These findings 

suggested that local therapy of PTL alone was insufficient 

to cure diseases and combined systemic treatments may be 

warranted.

PTL prognosis heavily depends on the clinical stage.29 

Previous studies have found that OS from PTL ranges from 

56% to 90%.5,14 The patients with stage-I PTL have the best 

prognosis. The 5-year DSS for stage-I has been reported to be 

as high as 100% in certain case series.9,30 However, the 5-year 

DSS can dramatically decrease from 90% to 35% when the 

intrathyroidal disease becomes an extrathyroidal disease. In 

the current study, none of patients with stage-I PTL died dur-

ing the follow-up, which was consistent with previous reports. 

In the SEER cohort, the 5-year OS and DSS for patients with 

stage-I PTL were 76.5% and 87.2%, respectively, which was 

also within the range reported previously. The prognosis of 

PTL also varied from different histological classifications.29 

Indolent subtypes, such as MALT, were commonly acknowl-

edged to have a better prognosis than aggressive subtypes due 

to their relatively mild/benign behaviors and more positive 

response to therapy. The analysis of the SEER database also 

confirmed this finding. According to the follow-up data, the 

5-year OS and DSS for patients with MALT reached 84.4% 

and 96.1%, respectively. Meanwhile, the 5-year OS and DSS 

for patients with DLBCL were 66.4% and 81.3%, respec-

tively, which was significantly lower than that of patients 

with MALT. Further analysis suggested that older age (>55 

years) was negatively correlated with prognosis for patients 

with MALT and DLBCL. In addition, lower clinical stage, 

and multiple tumors predicted a good prognosis for patients 

with DLBCL.

The present study still has certain limitations. First, the 

SEER database did not include the information of chemo-

therapy in patients with PTL; thus, the role that chemotherapy 

alone or in combination with other treatments played in 

MALT or DLBCL treatment remains unknown. Second, 

we failed to take into account the presence of comorbidi-

ties (other than another cancer), the presence of extranodal 

disease, the performance status, or the size of PTL as prog-

nostic factors, because information regarding these factors 

are not available in the SEER database. Third, determining 

the proper pathologic predictors for survival in People’s 

Republic of China, especially in Eastern China, is difficult 

due to the small case size.

Conclusion
In conclusion, given the rarity of PTL, conducting prospec-

tive randomized trials to assess the prognostic factors is 

difficult. The current study presents a case series with 28 

patients with PTL. Statistical analysis reveals that the age 

at diagnosis and the median DSS were significantly diverse 

among different PTL subtypes. The analysis of the SEER 

database indicated that older age could shorten the DSS of 

patients with MALT and DLBCL. Lower clinical stage and 

multiple tumors predicted good prognosis for patients with 

DLBCL. The multivariate analysis of SEER data identified 

the following independent prognostic factors for patients 

with DLBCL: age, treatment modalities employed, clinical 

stage, and number of other types of cancer. Patients with 

DLBCL could benefit from surgery alone or in combination 

with radiotherapy. No available prognostic factor was found 

in patients with MALT.
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