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Abstract

Background—The survival rates and prognostic factors for salivary duct carcinoma (SDC) are 

not clear.

Methods—Survival estimates and prognostic factors were evaluated for 228 patients with SDC 

identified from the Surveillance, Epidemiology, and End Results (SEER) database.

Results—Median overall survival (OS) duration for patients with SDC was 79 months and 5-

year disease-specific survival (DSS) rate was 64%. Among patients with SDC with lymph node 

involvement, larger primary tumor size (>3 cm) was associated with twice the risk of death (p < .

03). Factors predictive of improved DSS were age (p = .01), tumor size (p = .006), tumor grade (p 

= .02), and lymph node involvement (p < .001). Adjuvant radiotherapy did not improve survival 

when compared to surgery alone for early-stage (I–II) disease (p = .28).
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Conclusion—Younger patients with SDC (<50 years) showed a better prognosis. Primary tumor 

size and lymph node involvement were independent and additive risk factors for poor prognosis. 

The role of adjuvant radiotherapy in the treatment of SDC needs to be explored further.
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INTRODUCTION

Infiltrating salivary duct carcinoma (SDC) is an uncommon adenocarcinoma arising from 

the ductal epithelium of major salivary glands.1 Several previous case series have reported 

preponderance of SDC in men and in individuals in their sixth or seventh decades of life.1–3 

Histologic appearance of SDC is that of a high-grade adenocarcinoma resembling mammary 

ductal carcinoma with duct formation, a solid, papillary, or cribriform growth pattern, and 

intraductal comedonecrosis. An in situ component has been noted and several histologic 

subtypes have been described, including mucin rich, sarcomatoid, and micropapillary types.1

Although SDCs predominantly arise from the parotid and submandibular gland, there have 

also been case reports of SDC arising out of minor salivary glands, oral cavity, and 

larynx.4–7 Patients with SDC often present with lymph node involvement at diagnosis.3 

Therefore, SDC is often treated aggressively, with radical resection and neck dissection 

followed by adjuvant radiotherapy.2,3 Given its low incidence, most previous estimates of 

survival and prognostic indicators for SDC have been obtained mainly from case reports, 

small series, and literature reviews.2,3,8–12 Therefore, clear survival estimates and 

description of prognostic indicators have not been published. This study utilized the data 

from the Surveillance, Epidemiology and End Results (SEER) program of the National 

Cancer Institute to evaluate the incidence and survival of SDC.13 We also evaluated the 

importance of patient demographics, clinical presentation, and treatment choices on the 

prognosis of patients with SDC.

MATERIALS AND METHODS

This study was based on SEER data included patients with SDC diagnosed between 1973 

and 2008. The SEER database, the most comprehensive population-based data source of 

cancer incidence and survival in the United States, covers approximately 28% of the U.S. 

population. This dataset provides information on patient demographics, cancer site, 

histomorphologic classification, clinical stage at diagnosis, treatment history and sequence 

(surgery and radiation only), follow-up duration, and vital status.14

For this study, SDC cases were identified based on International Classification of 

Disease-03 histology code (8500/3) and International Classification of Disease-03 site codes 

(C00.0–C14.8 and C30.0–C32.9). After restricting the cases to those with a histopathologic 

confirmation of diagnosis, we identified 228 patients with SDC. Overall and disease-specific 

survival (DSS) estimates were based on the information on these 228 patients. Overall tumor 

stage was based on tumor size, extent of disease, and lymph node status according to the 

American Joint Committee on Cancer Cancer Staging Manual, seventh edition.15 Tumor 
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size was categorized at different levels for comparison (≤2 cm vs >2 cm, ≤3 cm vs >3 cm, 

and ≤4 cm vs >4 cm). Tumor grade was categorized as low grade (classified in SEER data 

as well differentiated or moderately differentiated) and higher grade (poorly differentiated or 

undifferentiated).

Absolute overall and DSS rates at specific time intervals and median survival rates were 

calculated. Survival analyses were used to evaluate the importance of age, sex, primary site, 

tumor stage, tumor size, tumor grade, lymph node status, and treatment strategies to survival 

of patients with SDC. These survival differences were evaluated using Kaplan–Meier 

survival curves. Differences in survival distributions were evaluated by the log-rank test. 

The survival differences were further explored through multivariate Cox regression models 

with adjustment for other significant variables. The results of this analysis are presented as 

hazard ratios (HRs) with 95% confidence intervals (CIs). All survival estimates were 

truncated at 10 years after disease diagnosis. Analyses were performed using SPSS data 

analysis software (version 16.0., SPSS, Chicago, IL).

RESULTS

SDC constituted <1.8% of all major salivary gland tumors in the SEER database. SDC was 

diagnosed more commonly in men (73%) and in patients between 60 and 80 years of age 

(54%). The median age at diagnosis was 66 years (Table 1). More than 60% of the patients 

were diagnosed between the years 2000 and 2008. These cancers predominantly arose in the 

parotid gland (72%), followed by the submandibular gland (15%). Sixty-five percent of the 

patients were diagnosed with advanced disease (stage III or IV) and about 50% of the 

patients had lymph node involvement at diagnosis. Among the 193 patients with primary 

tumor size information, the mean tumor size was 2.8 cm (range, 0.5–10 cm). The average 

tumor sizes for submandibular and parotid SDCs were 3.2 cm and 2.8 cm, respectively. This 

difference was not statistically significant (p = .30). Sixty-two of the patients (27%) were 

treated with surgery alone, 161 patients (71%) were treated with surgery and adjuvant 

radiotherapy, and 5 patients (2%) were treated with radiotherapy alone. Adjuvant 

radiotherapy was used in 55% of patients with stage I/II, 76% of patients with stage III, and 

87% of patients with stage IV disease.

Lymph node involvement was detected in 52% of both parotid and submandibular SDC. 

However, lymph node involvement was more common (74%) in patients with a primary 

tumor size >3 cm (Figure 1A). There was a significant linear relationship between size of 

the tumor and likelihood of lymph node involvement (p for trend, < .001). Similarly, lymph 

node involvement was more common in patients (64%) with high-grade tumors (Figure 1B). 

There was a significant positive correlation between tumor grade and likelihood of lymph 

node involvement (p for trend, < .001). A significantly greater percentage of low-grade 

tumors (91%) were also ≤3 cm in size, when compared to high-grade tumors (63%; p = .

007).

On 10-year follow-up, 70 patients (30%) died of their SDC disease and 26 (11%) died of 

other causes. The median follow-up duration for the survivors was 53 months. The median 

overall survival (OS) duration for SDC was 79 months (Table 2). The absolute 5-year DSS 
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rate for all stages was 64% and the 10-year DSS was 56%. A significantly better 5-year DSS 

was noted in patients younger than 50 years of age (86% vs 59%; p = .01) and in cancers 

that were low grade (89% vs 47%; p = .02), early overall stage I/II (84% vs 50%; p < .001), 

≤3 cm in size (>65% vs 47%; p = .006), and with uninvolved lymph nodes (80% vs 44%; p 

< .001). Further, patients with lymph node positive tumors ≤3 cm had a better median DSS 

(59 months) compared with patients with lymph node positive tumors >3 cm in size (41 

months).

On univariate analyses (Table 3), the OS was significantly better with younger age (p = .

001), lower tumor grade (p = .02), early overall stage (p < .001), absence of lymph node 

involvement (p < .001), smaller tumor size (p 5 .05), and with surgical treatment (p = .04). 

Similarly, the DSS also varied based on age (p = .01), tumor grade (p = .02), overall stage (p 

< .001), lymph node status (p < .001), tumor size (p = .03), and treatment type (p = .05).

The results of Cox regression multivariate analyses evaluating OS and DSS are presented in 

Table 3. Patients who were younger than 50 years had a significantly better DSS when 

compared with other age groups (51–60, 61–70, and >70 years). The risk of disease-specific 

death was significantly higher in patients older than 50 years of age (HR, 2.91; 95% CI, 

1.14–7.40; p = .03), with adjustment for sex, race, cancer site, overall stage, tumor size, 

lymph node status, and treatment type (Figure 2A). There was no significant difference in 

OS or DSS between men and women (Table 3). Similarly, there was no sex-driven 

difference in survival when patients younger than 50 years were analyzed separately. There 

was no statistically significant difference in survival based on the year of diagnosis (Table 

3). On multivariate models, there was no survival difference between patients diagnosed in 

the later part of the study and the ones diagnosed during the earlier part of the study (before 

2000 vs after 2000) or when diagnostic year was stratified as tertiles (diagnosed before 1995 

vs 1996–2003 vs after 2004).

Advancing overall tumor stage was associated with a poorer prognosis (Table 3). Similarly, 

the risk of disease-specific death was significantly higher for tumors with higher tumor 

grade (HR, 2.50; 95% CI, 1.03–6.07; p = .04), with lymph node involvement (HR, 2.43; 

95% CI, 1.35–4.39; p = .003), and for tumors of size >3 cm (HR, 1.86; 95% CI, 1.05–3.30; p 

= .03), after adjusting for other significant variables (Figure 2B and 2C). Even patients with 

lymph node–positive tumors of >3 cm size had a significantly worse prognosis when 

compared to tumors of ≤3 cm in size (HR, 2.15; 95% CI, 1.08–4.30; p = .03; Figure 2D).

We also evaluated the survival difference between patients treated with surgery alone and 

patients treated with surgery and adjuvant radiation (Table 3). On univariate analysis, the 

patients undergoing surgery alone showed a significantly better OS and DSS. However, after 

adjusting for other significant risk factors like age, sex, race, cancer site, size and lymph 

node status, there was no significant difference in DSS between the 2 treatment groups (HR, 

1.08; 95% CI, 0.54–2.15; p = .28). Similar results were noted when these 2 treatment 

modalities were compared after stratifying by stage of the disease (Figure 3).
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DISCUSSION

The current study based on 228 histologically confirmed cases, is the largest study on SDC 

to date. This study contains 3 novel findings: (1) patient age significantly affects the 

prognosis, with best prognosis in patients <50 years of age (Tables 2 and 3); (2) there is no 

apparent survival benefit to adjuvant radiation therapy in early stage (I–II) disease (Figure 

3A); however, given some of the caveats explored later, the role of adjuvant radiotherapy in 

the treatment of SDC needs to be explored further; and (3) tumor size and lymph node 

involvement were both independent and additive risk factors for poor prognosis in patients 

with lymph node involvement. The presence of primary tumor size >3 cm was associated 

with twice the risk of death compared to tumor size of ≤3 cm (Figure 2D.)

Age

The name “infiltrating salivary ductal carcinoma” was proposed because of its 

morphological and clinical similarity with high-grade infiltrating ductal carcinoma of the 

breast. However, breast carcinomas diagnosed in young patients (<50 years of age) portend 

poorer prognosis.16,17 This has also been confirmed by studies using the same SEER data 

source as the current study.18,19 In stark contrast, patients with SDC younger than 50 years 

of age had a better prognosis than patients over 50 years of age.

Similarly, previously published pathologic findings also demonstrate that SDC is 

biologically distinct from ductal carcinoma of the breast. Although 75% and 65% of ductal 

breast carcinomas are estrogen and progesterone receptor positive, respectively, only a small 

percentage of SDC express these markers.8,11,20–22 SEER data do not provide information 

receptor status.

The role of adjuvant radiation therapy

At present, there are no consistent therapeutic guidelines for this type of cancer. Perhaps 

influenced by the resemblance to aggressive infiltrating ductal carcinoma of the breast, 

similar treatment strategies—including complete surgical excision with lymph node 

dissection and adjuvant radiation–have often been extrapolated to SDC, irrespective of the 

tumor stage.2,3,9,23,24 Although there is some evidence of improved local regional control,12 

the role of adjuvant radiation in improving the survival in patients with SDC is not clear. 

None of the previous studies was large enough to evaluate the efficacy of adjuvant 

radiotherapy in improving the survival in these patients. Based on the current results, 

adjuvant radiation did not provide any added survival benefit in patients with SDC with 

stage I or II disease (Figure 3A).

The role of adjuvant radiotherapy for stage III or IV SDC needs to be explored further. Only 

24% and 13% of patients with stage III and IV disease, respectively, were offered surgery 

alone, so the additional value of radiation is unclear. However, the absence of a marked 

effect (Figure 3B) suggests that the survival benefit of adjuvant radiation, if any, may be 

small. This further suggests that the clinical course of SDC might be different from that of 

high-grade mammary ductal carcinoma.
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In addition to the limitations arising from the paucity of patients with advanced disease who 

were not given adjuvant radiation therapy, it is possible that even the patients with early-

stage disease who underwent adjuvant radiation were selectively chosen based on high-risk 

clinical factors, thereby biasing their survival estimates. However, the reasons for 

therapeutic choices are not captured in the SEER database. Similarly, the SEER database 

does not provide information on local and regional disease recurrence, thereby making it 

impossible to evaluate the role of adjuvant radiation in improving local regional control in 

this patient population. Therefore, further research incorporating these outcome measures is 

needed to confirm or refute these findings.

Tumor size and lymph node involvement

Although some studies reported a poorer survival in patients with SDC with lymph node 

involvement,2,8,25,26 several others did not.9,23,27 Similarly inconsistent results were 

reported on tumor size on survival. Hui et al28 noted poor prognosis in patients with tumors 

of ≥3 cm. Similarly, a few other studies also reported poor outcome associated with SDC of 

size >2 cm.2,11,26 On the other hand, several other studies found no correlation between 

tumor size and prognosis.8,9,23,27 The current study observed a poorer survival associated 

with both tumor size and lymph node involvement. Additionally, a correlation between 

tumor size and presence of nodal disease was also noted. Patients with tumor size >3 cm had 

twice the incidence of nodal disease (p < .03). Only 1 other study has reported this finding in 

patients with SDC.28

Other demographic, clinical characteristics, and survival

Prior studies reported a better survival for parotid SDC compared to submandibular 

SDC.10,28 In this study, the patients with parotid SDC showed a 5-year DSS of 62% 

compared to 5-year DSS of submandibular SDC of 48%; however, this difference was not 

statistically significant. The distribution of demographic and clinical characteristics of SDC 

in the current study is consistent with the results reported by previous studies.2,3,8–11 These 

results confirm that SDC is more frequently found in the parotid gland and occurs more 

commonly in men and in patients between the ages of 60 and 80 years. SDC is mostly 

diagnosed at a later stage (stage III/IV) and often has lymph node involvement at the time of 

presentation, as shown by several other studies.2,3,8,10

The current study also provides detailed estimates of short-term, 5-year, and 10-year 

survival rates for patients with SDC. The 5-year DSS of 64% is better than the 12% to 40% 

previously reported.2,10 Because most of the previous literature originated in large tertiary 

care centers, a referral bias toward advanced and higher grade tumors is possible. Another 

possible explanation for the better survival rates in this series could be a “cohort effect” 

because of improved diagnostic and therapeutic capabilities in the later decades. We 

evaluated this by conducting multivariate analysis stratified by the year of diagnosis and did 

not notice any statistically significant difference between the groups. Similarly, adding the 

year of diagnosis to the Cox regression models did not significantly change the estimates; 

thereby reducing the possibility of a “cohort effect” bias.
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Limitations

Although this study presents the largest series on SDC, to the best of our knowledge, certain 

limitations exist. The diagnosis of SDC is usually straightforward in high histologic grade 

tumors with classic morphology. However, with low- to intermediate-grade tumors, some 

nosologic controversy still persists. In a study published in 1996, Delgado et al29 proposed a 

less aggressive variant of SDC, and similar findings were reported subsequently by a 

different group.30 This less aggressive SDC variant, which was mostly intraductal and 

usually smaller in size (most measuring 1–2 cm), was described as a low-grade tumor. 

Recently, however, a new classification has been proposed for these low-grade cancers. The 

most recent World Health Organization monograph lists the separate entity classified as 

low-grade cribriform cystadenocarcinoma.1 Evidence of progression from low/intermediate 

grade does exist; however, it is unclear whether these cases behave as conventional high-

grade SDC.31 It is possible that the low-grade tumors reported as SDC in the SEER database 

might, in some cases, actually represent low-grade cribriform cystadenocarcinoma because a 

greater percent of low-grade tumors measured ≤3 cm and were mostly associated with 

indolent biology with 5-year DSS of 89%. Apart from tumor grade,29,30 other morphological 

features like the presence of a micropapillary or sarcomatoid component, and perineural and 

angiolymphatic invasion,23,25 have been shown to affect the prognosis of patients with SDC. 

Unfortunately, the SEER data do not provide enough histopathology detail to evaluate these 

characteristics.

Thus, the clinical and histopathological diagnostic criteria for SDC have evolved over the 

past few decades. The SEER data was collected from several different centers over a long 

period of time. Therefore, the possibility of bias because of the use of nonuniform diagnostic 

criteria by different pathologists at different time periods cannot be dismissed. Ameliorating 

this effect, however, is that 73% of the patients with SDC in SEER were diagnosed after the 

year 1996. Furthermore, analyses stratified by the decade and tertile of the year of diagnosis 

also did not reveal any statistically significant difference in survival over time.

CONCLUSION

This study, based on SEER data, provides the most comprehensive estimate of survival and 

prognostic factors in SDC. Factors such as patient age, tumor size, lymph node status, and 

tumor grade influence the prognosis of SDC. The role of adjuvant radiotherapy in the 

treatment of SDC needs to be explored further.
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FIGURE 1. 
Relationship between tumor size, tumor grade, and lymph node involvement. (A) 

Relationship between the size of the primary tumor and lymph node involvement (based on 

193 patients). Statistically significant linear trend (p for trend, < .001). (B) Relationship 

between the tumor grade and lymph node involvement (based on 148 patients). Statistically 

significant linear trend (p for trend, < .001). LN, lymph node. [Color figure can be viewed in 

the online issue, which is available at wileyonlinelibrary.com.]
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FIGURE 2. 
Comparison of disease-specific survival (DSS) by patient age, primary tumor size, and 

lymph node involvement. (A) Comparing patients <50 and >50 years of age (hazard ratio 

[HR], 2.91; 95% confidence interval [CI], 1.14–7.40*; p = .03). (B) Comparing patients with 

and without lymph node involvement (HR, 2.43; 95% CI, 1.35–4.39*; p = .003). (C) 

Comparing patients with tumor size of <3 cm and >3 cm (HR, 1.86; 95% CI, 1.05–3.30*; p 

= .03). (D) Comparing tumor size of <3 cm and >3 cm among patients with lymph node 

involvement (HR, 2.15; 95% CI, 1.08–4.30*; p = .03). *HR calculated based on Cox 

regression model after adjusting for age, sex, race, cancer site, and treatment type. [Color 

figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]
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FIGURE 3. 
Disease-specific survival (DSS) comparing the surgery only group to the adjuvant radiation 

group stratified by stage. (A) Comparing the surgery only group to the adjuvant radiation 

group among patients with stage I and II disease (hazard ratio [HR], 1.82; 95% confidence 

interval [CI], 0.58–5.74*; p = .31). (B) Comparing the surgery only group to the adjuvant 

radiation group among patients with stage III disease (HR, 0.65; 95% CI, 0.12–3.50*; p = .

61). (C) Comparing the surgery only group to the adjuvant radiation group among patients 

with stage IV disease (HR, 0.70; 95% CI, 0.26–1.89*; p = .48). *Hazard ratio calculated 

based on Cox regression model after adjusting for age, sex, race, and anatomic site. [Color 

figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Jayaprakash et al. Page 12

Head Neck. Author manuscript; available in PMC 2015 August 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://wileyonlinelibrary.com


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jayaprakash et al. Page 13

TABLE 1

Patient and tumor characteristics based on 228 patients with infiltrating salivary duct carcinoma in the 

Surveillance, Epidemiology, and End Results database.

Characteristic No. of patients (n = 228) Percentage

Age, y

 ≤50 33 14.5

 51–60 45 19.7

 61–70 65 28.5

 71–80 59 25.9

 >80 26 11.4

Sex

 Male 166 72.8

 Female 62 27.2

Race

 White, non-Hispanic 173 75.9

 Black 17 7.5

 Hispanic 18 7.9

 Other 20 8.8

Year of diagnosis

 1973–1995 62 27.2

 1996–2003 72 31.6

 2004–2008 94 41.2

Primary cancer site

 Parotid gland 163 71.5

 Submandibular gland 33 14.5

 Major salivary gland, NOS 13 5.7

 Other oral cavity and
  oropharyngeal sites
  (including minor
  salivary glands)

19 8.3

SEER historic stage (n = 225)

 Localized disease 83 36.9

 Regional disease 98 43.6

 Distant disease 44 19.5

Lymph node involvement (n = 225)

 Involved 111 49.3

 Not involved 114 50.7

Tumor size (n = 193)

 ≤2 cm 85 44.0

 >2 cm–3 cm 50 25.9

 >3 cm 58 30.1

Overall stage of cancer (n = 225)

 I or II
* 78 34.7
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Characteristic No. of patients (n = 228) Percentage

 III
† 49 21.8

 IV-A or IV-B
‡ 85 37.7

 IV-C
§ 13 5.8

Tumor grade (n = 149)

 Well differentiated 10 6.7

 Moderately differentiated 19 12.8

 Poorly differentiated 78 52.3

 Undifferentiated 42 28.2

Treatment

 Surgery only (n = 62)

 Surgery without lymph
  node dissection

25 11.0

 Surgery with lymph
  node dissection

21 9.2

 Lymph node dissection only 2 0.9

 Surgery, NOS 14 6.1

Radiation with/without
  surgery (n = 166)

 Radiation only 5 2.2

 Radiation + lymph node
  dissection

5 2.2

 Surgery with lymph node
  dissection + radiation

108 47.4

 Surgery without lymph node
  dissection + radiation

48 21.1

Abbreviations: NOS, not otherwise specified; SEER, Surveillance, Epidemiology, and End Results.

*
Localized disease, size ≤4 cm.

†
Localized disease, size >4 cm (or) regional disease with direct extension only (or) regional disease with single ipsilateral lymph node.

‡
Regional disease with extension to mandible, ear canal, and/or facial nerve (or) regional disease with >1 lymph node positive for disease.

§
Distant site(s)/lymph node(s).
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TABLE 2

Overall and disease-specific survival rates for infiltrating salivary duct carcinoma cases reported in 

Surveillance, Epidemiology, and End Results database.

DSS rate (%)
*

Factor Median OS, mo Median DSS, mo 1 y 2 y 3 y 5 y 10 y

All salivary duct carcinoma (n = 228) 79 >120† 91 82 78 64 56

Age at diagnosis, y

 ≤50 (n = 33) >120
†

>120† 100 94 94 86 78

 51–60 (n = 45) 58 >120† 95 85 77 54 54

 61–70 (n = 65) 50 59 85 79 72 49 35

 >70 (n = 85) 74 >120† 89 78 76 70 62

p < .001‡ p = .01‡

Sex

 Male (n = 166) 80 >120† 92 84 79 64 56

 Female (n = 62) 80 >120
†

86 79 77 62 58

p = .90‡ p = .77‡

Primary site

 Parotid only (n = 163) 78 >120† 91 82 77 62 58

 Submandibular only (n = 33) 45 58 94 80 76 48 35

p = .57‡ p = .20‡

Tumor grade

 Well or moderately differentiated (n = 29) >120† >120† 89 89 89 89 71

 Poorly or undifferentiated (n = 120) 47 56 90 79 73 47 44

p value = .02‡ p value = .02‡

Overall stage

 I or II (n = 78) >120
†

>120† 96 91 90 84 76

 III (n = 49) 86 >120† 96 88 86 67 67

 IV-A or IV-B (n = 85) 40 46 90 76 69 45 40

 IV-C (n = 13) 15 17 54 46 35 12 0

p < .001‡ p < .001‡

SEER historic stage

 Localized (n = 83) >120
†

>120† 96 92 91 86 78

 Regional (n = 98) 51 >120† 93 84 76 54 51

 Distant (n = 44) 38 40 76 60 56 29 20

p < .001‡ p < .001‡

Lymph node status

 Negative (n = 114) >120† >120† 95 90 88 80 73

 Positive (n = 111) 44 48 87 74 68 44 38
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DSS rate (%)
*

Factor Median OS, mo Median DSS, mo 1 y 2 y 3 y 5 y 10 y

p < .001‡ p < .001‡

Tumor size

 ≤2 cm (n = 85) 84 >120† 94 90 86 66 55

 >2–3 cm (n = 50) 95 >120† 96 88 79 75 75

 >3 cm (n = 58) 43 46 83 64 64 47 42

p value = .03‡ p value = .006‡

Abbreviations: OS, overall survival; DSS, disease-specific survival; SEER, Surveillance, Epidemiology, and End Results.

*
Absolute survival rates.

†
Median not reached at 10-year follow-up.

‡
Based on log-rank test.
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TABLE 3

Factors affecting overall survival and disease-specific survival.

OS DSS

Univariate model Multivariate model Univariate model Multivariate model

Factors HR (95% CI)
p

value HR (95% CI)
p

value HR (95% CI)
p

value HR (95% CI)
p

value

Age at diagnosis, 

y
*

 ≤50 (n = 33) 1 1 1 1

 51–60 (n = 45) 3.29 (1.31–8.26) .001 2.82 (0.99–8.11) .002 2.66 (1.04–6.82) .01 1.97 (0.66–5.90) .01

 61–70 (n = 65) 4.89 (2.03–11.81) 4.05 (1.48–11.04) 3.94 (1.61–9.64) 3.10 (1.09–8.78)

 >70 (n = 85) 4.69 (1.99–11.10) 3.97 (1.50–10.51) 2.38 (0.97–5.82) 2.00 (0.71–5.61)

Sex
†

 Male (n = 166) 1 1 1 1

 Female (n = 62) 1.03 (0.65–1.62) .90 1.13 (0.68–1.88) .64 1.08 (0.64–1.83) .77 1.21 (0.67–2.19) .53

Primary site
‡

 Parotid (n = 163) 1 1 1 1

 Submandibular
  (n = 33)

1.28 (0.76–2.15) .35 1.34 (0.76–2.37) .32 1.48 (0.83–2.65) .18 1.57 (0.83–2.98) .17

Tumor grade
§

 Well or 
moderately
  differentiated
  (n = 29)

1 1 1 1

 Poorly or

undifferentiated
  (n = 120)

2.36 (1.16–4.82) .02 2.10 (1.02–4.34) .05 2.63 (1.11–6.23) .02 2.50 (1.03–6.07) .04

Overall stage
§

 I or II (n = 78) 1 1 1 1

 III (n = 49) 2.17 (1.18–3.98) 1.76 (0.95–3.27) 1.62 (0.75–3.51) 1.35 (0.62–2.98)

 IV-A or IV-B (n 
= 85)

3.52 (2.03–6.10) < .001 3.47 (1.99–6.08) < .001 3.60 (1.89–6.86) < .001 3.53 (1.84–6.79) < .001

 IV-C (n = 13) 9.37 (4.40–19.97) 9.46 (4.40–20.37) 11.86 (5.28–26.62) 12.23 (5.37–27.89)

Lymph node status
§

 Negative (n = 
114)

1 1 1 1

 Positive (n = 
111)

2.58 (1.68–3.94) < .001 2.44 (1.59–3.76) < .001 3.21 (1.92–5.38) < .001 3.98 (1.86–5.28) < .001

Tumor size
§

 ≤2 cm (n = 85) 1 1 1 1

 >2–3 cm (n = 50) 1.05 (0.59–1.86) .03 1.01 (0.56–1.80) .05 0.69 (0.32–1.47) .03 0.66 (0.31–1.42) .03

 >3 cm (n = 58) 1.90 (1.15–3.13) 2.01 (1.19–3.40) 2.00 (1.14–3.51) 1.99 (1.10–3.58)

Treatment type
††
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OS DSS

Univariate model Multivariate model Univariate model Multivariate model

Factors HR (95% CI)
p

value HR (95% CI)
p

value HR (95% CI)
p

value HR (95% CI)
p

value

 Surgery only (n = 
60)

1 1 1 1

 Adjuvant 
radiation
  (n = 161)

1.65 (1.02–2.68) .04 0.99 (0.57–1.73) .39 1.84 (1.01–3.33) .05 1.08 (0.54–2.15) .28

Year of diagnosis
f

 1973–2000 (n = 
86)

1 1 1 1

 2000–2008 (n = 
142)

1.56 (0.98–2.47) .07 1.03 (0.62–1.71) .91 1.97 (1.04–3.38) .03 1.23 (0.67–2.23) .51

Abbreviations: OS, overall survival; DSS, disease-specific survival, HR, hazard ratio; CI, confidence interval.

*
Multivariate models adjusted for sex, race, tumor site, size, lymph node status, and treatment modality.

†
Multivariate models adjusted for age, race, tumor site, size, lymph node status, and treatment modality.

‡
Multivariate models adjusted for age, sex, race, tumor size, lymph node status, and treatment modality.

§
Multivariate models adjusted for age, sex, race, tumor site, and treatment modality.

††
Multivariate models adjusted for age, sex, race, tumor site, size, and lymph node status.

f
Multivariate models adjusted for age, sex, race, tumor site, size, lymph node status, and treatment modality.
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