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Abstract

Objectives: Second primary lung cancers (SPLC) are not uncommon in 
survivors of squamous cell head and neck cancer (HNSCC), and they carry a 
worse prognosis than when patients present with a primary lung cancer. We 
reviewed our institutional experience on the treatment and prognosis of SPLC 
patients, both at the time of diagnosis, and following treatment of HNSCC, in 
order to explore treatment outcomes. 

Materials/Methods: Our institutional database was queried for patients with 
a diagnosis of HNSCC and lung cancer, between 2000-2013. Only HNSCC 
patients with tumors of the oral cavity, oropharynx, hypopharynx and larynx 
were eligible. Patients were stratified between synchronous and metachronous 
HNSCC and SPLC. Cox regression analysis was performed to determine factors 
predictive of overall survival (OS) in metachronous presentations.

Results: 181 eligible patients were identified for analysis, comprising 40 
synchronous and 141 metachronous HNSCC-SPLC. Patients presenting with 
synchronous SPLC were more likely to have early-stage disease, as compared 
to patients with metachronous SPLC (45% vs. 28%, respectively; p = 0.036). 
Patients with early stage SPLC had a significantly better survival compared to 
those with locally advanced (p < 0.001) and metastatic disease (p < 0.001), with 
a median OS of 95.4 months versus 11.0 and 4.6 months, respectively. 

Conclusions: Although the survival of patients treated for early-stage NSCLC 
were good, the OS of the entire cohort of SPLC after HNSCC was poor as a 
majority of patients presented with advanced disease. The use of CT screening 
strategies in this patient population warrants further investigation. 
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Introduction 

Squamous cell carcinoma of the head and neck (HNSCC) represents the sixth 
most common malignancy, with an estimated 600,000 new diagnoses annually 
worldwide 1. Improvements in local tumor control in HNSCC in recent decades 
are attributed to more accurate disease staging, advances in radiotherapy 
delivery, and the use of concurrent chemotherapy for advanced cases 2, 3. In non-
metastatic HNSCC, the 5-year cumulative all-cause mortality, HNSCC-specific 
mortality, and competing mortality are only 51.3% (95%CI: 50.8-51.9), 23.8% 
(95%CI: 23.3-24.2), and 27.6% (95%CI: 26.8-28.3), respectively 4. Furthermore, 
overall survival (OS) has improved only modestly, if at all, for HNSCC arising in 
the oral cavity, larynx and hypopharynx 5, 6, all of which are related to tobacco 
and alcohol exposure 7. In contrast, the increasing prevalence of oropharyngeal 
cancer is attributable to human papillomavirus (HPV) infections 8, tumors that 
are associated with better survival as compared to those related to tobacco 
and alcohol exposure 9.

Recurrences in HNSCC most often manifest in the first 3 years following 
treatment 10. Second primary malignancies (SPM) are also common, with 
the most frequent being lung (45.8%) and esophageal (10.3%) cancer. SPM 
adversely impacts survival 4, and may present synchronously with the first 
HNSCC, or as metachronous tumors. At the time of diagnosis of HNSCC, 2.6% of 
patients harbor a synchronous second cancer: 1.2% in the head and neck, 0.8% 
in the lung, and 0.2% in the esophagus 11. The risk of a metachronous second 
primary lung cancer (SPLC) following HNSCC is 5.8%, 11.4%, and 16.4% at 5, 10, 
and 15 years, respectively 12.

Patients with a SPLC following HNSCC have a poorer OS when compared to 
the overall lung cancer population in the SEER database 13. Currently, there 
is no high-level evidence to support use of plain chest radiography (CXR) 
surveillance in HNSCC patients 14, even though early-stage non-small cell lung 
cancer (NSCLC) carries a good prognosis 15. Recently, the US Preventive Services 
Task Force recommend low-dose CT screening for all individuals aged 55–79 
with a 30 or more pack-years smoking history, after a 20% relative reduction in 
mortality from lung cancer was observed in patients undergoing three rounds 
of annual low-dose CT screening in the National Lung Screening Trial (NLST) 16. 
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Much of the data cited above were from population studies, which may 
not necessarily reflect outcomes at tertiary cancer centers. In this study, we 
reviewed the clinical outcomes in patients with HNSCC who were seen at a 
tertiary referral center between 2000-2013, and who were also diagnosed with 
primary lung cancer, either synchronously or during follow-up. We evaluated 
the disease stage and treatment outcomes of lung cancer in this population, 
in order to explore the rationale for implementing minimal dose CT screening.

Materials and methods

Study population

Approximately 400 new HNSCC cases are seen annually at the VU University 
Medical Center. Our institution maintains a database where International 
Statistical Classification of Disease and Related Health Problems (ICD-9) codes 
are prospectively assigned for all cancer patients. For this retrospective analysis, 
the database was queried to identify patients that were diagnosed with both 
primary head and neck and thoracic malignancies between January 2000 and 
September 2013. This retrospective review was exempt from medical ethics 
review in accordance to the Medical Research Involving Human Subjects Act, 
The Netherlands.

This analysis included all patients who were initially diagnosed with HNSCC 
and eventually developed a SPLC. Only patients with tumors of the oral cavity, 
oropharynx, hypopharynx and larynx were eligible. Sinonasal, nasopharyngeal, 
proximal esophageal and salivary gland tumors were excluded due to different 
risk factors, and patients with an unknown primary HNSCC or tracheal carcinoma 
were also excluded. Eligible patients were dichotomized based on the interval 
between the diagnosis of HNSCC and SPLC into patients with synchronous (< 6 
months) or metachronous (≥ 6 months) tumors 13. 

Diagnostic and follow-up scheme

Routine pretreatment diagnostic work-up included MRI of the head and 
neck, examination under general anesthesia including pharyngoscopy and 
laryngoscopy and chest X-ray. Ultrasound-guided fine needle aspiration 
cytology was performed to detect occult lymph node metastasis. In accordance 
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with institutional protocol, only patients considered to be at high risk for distant 
metastases (namely: ≥3 or bilateral lymph node metastases, lymph nodes ≥ 
6cm, low jugular lymph node metastases, locoregional recurrences and second 
primary HNSCC) 17, and those with cervical lymph node metastasis of unknown 
primary tumor after physical examination underwent a FDG-PET-CT, including 
contrast enhanced CT 18. All patients were discussed in a multidisciplinary team 
before commencing treatment. 

Surveillance after radical treatment of HNSCC typically consisted of physical 
examination including indirect or flexible laryngoscopy and a CXR, at the 
discretion of the physician. Follow-up visits were planned every 2 months in 
the 1st year, every 3 months in the 2nd year, every 4 months in the 3rd year, 
every 6 months in the 4th and 5th year and annually thereafter. 

Variables

Baseline patient, tumor, and treatment characteristics were extracted from 
the patient charts, including patient demographics, smoking status, Charlson 
comorbidity index (CCI), tumor location, tumor staging, date of pathology or 
diagnostic imaging showing SPLC, type and date of treatment and dates and 
treatment of recurrent or new primary cancer. To minimize the impact of stage 
migration in the different TNM staging systems employed over the course of 
the study period, both HNSCC and SPLC were pragmatically classified as early 
stage disease (T1-2N0M0), locally advanced disease (T3-4 and/or N+M0) or 
metastatic disease (M+). 

Statistical analysis

OS was measured from the date of diagnosis, which was defined as the date of 
pathological confirmation or, when lacking pathology, the date of diagnostic 
imaging, until death of date of last follow-up. The interval between the HNSCC 
and lung cancer was defined as the number of months between the two 
diagnoses. Estimates of OS were calculated using the Kaplan Meier method and 
median follow-up was calculated by the reverse Kaplan Meier method. T-tests 
were performed to determine significant differences in baseline characteristics 
between synchronous and metachronous SPLC patients. Differences in OS 
were compared using the log-rank test. To identify prognostic factors in 
metachronous patients, a univariate Cox regression analysis was performed 
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on all baseline patient, tumor and treatment characteristics of metachronous 
SPLC patients. All covariates with a p-value of <0.10 on univariate analysis were 
subsequently entered into a multivariate Cox regression model. All statistical 
analyses were performed using IBM SPSS Statistics (version 20, Chicago, USA). 
A p-value < 0.05 was considered statistically significant.

Results

The initial query of the database using our inclusion criteria identified a total 
of 241 patients, of whom 181 were ultimately eligible. Patients were excluded 
for the following reasons: patient seen at our center for a second opinion and 
who were not treated here (n=4), a full diagnostic work-up finally revealed 
no HNSCC or SPLC (n=25), patients presenting with lung cancer prior to a 
diagnosis of HNSCC (n=5), the lung lesion was considered as a metastasis by a 
multidisciplinairy tumor board (n=12), or based on the location of the primary 
tumor (e.g. nasopharynx) (n=14). 

Of the 181 eligible patients, 40 patients had synchronous HNSCC and SPLC, 
and 141 metachronous tumors. In 14 patients, a metachronous SPLC was found 
during work-up for a recurrent or new primary HNSCC. The median follow-up 
of all patients was 83 months (95%CI: 60-105). Median time between HNSCC 
and a metachronous SPLC diagnosis was 49 months (range 6-328).
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Table 1: Patient, tumor and treatment characteristics 

Variable Synchronous HNSCC and SPLC 

n(%) or median(range)
(n=40)

Metachronous HNSCC and 

SPLC 

n(%) or median(range)
(n=141)

Male 29 (73%) 100 (71%)
Age at HNSCC 68 (46-90) 60 (21-88)
Age at SPLC 68 (46-90) 66 (24-91)
Smoking (past or present) 39 (98%) 140 (99%)
CCI (at diagnosis of SPLC) 3 (0-10) 3 (0-12)
Interval HNSCC – SPLC (months) 1 (0-6) 49 (6-328)

Stage of HNSCCa 
Early stage 
Locally advanced 
Metastasized

13 (33%)
26 (65%)

1 (3%)

62 (44%)
79 (56%)

-
Subsite of HNSCC 

Oral cavity 
Oropharynx 
Hypopharynx 
Larynx

7 (18%)
11 (28%)

2 (5%)
20 (50%)

32 (23%)
27 (19%)
13 (9%)

69 (49%)
Treatment of HNSCC 

Surgery 
Surgery+RT 
CRT 
RT 
Palliative / no treatment

5 (13%)
3 (8%)

5 (13%)
18 (45%)
9 (23%)

25 (18%)
45 (32%)
18 (13%)
52 (37%)

1 (1%)

Stage SPLCa 
Early stage 
Locally advanced 
Metastasized

18 (45%)
14 (35%)
8 (20%)

39 (28%)
57 (40%)
45 (32%)

Pathology SPLC 
SCC 
Adeno carcinoma 
Large cell carcinoma 
SCLC 
No pathology/inconclusive

12 (30%)
10 (25%)
4 (10%)

-
14 (35%)

72 (51%)
33 (23%)

8 (6%)
9 (6%)

19 (14%)
Staging of SPLC incl. PET-CT 32 (80%) 106 (75%)
Treatment of SPLC 

Surgery (±radiotherapy) 
SABR 
(Chemo)radiation 
Palliative / no treatment

13 (33%)
9 (23%)
6 (15%)

12 (30%)

43 (30%)
9 (6%)

21 (15%)
68 (48%)

a Stage was categorized as early stage disease if staged as T1-2NM0, as locally advanced disease if T3-4 
and/or N+M0 or as metastasized disease if M1.
HNSCC = head and neck squamous cell carcinoma, n = number of patients, SPLC = second primary lung 
cancer, CCI = Charlson comorbidity index, RT = radiotherapy, CRT = chemoradiation, SCC = squamous 
cell carcinoma, SCLC = small cell lung cancer, PET-CT = Positron emission tomography–computed 
tomography, SABR = stereotactic ablative radiotherapy 
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Baseline patient, tumor and treatment characteristics for synchronous and 
metachronous SPLC patients are summarized in Tables 1 and 2. Comorbidities 
recorded in this population included COPD (in 30%), peripheral vascular 
disease (12%), prior myocardial infarction (10%), cerebrovascular event (9%), 
and diabetes mellitus (8%). Patients presenting with metachronous SPLC 
tended to be younger at time of diagnosis of HNSCC (p < 0.001) and tended 
to have a squamous cell lung cancer (p = 0.007). Patients with synchronous 
SPLC were more frequently diagnosed with early stage lung cancer, whereas 
metachronous SPLC patients presented more commonly with metastasized 
lung cancer (p = 0.036). In both synchronous and metachronous SPLC 
presentations, patients were predominantly male (73% and 71%, respectively) 
and smokers (98% and 99%). The subsite and disease stage of the index HNSCC 
were similar in both groups (see Table 1). 

The treatment approach for the primary HNSCC differed significantly in 
patients who presented with a synchronous SPLC (p=0.025), with the stage of 
the lung tumor being the most relevant factor. Such patients more commonly 
underwent a palliative treatment for the index HNSCC. Treatments applied per 
stage of lung cancer are summarized in Table 2.

Table 2: Treatment per stage of Second Primary Lung Cancer 

Synchronous SPLC Metachronous SPLC

Type of 

treatment

Early

stage

Locally 

advanced

Metastasized 

disease

Early

stage

Locally 

advanced

Metastasized 

disease

Surgery 
(±radiotherapy)

6
(33%)

7
(50%)

0
(0%)

22
(56%)

20
(35%)

1
(2%)

SABR 8
(44%)

1
(7%)

0
(0%)

9
(23%)

- 0
(0%)

(Chemo)
radiation

2
(11%)

4
(29%)

0
(0%)

- 20
(35%)

1
(2%)

Palliative/no 
treatment

2
(11%)

2
(14%)

8
(100%)

8
(21%)

17
(30%)

43
(96%)

Total 18
(100%)

14
(100%)

8
(100%)

39
(100%)

57
(100%)

44
(100%)

SPLC = second primary lung cancer, SABR = stereotactic ablative radiotherapy

Detection of metachronous SPLC

Metachronous SPLC was mainly detected because of symptomatic disease, 
for example, persistent cough, pneumonia, weight loss. Nearly 50% of 
symptomatic patients had metastasized disease (Table 3). Another 30% of SPLC 
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were detected on surveillance imaging, of which 53% had locally advanced 
disease and 40% early stage disease. The remaining SPLC cases were detected 
on chest imaging performed for other medical reasons (e.g. pre-operative 
screening), or during a staging procedure for a second or recurrent HNSCC. 

Table 3: Stage of metachronous second primary lung cancer by mode of detection

Mode of detection SPLC Early

stage

Locally 

advanced

Metastasized

disease

Total

Symptoms 10
(14%)

26
(37%)

34
(49%)

70
(100%)

Surveillance for lung cancer 16
(40%)

21
(53%)

3
(8%)

40
(100%)

Othera 6
(32%)

5
(26%)

8
(42%)

19
(100%)

SPLC found at staging of a 
2nd or recurrent HNSCC

7
(58%)

5
(42%)

- 12
(100%)

a Chest imaging performed for other medical reasons (e.g. pre-operative screening)
SPLC = second primary lung cancer, HNSCC = head and neck squamous cell carcinoma

Survival and prognostic factors

For metachronous SPLC, the median OS after diagnosis was 10.4 months (95% 
CI: 7.1-13.8), which is in contrast to a median OS of 19.1 months (95% CI: 13.1-
25.2) following the diagnosis of a synchronous SPLC. There was a trend towards 
improved survival for synchronous SPLC patients (p = 0.09). In patients with a 
metachronous SPLC, univariate Cox regression analysis showed that the age, 
CCI at time of diagnosis of SPLC, stage and treatment of the SPLC were all 
prognostic for survival. On multivariate analysis, only stage and treatment of 
SPLC remained significant (Table 4). 

Patients with metachronous early stage SPLC had a significantly longer survival 
compared to those presenting with either locally advanced (p < 0.001) or 
metastasized disease (p < 0.001), with a median OS of 95.4 months (95%CI: 
7.2-183.6) versus 11.0 (95%CI: 7.5-14.5; HR 3.1 (95%CI: 1.8-5.3)) and 4.6 months 
(95%CI: 2.6-6.5; HR 7.8 (95%CI: 4.4-13.9)), respectively (Figure 1).

Survival after surgery for a SPLC, either with or without radiotherapy, did not 
significantly differ from outcomes in patients who underwent SABR (p = 0.314). 
In locally advanced disease, the median survival after either chemoradiation 
or radiation was only 10.7 months (95% CI: 6.9-14.4), in contrast to survival 
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after surgery (with or without radiotherapy), which was 40.7 months (95% CI: 
0-87.0). The poor survival in metachronous stage III tumors is related to the 
fact that nearly 30% of such patients underwent palliative treatment (Table 2), 
particularly when significant comorbidity was present.

Figure 1: Kaplan Meier curves of overall survival of metachronous second primary lung cancer by stage
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Table 4: Univariate and multivariate cox regression of patient, tumor and treatment characteristics in 
those presenting with metachronous tumors

Variable Univariate cox regression 

p-value 
(n=141)

Multivariate cox regression 

p-value
(n=141)

Male 0.666
Age at HNSCC 0.177
Age at SPLC 0.039 0.097
Smoking (past or present) -
CCI (at diagnosis of SPLC) <0.001 0.181
Interval HNSCC – SPLC (months) 0.510

Stage of HNSCCa 
Early stage 
Locally advanced 
Metastasized

0.215

Subsite of HNSCC 
Oral cavity 
Oropharynx 
Hypopharynx 
Larynx

0.122

Treatment of HNSCC 
Surgery 
Surgery+RT 
CRT 
RT 
Palliative / no treatment

0.326

Stage SPLCa 
Early stage 
Locally advanced 
Metastasized

<0.001 0.044

Pathology SPLC 
SCC 
Adeno carcinoma 
Large cell carcinoma 
SCLC 
No pathology/inconclusive

0.169

Staging of SPLC incl. PET-CT 0.184
Treatment of SPLC 

Surgery (±radiotherapy) 
SABR 
(Chemo)radiation 
Palliative / no treatment

<0.001 <0.001

a Stage was categorized as early stage disease if staged as T1-2NM0, as locally advanced disease if T3-4 
and/or N+M0 or as metastasized disease if M1.
HNSCC = head and neck squamous cell carcinoma, n = number of patients, SPLC = second primary lung 
cancer, CCI = Charlson comorbidity index, RT = radiotherapy, CRT = chemoradiation, SCC = squamous 
cell carcinoma, SCLC = small cell lung cancer, PET-CT = Positron emission tomography–computed 
tomography, SABR = stereotactic ablative radiotherapy 
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Discussion

In comparison to age-matched population cohorts, survival after treatment 
of HNSCC cancer is poor, with a long-term excess mortality of 20-25% 19, 20. A 
significant proportion of the excess mortality reported is due to SPM 13, with 
SPLC reported to account for 12% of deaths in HNSCC patients 21. In the present 
study, patients with a synchronous SPLC and HNSCC had a trend towards 
improved OS (median 19.1 months) when compared to metachronous SPLC 
(median 10.4 months). This finding may be due to the fact that more patients 
with a synchronous SPLC presented with early stage disease, than was the 
case with metachronous disease (45% vs. 28%, respectively). Survival after 
metachronous SPLC was superior if early stage disease was diagnosed, with 
a median OS of 95.4 months (95%CI: 7.2-183.6), but only 28% of SPLC in this 
setting presented with early-stage disease. 

Our findings suggest that an earlier detection of lung cancer in our patients 
may improve their survival. This raises the question if surveillance for lung 
cancer should be implemented in the follow up of HNSCC patients. The optimal 
surveillance strategy for HNSCC patients is presently unclear 22. In the recent 
NLST trial, participants who were at high risk for developing lung cancer, were 
randomly assigned to screening with either low-dose CT or CXR, and a 20% relative 
reduction in mortality from lung cancer was observed in patients undergoing 
three rounds of annual low-dose CT screening 16. Consequently, low-dose CT 
surveillance may benefit curatively treated HNSCC particularly in patients with 
hypopharyngeal and laryngeal primary cancers who appear to have a higher 
risk for SPM 23, 24. In addition, concerns regarding radiation exposure suggest 
that the use of so-called ‘minimal dose’ CT for screening may be relevant. For 
purposes of detecting new or recurrent lung cancer after a previous lung cancer, 
‘minimal dose CT’, which required an average effective radiation dose of 0.2 mSv, 
was found to be superior to CXR, which required 0.16 mSv 25. 

A recent European guideline recommended annual chest CT screening scans 
in the first 2 years post-treatment in high-risk HNSCC patients 14. However, this 
recommendation appears to ignore the persistently high of SPLC in long-term 
survivors 19, 20. A relevant comparison can be made to patients treated for an 
initial lung cancer, who are also at high risk for developing a subsequent lung 
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cancer 25. In such patients, the American Association for Thoracic Surgeons 
recommends the use of annual low-dose CT scans until the age of 79 years 26. In 
addition, survival may also improve if patients with HNSCC are also counseled 
on smoking cessation 27, 28.

CT screening of lung cancer is currently recommended only when patients 
are eligible for potentially curative treatment. However, patients treated for 
HNSCC have a high incidence of cardiovascular (41%) and respiratory (12%) 
comorbidities 29, with frequently reported causes of non-cancer mortality being 
cardiovascular disease (28.2%), chronic obstructive pulmonary disease (8.5%), 
and cerebrovascular disease (5.6%) 4. Surgery carries a higher risk of morbidity 
and mortality in so-called ‘borderline operable’ patients with widespread co-
morbidities, but SABR can offer high cure rates with lower treatment-related 
mortality and morbidity in this patient subgroup 30. This suggests that even less 
fit patients with HNSCC may benefit from screening as they can undergo SABR 
if an early-stage NSCLC is detected. 

This study should be considered in the context of its strengths and limitations. 
The retrospective nature of the data is subject to inherent biases. During the 
study period, the staging systems for both HNSCC and NSCLC were revised, 
and treatment approaches also evolved. As pathology was not available for all 
SPLC cases, it is possible that some early lung cancer cases in fact represented a 
solitary lung metastasis. Review by a multidisciplinary oncology team was used 
to differentiate between SPLC and metastatic HNSCC, in the event of a possible 
discrepancy. Despite this possible misclassification bias, the median survival of 
this subgroup was 95.4 months, suggesting that a similar approach for isolated 
metastases is justified 31. Therefore, when a solitary lung lesion is detected in 
a patient treated for a HNSCC, we suggest that diagnostic procedures should 
include obtaining pathology to differentiate between a primary lung cancer 
and a metastasis, for example by array comparative genomic hybridization 
(arrayCGH) 32. If pathology is not available, we suggest that patients should 
be considered to have a primary malignancy and treated with curative intent 
when possible.

In conclusion, the findings of our single institution study are consistent 
with population data showing that survival of patients with SPLC following 
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a diagnosis of HNSCC is poor, as many present with either locally advanced 
or metastatic NSCLC. Given the encouraging outcomes in early stage SPLC 
patients in our cohort, and from emerging evidence on the benefits of CT 
screening, we suggest that surveillance CT scan of the thorax may be indicated 
following curative treatment for tobacco related HNSCC. 
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