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abstract
aims: Lung cancer is the largest cause of cancer death in New Zealand, accounting for 18.3% of cancer-related deaths.1,2 There is  
limited literature on how patients with lung cancer clinically present in New Zealand. The aim of this cohort study was to identify the 
rate of incidentally diagnosed lung cancer in the Midland Region, the common symptomatology and route of diagnosis. 
methods: This retrospective cohort study included patients with lung cancer who underwent potentially curative thoracic  
surgery between January 2011 to June 2018 at Waikato Hospital, New Zealand. Symptoms or signs recorded were cough, dyspnoea,  
haemoptysis, lymphadenopathy, chest pain, hoarseness, fatigue, weight loss and finger clubbing. The lung cancer cases were grouped 
into incidental finding, symptomatic general practitioner, symptomatic emergency department and surveillance. 
results: Three hundred and ten patients with lung cancer had thoracic surgery with curative intent at Waikato Hospital. Two  
hundred and fourteen (69%) patients had symptoms which prompted presentation to a treating physician and 96 (31%) patients were 
asymptomatic. Incidental diagnosis was demonstrated in 121 (39.4%) patients. Of the patients diagnosed incidentally, 36.4% (n=44) 
had symptoms of lung cancer with the main symptoms including 45% with cough (n=20), 28% with dyspnoea (n=12) and 28% chest 
pain (n=12).
conclusions: In New Zealand, a large amount of lung cancer is still diagnosed incidentally with symptoms of cough, dyspnoea and 
chest pain. Further research into the development of a lung cancer screening program in New Zealand for a high-risk population is 
warranted. 

Lung cancer is the largest cause of cancer 
death in New Zealand, accounting for 
18.3% of cancer-related deaths.1,2 It is also 

the leading cause of cancer death in patients of 
Māori descent.1,2 A study by Gurney et al that 
analysed cases of cancer in New Zealand from 
2007–2016 highlighted that Māori patients with 
lung cancer were 30% more likely to die than 
non-Māori with lung cancer.27 Most patients with 
lung cancer present with advanced disease and 
are offered palliative treatment. Approximately 
20% of New Zealand patients with newly diag-
nosed lung cancer are treated surgically.2 There 
is limited literature on how patients with lung 
cancer clinically present in New Zealand. Part of 
the recognised conundrum with accurately diag-
nosing lung cancer is the nonspecific symptoms.8 
Furthermore, the first step in imaging has tradi-
tionally been a chest radiograph which in turn 
has a high false negative rate for diagnosing lung 
cancer.20 An incidental detection of lung cancer 
has been associated with improved survival.21 

The Waikato Cardiothoracic Surgical Unit pro-
vides a lung cancer resection service to the Mid-
land Region, with a population of 880,000 and 
with approximately 490 new cases of lung can-
cer diagnosed per year. Using a cohort of patients 
with lung cancer receiving curative surgery in 
Waikato Hospital, we aimed to review the pre-
senting symptoms, the first diagnostic method of 
imaging and whether the diagnosis was incidental 
or non-incidental. The hypothesis for this study is 
that a number of cases of early-stage disease are 
diagnosed incidentally and subsequently offered 
curative surgery in the Midland Region. The aim 
of this cohort study was to identify the rate of inci-
dentally diagnosed lung cancer in the Midland 
Region, the common symptomatology and route 
of diagnosis. 

Methods
This retrospective cohort study included patients 

with lung cancer who underwent potentially cura-
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tive thoracic surgery between January 2011 to 
June 2018 at Waikato Hospital, New Zealand. This 
time frame was utilised as full medical records 
were available. Baseline characteristics included 
pre-operative patient variables as well as the 
tumour characteristics including date of can-
cer diagnosis, cancer stage (grouped into I, II, III 
and IV) and cancer cell type. We categorised the 
cell types into 6 groups: non-small cell lung can-
cer (NSCLC), NSCLC-others, small cell, carcinoid 
(including typical and malignant carcinoid), low 
grade mucoepidermoid carcinoma, and others. 

Symptoms and signs at time of diagnosis were 
confirmed by cross referencing the original hand-
written and electronic patients files. Two authors 
reviewed all these notes and achieved concor-
dance to ensure correct data collection. Symptoms 
or signs recorded as directly caused by lung can-
cer were cough, dyspnoea, haemoptysis, lymph-
adenopathy, chest pain, hoarseness, fatigue, 
weight loss and finger clubbing. Based on the sub-
sequent patient management by treating physician 
(not symptoms), the lung cancer cases were grouped 
into incidental finding, symptomatic general prac-
titioner, symptomatic emergency department and  
surveillance. Regardless, if the patients had symp-
toms at diagnosis or not, if patients were not under 
surveillance (regular surveillance of previously iden-
tified lung nodules) and were detected because of 
an incidental investigation of another presenting 
health issue, they were recorded as incidentally 
detected lung cancers. 

The mode of clinical imaging included chest 
radiograph (CXR), computed tomography (CT), 
positron emission tomography (PET), or mag-
netic resonance imaging (MRI). Statistical analy-
sis between incidental and non-incidental patient 
cohorts for patient characteristics, mode of detec-
tion and symptomatology was undertaken with 
chi-square tests and a p-value of less than 0.05 
was used to define whether the difference was 
significant or not.

Institutional approval was given for this proj-
ect and classed as an audit and ethics approval 
was not required as deemed negligible risk.

Results
Between January 2010 and June 2018, 310 

patients with lung cancer had thoracic surgery 
with curative intent at Waikato Hospital, includ-
ing 78 (25.2%) Māori patients and 232 (74.8%) non-
Māori patients (Table 1). 

Mean age was 66 years, and 55.5% were female. 

Two hundred and sixty-one (84.2%) patients were 
either current or ex-smokers. The predominant 
lung cancer was NSCLC with two hundred and 
ninety cases (93.5%). There was no significant dif-
ference between Māori and non-Māori patients 
whether the diagnosis was incidental or not (Table 
1). Our study, however, only has 78 Māori patients 
and a nationwide study would be more powered 
in order to highlight any disparities to diagno-
sis for a Māori patient population. Two hundred 
and fourteen (69%) patients had symptoms which 
prompted presentation to a treating physician, 
and 96 (31%) patients were asymptomatic. These 
asymptomatic patients were diagnosed on either 
routine check-up imaging via a chest radiograph 
or diagnosed upon imaging investigating an 
unrelated disease process. Patients were deter-
mined as an incidental diagnosis if the detection 
occurred because of an investigation of another 
presenting health issue. Incidental diagnosis was 
demonstrated in 121 (39.4%) patients and 189 
(60.6%) accurately investigated for lung cancer 
(Table 2). 

The use of CXR was still the most common form 
of imaging modality utilised to diagnosis lung can-
cer (Table 3). However, the rate of detection with 
CT was higher in the incidental diagnosis cohort 
with 38% of patients identified incidentally with 
lung cancer via CT compared with only a rate of 
11.1% non-incidental patients diagnosed via CT. 
Of the 46 patients who had an incidental diagno-
sis via CT, 22 patients (47%) had a normal chest 
radiograph prior.  

Of the patients diagnosed incidentally, 36.4% 
(n=44) had symptoms of lung cancer with the main 
symptoms including 45% with cough (n=20), 28% 
with dyspnoea (n=12), and 28% chest pain (n=12) 
(Table 4). Although these patients presented 
with symptoms, they are identified as incidental 
diagnoses, as the investigations were not under-
taken with the intent of diagnosing lung cancer. 
There were 18 patients who had no symptoms 
and classed as non-incidental (Table 4). Fourteen 
of these patients were under surveillance imag-
ing for malignancy. Although the remaining four 
patients did not have primary symptoms, the 
request for imaging directly queried lung cancer 
due to their risk factors from clinical history as 
determined by the treating physician. Patients 
were determined as an incidental diagnosis if the 
detection occurred because of an investigation of 
another presenting health issue. Of those diag-
nosed incidentally despite symptomatology of 
lung cancer, 35 patients (79.6%) were diagnosed 
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Table 1: Baseline characteristics of incidentally identified patients and non-incidentally identified patients.

 Incidental Non-incidental Total p-value 

Year of diagnosis      0.172

2011 19 50.0% 19 50.0% 38

2012 7 23.3% 23 76.7% 30

2013 18 47.4% 20 52.6% 38

2014 17 47.2% 19 52.8% 36

2015 15 35.7% 27 64.3% 42

2016 18 38.3% 29 61.7% 47

2017 17 29.3% 41 70.7% 58

2018 10 47.6% 11 52.4% 21

DHB    0.299

Bay of Plenty 48 45.7% 57 54.3% 105

Lakes 16 42.1% 22 57.9% 38

Tairawhiti 9 36.0% 16 64.0% 25

Taranaki 5 23.8% 16 76.2% 21

Waikato 43 35.5% 78 64.5% 121

Gender    0.617

Female 65 37.8% 107 62.2% 172

Male 56 40.6% 82 59.4% 138

Ethnicity    0.355

Māori 27 34.6% 51 65.4% 78

non-Māori 94 40.5% 138 59.5% 232

Age group    0.159

<60 24 35.8% 43 64.2% 67

60–69 42 38.2% 68 61.8% 110

70–79 45 38.1% 73 61.9% 118

80+ 10 66.7% 5 33.3% 15

Smoking status    0.44

Current smoker 35 41.2% 50 58.8% 85

Ex-smoker 64 36.4% 112 63.6% 176

Never smoked 22 44.9% 27 55.1% 49
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 Incidental Non-incidental Total p-value 

COPD    0.938

No 84 39.3% 130 60.7% 214

Yes 34 39.1% 53 60.9% 87

Unknown 3 33.3% 6 66.7% 9

Stage    0.153

I 78 41.7% 109 58.3% 187

II 32 40.5% 47 59.5% 79

III 9 23.1% 30 76.9% 39

IV 1 100.0% 0.0% 1

Unknown 1 25.0% 3 75.0% 4

Cell type    0.353

NSCLC 115 39.7% 175 60.3% 290

Carcinoid 3 23.1% 10 76.9% 13

Small cell 2 100.0% 0 0.0% 2

Low grade mucoepider-
moid carcinoma 

0 0.0% 1 100.0% 1

Others 1 25.0% 3 75.0% 4

Total 121  189  310  

Abbreviations: DHB – district health board, COPD – chronic obstructive pulmonary disease, NSCLC – non small cell lung cancer

Table 1 (continued): Baseline characteristics of incidentally identified patients and non-incidentally  
identified patients.

Table 2: Mode of detection and symptoms of incidentally identified patients and non-incidentally  
identified patients.

Results Incidental Non-incidental

Detection of Lung Cancer 121 189
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on an acute admission to hospital, whereas only 
nine patients (20.4%) were diagnosed in a primary 
care community setting. Of those 35 patients diag-
nosed in the hospital, we did not have access to 
primary care community case notes to determine 
whether these symptoms had been present but 
not highlighted to be linked to lung cancer. 

Discussion
The five-year survival within New Zealand and 

Australia is extremely poor at 11 and 17%, respec-
tively.23 Furthermore, surgical resection of lung 
cancer is associated with improved survival.28 The 
most recent 2021 New Zealand lung cancer qual-
ity improvement report, however, does not ascer-
tain survival differences between surgical and 
non-surgical patients.29 This study has shown that 
of patients undergoing curative resection for lung 
cancer at Waikato Hospital, 121 (39%) patients 
were discovered because of incidental findings 
on imaging for other reasons. The remainder 
were diagnosed following the investigations of 
symptoms, or because of ongoing surveillance of 
patients with lung nodules. A population control 
study from the United Kingdom on lung cancer 
symptoms demonstrated that often lung cancer 
diagnosis is not the primary differential when 
investigating patients.8 A population study from 
Australia identified that only a small proportion 
of patients recognise the signs and symptoms of 
lung cancer, even if a current smoker.9 In our 
study, 69.4% of patients had symptoms that could 
be attributable to lung cancer at the time of diag-
nosis. Of these, cough, dyspnoea and chest pain 
were the most common presenting symptoms 
with 44.2%, 20% and 18.1% of patients, respec-

tively. This is consistent with other literature 
available on the presenting symptoms on diagno-
sis of lung cancer.10–12 

The difficulty that is faced when cough or dys-
pnoea are the main presenting symptoms is that 
other differential diagnoses, such as a respira-
tory tract infection or cardiovascular disease, are 
explored as the first diagnosis. A large retrospec-
tive study of 2,293 patients by Kocher et al identi-
fied that cardiovascular disease and COPD were 
present in 62.1 and 62% of patients, respectively.14 
Furthermore, it has been hypothesised that 
co-morbidities and suspicion of more benign dis-
ease can be isolated as one of the reasons between 
initial onset of symptoms and a lack of urgency 
to undertake medical investigation.13 Other liter-
ature reports constitutional symptoms as being 
a main presenting symptom, particularly in an 
aging population.9 This difference between our 
cohort could be contributed, by splitting consti-
tutional symptoms into weight loss and fatigue in 
order to get a more specific representation of pre-
senting symptoms. In terms of the association of 
a particular symptom and lung cancer, a system-
atic review of lung cancer diagnosis symptoms by 
Shim et al demonstrated that haemoptysis had the 
highest positive predictive value of 2.4–7.5%.18 

In our single centre cohort, the incidental rate 
of lung cancer was 39%. It has been reported that 
up to 30–54% of a unit’s thoracic surgical patients 
are diagnosed incidentally. 3-5 Another large ret-
rospective cohort study of 1,279 patients only 
found an incidental diagnosis in 9.1%.6 This dis-
crepancy between our cohort and other literature 
could be due to how Kocher et al only included 
asymptomatic patients as an incidental diagno-
sis.6 In our analysis, if the intention for diagno-

Table 3: Modality of detection of lung cancer either incidental or non-incidental.

Incidental
Non- 
incidental

Total

Imaging       

CXR 69 57.0% 156 82.5% 225 72.6%

Chest CT 46 38.0% 21 11.1% 67 21.6%

PET 2 1.7% 3 1.6% 5 1.6%

MRI 1 0.8% 1 0.5% 2 0.6%

Unknown 3 2.5% 8 4.2% 11 3.5%

CT – computed tomography, PET – positron-emission tomography, MRI – magnetic resonance imaging
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Table 4: Primary symptoms for incidental and non-incidental patients at time of diagnosis. 

Results Incidental Non-incidental Total p-value

Symptoms

Cough       <0.001

No 101 83.5% 72 38.1% 173 55.8%

Yes 20 16.5% 117 61.9% 137 44.2%

Dyspnoea       <0.001

No 109 90.1% 139 73.5% 248 80.0%

Yes 12 9.9% 50 26.5% 62 20.0%

Haemoptysis       <0.001

No 118 97.5% 152 80.4% 270 87.1%

Yes 3 2.5% 37 19.6% 40 12.9%

Lymphadenopathy       –

No 121 100.0% 189 100.0% 310 100.0%

Yes 0 0.0% 0 0.0% 0 0.0%

Chest pain       0.003

No 109 90.1% 145 76.7% 254 81.9%

Yes 12 9.9% 44 23.3% 56 18.1%

Hoarseness       0.563

No 120 99.2% 186 98.4% 306 98.7%

Yes 1 0.8% 3 1.6% 4 1.3%

Fatigue       <0.001

No 120 99.2% 166 87.8% 286 92.3%

Yes 1 0.8% 23 12.2% 24 7.7%

Weight loss       0.002

No 115 95.0% 158 83.6% 273 88.1%

Yes 6 5.0% 31 16.4% 37 11.9%

Finger clubbing       0.379

No 120 99.2% 185 97.9% 305 98.4%

Yes 1 0.8% 4 2.1% 5 1.6%

Overall       <0.001

No primary symptoms 77 63.6% 18 9.5% 95 30.6%

Had primary symptoms 44 36.4% 171 90.5% 215 69.4%

Total 121  189  310   
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sis was not related to lung cancer, then this was 
classified as an incidental finding. Therefore, in 
our cohort there are patients who are symptom-
atic, but an incidental diagnosis of lung cancer 
has been made. For example, a patient with chest 
pain has been investigated but lung cancer was 
not suspected. It has been observed that those 
patients with lung cancer who are diagnosed 
incidentally have an improved survival rate.3,5,6 
Furthermore, those patients who have been diag-
nosed incidentally with the imaging modality of 
CT, have a prognostic survival benefit.3,7 In our 
cohort, of the 46 patients who had an incidental 
diagnosis via CT, 22 patients (47%) had a normal 
chest radiograph prior.

The significant disparity in survival for Māori 
patients with lung cancer when compared to non-
Māori population should warrant investigation 
into the feasibility of a targeted screening pro-
gram for at high-risk Māori patients. The New 
Zealand national lung cancer working group has 
stated that more research is required on screening 
for lung cancer.24 A study undertaken to examine 
the cost-effectiveness of a low-dose CT screening 
program in New Zealand stated that it is likely to 
be cost-effective in the high-risk group of Māori 
patients.26 In comparison, the Australian Govern-
ment have stated that a lung cancer screening 
program, regardless of whether a patient popula-
tion is at high-risk for lung cancer, is not currently 
supported.25 Overseas, the current European posi-
tion on lung cancer promotes the use of low-dose 
CT for lung cancer screening,17 and the American 
National Lung Screening Trial also demonstrates 
a survival benefit for those diagnosed with low-
dose CT.18 The NELSON trial has demonstrated 
that in high-risk patients, mortality from lung 

cancer was significantly lower among those who 
were detected on CT screening.22 However, there 
have been concerns over the extrapolation of 
these results into an Indigenous population.16 

The majority of patients diagnosed with lung 
cancer will initially be detected following general 
practitioner-initiated investigations.19 However, 
access to primary healthcare in New Zealand is 
an ongoing challenge. A low-dose CT screening 
program is likely to improve outcomes from lung 
cancer in New Zealand, but patient participation 
is vital for success. In a small cohort study in the 
USA by Raz et al, of 185 current smokers deemed 
high-risk, only 18.9% of the cohort had accessed 
lung cancer screening services, with the remain-
ing 81.1% completely unaware of the available 
program.15 

Conclusion
This is the first local experience from the Mid-

land Region documenting the symptomatology 
and route of diagnosis for lung cancer. Further-
more, this cohort study has demonstrated that in 
a New Zealand population, a large amount of lung 
cancer is still diagnosed incidentally. The com-
mon symptoms are cough, dyspnoea and chest 
pain. Despite patients presenting with symptoms, 
lung cancer is still not one of the initial differen-
tial diagnoses that are investigated despite having 
symptoms consistent with lung cancer. A num-
ber of patients are diagnosed with lung cancer 
despite having a normal chest radiograph. Further 
research into the development of a lung cancer 
screening program in New Zealand for a high-risk 
population is warranted. 
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