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Abstract 
Background: The diagnosis, classification and management of a solitary pulmonary nodule (SPN) have always been a challenge for the 

clinicians and radiologists. All SPNs should be considered malignant until proven otherwise. Malignancy risk rises with increasing nodule 

size. Hence evaluation of the various clinical and pathological presentations of SPN is essential. 

Methodology: A hospital-based cross-sectional study was conducted in a tertiary care teaching hospital on 70 cases of SPN. Chest X-ray, 

CT (Computed Tomography) and bronchoalveolar lavage were used for analysing the SPN. IBM SPSS version 22 was used for statistical 

analysis. 

Results: The incidence of SPN in this study was 1.33 per 1000 population. The total number of chest X-rays screened were 5263. The most 

common risk factors were exposure to PTB (Pulmonary Tuberculosis) or history of PTB (97.1%), followed by smoking (81.4%), history of 

STD (32.9%). Dry cough was the most common symptom among (20%). In X-ray, in 57.1% of subjects, the upper lobes were involved. 

Lesions were central in 41.4% while peripheral in 58.6%. The proportion of nodules with 1.1 to 2cm and above 2 cm was 22.85% and 

77.15%. No calcification was found in 78.6% of nodules. In SPN the most common final diagnosis was tuberculosis (14.3%) followed by 

Pneumonia/abscess (8.6%) and Squamous cell carcinoma and Pseudotumor (5.71% each). 20% of SPN were malignant. 11.42% of nodules 

turned out to be primary lung malignancy while 1.42% were metastasis and 7.1% were small cell carcinoma.  

Conclusions: SPN is a common incidental and radiologic finding. Some internal features of SPNs can help in differentiating benign from 

malignant lesions. Despite radiological imaging, still, a large number of nodules have to be described as “indeterminate” and advanced and 

often more invasive techniques are needed for further work-up. 
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Introduction 

The diagnosis, classification and management of a solitary 

pulmonary nodule (SPN) have always been a challenge for 

the clinicians and radiologists. Nowadays, pulmonary 

nodules are detected more often than normal, with numerous 

lesions being difficult to be classified as benign or malignant. 

“A Solitary pulmonary nodule is defined on imaging as a 

small, well-defined lesion no larger than 3 cm and is 

surrounded by normal functioning pulmonary parenchyma in 

the absence of atelectasis, hilar enlargement and pleural 

effusion” [1-3]. According to the radiological definition of 

Fleischner Society SPN is around opacity which is 

moderately well-marginated with a maximum diameter of 30 

mm [4]. They are round or egg-shaped lesions in the lungs 

which are typically asymptomatic.  

They are usually detected on a chest x-ray done for other 

clinical reasons posing a diagnostic dilemma for clinicians. 

Their differential diagnosis may range from infective, 

inflammatory causes to vascular, traumatic and congenital 

causes [5]. They can also be categorised as benign or 

malignant lesions. Lesions which are more than 3 cm are 

considered masses and not nodules as the likelihood of 

malignancy is high in them, and they are dealt with 

differently. In India, up to sixty per cent of all SPNs could be 

benign due to the high rate of infections specially TB. The 

risk of malignancy rises with increasing nodule size. 

Approximately 80% of nodules greater than 20 mm are 

malignant, whereas only 1% of nodules between 2 and 5 mm 

are malignant [6]. Malignant solid nodules typically have a 

doubling time within 400 days. The economic and health 

burden caused by lung cancer in society is enormous. It is the 

most commonly diagnosed cancer apart from keratinocyte 

carcinoma and is the greatest cause of cancer-related death 

[7]. Malignant SPNs may be primary stage IA lung cancer or 

metastases.  

Up to 30% of all bronchogenic carcinoma can present as 

SPN [5,8]. Unfortunately, approximately one-half of all lung 

cancers have extrapulmonary spread at the time of diagnosis. 

As a result, the average patient with a diagnosis of lung 

cancer has a five year survival of only 10 to 15% [9]. 

Therefore, it is prudent that the malignant form of SPN is 

promptly evaluated and managed [10]. In general, all SPNs 

until they are proved otherwise, should be considered 

malignant. Also, a confirmed diagnosis of benign lesions like 

infections including TB, granulomata and benign lung tumor 

also can avoid the unnecessary exploratory thoracotomy with 

its attendant morbidity. Cases of bronchogenic carcinoma 

also have an excellent 5-year survival rate when diagnosed 

early [11]. So we evaluated the various clinical and 

pathological presentations of SPN in a tertiary care center in 

Andhra Pradesh. 

 

Materials and Methods 

This is a study of 70 cases of Solitary Pulmonary Lesion 

presented at Katuri Medical College and Hospital, a tertiary 

care hospital in south India. An written informed consent 

from study subjects was obtained. 
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Type and Period of Study 

This study was done from August 2016 to December 2018 

Setting 

A single discrete pulmonary opacity surrounded by normal 

lung tissue and not associated with adenopathy/atelectasis in 

the chest X-ray in the following group of fifty adults was 

taken as the starting point of the study. To overcome observer 

bias, the concurrence of four individual observers was taken 

as a pre-requisite to include the case in the study population. 

Study Population 

Asymptomatic adults, who had undergone hospital run 

master health checkup programme. Patients presented with 

chest symptoms in medicine OPD, Individuals who presented 

themselves for unrelated complaints in different OPDs for 

whom a routine chest X-ray was called for. 

Inclusion Criteria 

Following X-ray findings were taken as criteria for inclusion 

of subjects: 

A. Cases presenting with solitary pulmonary parenchymal 

nodular lesion of 1- 3 cm in diameter. 

B. The nodule appears to lie within the pulmonary 

parenchyma, with aerated lung tissue around it. 

C. The lesions are round or ovoid. 

D. Patients may have associated minimal pneumonitis, 

atelectasis or regional lymphadenopathy. 

E. The lesions are solitary (in some cases satellite lesions 

may be present) with circumscribed margin. 

Exclusion Criteria 

Size of the nodule >3cm; Obvious hilar, mediastinal, 

diaphragmatic and chest wall masses; co-morbid conditions; 

bleeding diathesis– as assessed by BT, CT, platelet count 

Pulmonary hypertension Multiple bullous lesions Extremely 

sick/dyspnoeic patient 

Method 

Detailed history with special reference to age, sex, smoking 

history, exposure to TB / STD, occupational risk and 

exposure to asbestos, nickel, chromium, polycyclic 

hydrocarbon, previous history of TB / pulmonary mycosis, 

DM, immune suppressive disease/drugs were obtained. A 

thorough clinical examination with special attention to the 

respiratory system, para-neoplastic syndromes and signs of 

metastasis was done. All other systems, especially, GI tract, 

prostate, testis, kidney, thyroid and breast & pelvis in females 

were carefully examined for primary lesion. Other than 

routine blood, urine, tuberculin test, other important 

investigations were also done. Sputum–Gram stain, AFB 

stain, fungal KOH stain, bacterial C/S, mycobacterium TB 

Culture- L-J medium or Liquid culture medium, fungal 

culture in labour and agar medium, malignant cell 

examination was done. Chest X-ray – PA view mostly, with 

an occasional lateral view and digital enhancing X-ray as 

needed- the size of the lesion, growth rate, margin 

characteristics, calcification pattern were looked into for 

assessment and differentiation between benign/infective/ 

malignant lesions. Better visualisation and appreciation of 

nodule/mass is possible in CT thorax. No. and size, 

calcification pattern, staging for malignancy, densitometry of 

lesion, contrast enhancement, wall thickness, and positive 

vessel sign was noted for differentiation between 

benign/infective/ malignant lesions. CT guided percutaneous 

fine needle aspiration cytology / true-cut needle biopsy – 

from peripheral lesions and histopathological examination of 

the same. Broncho-alveolar lavage, brushing, bronchoscopic 

biopsy for centrally placed lesions were done with a 

bronchoscopy. Fine needle aspiration cytology/excision 

biopsy of palpable significant lymph nodes, if any were done. 

 

Results 

A total of 5263 x-rays were screening during the study period, 

and 70 cases of solitary pulmonary nodule were diagnosed. 

Hence the Incidence of SPN in this study is 1.33/ 1000 

population. 

 

Table 1: Descriptive analysis age and sex distribution 

Parameter Number of case Percentage 

Age group (years) 

20-30 3 4.28% 

31-40 10 14.28% 

41-50 28 40.00% 

51-60 25 35.71% 

60 and above  4 5.71% 

Gender 

Male 66 94.28% 

Female 4 5.71% 

 

The mean age was 54.3 years. The majority (40%) of the 

participants were aged between 41 to 50 years. The 

proportion of subject aged between 51 to 60 years and 31 to 

40 years age group was 35.71% and 14.28% respectively. 

Males and females constituted 94.28% and 5.71% of cases. 

(Table 1) 

 

Table 2: Risk factors and clinical presentation of the solitary 

pulmonary nodule cases among the study population (N=70) 

Parameter 
No. of 

patients 
Percentage 

Risk factors 

Exposure to or past h/o 

PTB 
68 97.1 

Smoking 57 81.4 

History STD exposure 23 32.9 

Occupational exposure 13 18.6 

Diabetes mellitus  11 15.7 

Immunosuppressive 

Drugs 
4 5.7 

No risk factor 7 10.0 

Clinical symptoms 

Asymptomatic 25 35.7 

Dry cough 14 20.0 

Cough + Expectoration 8 11.4 

Mailse/easy fatigability 8 11.4 

Chest pain 7 10.0 

Cough + Dyspnea 3 4.3 

Cough + Hemoptysis 2 2.9 

Loss of weight 3 4.3 
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Duration (months) 

Asymptomatic 25 35.7 

0 – ½ 21 30 

½ - 1 11 15.7 

1 – 2 6 8.6 

2 – 3 3 4.3 

3 and above 4 5.7 

Physical signs 

No sign 18 25.7 

Cervical 

lymphadenopathy 
7 10.0 

Clubbing 8 11.4 

Hepatomegaly 1 1.4 

Skin nodule 2 2.9 

Minimal lung signs 35 48.6 

 

The most common risk factor was exposure to TB or a 

history of PTB (97.1%), followed by smoking (81.4%), 

history of STD (32.9%). Occupational exposure to dust and 

other pollutants was reported by 18.6% of the subjects. The 

other common risk factors being, diabetes mellitus, 

immunosuppressive therapy. No risk factors were reported by 

7 (10%) subjects. Among 35.7% of participants, the SPN was 

detected accidentally. Dry cough was the most common 

symptom among 20%, followed by productive cough among 

11.4% of subjects. Among the people with physical signs, the 

majority (48.6%) participants had minimal lung signs, and 

25.7% had a normal physical examination. Clubbing was 

seen in 11.4% of participants. (Table 2) 

 

Analysis of Duration of Symptoms: (Table 4, Chart 4) 

Among the symptomatic cases, the interval between the onset 

of symptoms and seeking consultation was 15 days in 21 

(30%) patients, 16 days to 1 month in 11 (15.7%) and 1–2 

months in 6 (8.6%). This pattern suggests that there is a high 

probability that SPN may be present sub-clinically in more 

than one third of cases and when symptoms occur, majority 

patients are likely to seek care within the first month. (Table 

2) 

 

Table 3: Location of the solitary pulmonary nodule on Chest 

X-ray (N=70) 

Site No. of cases Percentage 

Upper Lobe 
right 22 31.4 

left 18 25.7 

Middle Lobe 
right 3 4.28 

left 1 1.42 

Lower Lobe 
right 17 24.28 

left 8 11.42 

  

From the above table, it is evident that in more than half 

of the total cases (57.1%), the upper lobes were involved. The 

right-side involvement was more, i.e. in 42 out of 70 (60%) 

cases. Central lesions were 29 (41.4%), and peripheral lesions 

were 41 (58.6%). 

 

Table 4: Summary of Radiological and other investigation 

findings as assessed by CT examination (N=70) 

Computerised Tomography 

findings  

No. of 

patients 
Percentage 

Size in cm 

1.1 – 2 16 22.85 

2.1 – 3 54 77.15 

Margin characteristics 

Smooth 38 54.3 

Lobulated 7 10.0 

Spiculated 25 35.7 

Thickness of cavity 

Non – cavitary 61 87.1 

< 4 mm 4 5.7 

4 – 15 mm 3 4.3 

> 15 mm 2 2.9 

Calcification pattern 

No calcification 55 78.6 

Benign pattern 13 18.6 

Stippled / eccentric 2 2.9 

Contrast enhancement 

< 15 HU 25 35.7 

> 20 HU 45 64.3 

 

The proportion of nodules with 1.1 to 2cm and above 2 

cm was 22.85% and 77.15%. Analysis margin characteristics 

by CT showed that the majority (54.3%) participants had a 

smooth margin. The speculated margin was observed in 

35.7% of participants. The majority (87.1%) of the nodules 

were non-cavitary. In the remaining the thickness of cavity 

was <4mm among 5.7%, 4.3% of participants had 4 to 15 

mm. No calcification was found in 55 (78.6%) of the subjects, 

benign and stripped/eccentric pattern of calcification was 

observed in 18.6% and 2.9% of the cases respectively. On 

contrast enhancement assessment, 25 (35.7%) participants 

had <15 HU and 45 (64.3%) participants had >20HU. Among 

7 people, who underwent lymph node biopsy, 4(57.1%) had 

squamous cell carcinoma, 2(28.6%) had small cell carcinoma 

and 1 914.2%) had metastasis. Among 31 people undergoing 

transthoracic needle aspiration cytology/biopsy, unspecified 

malignancy was the most common lesion (32.3%), with 

adenocarcinoma as the most common variety. The other 

common findings were inflammatory cytology, tuberculosis 

and sarcoidosis. Among 21 subjects undergoing Fibreoptic 

Bronchoscopy 4 (19%), each had unspecified malignancy, 

tuberculosis and nonspecific cytology. (Table 4) 
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Table 5: Final diagnosis of a solitary pulmonary nodule in 

the study population (N=70) 

Diagnosis 
No. of 

cases 
Percentage 

Primary lung Malignancy 8 11.42 

 Squamous cell 

carcinoma 
4 5.71 

 Adenocarcinoma 2 2.85 

 Small cell carcinoma 1 1.42 

Metastasis 1 1.42 

Tuberculosis 10 14.3 

Pneumonia / abscess 6 8.6 

Small cell carcinoma 5 7.1 

Pseudotumor 4 5.71 

Mucoid impaction 3 4.3 

Carcinoid 2 2.8 

Benign tumor – 

hamartoma 
2 2.9 

Sarcoidosis 2 2.9 

No definite diagnosis 27 38.57 

 

Among the people with the solitary pulmonary nodule, 

the most common final diagnosis was tuberculosis among 10 

(14.3%) participants, followed by Pneumonia/abscess was 

8.6% and Squamous cell carcinoma and Pseudo –the tumor 

was 5.71%, each respectively. (Table 5) 

 

Table 6: Diagnostic yield of various investigations in the 

diagnosis of SPN  

Basis of Diagnosis 

No. of 

cases 

effective 

Total 

no. of 

cases 

Percentage 

Sputum for AFB 5 70 7.14% 

Sputum for 

malignant cells 
3 70 4.28% 

Sputum culture / 

sensitivity 
5 70 7.14% 

Lymph node 

aspiration cytology / 

excision biopsy 

7 7 100% 

Transthoracic 

aspiration cytology / 

biopsy 

26 31 83.87% 

Fibre – optic 

bronchoscopy 

lavage / brushing / 

biopsy 

18 21 85.71% 

CT scan with 

contrast 
5 70 7.14% 

 

Out of the 5 cases (2 cases of transthoracic needle 

aspiration/biopsy, other 3 of bronchoscopy biopsy) of 

indefinite diagnosis of non–specific cytology, 2 cases were 

reasonably proved to be a benign lesion. Both of them were 

2 cm, smooth margin nodule, and were males in the age group 

of 36–45yrs. Both these nodule sizes remained the same over 

1-year period of follow–up. Other 3 cases are on follow–up 

currently. 

Discussion 

The incidence of SPN in this study was 1.33 per 1000 

population. The total number of chest X-rays screened were 

5263. The incidence of lung cancer in India and Central- and 

West-Africa was reported to be low on comparison with other 

regions of the world with 0.9-10/100,000 men and 0.6-

2.3/100,000 women [8,12]. “An accepted definition of 

solitary pulmonary nodules (SPNs) is a single, clearly 

defined, radioopaque lesion in the lung surrounding entirely 

by air-containing lung tissue, in a diameter less than or equal 

to 3 cm, without atelectasis, hilar enlargement or pleural 

effusion” [1-3]. The detection of nodules has increased in the 

recent decades with advancements in Computed Tomography 

(CT). Generally, to be found on a chest X-ray, a pulmonary 

nodule must grow to a diameter of at least 1 cm. The detection 

rate of an SPN is 0.09% to 7% on routine chest radiographs 

[13]. On CT scans the screening prevalence of at least one 

SPN is higher ranging from 8% to 51% [8]. The prevalence 

of malignancy in single pulmonary nodules reflects their 

incidences ranging from 1% to 12% in the various studies 

[14,15]. Multiple pulmonary nodules are, on occasion, also 

encountered incidentally. In this setting, the diagnostic 

evaluation refers to the predominant type or the most 

suspicious nodule. Pulmonary nodules may be detected on 

cross-sectional imaging studies performed for an unrelated 

reason (i.e., incidental pulmonary nodule). A total of 70 

subjects with SPN were included in the study with the 

majority (94.28%) of them being males. The Mean age was 

54.3 years with the majority (40%) in the age group of 41 to 

50 yrs. With regards to the baseline risk profile of the study 

population, 81.4% of the subjects were smokers while 97.1% 

had a history of exposure to Tuberculosis cases. 32.9% had a 

history of exposure to STD. Risk factors indicating a high 

probability of malignancy as studied by Goo et al., [16] 

include COPD, smoking history, and history of asbestos 

exposure besides the size of the nodule, age and history of the 

tumor. 

The majority were chest asymptomatic (36%). 

Commonest symptoms were dry cough (20%, cough with 

expectoration (11.4%). Among the people with physical 

signs, the majority (48.6%) participants had minimal lung 

signs, and 25.7% had a normal physical examination. The 

major question that follows the detection of a pulmonary 

nodule is the probability of malignancy, with subsequent 

management varying accordingly. SPNs can be either benign 

or malignant. Their most common causes include infections 

and local inflammation. They often represent the lung 

malignancies, particularly small adenocarcinoma and 

bronchoalveolar carcinoma [10]. However, the 

distinguishment between benign and malignant SPNs and 

their treatment remain a hot and challenging research topic. 

The proportion of nodules with 1.1 to 2 cm and above 2 cm 

was 22.85% and 77.15%. Lesions which are more than 3 cm 

are considered masses and not nodules as the likelihood of 

malignancy is high in them, and they are dealt with 

differently. In India, up to sixty per cent of all SPNs could be 

benign due to the high rate of infections especially TB. The 

risk of malignancy rises with increasing nodule size. 
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Approximately 80% of nodules greater than 20 mm are 

malignant, whereas only 1% of nodules between 2 and 5 mm 

are malignant [6]. 48.6% of subjects had nodules in the size 

of 1 to 6 cm. Generally, small nodules tend to be benign, 

while larger ones are more likely malignant. The probability 

of malignancy is less than 1% in nodules <4 mm, and around 

0.9%, 18% and 50% in those of 4-7 mm, 8-20 mm and 20-30 

mm, respectively. Therefore, the SPN diameter can be used 

as an independent risk factor for differentiating malignant 

and benign lesions. Approximately 80% of nodules greater 

than 20 mm are malignant, whereas only 1% of nodules 

between 2 and 5 mm are malignant [6]. The 2013 ACCP 

guidelines for the evaluation of the solitary pulmonary nodule 

recommend basing the assessment on nodule size and the 

probability of malignancy [5]. 54.3% of nodules in this study 

had smooth margins while in 35.7%, the nodules were 

speculated. No calcification was found in 78.6% of subjects. 

The benign and stripped/eccentric pattern of calcification was 

observed in 18.6% and 2.9% of the cases respectively. The 

risk of malignancy is also higher in spiculated lesions, in 

lesions with asymmetric calcification, and lesions located in 

an upper lobe.6 In contrast, nodules with smooth borders and 

a central or concentric pattern of calcification are more likely 

to be benign. Calcification in an SPN on imaging indicates a 

high probability that the lesion is benign [17]. Six different 

patterns of calcification have been described in the literature. 

They are “(1) central dense nidus, (2) diffuse solid, (3) 

laminated, (4) popcorn, (5) punctuate, and (6) dendriform” 

[17]. Calcifications of diffuse, central, laminated, or popcorn 

type are usually benign and are commonly seen in 

granulomas and pulmonary hamartomas while other patterns 

should not be considered as benign. 20% of nodules turned 

out to be malignant in our study. Siegelman SS et al., [18] in 

their study observed that benign nodules made up 44% of all 

SPN. All malignant SPNs were assessed as indeterminate, 

and adenocarcinoma (42%) was the most common primary 

malignancy. In the study done by Colice et al., [19], benign 

and malignant SPNs accounted for 97% and 3%, 

respectively, in 504 patients with calcified nodules, and 29% 

and 71% in 1,109 patients without calcification, respectively. 

Zwirewich et al., [20] in their study, observed that malignant 

nodules as a group were larger than benign lesions (P = .02) 

and more commonly demonstrated a spiculated contour (P 

less than .05), lobulation (P less than .001), and 

inhomogeneous attenuation (P less than .05). In more than 

half of the total cases in our study (57.1%), the upper lobes 

were involved. The right-side involvement was more (60%). 

In 41.4% of subjects, the location of SPN was central while 

in 58.6%, it was peripheral. The majority (87.1%) of the 

nodules were non-cavitatory in this study. In the remaining, 

the thickness of the cavity was <4mm among 5.7%, 4.3% of 

participants had 4 to 15 mm. The nodules with thin walled 

cavities are more likely to be benign while a thick-walled 

cavity (>15 mm) is typical of a squamous cell carcinoma but 

could also be seen in TB cases or aspergillomas. Lung 

cavities are not as often seen in small lung cancer as 

tuberculoma. A cavity in lung cancer is mostly eccentric with 

uneven wall thickness. On contrast enhancement assessment, 

25 (35.7%) participants had <15 HU and 45 (64.3%) 

participants had >20HU. Swensen et al., [21] found that 

nodule enhancement <15 HU is strongly predictive of 

benignity. With 15 HU as the threshold, the sensitivity for 

detecting malignancy was 98%, for detecting specificity was 

58%, and for detecting accuracy was 77%. Among the 

symptomatic cases, the interval between the onset of 

symptoms and seeking consultation was 15 days in 30% 

subjects and 15 to 30 days in 15.7%. This pattern suggests 

that there is a high probability that SPN may be present 

subclinically in more than one third of cases and when 

symptoms occur, majority patients are likely to seek care 

within the first month. 11.42% of nodules turned out to be 

primary lung malignancy in our study while 1.42% were 

metastasis and 7.1% were small cell carcinoma. In primary 

lung malignancy, 5.71% were squamous cell carcinoma, 

2.85% were adenocarcinoma, and 1.42% were small cell 

carcinoma. In SPN the most common final diagnosis was 

tuberculosis (14.3%) followed by Pneumonia/abscess (8.6%) 

and Squamous cell carcinoma and Pseudotumor (5.71% 

each). When a SPN is ≤2 cm in diameter, especially located 

in the outer 1/3 field of the lungs, its diagnostic accuracy is 

merely 14%.22. The development of endobronchial 

ultrasound, ultrathin bronchoscopy and electromagnetic 

navigation has improved the sensitivity of TBLB. Siegelman 

et al., [18] in their study observed that a total of 176 (63% of 

benign SPNs) were correctly assessed as benign by CT, but 

in our study, CT scan with contrast was effective only at a 

level of 7.14%. Highest accuracy was seen with Fibreoptic 

bronchoscopy lavage /brushing/biopsy (85.71%) and 

transthoracic aspiration cytology/biopsy (83.87%).  

Generally, nodular opacities with greater than 3 cm 

diameter, also known as lung masses have a much higher 

probability of being malignant [23] while the smaller lesions 

(<2 cm diameter) tend to be benign.24 Some of those nodules 

with a diameter equal to or even less than 1 cm are malignant 

lesions detected in their earlier stages [15]. But the positive 

relationship of the lesion size to the likelihood of malignancy 

has been proved in studies [25]. Benign lesions are more 

likely to have smooth, well-marginated borders while on the 

other hand malignant nodules usually have ill-defined, 

irregular or lobulated contours [26]. But still, there is a 

significant overlapping between these findings. Nodules with 

spiculated borders (due to malignant cells extending within 

pulmonary interstitial tissue) sometimes termed as a “corona 

radiata” or “sunburst” are highly suspicious for malignancy, 

but the similar appearance can also represent benign 

infectious/inflammatory lesion [26].  

This study was only a simple descriptive study with a 

small sample size to put forward the hypothesis about SPN 

and its risk factors and clinical presentation. Further 

exploratory and analytical studies are the need of the hour. 

 

Conclusions 
SPN can be of varied etiologies ranging from infections, 

connective tissue disorders, benign and malignant neoplastic 

conditions. There is no one single correct approach for the 

diagnosis, and hence the workup can be extensive. The 
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current role of diagnostic imaging is to differentiate 

malignant lesions from more benign causes. However, 

despite some features that can help with this differentiation, 

still a large number of nodules have to be described as 

“indeterminate” and advanced and often more invasive 

techniques might be needed for further work-up. 

 

Acknowledgements 

We acknowledge the technical support in data entry, analysis 

and manuscript editing by “Evidence Research Associates”. 

 

Conflict of Interest: None declared. 

 

Ethical Approval: Not necessary. 

 

References 
1. Tan BB, Flaherty KR, Kazerooni EA, Iannettoni MD. The 

solitary pulmonary nodule. Chest 2003;123(1 Suppl):89s-96s. 

2. Ost D, Fein AM, Feinsilver SH. The Solitary Pulmonary 

Nodule. N Engl J Med 2003,348(25):2535-42. 

3. Dargan EL. The enigma of the solitary pulmonary nodule. J 

Natl Med Assoc 1973;65(2):101-passim. 

4. Austin JH, Muller NL, Friedman PJ, Hansell DM, Naidich DP, 

Remy-Jardin M, et al. Glossary of terms for CT of the lungs: 

recommendations of the Nomenclature Committee of the 

Fleischner Society. Radiol 1996;200(2):327-31. 

5. Gould MK, Donington J, Lynch WR, Mazzone PJ, Midthun 

DE, Naidich DP, et al. Evaluation of individuals with 

pulmonary nodules: when is it lung cancer? Diagnosis and 

management of lung cancer, 3rd ed: American College of 

Chest Physicians evidence-based clinical practice guidelines. 

Chest 2013;143(5 Suppl):e93S-e120S. 

6. McWilliams A, Tammemagi MC, Mayo JR, Roberts H, Liu G, 

Soghrati K, et al. Probability of cancer in pulmonary nodules 

detected on first screening CT. N Engl J Med 

2013,369(10):910-9. 

7. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal 

A. Global cancer statistics, 2012. CA Cancer J Clin. 

2015;65(2):87-108. 

8. Murrmann GB, van Vollenhoven FHM, Moodley L. Approach 

to a solid solitary pulmonary nodule in two different settings-

"Common is common, rare is rare". J Thorac Dis 

2014;6(3):237-48. 

9. Polanski J, Jankowska-Polanska B, Rosinczuk J, Chabowski 

M, Szymanska-Chabowska A. Quality of life of patients with 

lung cancer. Onco Targets Ther 2016;9:1023-8. 

10. Kikano GE, Fabien A, Schilz R. Evaluation of the Solitary 

Pulmonary Nodule. Am Fam Physician 2015;92(12):1084-91. 

11. Blandin Knight S, Crosbie PA, Balata H, Chudziak J, Hussell 

T, Dive C. Progress and prospects of early detection in lung 

cancer. Open Biol 2017;7(9):170070. 

12. Huber RM. Manual Tumoren der Lunge und des Mediastinum. 

Muenchen: W. Zuckerschwerdt Verlag, 2011. 

13. Patel VK, Naik SK, Naidich DP, Travis WD, Weingarten JA, 

Lazzaro R, et al. A practical algorithmic approach to the 

diagnosis and management of solitary pulmonary nodules: part 

1: radiologic characteristics and imaging modalities. Chest 

2013;143(3):825-39. 

14. Wahidi MM, Govert JA, Goudar RK, Gould MK, McCrory 

DC. Evidence for the treatment of patients with pulmonary 

nodules: when is it lung cancer?: ACCP evidence-based 

clinical practice guidelines (2nd edition). Chest 2007;132(3 

Suppl):94s-107s. 

15. Henschke CI, Yankelevitz DF, Naidich DP, McCauley DI, 

McGuinness G, Libby DM, et al. CT screening for lung cancer: 

suspiciousness of nodules according to size on baseline scans. 

Radiol 2004;231(1):164-8. 

16. Goo JM, Park CM, Lee HJ. Ground-glass nodules on chest CT 

as imaging biomarkers in the management of lung 

adenocarcinoma. AJR Am J Roentgenol 2011;196(3):533-43. 

17. Khan AN, Al-Jahdali HH, Irion KL, Arabi M, Koteyar SS. 

Solitary pulmonary nodule: A diagnostic algorithm in the light 

of current imaging technique. Avicenna J Med 2011;1(2):39-

51. 

18. Siegelman SS, Khouri NF, Leo FP, Fishman EK, Braverman 

RM, Zerhouni EA. Solitary pulmonary nodules: CT 

assessment. Radiol 1986;160(2):307-12. 

19. Colice GL. Chest CT for known or suspected lung cancer. 

Chest 1994;106(5):1538-50. 

20. Zwirewich CV, Vedal S, Miller RR, Muller NL. Solitary 

pulmonary nodule: high-resolution CT and radiologic-

pathologic correlation. Radiol 1991;179(2):469-76. 

21. Swensen SJ, Silverstein MD, Ilstrup DM, Schleck CD, Edell 

ES. The probability of malignancy in solitary pulmonary 

nodules. Application to small radiologically indeterminate 

nodules. Arch Intern Med 1997;157(8):849-55. 

22. Baaklini WA, Reinoso MA, Gorin AB, Sharafkaneh A, 

Manian P. Diagnostic yield of fiberoptic bronchoscopy in 

evaluating solitary pulmonary nodules. Chest 

2000;117(4):1049-54. 

23. Zerhouni EA, Stitik FP, Siegelman SS, Naidich DP, Sagel SS, 

Proto AV, et al. CT of the pulmonary nodule: a cooperative 

study. Radiol 1986;160(2):319-27. 

24. Brandman S, Ko JP. Pulmonary nodule detection, 

characterization, and management with multidetector 

computed tomography. J Thorac Imaging 2011;26(2):90-105. 

25. Henschke CI, McCauley DI, Yankelevitz DF, Naidich DP, 

McGuinness G, Miettinen OS, et al. Early Lung Cancer Action 

Project: overall design and findings from baseline screening. 

Lancet 1999;354(9173):99-105. 

26. Truong MT, Sabloff BS, Ko JP. Multidetector CT of solitary 

pulmonary nodules. Radiol Clin North Am 2010;48(1):141-55. 

 

How to cite this article: Venu M, Shaik JH, Satish ABU, 

Krishna MVS. Clinico-pathological profile of solitary 

pulmonary nodule presenting to a tertiary care hospital-a cross 

sectional study. Indian J Immunol Respir Med 2019;4(2):98-

103. 

 

 

 


