
Vol 12| Issue 1| 2022 | 25-29. 

25 | P a g e  
 

e-ISSN 2248 – 9142 
                                                                                                                                                                     print-ISSN 2248 – 9134 

 

International Journal of 

Current Pharmaceutical & Clinical 

Research 
 

www.ijcpcr.com 
 

 

BASED ON FLEISCHNER SOCIETY 2017; DIAGNOSIS OF 

ATTENDANT PULMONARY NODULES NOTICED ON CT SCAN 

IMAGES 

 
1Gopalakrishnan, 2Divya Naidu, 3Abubacker Sulaiman. 

 
1Assistant Professor of Radiodiagnosis, 2Assistant Professor of Radiodiagnosis, 3Professor of Radiodiagnosis, Bhaarath Medical 

college and Hospital, Affiliated to Bharath Institute of Higher Education & Research, Chennai, India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION

Pulmonary nodules are heterogeneous and it is 

nonspecific, representing a spectrum of benign and 

malignant etiologies. It is presently based totally on 

Fleischner Society 2017 recommendations of radiology in 

hazard stratification of detected nodules and the notion of 

appropriate imaging surveillance interval. Risk 

stratification is primarily based on positive radiological 

features which include nodule length, marginal spiculation, 

nodule place, growth charge, and presence of concurrent 

emphysema and pulmonary fibrosis. And also consist of 

affected person threat elements which include age, own 
family records, smoking history, and publicity to asbestos, 

uranium, and radon.1-2 

These nodules are small, focal, rounded 

radiographic opacities that may be solitary/ more than one. 

A solitary pulmonary nodule is an unmarried, well-

circumscribed, radiographic opacity that measures up to 

three cm in diameter and is surrounded completely by 

means of an aerated lung. 3 there may be no associated 

atelectasis, hilar enlargement, and pleural effusion. Which 

are normally asymptomatic nodules. Focal pulmonary 

lesions which are 3 cm in diameter are known as lung 

masses and are reputed to represent bronchogenic 

carcinoma until proven otherwise. The supervision of folks 
who present with lung hundreds and symptomatic 

nodules.4 
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ABSTRACT 

Lung cancer is connected with high mortality. It can identify more pulmonary nodules on computed tomography (CT) 

chest scans. High adherence to appropriate follow-up of positive results, including imaging or interventional approaches. 

Which is an important aspect of pulmonary nodule diagnosis. In present study is diagnosis of attendant pulmonary nodules 

noticed on CT scan images. This is a retrospective analysis at Bhaarath Medical college and Hospital, Chennai. We first 

identified CT chest scans between January 1 to Feb 28, 2022, that demonstrated one or more pulmonary nodules equal to or 
greater than 6mmin diameter. We observed that surgical resection or biopsy, or bronchoscopy for trans bronchial biopsy 

and cytology and radiological follow-up of the pulmonary nodule. The size of the pulmonary nodules was significantly 

larger 17.82mm vs. 11.94 mm, P 0.01 in the follow-up group. We were analyzed, and 126 (8.6%) met inclusion criteria. 

Out of the 82 patients who received follow-up, 43.9% (N 36) were referred for interventional biopsy including surgical and 

trans bronchial biopsies. In addition, 7.3% (N =6) and 43.9% (N= 36) were referred for surgical resection and repeat CT 

chest scan, respectively (Figure 1). In our study, 34.9% (N =44) of the patients with pulmonary nodules were non adherent 

to any form of follow-up. Our study demonstrated a high adherence rate to follow up imaging investigation for pulmonary 

nodules greater than 6mm identified on CT chest scans at our healthcare facility. These findings reflect the current reality 

of present pulmonary nodule diagnosis and also strongly. There is needs for enhancements in the current perform of 

pulmonary nodule diagnosis at healthcare center. 
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Pulmonary nodules are regularly detected on chest 

computed tomography (CT) scans. An included fitness 

gadget file found that the incidence of pulmonary nodules 

increased periodically from 2012 to 2019, with high-

quality findings on approximately 25%–30% of all chest 
CT scans suggesting that nodules had been recognized an 

awful lot greater often than formerly stated.5  

Many studies have verified the frequency of lung 

nodules to be between 25% and fifty one% in healthy 

person volunteers and lung most cancers screening 

populations with almost one‑fourth of these people having 

1–6 nodules on a low–dose chest CT. Increased use of 

chest CT scans and extra consciousness among popular 

radiologists have brought about this upward push in nodule 

identity. Many of these nodules are of benign etiology, 

whilst others grow to be number one lung cancer or 

metastases from an extrapulmonary primary neoplasm. The 

incidence of pulmonary metastasis in people with 
extrapulmonary malignancies is ready 54%.6 

The management of lung nodules detected by the 

manner has been sincerely described within the literature.7 

the guidelines for the control of strong nodules by way of 

the Fleischner Society have been published in 2013, and 

separate pointers were issued for sub‑solid nodules. The 

British Thoracic Society tips posted in August 2015 for the 

control of pulmonary nodules seen on a CT test emphasize 

size evaluation primarily based on the quantity of the 

nodule rather than its diameter and supersede the 

Fleischner Society hints in the UK. 

All CT scans of the thorax have to be 

reconstructed and archived with contiguous skinny sections 

≤1.5 mm, commonly 1.0 mm to permit the radiologist to 
exactly signify and degree small pulmonary nodules. 

Nodules less than 1 cm in diameter is taken into 

consideration small8and the morphology of such nodules is 

tough to characterize. Our look aimed to diagnose 

attendant pulmonary nodules noticed on CT scan snapshots 

based totally on Fleischner society 2022 

 

MATERIAL AND METHODS  

This study is a retrospective analysis of CT chest 

scans completed at Bhaarath Medical College and 

Hospital, Chennai. between January 1 and Feb 28, 2022. 
Institutional ethics committee approval was obtained. A 

waiver of the requirement to obtain informed consent was 

obtained from the ethics committee. Given the 

retrospective nature of the study, it was not registered in a 

publicly accessible clinical trials registry. No funding was 

utilized for the study. 

The CT chest images were available in the Intele 

Viewer PACS system, using the search filter criteria 

“chest” and specified “CT” imaging modality. *is search 

yielded various CT chest imaging protocols, including high 

resolution CT, pulmonary embolism, lung nodule, and 
thoracic aorta scans with and without the use of 

intravenous contrast. All CT chest studies were obtained 

with helical technique by using GE Discovery HD 750, GE 

Lightspeed VCTXT, and GE Revolution (GE Healthcare, 

Milwaukee, WI, USA) CT scanner. CT images were 

obtained with the following parameters: tube voltage, 100 
kVp (for BMI < 30) and 120 kVp (for BMI > 30); tube 

rotation, 0.5–1.0 sec; tube current, 20 mA; reconstruction 

thickness, 1.25–2.5 mm. 

Our inclusion criterion was one or more nodules 

within the lung parenchyma or pleura with the largest 

dimension equal to or greater than 6mm in a CT chest 

study without previous radiological evidence of pulmonary 

nodules, lung cancer, or metastasis. If there were multiple 

nodules identified, then the largest dimension taken from 

the largest nodule was recorded. *e size threshold of 6mm 

was chosen to reflect the Fleischner Society 2017 

guidelines which recommended imaging follow-up in all 
solid and ground-glass pulmonary nodules without benign 

features above this size limit. We included nodules of all 

shape (round or nonround), location (subpleural, 

perifissural, and parenchymal), margin (smooth, lobulated, 

and spiculated), and density except benign calcification 

(solid, part solid, or ground-glass opacity). Patients over 

the age of 18 were included. 

After identifying patients with one or more 

pulmonary nodules that meet our study criteria, we 

searched for evidence of follow-up at a later time which is 

defined as repeat CT chest imaging indicated for 
pulmonary nodule follow-up, surgical resection or biopsy 

of the lung nodule or suspected lung metastatic disease, or 

bronchoscopy for cytology or transbronchial tissue biopsy. 

The search for follow-up was completed using the Care- 

Connect the Health Viewer system which is a provincial 

patient database for imaging, laboratory, or pathology 

results in British Columbia, Canada.  

We searched for CT chest imaging, pathology, or 

cytology reports that were completed after the initial 

positive finding. The date on which the pathology or 

cytology sample was collected was recorded as the date of 

interventional follow-up. The occurrence of surgical 
resection such as lobectomy was noted from the pathology 

records. The outcomes of the study were the rate of 

pulmonary nodule follow-up and the time to completion of 

radiological or interventional follow-up. 

The chi-squared test was used to analyse the 

difference in patient age and sex. Fisher’s exact test was 

used to examine the differences in the city of residence and 

primary language between the two groups. A P value < 

0.05 was considered to indicate statistical significance. 

Data were analyzed using SAS Software. 

 

RESULTS 

Baseline patient characteristics are described in 

Table 1.there was no significant difference in mean age or 

distribution in sex between the patients adherent vs. non 

adherent to follow-up. The majority of the patient 
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population from both groups resided in the city of Chennai. 

Most of the patients in our study population communicated 

in Tamil as their primary language. 

The size of the pulmonary nodules was 

significantly larger (17.82mm vs. 11.94 mm, P 0.01) in the 
follow-up group. A total of 500 CT chest reports 

completed between January 1 to feb 28, 2022, were 

analyzed, and 126 (8.6%) met inclusion criteria. Out of the 

82 patients who received follow-up, 43.9% (N 36) were 

referred for interventional biopsy including surgical and 

transbronchial biopsies. In addition, 7.3% (N =6) and 

43.9% (N= 36) were referred for surgical resection and 

repeat CT chest scan, respectively (Figure 1). In our study, 

34.9% (N =44) of the patients with pulmonary nodules 

were nonadherent to any form of follow-up.  

In the interventional follow-up group, the majority 

(85%, N=17) underwent surgical biopsy and the rest had 
bronchoscopy. Analysis of the pathology results revealed 

that 75% (N=5) was diagnosed with a primary lung 

malignancy in the bronchoscopy subgroup. Among the 

patients who underwent surgical biopsy or resection, 63% 

(N=32) was diagnosed with a primary lung malignancy in 

the surgical subgroup. 

In patients who did not undergo surgery or 

bronchoscopy, the CT chest report was analyzed for an 

explicit comment regarding imaging follow-up 

recommendation within a time interval by the interpreting 

radiologist. We found that an explicit recommendation was 
provided in only 60% (N=53) of the cases. In this group, 

only 33 of 53 (62%) had a repeat CT chest scan (Figure 2). 

When the radiologist did not make a specific 

recommendation (39%), the follow-up rate was 44%, P = 

0.18, 95% CI (31%, 62%) (Figure 2) 

In terms of the duration of time to receiving 

interventional or surgical follow-up, the majority (74%) 

underwent the procedure within 3 months, whereas 16% 

and 9.3% underwent the procedure between 3 and 6 

months and after 6 months, respectively Table:1.  

Overall, the mean time to completion of lung 

resection or surgical and interventional follow-up was 
found to be 180 days, 95% CI (69, 270 days). In the 

radiological follow-up group, the mean time to completion 

of repeat CT scan is 229 days, 95% CI (157, 310 days). 

Despite the radiologist’s explicit recommendation for 

follow-up within a certain interval, only 12 of 36 (33%) 

underwent repeat imaging within the recommended time 

frame Table 2. 

 

Figure 1: Study profile and rate of pulmonary nodule follow-up. Interventional follow-up refers to surgical and transbronchial 

biopsy or cytology from bronchoscopy. Radiological follow-up refers to a repeat CT chest imaging indicated for nodule 

assessment after an interval time. Several patients underwent surgical resection of the pulmonary nodule(s). 
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Figure 2: Analysis of follow-up in CTchest reports with vs. without an explicit imaging follow-up time interval 

recommendation by the interpreting radiologist. The rates of imaging follow-up were compared between the two groups, and 

this difference was not significant (P 0.15). 

 

 
Table1: Time to receiving interventional, surgical, and radiological follow-up. In the combined surgical and 

interventional group, 

Duration No of patients Percentage 

<3months 32 74% 

3-6 months 7 16% 

>6months 4 9.3% 

 

Table2: CT chest within the interpreting radiologist’s recommended time interval 

Duration No of patients Percentage 

Within recommended time 12 33% 

Without recommended time 24 67% 

 

DISCUSSION  

It is one of the first to analyze the recent practice 

in the administration of pulmonary nodules mentioned in 

CT chest studies at a Chennai tertiary healthcare center in 

our examination. In, the rate of effective result, precise as a 

pulmonary nodule above the scale threshold of four mm, 
turned into 24.2 percent within the NLST screening 

changed into performed in an excessive-hazard population 

in comparison to our study little higher 25% because of the 

distinction in size threshold and patient population.9 and a 

few research showed that predictable the predominance of 

lung nodules in North America to be round 23%.10 many 

routes that cause the reputation of pulmonary nodules such 

as lung cancer screening, scientific presentation of 

respiration signs and symptoms, and incidental findings in 

studies achieved for other functions.  

Our observation discovered that basic 

demographic elements have been similar in each 
companies adherent vs. Non-adherent follow-up however; 

pulmonary nodule size become drastically large inside the 

former group. Based on Fleischner Society 2017 hints, all 

nodules without benign capabilities and greater than 6mm 

require observe-up imaging in each low-hazard and high-

threat population.  

This result appears perceptive as large nodules are 

extra related to malignancy and much more likely to a 
similar investigation. In present take a look at we find a 

great difference in follow-up between the agencies with 

and without the radiologist’s recommendations.Based on 

this end result changing into a clean recommendation 

within the imaging file, which might be communicated to 

the primary care physician, is one of the most essential 

steps within pulmonary nodule control. More importantly, 

this indicates that there are different system elements 

contributing to the overall ordinary adherence charge that's 

correlated with D. P. Blagev, J et al have a look at.11 

Fascinatingly, having the radiologist’s notion written in the 

idea summary as opposed to in the frame of the report 
seems to be helpful in increasing observe-up fees. The 
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exceptional part of our patients had interventional and 

surgical diagnostics within three months.  

However, it's miles uncertain whether or not 

present process biopsy in less than 3 months as compared 

to more than 6 months has a tremendous effect on lung 
cancer's final results and mortality. For occurrence, a few 

CT chest scans have been completed to rule out pulmonary 

embolism in the context of a symptomatic patient. The 

incidental locating of a nodule can be effortlessly ignored. 

These symptomatic sufferers could additionally be 

excluded from a screening test. 

Therefore, this boundary the generalizability of 

our facts to lung most cancers screening. Our take a look at 

confirmed a high adherence rate to comply with up 

imaging investigation for pulmonary nodules extra than 

6mm recognized on CT chest scans at our healthcare 

facility. These findings replicate the current truth of gift 

pulmonary nodule prognosis and additionally strongly 

propose a requirement for development. An ordered 
referral gadget may be beneficial in nicely triaging and 

monitoring pulmonary nodules which can doubtlessly 

change into advanced lung cancer 

 

CONCLUSION  

 There is a want for improvements within the 

modern-day perform of pulmonary nodule analysis at 

healthcare center. 
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