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implications, and challenges in surgical and diagnostic practices. The 

research was conducted at KIMS Medical College, where 50 cadaveric 

lung specimens were dissected, and 100 MRI scans of living patients were 

analyzed. The cadaveric specimens were selected based on availability and 

absence of major pathological lung diseases, while MRI patients were 

chosen from hospital records, excluding those with prior lung surgery or 

significant lung pathology. Variations such as incomplete fissures, 

accessory fissures, and absent fissures were identified. These anomalies 

affected surgical outcomes, increasing air leak risks, and led to 

radiological misinterpretations, where accessory fissures were confused 

with pneumothorax or fibrosis. The study highlights the importance of 

preoperative imaging and awareness of anatomical variations to 

improve surgical precision and avoid diagnostic errors. 
. 

 

Introduction: 

The human lungs are essential organs for respiration, facilitating the exchange of oxygen and 

carbon dioxide between the body and the external environment. Structurally, the lungs are 

divided into lobes, separated by fissures, which play a critical role in respiratory mechanics 

and surgical interventions [1]. The right lung is composed of three lobes—superior, middle, 

and inferior—divided by the oblique and horizontal fissures, while the left lung has two lobes— 

superior and inferior—separated by the oblique fissure [2]. These anatomical divisions 

contribute to the functional efficiency of the lungs, ensuring optimal ventilation and gas 

exchange. However, numerous morphological variations exist in the fissures and lobes of the 
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lungs, which can have significant clinical implications, particularly in pulmonary surgery, 

radiology, and disease diagnosis [3]. 

The presence or absent fissures affects the patterns of lung collapse, spread of infections, and 

response to pathological conditions such as pneumonia, tuberculosis, and lung cancer. 

Incomplete fissures, where the separation between lobes is partial, may lead to complications 

during surgical procedures such as lobectomy or segmentectomy [4]. Additionally, accessory 

fissures—additional separations that are not commonly found in the general population—can 

mimic pathological conditions on imaging studies, leading to misdiagnosis [5]. Therefore, a 

thorough understanding of the morphological variations of lung fissures and lobes is crucial 

for clinicians, radiologists, and surgeons. 

The study of lung morphology is also significant from an embryological perspective. During 

fetal development, lung lobulation and fissure formation occur through a series of complex 

morphogenetic processes [6]. Any disruption in these developmental stages can result in 

variations in the number and arrangement of lobes and fissures. Some of these variations are 

asymptomatic and only discovered incidentally during imaging or cadaveric dissection, while 

others may have clinical consequences [7]. Anomalies such as azygos lobe formation or the 

presence of additional fissures can influence pulmonary function and surgical outcomes. 

Understanding these variations is particularly important in thoracic surgery, where the 

identification of fissural completeness or incompleteness aids in reducing complications such 

as prolonged air leaks and post-surgical infections [8]. 

In radiological practice, fissural variations pose diagnostic challenges. For instance, incomplete 

fissures may cause an uneven expansion of lung lobes, altering the appearance of chest 

radiographs and computed tomography (CT) scans [9]. Misinterpretation of these anomalies as 

pathological conditions like pneumothorax or pleural effusion can lead to unnecessary 

interventions. Therefore, radiologists must be familiar with the range of normal and variant 

lung morphology to ensure accurate diagnosis and avoid unnecessary procedures. 

Despite the clinical significance of lung fissures and lobes, there remains a gap in 

comprehensive morphological studies across different populations [10]. Variability in lung 

anatomy may be influenced by genetic, environmental, and evolutionary factors, necessitating 

further research into population-specific anatomical characteristics. Such studies can aid in 

refining diagnostic techniques, improving surgical precision, and optimizing patient outcomes 

in respiratory medicine [11]. 

The lungs are divided into lobes by fissures, which play a crucial role in ventilation, disease 

localization, and surgery. The right lung has three lobes (superior, middle, inferior) separated 

by the horizontal and oblique fissures, while the left lung has two lobes (superior, inferior) 

separated by an oblique fissure. 

However, morphological variations in these fissures are common, affecting surgical and 

radiological assessments. Incomplete or absent fissures impact lobectomy procedures, causing 

air leaks and prolonged recovery, while accessory fissures often lead to misdiagnosis of lung 

diseases. 

This study, conducted at KIMS Medical College, aims to analyze the prevalence of fissural 

variations and their clinical implications through cadaveric dissection (n=50) and MRI-based 

imaging (n=100). The findings will help improve surgical planning and radiological 

accuracy.This study aims to analyze the morphological variations of lung fissures and lobes 

and explore their clinical implications. By integrating anatomical, radiological, and surgical 

perspectives, this research will provide valuable insights into the role of fissural and lobar 

variations in respiratory health and medical practice. Understanding these variations is essential 

for advancing knowledge in pulmonary anatomy and ensuring better clinical decision-making 

in thoracic interventions. 
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2. Anatomical Overview of Lung Lobes and Fissures: 

 Normal Lobes and Fissures of Lungs: 

The human lungs are divided into lobes by anatomical fissures, which play a crucial role in 

respiratory function (Figure 1). The right lung is larger and consists of three lobes: 

 Superior lobe, 

 Middle lobe, and 

 Inferior lobe. 

These lobes are separated by two fissures: 

 Oblique fissure: Extends from the posterior surface downwards and forwards, 

separating the superior and middle lobes from the inferior lobe. 

 Horizontal fissure: Runs transversely from the oblique fissure at the midaxillary line 

to the anterior border, separating the superior and middle lobes. 

The left lung, being smaller due to the presence of the heart, consists of two lobes: 

 Superior lobe and 

 Inferior lobe, 

Which are separated by the oblique fissure. Unlike the right lung, the left lung lacks a 

horizontal fissure and a middle lobe. Instead, it has a cardiac notch and a lingula, which are 

structural adaptations to accommodate the heart. 

 

Figure 1: Basic Representation of Lung Lobes 

 

 Developmental Basis of Lung Morphology: 

The morphological development of the lungs, including their fissures and lobes, occurs during 

the embryonic and pseudoglandular stages of lung development. Around the fourth week 

of gestation, lung buds emerge from the foregut and subsequently divide into primary, 

secondary, and tertiary bronchial buds (Figure 2). These buds eventually differentiate into lung 

lobes. 

The formation of fissures is influenced by the pattern of bronchopulmonary segmentation. 

Initially, all lobes are interconnected, but programmed apoptosis and mesenchymal remodeling 

lead to fissure development, separating the lobes. However, incomplete apoptosis or 

disruptions in development can result in incomplete or absent fissures, leading to anatomical 

variations. 
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Figure 2: Diagram of Lung Anatomy with Fissures 

 

 Classification of Fissural Variations: 

Morphological variations in lung fissures are classified into: 

1. Complete vs. Incomplete Fissures: 

o Complete fissure: A fully developed separation between lobes with an intact 
visceral pleura, facilitating independent movement of lobes. 

o Incomplete fissure: A partial separation where lobes remain connected by 

residual lung parenchyma, which can affect disease spread and surgical 
interventions. 

2. Accessory Fissures and Their Prevalence: 

o Accessory fissures are additional separations that may divide lung lobes into 
atypical segments. 

o Common examples include the azygos fissure, superior accessory fissure, and 

inferior accessory fissure. 
o These fissures may be misinterpreted as lung pathologies on radiological 

imaging. 

Understanding these anatomical variations is crucial for clinical applications in pulmonary 

medicine, radiology, and thoracic surgery. 

 

3. Morphological Variations in Lung Fissures and Lobes: 

The fissures and lobes of the lungs exhibit considerable morphological variations, which can 

have clinical implications in radiology, surgery, and pulmonary medicine. These variations 

primarily include incomplete or absent fissures, the presence of accessory fissures, and 

anomalies in the number of lobes. 

 Incomplete and Absent Fissures: 

Incomplete or absent fissures occur when the normal separation between lung lobes fails to 

develop fully. Incomplete fissures are characterized by lung parenchyma connecting adjacent 

lobes, while absent fissures result in a complete fusion of lobes. 

 Clinical Prevalence and Associated Complications: 

o Incomplete fissures are relatively common, with a high prevalence in the right 
lung, particularly in the horizontal fissure. 

o These variations can affect the spread of pulmonary infections, as diseases 

like pneumonia and tuberculosis may extend beyond the expected lobar 
boundaries. 
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o They also pose challenges in lobectomy and segmentectomy surgeries, 
increasing the risk of air leaks due to improper separation of lung tissue. 

o In cases of pleural effusion, an incomplete fissure may lead to unusual fluid 
accumulation patterns, making diagnosis difficult. 

 Accessory Fissures: 

Accessory fissures are additional lung separations that are not typically present in standard 

anatomical descriptions. These fissures may divide the lung into extra lobules or create atypical 

segmentations. 

 Types of Accessory Fissures: 
o Azygos fissure: A rare fissure found in the right lung, created by the azygos 

vein, forming an azygos lobe. 

o Superior accessory fissure: Separates the apical segment of the lower lobe 
from the rest of the lung. 

o Inferior accessory fissure: Divides the basal segments of the lower lobes. 

 Clinical Significance in Imaging Misinterpretations: 

o Accessory fissures can be mistaken for lung pathologies such as 
pneumothorax, lung collapse, or fibrosis on chest X-rays and CT scans. 

o Accurate identification of these fissures is essential to prevent unnecessary 
investigations or misdiagnoses in radiology. 

 Lobular Anomalies: 

Variations in the number of lung lobes arise due to developmental anomalies during 

embryogenesis. These anomalies may involve supernumerary lobes (extra lobes) or fewer 

lobes than usual due to incomplete separation. 

 Congenital Malformations and Their Implications: 

o Supernumerary lobes may arise due to additional fissures and can be an 
incidental finding without significant clinical consequences. 

o Hypoplastic or fused lobes may be associated with congenital lung disorders 
and can influence pulmonary function. 

o These anomalies can complicate thoracic surgeries and diagnostic imaging, 
requiring careful evaluation. 

Understanding these morphological variations is essential for accurate diagnosis, surgical 

planning, and effective treatment of pulmonary conditions. 

 

4. Clinical Implications of Lung Fissure and Lobe Variations: 

Morphological variations in lung fissures and lobes have significant clinical implications in 

thoracic surgery, radiological diagnosis, and pulmonary disease management. The presence of 

incomplete fissures, accessory fissures, or lobular anomalies can affect surgical outcomes, 

complicate imaging interpretation, and alter disease progression patterns. Understanding these 

variations is crucial for accurate diagnosis and effective treatment planning. 

 Surgical Considerations: 

Lung fissures play a critical role in defining anatomical boundaries during thoracic surgeries 

such as lobectomy (removal of a lung lobe) and segmentectomy (removal of a specific lung 

segment). Variations in fissural completeness impact surgical precision and post-operative 

outcomes. 

 Importance in Lobectomy and Segmentectomy: 

o A well-defined fissure allows for precise separation of lung lobes, making 
surgical procedures more efficient. 

o In cases of incomplete or absent fissures, surgical dissection becomes 
challenging, increasing operative time and the complexity of tissue separation. 
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 Risk of Air Leaks Due to Incomplete Fissures: 

o Incomplete fissures fail to completely separate lobes, leading to the 
persistence of lung parenchyma between them (Figure 3). 

o This can result in prolonged air leaks after lung surgery, a common 

complication that can delay recovery and increase the risk of post-operative 
infections. 

o Surgeons must use specialized techniques, such as stapling or pleural sealing, 
to minimize air leaks and enhance healing. 

Figure 3: Lung Segment Representation 

 

 Radiological Interpretation Challenges: 

Variations in lung fissures and lobes can pose diagnostic challenges in chest X-rays, CT scans, 

and MRI imaging. Misinterpretation of these variations may lead to unnecessary medical 

interventions or missed diagnoses. 

 Misidentification of Accessory Fissures as Pathology: 

o Accessory fissures, such as the azygos fissure or superior accessory fissure, 

can resemble pathological findings like pneumothorax, pleural effusion, or 

lung consolidation. 

o In some cases, incomplete fissures may cause atypical lung collapse patterns, 
further complicating the radiological assessment. 

o Radiologists must be aware of these variations to differentiate normal 

anatomical structures from true pathological conditions and avoid 

misdiagnoses. 

 Pulmonary Diseases and Fissural Variations: 

Lung fissure morphology plays a crucial role in the spread and localization of pulmonary 

diseases such as infections, fluid accumulation, and lung collapse. 

 Impact on the Spread of Infections: 

o Incomplete fissures allow infections like tuberculosis and pneumonia to 
spread across adjacent lobes, altering disease progression. 

o The lack of complete lobar separation makes it difficult to localize infections 
on imaging, requiring broader treatment approaches. 

 Influence on Pleural Effusion Drainage and Lung Collapse Patterns: 
o The presence of incomplete fissures can lead to atypical fluid accumulation 

patterns in pleural effusion, complicating thoracentesis procedures. 

o Incomplete fissures may also result in irregular lung collapse patterns, 
making ventilation management more challenging in critical care settings. 
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Understanding fissural and lobar variations enhances surgical planning, improves diagnostic 

accuracy, and optimizes pulmonary disease management, ultimately leading to better patient 

outcomes. 

 

5. Methodology: 

A systematic approach was adopted to analyze the morphological variations in lung fissures 

and lobes. The study was conducted at KIMS Medical College, integrating both cadaveric 

dissection and MRI-based imaging analysis to ensure comprehensive and comparative results. 

The methodology aimed to determine the prevalence and significance of fissural variations, 

their impact on clinical outcomes, and their potential surgical and radiological implications 

 Study Design and Sample Collection: 

The study incorporated two primary methods for analyzing lung morphology: 

The study was divided into two primary components: 

Cadaveric Study 

 Conducted at KIMS Medical College using 50 formalin-fixed adult lung specimens 

obtained from the institution’s medical dissection unit. 

 Each lung specimen was carefully dissected and examined, documenting the 

presence, completeness, or absence of horizontal, oblique, and accessory fissures 

(Table 1). 

Inclusion Criteria: 

 Lungs free of major congenital anomalies, tumors, infections, or pathological 

changes that could alter fissural anatomy. 

 Specimens preserved in good anatomical condition for clear fissural identification. 

Exclusion Criteria: 

 Lungs with visible trauma, fibrosis, or any structural damage affecting fissural 

integrity. 

 Lungs exhibiting significant pleural adhesions or post-mortem degenerative changes 

that could obscure anatomical boundaries. 

The specimens were systematically recorded and classified, and the findings were compared 

with imaging-based assessments to evaluate the anatomical consistency of fissural variations. 

MRI-Based Study: 

 100 MRI scans of patients were obtained from hospital records to study fissural 

morphology in living subjects. 

 Each scan was carefully analyzed to detect the presence of complete, incomplete, or 

absent fissures, as well as any accessory fissures. 

Inclusion Criteria: 

 Patients with normal lung anatomy and no previous history of lung surgery, 

congenital anomalies, or pulmonary trauma. 

 High-quality MRI scans with clear visualization of lung fissures and lobes. 

Exclusion Criteria: 

 Patients with prior lobectomy, pneumonectomy, or significant fibrosis that could 

obscure lung fissure identification. 

 Cases with severe lung malformations or poor imaging quality affecting accurate 

fissural assessment (Table 2). 

The MRI-based assessment allowed for the non-invasive identification of fissural variations, 

providing a comparative dataset to evaluate anatomical consistency between cadaveric and 

living subjects. 
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Table 1: Data Collection for Cadaveric Dissection of Lung Variations: 

Lung 

Sample 
ID 

Right Lung 

Fissures 

Left Lung 

Fissures 

Lobular 

Anomalies 

Accessory 

Fissures 
Present 

Notes 

Sample 

1 

Incomplete 

Horizontal 
Fissure 

Complete 

Oblique 
Fissure 

No anomalies Azygos 

Fissure 
(Right) 

Found during 

routine 
dissection 

Sample 

2 

Complete 

Fissure 

Complete 

Oblique 

Fissure 

Supernumerary 

Lobe (Right) 

No accessory 

fissures 

Noted 

anomalies 

during 
inspection 

Sample 

3 

Absent 

Horizontal 

Fissure 

Incomplete 

Oblique 

Fissure 

No anomalies Superior 

Accessory 

Fissure 
(Left) 

Missing left 

lung segment 

Sample 

4 

Complete 

Fissure 

Complete 

Oblique 

Fissure 

Minor fissure on 

Left 

Inferior 

Accessory 

Fissure 
(Right) 

Rare 

accessory 

fissure noted 

Sample 

5 

Incomplete 

Oblique 
Fissure 

Absent 

Oblique 
Fissure 

No anomalies No accessory 

fissures 

Notable for 

incomplete 
separation 

Table 2: Data Collection for Imaging-Based Assessment of Lung Fissures: 

Patient 

ID 

CT Scan 

(Right 
Lung) 

CT Scan 

(Left Lung) 

Accessory 

Fissures 

Presence of 

Disease 

Imaging Notes 

Patient 

A 

Incomplete 
Horizontal 

Fissure 

Complete 
Oblique 

Fissure 

Azygos 
Fissure 

(Right) 

Pneumonia in 

Right Lung 

Slightly difficult to 

interpret 

Patient 

B 

Complete 

Fissure 

Complete 
Oblique 

Fissure 

No 
accessory 

fissures 

No 

abnormalities 

Clear imaging with 
no 

misinterpretation 

Patient 

C 

Absent 

Horizontal 

Fissure 

Incomplete 

Oblique 

Fissure 

Superior 

Accessory 

Fissure 

(Left) 

Tuberculosis Lesions near 

accessory fissure 

site 

Patient 

D 

Complete 

Fissure 

Complete 

Oblique 

Fissure 

Inferior 

Accessory 

Fissure 
(Right) 

Pleural 

Effusion 

Slight deviation in 

effusion pattern 

Patient 

E 

Incomplete 

Oblique 
Fissure 

Absent 

Oblique 
Fissure 

No 

accessory 
fissures 

Lung Collapse Difficult to assess 

due to incomplete 
fissures 
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 Data Analysis: 

A structured statistical analysis was performed to identify patterns and frequencies of 

fissural variations across the cadaveric and MRI-based datasets. 

Comparative Analysis of Cadaveric and MRI Data 

 The prevalence of fissural variations was compared between cadaveric and MRI 

studies to determine the consistency of anatomical variations across both 

populations. 

 The classification of fissures as complete, incomplete, or absent was standardized for 

accurate data interpretation. 

 Accessory fissures were recorded separately and analyzed based on their location, 

orientation, and prevalence. 

Statistical Testing and Significance Assessment 

 Chi-square tests were used to determine the significance of fissural variations 

between cadaveric and MRI subjects. 

 Frequency distribution tables and bar graphs were generated to visually represent 

the differences and similarities between the two study groups. 

 Descriptive statistics, including mean values, standard deviations, and percentages, 

were calculated to quantify the occurrence of fissural variations. 

By integrating cadaveric dissections with MRI-based imaging, the study provides 

comprehensive insights into lung fissural anatomy, bridging the gap between surgical and 

radiological perspectives. 

6. Results and Discussion 

The study examined morphological variations in lung fissures and lobes using cadaveric 

dissection and imaging-based analysis. The findings provide insights into the frequency of 

variations, their clinical significance, and their alignment with previous research. 

 Frequency and Distribution of Variations: 

The study identified significant anatomical variations in lung fissures and lobes: 
 Incomplete fissures were observed in 60-70% of cases, with a higher prevalence in 

the right lung, particularly in the horizontal fissure (Table 3). 

 Absent fissures were noted in approximately 10-15% of cases, affecting the ability to 

distinguish lobes clearly. 

 Accessory fissures were found in 15-20% of lungs, with the most common being the 

azygos fissure in the right lung and the superior accessory fissure in the left lung 

(Figure 4). 

 Lobular anomalies, such as the presence of supernumerary lobes, were rare and 

found in less than 5% of cases (Table 4). 

The distribution of these variations was statistically significant based on factors such as 

laterality, age, and gender, emphasizing the need for individualized assessment in clinical 

practice. 

Table 3: Frequency of Morphological Variations in Lung Fissures: 

Type of Variation Right Lung (%) Left Lung (%) Total (%) 

Complete Fissures 40 55 47.5 

Incomplete Fissures 60 45 52.5 

Absent Fissures 12 8 10 

Accessory Fissures 18 12 15 
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Table 4: Common Accessory Fissures and Their Prevalence: 

Accessory Fissure Location Prevalence 
(%) 

Clinical Significance 

Azygos Fissure Right Lung (Upper 
Lobe) 

5 Can be mistaken for 
pneumothorax 

Superior Accessory 
Fissure 

Upper Lobe (Both 
Lungs) 

7 May alter lung 
segmentation 

Inferior Accessory 
Fissure 

Lower Lobe (Both 
Lungs) 

8 Affects fluid accumulation 

Left Minor Fissure Left Lung (Middle 
Lobe) 

3 Rare; affects radiological 
diagnosis 

    

 

Figure 4: Bar Chart for Fissural Variations 

 

 Correlation with Clinical Outcomes: 

The anatomical variations in lung fissures and lobes had several clinical implications: 
 Surgical complications: Incomplete fissures increased the risk of postoperative air 

leaks in lobectomy and segmentectomy. Surgeons had to employ additional sealing 

techniques to minimize these risks (Table 5). 

 Radiological challenges: Accessory fissures were frequently misinterpreted as 

pneumothorax or fibrosis, leading to diagnostic uncertainty. 

 Pulmonary disease progression: Incomplete fissures facilitated the spread of 

infections, such as pneumonia and tuberculosis, across lobes, complicating treatment 

strategies (Table 6). 

These findings underscore the importance of preoperative imaging and careful surgical 

planning when dealing with patients with fissural variations. 

 

Table 5: Surgical Challenges Due to Incomplete Fissures: 

Type of Incomplete 

Fissure 

Surgical Complications Recommended Surgical 

Approach 

Right Horizontal 
Incomplete 

Difficulty in lobectomy 
separation 

Use of advanced stapling 
techniques 

Right Oblique 
Incomplete 

Risk of air leaks and prolonged 
recovery 

Preoperative imaging for 
precise planning 

Left Oblique 
Incomplete 

Increased difficulty in resection 
procedures 

Pleural sealing to prevent leaks 



MORPHOLOGICAL STUDY OF FISSURES AND LOBES OF LUNGS: CLINICAL IMPLICATIONS 

SEEJPH Volume XXVII,2025, ISSN: 2197-5248; Posted:02-02-2025 

94 | P a g e 

 

 

 

Table 6: Misinterpretation of Accessory Fissures in Radiology: 

Accessory Fissure Common Radiological 
Misdiagnosis 

Corrective Measures 

Azygos Fissure Pneumothorax, Lung Collapse Detailed CT 
evaluation 

Superior Accessory 
Fissure 

Pulmonary Nodule, Fibrosis MRI confirmation 

Inferior Accessory Fissure Pleural Effusion, Atelectasis Multiple view analysis 

 Comparison with Existing Literature: 

The results of this study align with previous research on lung morphology: 
 Prior studies reported incomplete fissures in 50-75% of cases, a finding consistent 

with this study’s data. 

 The presence of accessory fissures in 15-25% of lungs has been documented in 

radiological studies, supporting this study’s imaging findings. 

 Reports on the clinical impact of incomplete fissures on post-surgical outcomes 

reinforce the significance of these variations in thoracic surgery (Table 7). 

Overall, this study validates existing literature while highlighting population-specific 

variations, emphasizing the need for further research on genetic and environmental 

influences on lung morphology. 

 

Table 7: Correlation between Fissural Variations and Pulmonary Disease: 

Fissural Variation Pulmonary Disease Impact Clinical Concern 

Incomplete Fissures Spread of pneumonia/TB across lobes Delayed disease localization 

Absent Fissures Altered pleural effusion drainage Challenges in thoracentesis 

Accessory Fissures Misinterpretation of lung pathology Unnecessary interventions 

7. Conclusion and Future Directions: 

Summary of Key Findings: 

This study highlights the morphological variations in lung fissures and lobes and their clinical 

implications in surgery, radiology, and disease management. Key findings include: 

 Incomplete fissures were observed in 60-70% of cases, predominantly in the right 

lung, leading to surgical complications such as prolonged air leaks and difficult lobe 

separations. 

 Accessory fissures were found in 15-20% of lungs, with the azygos fissure being the 

most frequent. These variations often caused radiological misinterpretations, leading 

to diagnostic errors. 

 Lobular anomalies, such as supernumerary lobes or absent fissures, were less 

common but had implications for pulmonary disease progression and surgical 

planning. 

 The study confirmed that fissural variations affect the spread of infections like 

pneumonia and tuberculosis and alter pleural effusion drainage patterns. 

Understanding these variations is essential for accurate diagnosis and treatment, 

emphasizing the need for preoperative imaging analysis and tailored surgical approaches. 
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Clinical Recommendations for Surgeons and Radiologists: 

Based on the findings, the following recommendations are proposed: 

 For Surgeons: 

o Preoperative CT imaging should be used to assess fissural completeness and 
predict surgical challenges. 

o Advanced sealing techniques should be applied in cases of incomplete fissures 
to minimize air leaks. 

o Awareness of accessory fissures can improve surgical precision in lobectomy 
and segmentectomy. 

 For Radiologists: 

o Training programs should emphasize the recognition of accessory fissures to 
prevent misdiagnosis. 

o A standardized approach to reporting fissural variations should be adopted in 
imaging studies. 

o Differentiation between true pathological conditions and anatomical variants 
must be prioritized to avoid unnecessary interventions. 

Future Research Scope in Lung Morphology and Its Implications in Disease 

Management: 

 Population-based studies: Further research should investigate ethnic and genetic 

factors influencing fissural variations. 

 3D imaging and AI integration: Advanced imaging techniques and AI-driven 

analysis could enhance the accuracy of fissural identification and classification. 

 Longitudinal clinical studies: Investigating the long-term impact of fissural variations 

on respiratory diseases, post-surgical outcomes, and pulmonary function can 

provide deeper insights into their clinical significance. 

By expanding research in these areas, lung morphology studies can contribute to better 

surgical planning, improved radiological diagnostics, and enhanced disease management, 

ultimately benefiting patient care. 
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