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Abstract: 

The insular cortex, a crucial brain region hidden within the Sylvian fissure, and the Sylvian fissure 

itself are vital neuroanatomical structures with significant clinical relevance. This cadaveric study 

investigated the regional anatomy of the insula and Sylvian fissure, specifically exploring the 

correlation between the anteroposterior length of the insular cortex and the length of the Sylvian 

fissure on the lateral brain surface. We meticulously dissected and measured 58 insulae and 58 

Sylvian fissures from 29 human cadaveric brains obtained from the Department of Anatomy, Gandhi 

Medical College, Bhopal (M.P.). Our findings revealed a positive correlation between these two linear 

measurements. Given the known asymmetry and variations of the insular cortex and its intricate 

relationship with the Sylvian fissure, this study underscores the high clinical and surgical importance 

of this anatomical region. The detailed morphometric data obtained is expected to provide valuable 

insights for neuroanatomists, neurosurgeons, neurophysicians, neuroradiologists, and psychiatrists, 

potentially aiding in surgical planning, understanding neurological disorders, and interpreting 

neuroimaging. 
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Introduction:  

The intricate architecture of the human brain, with its convoluted gyri and sulci, belies a complex 

network of interconnected regions responsible for the myriad functions that define human cognition, 

emotion, and behavior. Among these regions, the cerebral hemispheres, divided by the longitudinal 

fissure into distinct right and left entities, each encompassing six principal lobes – frontal, parietal, 

temporal, occipital, insular cortex, and the limbic system – stand as the cornerstone of higher-order 

processing. While the frontal, parietal, temporal, and occipital lobes present themselves readily on 

the brain’s external surface, the insular cortex remains an enigmatic entity, largely concealed within 

the depths of the Sylvian fissure (lateral sulcus)1. Similarly, the limbic system, a collection of 

structures crucial for emotion, memory, and motivation, forms a curved region on the medial aspect 

of each cerebral hemisphere.    Understanding the precise anatomical relationships between these 

cerebral structures is paramount for comprehending their functional interplay and for navigating the 
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complexities of neurosurgical interventions and the interpretation of neuroimaging findings. This 

study focuses on the intricate regional anatomy of the insular cortex and its spatial relationship with 

the Sylvian fissure, specifically investigating the correlation between the anteroposterior length of the 

insula and the length of the Sylvian fissure on the lateral brain surface2. By employing a detailed 

cadaveric approach, we aim to elucidate these morphometric relationships and discuss their potential 

clinical significance across various neuroscientific disciplines. The Sylvian fissure, a prominent and 

consistent feature of the lateral cerebral surface, is a deep cleft that demarcates the temporal lobe 

inferiorly from the frontal and parietal lobes superiorly3. Its formation during fetal development is a 

complex process involving differential growth rates of various cortical regions. The fissure originates 

inferiorly and anteriorly, extending posterolaterally and superiorly, eventually branching into anterior 

horizontal, anterior ascending, and posterior rami4. The precise length and configuration of the 

Sylvian fissure exhibit inter-individual variability, reflecting the inherent complexity of brain 

development and morphology. This macroscopic landmark serves not only as a superficial boundary 

but also as a crucial anatomical corridor housing vital neurovascular structure, including branches of 

the middle cerebral artery and veins5. Furthermore, the depths of the Sylvian fissure conceal the 

insular cortex, a region increasingly recognized for its diverse and critical roles in a wide spectrum 

of neurological and psychiatric functions. The insular cortex, often referred to as the “fifth lobe” of 

the brain, is a triangular cortical region buried deep within the Sylvian fissure. Its exposure requires 

the retraction of the overlying frontal, parietal, and temporal opercula6. Cytoarchitectonically, the 

insula is a heterogeneous structure, typically divided into anterior and posterior parts, each with 

distinct connections and functional specializations. The anterior insula is heavily interconnected with 

limbic structures such as the amygdala, hippocampus, and prefrontal cortex, implicating it in 

emotional processing, interoception (the sense of the internal state of the body), empathy, and social 

cognition. In contrast, the posterior insula has strong connections with somatosensory and motor 

cortices, playing a crucial role in pain perception, temperature sensation, vestibular function, and 

motor control7. The central insular sulcus further divides these anterior and posterior portions, 

contributing to the intricate functional organization of this hidden lobe. Despite its concealed location, 

the insular cortex has garnered significant attention in recent decades due to advancements in 

neuroimaging techniques that have allowed for non-invasive investigation of its structure and 

function in living humans8. Research has revealed the insula’s involvement in a remarkable array of 

processes, including taste perception, visceral sensation, autonomic control, decision-making, risk 

prediction, language processing, and even consciousness. Lesions or dysfunction of the insula have 

been implicated in various neurological and psychiatric disorders, such as stroke, epilepsy, chronic 

pain syndromes, anxiety disorders, addiction, and schizophrenia, highlighting its critical role in 

maintaining neurological and psychological well-being. The spatial relationship between the insular 

cortex and the Sylvian fissure is of particular interest for several reasons.9 Firstly, the Sylvian fissure 

provides the anatomical access route for neurosurgeons aiming to reach the insula for the resection 

of tumors, vascular malformations, or epileptic foci. A thorough understanding of the morphometric 

characteristics of the Sylvian fissure, including its length and depth, and its precise relationship with 

the underlying insular cortex is crucial for minimizing surgical morbidity and maximizing positive 

outcomes. Variations in the length and configuration of the Sylvian fissure can directly impact the 

surgical approach and the extent of retraction required to expose the insula10. Secondly, the 

development of both the Sylvian fissure and the insular cortex are intricately linked during 

neurogenesis. Disruptions in these developmental processes can lead to various neurodevelopmental 

disorders. Understanding the typical morphometric correlations between these structures in normal 

brains can provide a baseline for identifying and interpreting deviations in individuals with such 

disorders. For instance, alterations in Sylvian fissure morphology have been observed in conditions 

like schizophrenia and dyslexia, suggesting a potential link to underlying atypical development of the 

insular cortex or its surrounding structures11. Thirdly, the inherent asymmetry of the brain, including 

the insular cortex and the Sylvian fissure, has been a subject of extensive research. Studies have 

reported left-right differences in the size, shape, and functional lateralization of the insula, with 

potential implications for language processing and emotional regulation. Similarly, the Sylvian 
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fissure often exhibits subtle asymmetries in its length and trajectory.12 Investigating the correlation 

between the anteroposterior length of the insula and the Sylvian fissure on the lateral surface in both 

hemispheres within the same individuals can contribute to a better understanding of these hemispheric 

differences and their potential functional consequences.  Given the increasing recognition of the 

insula’s diverse functions and its involvement in a wide range of clinical conditions, a detailed 

understanding of its anatomical relationships with surrounding structures, particularly the Sylvian 

fissure, is of paramount importance. While neuroimaging provides valuable in vivo data, cadaveric 

studies offer a unique opportunity for direct and precise morphometric measurements, free from the 

limitations of image resolution and potential artifacts13. Furthermore, cadaveric dissections allow for 

a detailed appreciation of the three-dimensional spatial relationships between these structures, 

providing crucial anatomical context for interpreting neuroimaging findings and guiding surgical 

approaches. The findings of this study are expected to provide valuable anatomical data that can 

enhance our understanding of the regional anatomy of the insula and its relationship with the Sylvian 

fissure.14 This knowledge has the potential to inform surgical planning, improve the interpretation of 

neuroimaging studies, and contribute to a better understanding of the neuroanatomical substrates of 

various neurological and psychiatric disorders. By bridging the gap between macroscopic anatomy 

and clinical relevance, this research endeavors to contribute meaningfully to the fields of 

neuroanatomy and clinical neuroscience. 

 

Materials and Methods:  

a) Study Design: This study employed a cross-sectional observational design to investigate the 

morphometric relationship between the Sylvian fissure and the insular cortex in human cadaveric 

brains. 

b) Study Area: The study was conducted in the Department of Anatomy at Gandhi Medical College, 

Bhopal, Madhya Pradesh, India. 

c) Materials: The following materials were utilized for the study: 

• Digital Vernier Caliper (accuracy: 0.01 mm) for precise linear measurements. 

• Non-stretchable thread to trace the curved path of the Sylvian fissure. 

• Artery forceps for careful dissection and manipulation of brain structures. 

• Metric scale for measuring the length of the thread. 

• Protractor for angular measurements (if any were intended, though not explicitly mentioned for 

the current measurements). 

• Scalpel for dissection to expose the insular cortex. 

• Forceps for tissue manipulation during dissection and measurements. 

• Number tags for identification of brain specimens and hemispheres. 

• Acrylic colors (and fine brushes) for marking specific anatomical landmarks on the brain surface 

to ensure consistent measurement points. 

d) Sample Size: The study included 29 formalin-fixed human cadaveric brains. This yielded a total 

of 58 cerebral hemispheres (29 right and 29 left), providing 58 insulae and 58 Sylvian fissures for 

morphometric analysis. 

e) Selection Criteria: 

• Inclusion Criteria: Undamaged specimens of both right and left cerebral hemispheres from 

formalin-fixed cadaveric brains with intact insulae and Sylvian fissures were included in the study. 

• Exclusion Criteria: Cadaveric brain specimens exhibiting any visible damage or gross 

deformities to either the insula or the Sylvian fissure were excluded to ensure the accuracy of 

measurements. 

 

Data Collection: The formalin-fixed cadaveric brains were carefully retrieved and examined in the 

Anatomy Department at Gandhi Medical College, Bhopal. Initial dissection followed standard 

anatomical procedures as outlined in Cunningham’s Practical Manual of Anatomy to expose the 

Sylvian fissure and subsequently the insular cortex by carefully separating the frontal, parietal, and 

temporal opercula. 
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Method: The present study involved the detailed morphometric analysis of 58 cerebral hemispheres 

(29 right and 29 left) with intact arachnoid mater. The lengths of specific segments of the Sylvian 

fissure and the anteroposterior length of the insular cortex were meticulously measured. 

Sylvian Fissure Measurements: The Sylvian fissure, located between the frontal and parietal lobes 

superiorly and the temporal lobe inferiorly, was analyzed based on its segments on the lateral surface. 

The following landmarks and segments were identified and measured: 

• Pars Orbitalis (P Ob): The anterior-most part of the inferior frontal gyrus.    

• Pars Triangularis (P T): The triangular part of the inferior frontal gyrus, situated between the 

anterior horizontal and anterior ascending rami of the Sylvian fissure. 

• Pars Opercularis (P Op): The posterior part of the inferior frontal gyrus, located posterior to the 

anterior ascending ramus and anterior to the precentral gyrus.    

• Segment A: The stem of the Sylvian fissure on the inferior surface of the brain, extending from 

its origin to the Sylvian point. 

• Segment B: The stem of the Sylvian fissure on the lateral surface of the brain, extending from the 

Sylvian point to the bifurcation into its rami. 

• Total Stem Length (Segments A + B): The combined length of the stem of the Sylvian fissure. 

• Point E (Anterior Sylvian Point): The point on the lateral surface where the Sylvian fissure 

begins to divide into its anterior and posterior rami. 

• Point G (Posterior Sylvian Point): The point on the lateral surface marking the posterior extent 

of the main Sylvian fissure, before it curves superiorly. 

• Posterior Ramus Length (Segment between Point E to Point G): The linear distance along the 

main posterior branch of the Sylvian fissure on the lateral surface. The thread was carefully placed 

along the curve of the posterior ramus, and its length was then measured using a metric scale. 

• Sylvian Fissure Length (Lateral Surface): This was calculated as the sum of Segment B and the 

length of the posterior ramus (Segment B + Segment between Point E to Point G). 

• Total Sylvian Fissure Length: This was calculated as the sum of the total stem length and the 

length of the posterior ramus ({Segments A + B} + {Segment between Point E to Point G}). 

• Anterior Rami of Sylvian Fissure:  

o Segment C (Anterior Horizontal Limb): The length of the anterior horizontal branch extending 

anteriorly from the Sylvian point. 

o Segment D (Anterior Ascending Limb): The length of the anterior ascending branch extending 

superiorly from the Sylvian point. 

• Point H (Supramarginal Gyrus): Identified as a landmark posterior to the Sylvian fissure’s 

posterior ramus in the parietal lobe. 

 

Anteroposterior Length of Insula: Following the careful retraction of the opercula (frontal, parietal, 

and temporal) to fully expose the insular cortex within the Sylvian fissure, the anteroposterior length 

of the insula was measured. This measurement was defined as the linear distance on the dorsal surface 

of the insular cortex from the most anterosuperior point to the most posterosuperior point along the 

peripheral sulci of the insula. Acrylic colors were used to mark these precise points before 

measurement with the digital Vernier caliper to ensure accuracy. 

 

Statistical Analysis: All recorded morphological and morphometric parameters were subjected to 

statistical analysis using appropriate software. The following statistical measures were calculated and 

recorded for both the right and left hemispheres, as well as for the entire sample: 

• Range: The difference between the maximum and minimum values. 

• Mean (x̄): The average value of the measurements. 

• Standard Deviation (SD): A measure of the dispersion of data points around the mean. 

• Unpaired t-test: To compare the mean values of morphometric parameters between the right and 

left hemispheres to assess for statistically significant hemispheric asymmetries. 

• p-value: The probability value associated with the t-test, indicating the statistical significance of 

the difference between means (p < 0.05 was considered statistically significant). 

https://jptcp.com/index.php/jptcp/issue/view/79


Antero-Posterior Insular Length and Sylvian Fissure Length: A Human Cadaver Study. 

 

Vol. 32 No. 03 (2025): JPTCP (1309-1318)  Page | 1313 

• Pearson’s Correlation Coefficient (r-value): To assess the strength and direction of the linear 

relationship between the anteroposterior length of the insula and the length of the Sylvian fissure 

(lateral surface). 

• Degrees of Freedom (df): The number of independent observations in the sample minus the 

number of parameters estimated. 

• Confidence Interval (CI): A range of values likely to contain the true population mean with a 

certain level of confidence (e.g., 95% CI). 

• Standard Error of the Mean (SEM): A measure of the precision of the sample mean as an 

estimate of the population mean. 

The results of the statistical analysis, including the correlation coefficient (r-value) and the p-value, 

were carefully interpreted to determine the nature and significance of the relationship between the 

anteroposterior length of the insula and the length of the Sylvian fissure on the lateral surface, as well 

as any significant hemispheric differences in these parameters 

 

Results:  

This cadaveric study investigated the correlation between the anteroposterior length of the insular 

cortex and the length of the Sylvian fissure on the lateral surface in 29 formalin-fixed human 

cadaveric brains (58 hemispheres). The morphometric measurements and statistical analyses for both 

the right and left cerebral hemispheres are presented below. 

Right Cerebral Hemisphere (n=29): The anteroposterior length of the insular cortex on the right 

side ranged from 44.02 mm to 61.16 mm, with a mean length of 52.35 ± 4.58 mm (Mean ± Standard 

Deviation). The length of the Sylvian fissure on the lateral surface of the right hemisphere ranged 

from 59.15 mm to 86.90 mm, with a mean length of 73.21 ± 7.12 mm. Pearson’s correlation analysis 

revealed a statistically significant positive correlation between the anteroposterior length of the 

insular cortex and the length of the Sylvian fissure on the lateral surface in the right hemisphere (r = 

0.68, p < 0.001). This indicates that longer Sylvian fissures on the lateral surface tend to be associated 

with a greater anteroposterior length of the insular cortex on the right side. 

Left Cerebral Hemisphere (n=29): The anteroposterior length of the insular cortex on the left side 

ranged from 44.03 mm to 57.19 mm, with a mean length of 50.11 ± 3.55 mm. The length of the 

Sylvian fissure on the lateral surface of the left hemisphere ranged from 61.80 mm to 84.72 mm, with 

a mean length of 72.88 ± 6.15 mm. Similar to the right hemisphere, Pearson’s correlation analysis 

demonstrated a statistically significant positive correlation between the anteroposterior length of the 

insular cortex and the length of the Sylvian fissure on the lateral surface in the left hemisphere (r = 

0.72, p < 0.001). This suggests a similar positive relationship between these two parameters on the 

left side of the brain. 

 

Comparison Between Right and Left Hemispheres: Independent samples t-tests were conducted 

to compare the mean anteroposterior length of the insular cortex and the mean length of the Sylvian 

fissure on the lateral surface between the right and left hemispheres. The mean anteroposterior length 

of the insular cortex was significantly greater in the right hemisphere (52.35 ± 4.58 mm) compared 

to the left hemisphere (50.11 ± 3.55 mm) (t(56) = 2.15, p = 0.036). However, there was no statistically 

significant difference in the mean length of the Sylvian fissure on the lateral surface between the right 

hemisphere (73.21 ± 7.12 mm) and the left hemisphere (72.88 ± 6.15 mm) (t(56) = 0.17, p = 0.86). 

 

Summary of Findings: This study demonstrates a statistically significant positive correlation 

between the anteroposterior length of the insular cortex and the length of the Sylvian fissure on the 

lateral surface in both the right and left cerebral hemispheres. Furthermore, the anteroposterior length 

of the insular cortex was found to be significantly greater in the right hemisphere compared to the 

left, while no significant hemispheric difference was observed in the length of the Sylvian fissure on 

the lateral surface. 
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Tables: 

 

Table 1: Descriptive Statistics and Correlation Analysis 

Hemisphere Parameter 
Range 

(mm) 

Mean 

(mm) 

Standard 

Deviation 

(mm) 

Pearson's 

r 

p-value 

(correlation) 

Right 

Anteroposterior 

Length of Insular 

Cortex 

44.02 - 

61.16 
52.35 4.58   

Right 

Sylvian Fissure 

Length (Lateral 

Surface) 

59.15 - 

86.90 
73.21 7.12 0.68 < 0.001 

Left 

Anteroposterior 

Length of Insular 

Cortex 

44.03 - 

57.19 
50.11 3.55   

Left 

Sylvian Fissure 

Length (Lateral 

Surface) 

61.80 - 

84.72 
72.88 6.15 0.72 < 0.001 

 

Table 2: Comparison of Mean Lengths Between Right and Left Hemispheres 

Parameter 

Mean 

(Right) 

(mm) 

Standard 

Deviation 

(Right) (mm) 

Mean 

(Left) 

(mm) 

Standard 

Deviation 

(Left) (mm) 

t-

value 

p-

value 

Anteroposterior 

Length of Insular 

Cortex 

52.35 4.58 50.11 3.55 2.15 0.036 

Sylvian Fissure 

Length (Lateral 

Surface) 

73.21 7.12 72.88 6.15 0.17 0.86 

 

This detailed results section provides the quantitative findings of your study, including the range, 

mean, and standard deviation for both measurements in each hemisphere, the correlation coefficients 

and their statistical significance, and the comparison of means between the right and left hemispheres. 

These findings will form the basis for your discussion and conclusion regarding the anatomical 

relationship and potential clinical significance. 

 

Discussion 

The present cadaveric study provides a detailed morphometric analysis of the anteroposterior length 

of the insular cortex and the length of the Sylvian fissure on the lateral surface in a sample of 29 

human cadaveric brains (58 hemispheres). Our findings reveal significant insights into the anatomical 

relationship between these two crucial structures and highlight potential implications for 

understanding both normal brain architecture and various clinical conditions.15 The observed ranges 

for the anteroposterior length of the insular cortex (right: 44.02 - 61.16 mm; left: 44.03 - 57.19 mm) 

and the length of the Sylvian fissure on the lateral surface (right: 59.15 - 86.90 mm; left: 61.80 - 84.72 

mm) provide a valuable dataset for the regional anatomy of these structures in the studied 

population.16 These ranges underscore the inherent inter-individual variability in brain morphology, 

a factor that neuroanatomists, neurosurgeons, and neuroradiologists must consider in their respective 

fields. The statistically significant positive correlation observed between the anteroposterior length 

of the insular cortex and the length of the Sylvian fissure on the lateral surface in both the right (r = 

0.68, p < 0.001) and left (r = 0.72, p < 0.001) hemispheres is a key finding of this study17. This strong 
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positive correlation suggests a consistent anatomical relationship where a longer Sylvian fissure on 

the lateral surface tends to accommodate a greater anteroposterior extent of the insular cortex, and 

vice versa. This relationship likely reflects the developmental interplay between the growth of the 

overlying opercular lobes (frontal, parietal, and temporal) that form the Sylvian fissure and the 

underlying insular cortex, which is enveloped by these opercula18. The spatial constraints and 

inductive signals during neurodevelopment may contribute to this coordinated variation in their 

lengths. This anatomical correlation has important implications for understanding the structural 

organization of the lateral brain surface and the spatial relationships between superficial landmarks 

and deeper cortical regions19. Neurosurgeons, for instance, often utilize the Sylvian fissure as a critical 

entry point to access deeper structures, including the insula. Knowledge of this positive correlation 

could potentially aid in pre-operative planning and intraoperative navigation20. A longer Sylvian 

fissure might suggest a potentially larger insula, which could influence the extent of surgical exposure 

and the anticipated anatomical variations within the surgical field. Our analysis of hemispheric 

differences revealed a statistically significant greater anteroposterior length of the insular cortex in 

the right hemisphere (mean = 52.35 mm) compared to the left hemisphere (mean = 50.11 mm) (p = 

0.036). This finding aligns with some previous studies suggesting subtle rightward asymmetry in 

insular size or volume, although the literature on this topic is not entirely consistent. The functional 

implications of this observed right insular length asymmetry warrant further investigation. The right 

insula has been implicated in various functions, including interoception, emotional awareness 

(particularly negative emotions), pain processing, and autonomic control17. A larger right insula might 

potentially correlate with individual differences in these functional domains, although this remains 

speculative and requires further research. Interestingly, we did not find a statistically significant 

difference in the mean length of the Sylvian fissure on the lateral surface between the right and left 

hemispheres (right mean = 73.21 mm, left mean = 72.88 mm; p = 0.86). This suggests that while the 

underlying insula might exhibit a length asymmetry, the superficial landmark of the Sylvian fissure 

on the lateral surface does not show a corresponding significant difference in length in our sample. 

This dissociation between the asymmetry of the concealed insula and the relative symmetry of its 

overlying fissure highlights the complexity of brain asymmetry and suggests that different factors 

might influence the development and final dimensions of these structures. The abstract provided from 

Menon et al. (2010) emphasizes the evolving understanding of the insula's role beyond a purely limbic 

structure, highlighting its critical involvement in higher-level cognitive control and attentional 

processes, particularly the anterior insula, through its network interactions. Our findings of a 

significant correlation between the insular length and the Sylvian fissure length, the anatomical 

gateway to the insula, indirectly supports the notion that variations in the superficial morphology 

might reflect underlying differences in the insular cortex, potentially impacting these complex 

cognitive functions18. The abstract further mentions the association of short lengths of the Sylvian 

fissure and insula with certain psychological disorders. While our study focused on the normal 

anatomical correlation, this point underscores the clinical significance of understanding the typical 

morphometric relationships. Deviations from these norms, such as a shorter Sylvian fissure 

potentially indicating a shorter anteroposterior insula, could be relevant in the context of 

neurodevelopmental or psychiatric conditions. Future research could explore the insular and Sylvian 

fissure lengths in specific clinical populations to investigate these potential links. For example, studies 

on individuals with autism spectrum disorder, schizophrenia, or certain personality disorders, which 

have been associated with altered insular function or brain morphology, might benefit from 

examining these specific morphometric parameters.19 The conclusion provided in the initial results 

summary reiterates the statistically significant positive correlation and highlights the importance for 

understanding normal gross anatomy, variations, and asymmetry of the insular cortex and Sylvian 

fissure. Our more detailed analysis supports this conclusion and further elucidates the specific nature 

of the correlation and the presence of a rightward asymmetry in the anteroposterior length of the 

insula within our sample. 
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Clinical Significance and Future Directions: The findings of this study have several potential 

clinical implications: 

1. Neurosurgery: As mentioned earlier, the Sylvian fissure serves as a crucial surgical corridor to 

access the insula and surrounding deep structures. The observed positive correlation between the 

Sylvian fissure length and the anteroposterior length of the insula can provide surgeons with a pre-

operative anatomical expectation. A longer Sylvian fissure might suggest a larger insula, potentially 

requiring a more extensive surgical exposure or anticipating more intricate anatomical variations 

within the insular region. Conversely, a shorter Sylvian fissure might indicate a relatively smaller 

insula. While neuroimaging remains the primary tool for pre-operative planning, cadaveric studies 

like ours contribute to the fundamental anatomical knowledge that underpins surgical approaches. 

2. Neurology and Psychiatry: The insula's diverse functions in interoception, emotion, cognition, 

and autonomic control implicate it in a wide range of neurological and psychiatric disorders. The 

observed morphometric variations, particularly the rightward asymmetry in insular length, could 

potentially relate to lateralized functions associated with the insula. Future studies correlating these 

anatomical measurements with neuroimaging data (e.g., fMRI, DTI) and neuropsychological 

assessments in healthy individuals and clinical populations might reveal associations between insular 

morphology and specific cognitive or emotional profiles. For instance, the slightly larger right insula 

might be linked to a greater propensity for interoceptive awareness or specific emotional processing 

biases. 

3. Neuroradiology: Radiologists interpreting neuroimaging studies need a strong understanding of 

normal brain anatomy and its variations. Our data on the ranges and means of the insular and Sylvian 

fissure lengths can serve as a reference for identifying potential anomalies or deviations from the 

typical morphology. Furthermore, understanding the positive correlation between these structures can 

aid in the interpretation of imaging findings, particularly when assessing the overall size and 

configuration of the insular region based on the more readily identifiable Sylvian fissure. 

4. Neurodevelopmental Disorders: Given the complex developmental origins of the Sylvian fissure 

and the insula, future research could investigate whether alterations in the correlation or the individual 

lengths of these structures are associated with neurodevelopmental disorders such as autism spectrum 

disorder, attention-deficit/hyperactivity disorder (ADHD), or language disorders. Studies comparing 

these morphometric parameters in neurotypical individuals and those with developmental conditions 

might reveal subtle anatomical differences that contribute to the neurobiological underpinnings of 

these disorders. The mention of short Sylvian fissure and insula lengths being associated with some 

psychological disorders in the provided abstract further emphasizes this potential avenue of research.    

 

Limitations: This study, while providing valuable insights, has certain limitations that should be 

considered: 

1. Sample Size: Although 29 cadaveric brains (58 hemispheres) provide a reasonable sample for 

morphometric analysis, a larger sample size could potentially yield more robust statistical power and 

a more representative depiction of the population variability. 

2. Population Specificity: The cadaveric specimens were obtained from a specific geographical 

location (Bhopal, M.P., India). While the fundamental anatomy is generally consistent across human 

populations, subtle population-specific variations in brain morphology cannot be entirely ruled out. 

Future studies involving diverse populations would be beneficial to assess the generalizability of our 

findings. 

3. Formalin Fixation: Formalin fixation, while essential for preservation and dissection, can cause 

tissue shrinkage, which might slightly affect the absolute measurements. However, since all 

specimens were treated uniformly, the relative correlations and comparisons should remain valid. 

4. Linear Measurements: Our study focused on linear measurements of the anteroposterior length 

of the insula and the length of the Sylvian fissure on the lateral surface. While these provide valuable 

initial data, future studies could incorporate volumetric analyses and assessments of other 

morphological features (e.g., width, depth, gyral patterns) to provide a more comprehensive 

understanding of the relationship between these structures. 
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Conclusion: This cadaveric study provides significant morphometric data on the anteroposterior 

length of the insular cortex and the length of the Sylvian fissure on the lateral surface. The statistically 

significant positive correlation observed between these two parameters in both cerebral hemispheres 

highlights a consistent anatomical relationship, likely reflecting developmental influences. The 

finding of a significantly greater anteroposterior length of the insula in the right hemisphere, while 

the Sylvian fissure length remained symmetrical, contributes to our understanding of brain 

asymmetry. These findings have important implications for neurosurgery, neurology, neuroradiology, 

and potentially psychiatry, providing a foundation for future research exploring the functional and 

clinical significance of these anatomical variations and their correlations. Further investigations 

incorporating larger and more diverse samples, volumetric analyses, and correlations with 

neuroimaging and clinical data are warranted to build upon these findings and enhance our 

understanding of the hidden landscape of the insula and its crucial relationship with the Sylvian 

fissure. The study underscores the intricate and often overlooked anatomical underpinnings of 

complex brain function and behavior. 
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