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ABSTRACT 
 
 
OBJECTIVE: The purpose of this study was to clarify the morphology of the insular cortex 

focusing not only on the shape of the insula, but also on sulcal and gyral organization. 

PATIENTS AND METHODS: Sixty formalin-fixed adult brain hemispheres had their insula 

exposed and photographed. The dimensions of each gyrus and sulcus were measured using an 

image analysis software. The morphometric data obtained was statistically analysed.  

RESULTS: The insular cortex shape alternates between triangular and trapezoid, being the 

triangular shape the most common (75%). The angle between the posterior and inferior peri-

insular sulcus in the trapezoid insulae had a mean range of 131.17° (SD = 12.277). A minimum 

of 3 and a maximum of 6 insular gyri were observed, being 5 the most common total number 

of gyri observed. The accessory gyrus was present in 66% of the insulae and well-developed in 

38% of the cases. A statistical association between the number of gyri in the posterior lobe and 

the presence of a novel gyrus or a more developed accessory gyrus in the anterior lobe was 

found (P = 0.006). The posterior short gyrus was the longest of the short gyri (P < 0.001), 

followed by the anterior short gyrus (P < 0.001). The anterior long gyrus was the largest of the 

long gyri (P = 0.003). The contribution of each of the short gyri to the formation of the insular 

apex was inconstant. The most common observed apex arrangement was the combination of 

the anterior and of the middle short gyri. 

CONCLUSIONS: This study makes a strong contribution to the understanding of the insular 

cortex anatomy, allowing neurosurgeons to be more capable to decide the best approach to this 

cortical area.  
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1. INTRODUCTION 

 The insula has been the focus of neuroanatomist´s attention for a long time. The first 

signs of the awareness of the presence of this structure dates from the 16th century as seen in 

Andreas Vesalius drawings [1]. However, it was only in 1809 that the name insula was 

attributed by Johann Christian Reil who first described its morphology (Reil, 1809; cited in 

Mavridis et al., 2011) [2]. Since then, a large amount of studies have been published regarding 

its embryology, morphology, connections and functions [3, 4].  

Due to the close association with the limbic system, the insula is classified as a paralimbic 

structure [5, 6]. It is the first cortical area to develop and, during early fetal development it is 

localized in the superolateral region of the telencephalic vesicle [5, 7-10]. In the next stage of 

development, the insular cortex is completely enclosed by surrounding cerebral gyri due to their 

rapid growth [2, 5, 11]. Afterwards, insular sulcal and gyral development begins at 17 

gestational weeks and is completed at 28 gestational weeks [7]. 

Traditionally, the insular cortex has been described as a triangular structure defined by 

three peri-insular sulci and a central insular sulcus that divides the insula into an anterior lobe 

and a posterior lobe [11-15]. Recently, some authors suggested that the insula has a trapezoid 

shape that is delimited by four peri-insular sulci [16, 17]. Despite the variation in the number 

of gyri in each lobe, the anterior lobe is usually composed by three gyri (anterior, middle and 

posterior short insular gyri) separated by the short insular sulcus and the pre-central insular 

sulcus, and a variable accessory gyrus. The posterior lobe normally only has two gyri (anterior 

and posterior long insular gyri) separated from each other by the post-central insular sulcus [14, 

15, 18-20]. Functionally, the insular cortex plays an important role in cognitive processes [21] 

like pain processing [22-24], language and speech production [8, 26, 27], and processing of 

auditory stimuli [6]. It is also involved in the regulation of autonomic responses like the 
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cardiovascular function [25, 26] and gustatory stimuli [27-29], and other visceromotor and 

viscerosensitive responses [5, 28, 30]. 

The descriptive anatomy of the insula is important in several medical fields, namely 

neurosurgery and neuroimaging. The use of correct and adequate terminology, a good 

understanding of the insular morphology and, more important, of the possible anatomical 

variations, is the base for accurate interpretation of images and for the precise development of 

surgical techniques [31]. In fact, not only the insula is the target of procedures addressing 

insular epilepsy or insular gliomas, but it is also seen as an important neurosurgical route to 

access certain brain areas, due to its strategic position in the deepness of the sylvian fissure [32-

36]. Given the importance of this brain structure and the increasing need for minimally invasive 

neurosurgical approaches that spare important functional areas, we aimed to describe the 

morphology of the insular cortex using morphometric methodologies in 60 formalin-fixed 

human hemispheres. 

 

2. MATERIAL AND METHODS 

2.1. Brain collection 

The study was approved by the Ethical Committee of the Centro Hospitalar Universitário 

São João/Faculty of Medicine of the University of Porto (nº 111/19). The body donations to the 

Unit of Anatomy of the Biomedicine Department of the Faculty of Medicine of the University 

of Porto were in accordance to the Portuguese Act 274/99. A 10% formalin solution was 

injected into the bodies through the femoral artery and after the fixation, the brains were 

removed from each cadaver as previously described in detail[37, 38]. 
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2.2. Photographic records 

The morphology of the insular cortex was evaluated in 60 adult brain hemispheres. Each 

of the available hemispheres had its insular cortex exposed either by retracting or completely 

removing the opercular portions of the frontal, parietal and temporal lobes (Figs. 1B and 3B). 

After accessing the insulae, it was photographed together with a metric scale ruler. For every 

insulae the images were obtained in a perpendicular plane to the area of interest.  

2.3. Gyri and sulci anatomical classification and measurements 

Based on the nomenclature used by Türe et al. [14] and Naidich et al. [15] and according 

to Hans et al. [20] the characterization of the photographed insular cortex was made. The shape 

of the insular cortex was described. Some insulae presented a trapezoid shape instead of the 

traditionally described triangular one. In these trapezoid insulae, the angle formed by the 

inferior and posterior peri-insular sulci, named posterior-inferior angle by Afif & Mertens [39] 

was measured (Fig. 1C). The total number of gyri and the number of gyri in each insula were 

also registered. 

The classification of the gyri upper extremity morphology was based on the criteria 

proposed by Wysiadecki et al. [19]. Therefore, each gyrus was classified as bifid, branched or 

novel when the sulcus that split its top extended up to 30%, between 30 and 50% or more than 

50% down the gyrus length, respectively (Figs. 1 and 3). For descriptive purposes, we 

considered both the bifid and the branched gyrus together as split gyrus. 

To evaluate the presence of the accessory gyrus a similar principle was applied. Any gyrus 

that originated from the anterior aspect of the anterior short gyrus lower than one-third of its 

length was considered to be the accessory gyrus (Fig. 1C). The development of the accessory 

gyrus was also assessed. However, given the fact that 10 of the insulae had their accessory 
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gyrus damaged, we decided to exclude those from our statistical analysis as their development 

could not be properly evaluated. 

All the gyri had their length and width measured from the obtained pictures using the 

ImageJ software (Fiji 1.46, National Institutes of Health, Bethesda, Maryland) [40]. The length 

of the gyri was measured from its upper limit to its base. To avoid falsely increased width 

measurements because of the gyri bifurcation, they were taken in the middle of each gyrus. The 

length of the sulci separating the adjacent gyrus was measured from the top of the main gyrus 

to the end-point of the sulcus (Fig 1C and 3C). All the present gyri had their degree of 

development visually evaluated as well-developed (reaching the convex surface of the insula), 

underdeveloped (not reaching the convex surface of the insula) or as hypoplastic (at the level 

of the adjacent gyrus bases) [19]. 

Besides the sulci length, we also determined their development based on their deepness 

and assessed whether they had their path interrupted by any stalk from the adjacent gyri or not. 

The contribution of the different gyri to the formation of the apex and the pole of the posterior 

lobule was also observed and registered. 

 

2.4. Statistical Analysis 

For descriptive purposes we used counts and proportions for categorical variables and 

means and standard deviations for continuous variables. We compared the length and width of 

the several insular gyri and sulci; as these anatomical structures belonged to the same cerebral 

hemisphere, they could not be considered as independent samples, and so paired samples t tests 

were used to assess those measurements. A one-sample t test was performed to compare the 

mean range of the posterior-inferior angle in our study with the value previously reported by 

Afif & Mertens. Finally, chi-square tests were used to compare the degree of development of 

the insular gyri and sulci, and to assess the association between the number of posterior lobe 
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gyri and the presence of a novel gyrus or a more developed accessory gyrus. The significance 

level was set at α=0.05. Statistical analysis was conducted using SPSS statistical software 

package version 22 (SPSS inc., Chicago IL., USA). 

 

3. RESULTS  

3.1. Insular cortex shape 

Regarding the insular cortex shape, the insulae were classified as triangular in 75% 

(45/60) and trapezoid in 25% (25/60) of the cases (Figs. 1 and 2). In the latter cases, the mean 

range of the posterior-inferior angle was 131.17° (SD = 12.277). There was not a significant 

difference between our results (126°, SD = 2) (P = 0.139) and the ones obtained by Afif & 

Mertens [39].  

 

3.2. Insular sulci anatomy and measurements 

In all the observed insulae (60/60) the anterior and posterior lobes were separated by the 

central sulcus which had its course interrupted in 18.3% of the cases (11/60). This important 

landmark was shown to be well-developed in 86.7% (52/60) of the analysed insulae, starting in 

the superior peri-insular sulcus in almost every hemisphere studied (98.3%; 59/60). In only one 

of the hemispheres analysed the central sulcus exhibited a different origin (1/60), starting from 

the posterior peri-insular sulcus. The mean length of the central sulcus was 2.81cm (SD = 

0.562). The remaining insular sulci showed a more variable presence. The short insular sulcus 

and the pre-central sulcus were present in almost every insula (96.7% and 98.3%, respectively) 

and the post-central sulcus was only observed in 76.7% of them. When compared, the post-

central sulcus was significantly longer than the short insular sulcus and the pre-central sulcus 

(P <0.001), whereas there were no differences between the mean length of the short insular 
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sulcus and the pre-central sulcus (P = 0.056) (Table 1). There were no statistically significant 

differences in the degree of development of these sulcus ( P= 0.929). 

3.3. Insular gyri anatomy and measurements 

The total number of the insular gyri varied between 3 and 6, with 5 gyri being the most 

common pattern (61.7%). In the anterior lobe the minimum and the maximum number of gyri 

observed were 2 and 5, respectively. However, the most prevalent number of short gyri were 3 

(45%) and 4 (48.3%). The pattern that was more often verified in the posterior lobe was the 

presence of 2 long gyri (76.7%) (Table 2). 

In the anterior lobe, the anterior short gyrus and the posterior short gyrus were always 

present (60/60). On the other hand, the middle short gyrus was observed in 93.3% of the cases 

(56/60). The anterior short gyrus and the posterior short gyrus appeared to be well-developed 

in almost all the observed insulae (93.3% and 98.3%, respectively), whereas the middle short 

gyrus was considered well-developed in only 41.7% (25/60) of the cases. In 18.3% (11/60) of 

the insulae this gyrus was hypoplastic. These differences in the degree of development of the 

anterior lobe gyri were statistically significant (P < 0.001). The middle short gyrus originated 

from the posterior short gyrus in 40% (24/60) of the cases and from the anterior short gyrus in 

a smaller percentage of insulae (16.7%, 10/60). In the remaining cases, it was isolated (31.7%), 

or it was impossible to determine its origin (3.3%). The results of the short gyri measurements 

are presented in Table 3. Statistically, the posterior short gyrus was the longest gyrus (P < 

0.001) and the anterior short gyrus was longer than the middle short gyrus (P < 0.001). In 

opposition, none of the gyrus demonstrated to be larger than the other (Table 1).  

The accessory gyrus was present in 66% (33/50) of the cases (Figs. 1A and 3C). When 

present, it appeared to be well-developed in 19 of the 50 (38%) insulae that were available for 

this analysis with a mean length and width of 1.15 cm (SD = 0.399) and 0.49 cm (SD = 0.197), 
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respectively. In our sample, the transverse gyrus also demonstrated a variable presence being 

identifiable in 63.3% of the cases (38/60). In those cases where the anterior lobe had a novel 

gyrus (10%), it had a mean length of 1.29 cm (SD = 0.462) and a mean width of 0.58 cm (SD 

= 0.078), beginning mainly in the posterior short gyrus (6.7%). An association between the 

number of the posterior lobe gyri and the presence of a novel gyrus or a more developed 

accessory gyrus was described. In fact, in 78.6% of the cases that the posterior lobe presented 

only one long gyrus, there was a novel gyrus in the anterior lobe or the accessory gyrus was 

well-developed (Figs. 3A and 3C), compared to 35.1% where were identified two long gyri (P 

= 0.006). 

The posterior lobe was always composed by the anterior long gyrus (60/60). However, 

the posterior long gyrus only contributed to the formation of the posterior lobe in 73.3% (44/60) 

of the cases and in 5% (3/60) it originated from the anterior long gyrus. The results related to 

the long gyri measurements are presented in Table 3. There were no significant differences 

between the length of both gyri (P = 0.239), though the width of the anterior long gyrus was 

significantly superior (P = 0.033). The posterior long gyrus had also a more inconsistent 

development, being well-developed in 86.4% of the cases compared to the 100% of the anterior 

long gyrus (P = 0.005). 

In Table 4, the results from the observation of the insular gyri upper extremity 

morphology were presented. The splitting of the upper extremity of the gyrus was more often 

observed in the anterior short gyrus, posterior short gyrus and anterior long gyrus when 

compared to the anterior short gyrus and posterior long gyrus (P < 0.011).  

The gyri that more often contributed to the insular apex formation were the anterior short 

gyrus and middle short gyrus together (28.3%) (Fig. 3A). While the combination of the anterior 

short gyrus followed by the posterior short gyrus (26.7%) (Fig. 1A) was also observed. There 

were likewise other patterns of combinations that equally contributed to the insular apex 
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formation, namely the middle short gyrus + posterior short gyrus (20%), the anterior short gyrus 

alone (13.3%), the middle short gyrus alone (10%) and finally the posterior short gyrus alone 

(1.7%). 

We identified that the posterior lobe pole was formed by both anterior long gyrus and 

posterior long gyrus (Fig. 1A) in 45% of the insulae (27/60) and by the anterior long gyrus or 

the posterior long gyrus alone in 36.7% (22/60) and 18.3% (11/60), respectively. 

 

4. DISCUSSION 

The present work is based on the observation of a total of 60 insulae. To our knowledge, 

this study takes part in a group of the morphometric studies with the largest number of insulae 

analysed. Although a limitation of the present study is the absence of data regarding age, sex 

and detailed medical history of the body donors, the precise morphometric quantification and 

statistical analysis of the insular anatomy and the characterization of its shape were greatly 

achieved by studying this large sample.  

The traditional concept of a triangular insular shape was contradicted for the first time by 

Afif & Mertens [39]. Unlike many authors that had previously described the insula as triangular 

and delineated by three peri-insular sulci [2, 11-14, 41], Afif & Mertens [39] described the 

shape as being trapezoid in 100% of the insulae studied, naming the angle formed by the inferior 

and posterior peri-insular sulci as the posterior-inferior angle [16, 39]. Nevertheless, our results 

demonstrate that the insula can either be triangular or trapezoid, being the triangular shape the 

most prevalent pattern (75% vs 25%). In those hemispheres in which the insula was trapezoid, 

the mean range of the posterior-inferior angle was 131.17° which was not significantly different 

from the value obtained by Afif & Mertens [39]. 

Taking into consideration the number of gyri, our results are somewhat consistent with 

the previous studies on this issue. The minimum total number of gyri that we observed was of 
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3 in one isolated case (1.7%). Preceding reports [2, 11, 12, 15, 19] described a minimum of 4 

insular gyri while others [16, 39] reported a minimum of 5 insular gyri. The maximum total 

number of gyri we described were 6, which was in accordance with most of the studies [15, 16, 

19, 39]. The utmost common total number of gyri identified was 5, a finding that is unanimously 

supported by the literature [2, 12, 14-16, 19, 39]. The minimum number of short gyri (2) is 

similar to those found by other researchers [2, 11, 12, 15, 19]. On the other hand, the maximum 

number of short gyri present in our sample was 5 (1/60), a result only obtained by Varnavas & 

Grand [12]. Our findings concerning the number of long gyri are also consistent with previous 

reports [2, 11-13, 15, 19]. The discrete discrepancies on the number of gyri may be related to 

the criteria used for the classification of the accessory gyrus. In our study, we adopted the 

criteria proposed by Wysiadecki et al. [19] according to which a gyrus is defined as accessory 

gyrus if it originates from the anterior surface of the anterior short gyrus more than 30% down 

its length. If this condition was present, then the accessory gyrus was the first short gyrus of the 

anterior lobe. Our results corroborate those obtained by Wysiadecki et al. [19] (Table 5) 

demonstrating that the suggested classification criteria are simultaneously simple to applicate 

and adequate for descriptive purposes. 

Amongst the short gyri, the middle short gyrus was the one that had a more variable 

degree of development as previously described [12, 14, 15, 19]. Our results support this finding 

for the first time using a quantitative methodology. Similarly, in the posterior lobe, the posterior 

long gyrus showed a more inconsistent presence and development [11-13, 19]. The present data 

shows a statistically significant lesser development of the posterior long gyrus when compared 

to the anterior long gyrus. The dimensions of each gyrus also deserved our attention. Our 

findings indicate that the posterior short gyrus is the longest of the short gyri, followed by the 

anterior short gyrus. Unlike Tanriover et al. [13] that described the anterior short gyrus as being 

the largest of the anterior lobe gyri, we did not find any significant difference in the width of 
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these gyri. A different result was obtained related to the width of the long gyri, as the anterior 

long gyrus demonstrated to be significantly larger than the posterior long gyrus, a feature 

previously described by Tanriover et al. [13]. 

The apex of the insula is defined as the most convex point of the insular cortex. This 

morphological feature is considered an important neurosurgical landmark. However, the high 

variability of gyri that contribute to its formation [11, 15, 19] makes it a poorly reliable 

landmark [11]. Our results strongly reinforce the idea that both, the anterior short gyrus and 

middle short gyrus, together often contribute to the insular apex formation in combination with 

other gyri.  

Our study describes for the first time a significant association between the number of the 

posterior lobe gyri and the presence of a novel gyrus in the anterior lobe or a more developed 

accessory gyrus. In the insulae were a single long gyrus was described, a novel gyrus or a more 

developed accessory gyrus was more frequently identified. This information may point to an 

influence of the anterior lobe gyri in the development of the long gyri as a more developed 

anterior lobe could physically restrain the presence of a second gyrus in the posterior lobe. Data 

from embryological studies support this hypothesis by describing an earlier development of the 

short gyri when compared to the long gyri (22 gestational weeks vs 24 gestational weeks) [7]. 

Furthermore, we are in the opinion that the described pattern may strongly contribute in 

predicting the morphology of the posterior lobe of the insula. 

The complex anatomy of insular cortex and its proximity to such important cortical areas 

like language, primary auditory and primary motor and sensory areas of the face, represent 

some of the determining reasons why the insula surgery is considered a major challenge for 

neurosurgeons [4, 42]. The insular epilepsy surgery and the surgical resection of insular gliomas 

are good examples of how difficult procedures involving this cortical area, require careful 

preoperative planning and adequate intraoperative mapping and monitoring [43]. In fact, 
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according to Mavridis et al. [2] when planning a surgery involving the insula, each patient 

anatomy should be determined in detail with a pre-operative MRI. In their opinion, an increased 

gyri pattern (6 or 7) precludes a transylvian approach due to the greater volume and complex 

insular anatomy. In these cases, the transopercular approach was advisable [2]. On the other 

hand, if a decreased gyri pattern (3 and 4) was present which was related to a smaller insular 

volume and a simpler anatomy, a transylvian approach was preferable [2]. Indeed, the resection 

of insular gliomas represents a very demanding surgery, as these tumours often extend beyond 

the insula into nearby structures as white matter tracts. The insula is surrounded not only by 

association tracts such as the uncinate fascicle, the arcuate fascicle and the inferior fronto-

occipital fascicle, but also by commissural and projection tracts like the anterior commissure 

and the internal capsule [43, 44]. According to Duffau [44], the surgery of insular gliomas 

located in the posterior-superior quadrant of the insula (corresponding to Sanai Zone II) [45] 

should be considered troublesome due to its deeper placement in the Sylvian fissure and to its 

close relation with the posterior limb of the internal capsule, leading to lower resection rates 

[45]. Despite the major importance of functional imaging modalities and of intraoperative 

monitoring, particularly in Zone II gliomas surgeries, all neuroanatomical information achieved 

from basic studies should be considered imperative for neurosurgeons, as they would strongly 

benefit from information related to the anatomy of the region and its patterns of variability to 

foresee and overcome eventual obstacles. 

 

5. CONCLUSION 

It is extremely important for neurosurgeons to have a detailed information of the anatomy 

of the insula [2, 4, 36, 42]. With this anatomical and quantitative study, we further contribute 

to this knowledge by providing important morphometric and accurate anatomic data from a 
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large number of human insulae. This, in turn, can be useful for neurosurgeons to overcome the 

technical challenges associated with the insula surgical approach. 
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FIGURE CAPTIONS 

Figure 1. Trapezoid insular cortex after the complete removal of the opercula. A: Example of 

a trapezoid insula delimited posteriorly by the posterior peri-insular sulcus (PeriIPS) and the 

inferior peri-insular sulcus (PeriIIS). The accessory gyrus (AG) is visualized on the anterior 

aspect of the anterior short gyrus (ASG). The anterior long gyrus (ALG) is bifid given its upper 

edge morphology. The apex of this specimen is formed by the ASG and the posterior short 

gyrus (PSG). The posterior lobe pole (PP) was formed by both the ALG and the posterior long 

gyrus (PLG). B: Lateral view of the right hemisphere with the opercula removed. C: Schematic 

representation of the insular cortex presented in A. The range of the posterior-inferior angle 

(PIA) between the PeriIPS and the PeriIIS was registered. The gyrus on the anterior aspect of 

the ASG was considered as the AG because it originated more than 30% down the ASG length. 

Every sulcus had its length measured from the top of the main gyrus to the end-point of the 

sulcus. The length of every gyri was measured from its upper limit to its base, whereas the 

width was measured at middle height of the gyrus.  

The ALG is classified as bifid because its upper extremity is split by a sulcus that extends up 

to 30% down its length. CS – central sulcus; MSG - middle short gyrus; P – pole of the insula; 

PostCS – postcentral sulcus; PreCS – precentral sulcus; SIS – short insular sulcus.  

 

Figure 2. Triangular insular cortex. Left: Triangular insular specimen delimited posteriorly by 

the posterior peri-insular sulcus (PeriIPS) alone. This insular cortex has a single posterior lobe 

gyrus which shows a bifid morphology. Right: Schematic representation of the example 

presented in the left. ALG – anterior long gyrus;  ASG - anterior short gyrus; CS – central 

sulcus; MSG - middle short gyrus; PSG – posterior short gyrus; SIS – short insular sulcus; P – 

pole of the insula; PP – pole of the posterior lobe; PreCS – precentral sulcus.  
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Figure 3. Insular cortex displaying six gyri. A: Example of an insular cortex with only one long 

gyrus and five short gyri. The accessory gyrus (AG) is the first of the short gyri. A novel gyrus 

(NG) is also observed in the anterior lobe. B: Lateral view of the right hemisphere having the 

insula exposed. C: Schematic representation of the insular cortex showed in A. The gyrus 

adjacent to the posterior short gyrus (PSG) is classified as being a NG because it originates 

more than 50% down the length of the PSG. ALG – anterior long gyrus; ASG - anterior short 

gyrus; CS – central sulcus; MSG - middle short gyrus; P – pole of the insula; PP – pole of the 

posterior lobe; PreCS – precentral sulcus; SIS – short insular sulcus.  
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Table 1 - Paired t-test results on the short gyri length and width comparison 

Mean difference (95% 
CI) 

p value 

post-CS vs SIS 0.899 (0.634; 1.164) <0.001 
post-CS vs pre-CS 0.817 (0.564; 1.071) <0.001 

pre-Cs vs SIS 0.116 (0.564; 1.071) 0.056 
ASG vs MSG 

Length 
Width 

0.377 (0.237; 0.517) 
-0.792 (-0.90; 0.167)

<0.001 
0.077 

PSG vs MSG 
Length 
Width 

0.684 (0.544; 0.824) 
- 0.059 (-0.127; 0.008)

<0.001 
0.084 

PSG vs ASG 
Length 
Width 

0.317 (0.180; 0.454) 
0.007 (-0.060; 0.073) 

<0.001 
0.843 

ASG - Anterior short gyrus; MSG - middle short gyrus; PSG - posterior short gyrus the 
short insular sulcus (SIS), pre-central insular sulcus (pre-CS) and post-central insular 
sulcus (post-CS). 
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Table 2 - Total number of gyri in the insulae and in each of its lobes 

 Insula total gyri Anterior lobe gyri Posterior lobe gyri 
Mean (SD) 5.20 (0.632) 3.47 (0.623) 1.77 (0.427) 
Minimum 
Maximum 

3  
6 

2 
5 

1 
2 

Frequencies 3 - 1.7% (1/60) 
4 - 6.7% (4/60) 
5 - 61.7% (37/60) 
6 - 30% (18/60) 

2 - 3.0% (3/60) 
3 - 45% (27/60) 
4 - 48.3% (29/60) 
5 - 1.7% (1/60) 

1 - 23.3% (14/60) 
2 - 76.7% (46/60) 
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Table 3 - Gyri measurement results 

Mean length (SD) Mean width (SD) 
ASG 1.99 (0.474) 0.76 (0.208) 
MSG 1.61 (0.407) 0.83 (0.255) 
PSG 2.31 (0.386) 0.77 (0.170) 
ALG 3.04 (0.549) 0.66 (0.158) 
PLG 3.11 (0.771) 0.57 (0.167) 

ASG - Anterior short gyrus; PSG - posterior short gyrus; MSG - middle short gyrus; 
ALG - anterior long gyrus; PLG - posterior long gyrus. 
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Table 4 - Morphology of the upper extremity of the insular gyri  

 ASG MSG PSG ALG PLG 
Isolated 76.7% 

(46/60) 
90.7% 
(49/54)  

70% 
 (42/60) 

65%  
(39/60) 

90.7% 
(39/43)  

Split gyrus 
(Bifid+ 

Ramified) 

23.3% 
(14/60) 

9.3%  
(5/54) 

30%  
(18/60) 

35%  
(21/60) 

9.3%  
(4/43) 

ASG - Anterior short gyrus; MSG - middle short gyrus; PSG - posterior short gyrus; 
ALG - anterior long gyrus; PLG - posterior long gyrus.   
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Table 5 - Comparison of the results on the accessory gyrus (AG) presence and 
development with and without the criteria defined by Wysiadecki et al. 44 

  AG absent AG underdeveloped AG well 
developed 

W
ith

 
C

la
ss

ifi
ca

tio
n 

C
ri

te
ri

a 

Our Results 
50 hemispheres 

34% (17/50) 28% (14/50) 38% (19/50) 

Wysiadecki et al. 44 

50 hemispheres 
30% (15/50) 36% (18/50) 34% (17/50) 

W
ith

ou
t 

C
la

ss
ifi

ca
tio

n 
C

ri
te

ri
a Ribas et al. 33  

16 hemispheres 
50% (8/16) Present in 50% of the hemispheres (8/16) 

Naidich et al. 25 

16 hemispheres 
0% (0/16) 62.5% (10/16) 31.25% (5/16) 

Türe et al. 40 

50 hemispheres 
18% (9/50) 34% (17/50) 48% (24/50) 

Tanriover et al. 38  
43 hemispheres 

40% (17/43) Present in 60% of the hemispheres (26/43) 
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Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

Authorship
All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Article transfer service
This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.
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Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.
After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

Open access
This journal offers authors a choice in publishing their research:

Subscription
• Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.
• No open access publication fee payable by authors.
• The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access
• Articles are freely available to both subscribers and the wider public with permitted reuse.
• A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 1800, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access
Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution's repository after an embargo period. This is the version that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropriate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy
Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.
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Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via D30http://ees.elsevier.com/cnn.

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION
NEW SUBMISSIONS
Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.
As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements
There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.
If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.
Divide the article into clearly defined sections.

Please do not embed your tables and figures in your manuscript text. Please place them at the end
of your Manuscript only (after reference).

38

http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
https://www.elsevier.com/about/policies/patient-consent
http://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing


AUTHOR INFORMATION PACK 15 Sep 2019 www.elsevier.com/locate/clineuro

Peer review
This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

REVISED SUBMISSIONS
Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure
Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
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• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Highlights
Highlights are mandatory for this journal as they help increase the discoverability of your article via
search engines. They consist of a short collection of bullet points that capture the novel results of
your research as well as new methods that were used during the study (if any). Please have a look
at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

Structured abstract
A structured abstract, by means of appropriate headings, should provide the context or background for
the research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations.

Keywords
Normally 6-8 items should be included either on the title page or following the Abstract. Authors are
encouraged to choose their own keywords, but Medical Subject Headings (issued with the January
Index Medicus, latest edition) may be used as a guide line

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

40

https://www.elsevier.com/authors/journal-authors/highlights
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions


AUTHOR INFORMATION PACK 15 Sep 2019 www.elsevier.com/locate/clineuro

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
• Supply files that are too low in resolution.
• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions
Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links
Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.
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Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/clinical-neurology-and-neurosurgery
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.
Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ....'
List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.
Examples:
Reference to a journal publication:
[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
[2] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:
[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281–304.
Reference to a website:
[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).
Reference to a dataset:
[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.
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Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
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Anexo II 

Parecer da Comissão de Ética do Centro Hospitalar Universitário de São 
João/ Faculdade de Medicina da Universidade do Porto
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SÃO JOÃO 

l]IPORTO 
FACULDADE DE MEDICINA 

UNIVERSIDADE DO PORTO 

Comissão de Ética Centro Hospitalar São João /
/ Faculdade de Medicina da Universidade do Porto n.º 4 4 1 j_A_'1 _ _

Questionário para submissão de Investigação 

Exmo. Sr. Presidente da Comissáo de Ética do Centro Hospitalar de Sáo Joáo/
Faculdade de Medicina da Universidade do Porto, 

Pretendendo realizar a investigação infracitada, solicito a V. Exa., na qualidade de Investigador, a sua apreciação e a 

elaboração do respetivo parecer. Para o efeito, anexo toda a documentação requerida. 

IDENTIFICAÇÃO DO ESTUDO 

Título da investigação: Anatomia Neurocirúrgica do Córtex Insular

Nome do investigador: Diogo da Cunha Cabral
----------------------------------- - --

Endereço eletrónico: diogo.cabral08@outlook.com

Caracterização da investigação: 
� Estudo observacional 

Contacto telefónico: 968050772

Estudo prospetivo Estudo retrospetivo 

Inquérito Outro. Qual? _ ___________________ __ 

Tipo de investigação: 

Com intervençáo � Sem intervençáo 

Formação do investigador em boas práticas clínicas (GCP): Sim � Náo 

Promotor(seaplicável}: _________________________________ _
Nome do orientador de dissertação/tese (se aplicável}: José Paulo Andrade

------------- -- -- --------

Endereço eletrónico: jandrade@med.up.pt
-------------------- ------- -- -- --------

Local/locais onde se realiza a investigação: Unidade de Anatomia do Departamento de Biomedicina da FMUP

Data prevista para início:� 04 2019 Data prevista para o término:_!!_ 

PROTOCOLO DO ESTUDO 

Síntese dos objetivos: 
Aprofundamento do conhecimento existente acerca da morfologia do córtex insular, no que diz respeito à organização dos diferentes 
sulcos e circunvoluções que caracterizam a superfície insular, bem como avaliar quais as variações mais prevalentes. 

Fundamentação ética (ganhos em conhecimento/inovação; ponderação benefícios/riscos): 
A ínsula é um estrutura localizada profundamente na fissura lateral (de Sylvius) que apresenta importantes funções gustativas, auditivas 
comportamentais, de linguagem e regulação cardiopulmonar. 
A sua localização estratégica junto de determinadas estruturas cerebrais de difícil acesso tornam a ínsula urna possível via de acesso 
neurocirúrgica a estas mesmas estruturas. Por outro lado, sabe-se hoje que a ínsula poderá estar envolvida em determinadas formas de 
epilepsia, sendo atualmente um alvo da cirurgia da epilepsia. 
Desta forma, pelas razões supramencionadas e pela necessidade de desenvolvimento de técnicas neurocirúrgicas que evitem dano e 
áreas funcionalmente importantes, torna-se fundamental um conhecimento aprofundado e detalhado da anatomia do córtex insular e da 
variabilidade que lhe está associada. 

46



CONFIDENCIALIDADE 

De que forma é garantida a anonimização dos dados recolhidos de toda a informação? 

O investigador necessita ter acesso a dados do processo clínico? 

Está previsto o registo de imagem ou som dos participantes? 

Se sim, está prevista a destruição deste registo após o sua utilização? 

CONSENTIMENTO 

O estudo implica recrutamento de: 

Sim 

OSim 

Sim 

Doentes: Sim [g] Náo Voluntários saudáveis: D Sim [g] Náo 

Menores de 18 anos: D Sim [g] Náo 

Outras pessoas sem capacidade do exercício de autonomia: D Sim [g] Náo 

A investigação prevê a obtenção de Consentimento Informado: Sim [g] Náo 

Se não, referir qual o fundamento para a isenção: 

Existe informação escrita aos participantes: D Sim [g] Náo 

PROPRIEDADE DOS DADOS 

A investigação e os seus resultados são propriedade intelectual de: 

Promotor Ambos Serviço onde é realizado 

Náo 

Náo 

Náo 

Investigador 

Náo aplicável Outro: _________________ ______ ___ _ __ _ 

BENEFÍCIOS, RISCOS E CONTRAPARTIDAS PARA OS PARTICIPANTES 

Benefícios previsíveis: 

Riscos/incómodos previsíveis: 

São dadas contrapartidas aos participantes: 

· pela participação Sim Náo Náo aplicável 

· pelas deslocações D Sim D Náo D Náo aplicável 

· pelas faltas ao emprego D Sim D Náo D Não aplicável 

· por outras perdas e danos Sim Náo Não aplicável 

CUSTOS / PLANO FINANCEIRO 

Os custos da investigação são suportados por: 

Investigador D Promotor D Serviço onde é realizado 

[g] Náo aplicável Outro: ___________________ ___ ______ _ 

Existe protocolo financeiro? D Sim [g] Náo 
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