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Abstract 
Introduction: the left atrial appendage, a dormant embryonic vestige, would 
play a major role in cardiac hemodynamic changes, volume homeostasis and 
thrombi formation. It, therefore constitutes a therapeutic target. Its morphology 
is extremely variable. Objective: it consisted on determining the morphological 
variations of the left auricle as well as their interest in the prevention of thrombi 
in the Senegalese. Material and Method: This study was conducted by dissect-
ing 36 fresh hearts from Senegalese anatomical subjects with a sampling of the 
left atrial appendage, including specimens with normal morphological appear-
ance. Their morphology was studied using the fresh and frozen plaster molding 
method. The data obtained were analyzed statistically. Results: the average age 
of the subjects was 33 years, with a sex ratio of 1.06, the cauliflower shape was 
dominant with 57% of cases and the cactus shape (4%) was less frequent. The 
cauliflower shape presented a clear angulation compared to the others without 
statistically significant differences according to age. Conclusion: This work 
showed a great morphological variability of the left atrial appendage. It can pro-
vide an update on the specificity of Senegalese. Taking these variations into ac-
count is important in the safe management of hemodynamic conditions and the 
improvement of the management of recurrent strokes. 
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1. Introduction 

The left atrial appendage (LA) has long been considered a dormant embryological 
structure. Formerly called auricular appendage [1] [2]. It is a complex functional 
organ that contributes to cardiac hemodynamic changes and volume homeostasis 
[2] [3], which makes it a therapeutic target [4] [5]. Work on CT and MRI images 
has recently shown its morphological classification into 4 main forms and demon-
strated inequalities in terms of embolic risk [6] [7]. 

Anatomical works contain few detailed descriptions of the left atrial appendage, 
and local data are even rarer. The development of modern imaging techniques has 
enabled its description in vivo and has given renewed interest to the study of its 
morphology, knowledge of which is essential for the etiopathogenic analysis of 
stroke recurrences [8]-[10]. It is in this context that we undertook this work in 
order to study the morphological variants of the left atrial appendage, the consid-
eration of which is essential for stent placement during its percutaneous closure. 

2. Material and Method  

This was a study by dissection of 36 fresh hearts from anatomical subjects, taken 
from the pathological anatomy departments of Idrissa Pouye and Dalal Jamm hos-
pitals in Dakar. It included adult anatomical subjects of both sexes whose circum-
stances of death were not natural death or death linked to pathology or cardiac 
malformation. 

The removed hearts were immersed in ice and sent to the anatomy and organ-
ogenesis laboratories of Dakar Cheikh Anta DIOP University and the Joint Re-
search, Exploration and Diagnostic Unit of the UFR of Health Sciences of thiès 
Iba Der THIAM University, where they were kept in the freezer. This was followed 
by rinsing and dissection with resection of the left atrial appendage and their edges 
(Figure 1). 
 

 
Figure 1. Left atrial appendage sampled with its banks. 1- left atrial appendage; 2- banks of 
left atrial appendage. 
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After collecting the sociodemographic data of each subject, we excised the left 
atrial appendage with an overhang on the original atrial walls, which we pinned 
on a plate. Then, we filled with semi-liquid plaster through a hole centered on the 
plate, the atrial appendage being suspended in a tray. After 24 hours of freezing 
(Figure 2), the preparation became solid and the organic parts were carefully de-
tached using blades then refrozen for an additional 24 hours in order to recover 
the molding obtained. The morphometry of the atrial appendage was thus studied 
according to imaging classifications [6] [7]. We were interested in variations in 
shape, main axes (apex-base of the orifice), angulations and trabeculae. The data 
obtained were analyzed statistically. 
 

 
Figure 2. Shape of the left atrial appendage like a chicken wing after filling with semi-liquid 
plaster and 24 hours of freezing. 1- aluminum cardboard plate; 2- molded auricle first day. 

3. Results 

The sample consisted of 21 men (58.33%) and 15 women (41.67%). The average age 
was 33 years, with extremes of 24 and 76 years for a sex ratio of 1.4. The average 
weight of the hearts was 269.3 grams (±39.52), with extremes of 212 and 360 grams. 

The cauliflower shape is dominant with 57% of cases, followed by the chicken 
wing shape with 27%. The windsock and cactus shapes are less frequent, with 12% 
and 4% respectively. 

The left pinky was often smaller than its right counterpart throughout the sam-
ple, the cauliflower shape was less bulky than the others. The smaller the left atrial 
appendage was, the closer its relationships were with the surrounding structures. 

The cauliflower and windsock shapes have more lobes than the others (3). Con-
cerning the axes, the cauliflower shape (Figure 3) presented a more marked 
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angulation depending on age and heart weight compared with a p-value of 0.87 
while the cactus shapes (Figure 4) and sleeve air were direct or even semi-direct. 
Regarding the trabeculae, the cactus shape was followed by the cauliflower shape. 
The overall distribution of lobes, major axes and trabeculae according to the dif-
ferent shapes is summarized in Table 1. 
 

 
Figure 3. Cauliflower shape cast in plaster. 1- major angulated axis. 

 

 
Figure 4. Cactus shape molded after 48 hours: direct long axis. 1- Major direct axis. 
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Table 1. The overall distribution of lobes, major axes, and trabeculae depends on the shape. 

Shapes Lobes Major-axes Trabeculae 

Cauliflower 3 corner 11 

Chicken wing 1 direct 4 

Windsock 2 semi-direct 6 

Cactus 1 direct 18 

4. Discussion 

In our study, the average age (33 years) was much lower than that of certain au-
thors, such as Gunther et al., whose results were around 72 years [10]-[12]. This 
could be explained by the fact that their populations were elderly people living 
with cardiac pathology. Concerning the morphological classification, studies on 
MRI scanners and mathematical algorithms of the left atrial appendage in 4 main 
shapes inspired us and demonstrated their inequality in terms of embolic risk [5] 
[7] [8] [10] [11]. Regarding the size and shape of the auricular appendage, we were 
in agreement with these authors, however our percentages differed a few times. 
The chicken wing shape (97.6%), largely in the majority compared to our results 
(27%). The latter would thus seem to pose little risk, with a rate of embolic events 
up to 8 times lower than with the form most at risk: cauliflower, less frequent in 
their series than in ours (57%) [8]. When the left atrial appendage is cauliflower-
shaped, it has a high potential for dysfunction and contributes to the genesis of 
thrombus and an increased predisposition to emboligenic events of cardiac origin, 
such as atrial fibrillation with all cardio-embolic complications that this involves 
[8]. 

In our series, the cauliflower shape presented a significantly more marked an-
gulation compared to the others without statistically significant differences de-
pending on age and heart weight. GUNTHER [8] had the same results in addition 
to major spiral axes, for him, imaging techniques can frequently produce different 
images depending on the planes of space since 90% of his casts had four or more 
branches, caused by trabeculations of the appendicular wall. However, the distinc-
tion between trabeculations and thrombus poses a real problem of distinction in 
this in vivo reality, hence the interest of our study, which presents, in addition to 
the possibility of cleaning before molding, the reproduction of shapes, axes and 
trabeculae real. 

Regarding the small size of the left atrial appendage compared to its right coun-
terpart, our results were in agreement with certain authors [5] [6]. The latter also 
encountered lobes of no known use, variable main axes depending on the associ-
ated pathology and in relation to the adjacent cardiac and extracardiac structures. 
According to them, this relationship is extremely relevant for interventional pro-
cedures, especially since the apex of the appendix is more contractile [5] [6] [8]. 
They add that patients with atrial fibrillation, left ventricular hypertrophy, and 
myocardial scarring tend to have larger appendages, contrary to our findings 
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regarding weight. Knowledge of these facts would help interventionalists take ad-
vantage of imaging techniques when evaluating the adequacy of the left atrial ap-
pendage anatomy for closure to select the optimal device to reduce complications 
and increase success [6] [8] [10]. It will always require support on anatomical data 
to justify the interest in our study. 

5. Conclusion 

This work showed a great morphological variability of the left atrial appendage. It 
can provide an update on the specificity of Senegalese. Taking these variations 
into account is important in the management of hemodynamic conditions and 
the improvement of the management of recurrent strokes. 
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