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SUMMARY
Background. The fabella, a sesamoid bone in the posterolateral aspect of the knee, 
induces clinical conditions. Considering its ethnic variations and surgical importance, 
we measured the dimensions and recorded the prevalence of fabella in a Saudi popu-
lation. This study aims to compare the features of fabella in Saudis with other popula-
tions and to test whether its incidence is associated with gender, side, laterality, and age.
Methods. In this retrospective cross-sectional study, we reviewed knee radiographs 
and magnetic resonance imaging films of 820 patients aged 20-90 years. Descriptive 
statistics were performed to estimate the prevalence of fabella. The chi-square test was 
used to evaluate the associations of sex, age, and laterality with the prevalence of fabel-
la. The size of the fabella was measured and compared between the sexes and with 
other studies using independent t-tests. The level of significance was set at p < 0.05. 
Results. The overall prevalence of bony fabellae was 20.73 %, but no cartilaginous 
fabella was identified. Its prevalence was significantly associated with age (p = 0.009), 
right side (p = 0.003) and laterality (p = 0.002). The mean length, thickness, and width 
were 6.4 mm, 6.07 mm, and 4.74 mm, respectively. The size was significantly larger in 
males than in females (p < 0.001). The size of the fabella in Saudis is significantly larger 
than in Turks and smaller than in Asians (p < 0.001). 
Conclusions. The anatomical features and prevalence of fabella in Saudis vary from 
those of other ethnic populations. It is clinically crucial to comprehend its variations 
and features for health professionals, aiding in the differential diagnosis of pathologi-
cal loose bodies and preventing complications during knee arthroplasty. 
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INTRODUCTION
Fabella is a small bean-shaped sesamoid bone located in 
the anatomically complex posterolateral region of the knee 
joint. Topographically, fabella lodges within the tendinous 
lateral head of the gastrocnemius (1). It develops by endo-
chondral ossification from a combination of genetic regu-
lation and compressive load on the gastrocnemius lateral 

head, which provides a biomechanical advantage (1, 2). As 
a genetically controlled structure, fabella originates from 
Sox9+/Scx+ progenitors under the regulation of transform-
ing growth factor b (TGFb), while differentiation is medi-
ated by BMP4 and BMP2 (3). The biomechanics of fabella 
are to alleviate friction-induced tendon injury, enhance the 
gastrocnemius muscle efficiency, and stabilize the postero-
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lateral part of the knee by reinforcing the fabellofibular liga-
ment. Additionally, the articulating groove on the back of 
the lateral femoral condyle stabilizes the fabella (4, 5). 
Medical professionals must know its normal variations, 
prevalence, anatomy, and biomechanics to understand 
the pathological conditions associated with the knee joint 
and in the selection of treatment options (1, 6). Accord-
ing to ontogenetic theory, cartilaginous fabellae develop 
in fetuses as early as 15 weeks, and once they ossify, they 
are often evident on radiographs of the knee’s lateral aspect 
(7). However, from a clinical point of view, it is crucial to 
categorize its anatomical characteristics from osteophytes, 
intra-articular loose bodies, and intra-meniscal calcifications 
in osteoarthritis (8). Although the fabella functions as a 
knee joint stabilizer, its presence can lead to knee disorders. 
These include chondromalacia, osteoarthritis, and Fabel-
la pain syndrome. Additionally, fabella hypertrophy causes 
entrapment syndrome associated with the popliteal artery 
and common fibular nerve (1, 9).
It is common in non-human mammals, but observation-
al epidemiological studies in humans have found that the 
prevalence rate varies widely from 3 to 87% across different 
populations (10, 11). Its prevalence is population depen-
dent, 3.1% to 31.3% in Caucasians and 30.6% to 85.8% 
in Asians, with no significant difference between sexes (4, 
10, 12, 13). As a result of this variation, studies on different 
populations are warranted. To the best of our knowledge, 
there are no baseline reports in the literature on the preva-
lence of fabella in the Saudi population. Against this back-
ground, in this study, we used radiographs and MRI imag-
es to describe the size and prevalence of fabella in a Saudi 
population. The secondary aim was to compare the features 
of fabella in Saudis with other populations and also to test 
the hypothesis of whether its prevalence is associated with 
gender, side of the limb, and age.

MATERIALS AND METHODS

Study design and subjects 
This retrospective cross-sectional study was designed with 
820 (410 males and 410 females, aged from 20 to 90 years, 
1,640 knee MRI images) patients referred to the radiological 
department for radiological investigation between 2016 and 
2022. This study protocol (SP21A/289/06) was approved by 
the Institutional Review Board of King Saud Bin Abdulaziz 
University for Health Sciences, Al Ahsa, Saudi Arabia. The 
inclusion criteria were patients aged more than 20 years. 
The exclusion criteria were patients with advanced osteo-
arthritis, knee fractures and injuries, ligament injuries, and 
if the posterior osteophytes and the fabella were not distin-

guished. The present study was conducted according to the 
principles of the Declaration of Helsinki. 

Data collection method  
The patient data was collected from the hospital’s data 
management system (BESTCare 2.0) from the Radiolo-
gy Department, King Abdullah Military City Hospital, Al 
Ahsa, Saudi Arabia. The digital bilateral radiographs and 
MRI scans of the knee were reviewed using the Picture 
Archiving Communication System (PACS). In general, 
radiographs of the knee were used to identify bony fabel-
lae, and MRI scans to detect both bony and cartilaginous 
fabellae. All the identified fabella were osseous structures 
located in the lateral heads of gastrocnemius. The incidence 
of bony fabella on the MRI scans and radiographs of both 
sides of the knees was documented according to age and 
sex. The whole study group subjects were classified into 
five age groups at an interval of ten years. The following 
parameters, maximum length (figure 1), maximum thick-
ness of the fabella (figure 2), and maximum width (figure 
3), were measured using different MRI views (sagittal, and 
axial views). One researcher independently measured all the 
fabella measurements using the software-integrated ruler 
functionality. The measurements were repeated twice, and 
the average value was calculated.  

Figure 1. Sagittal section MR image of the knee demonstrates 
the measurement of the maximum length of the fabella.
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Statistical analyses 
The IBM SPSS software package (ver. 23; IBM Corp., 
Armonk, NY, USA) performed the statistical analysis for 
Windows. Descriptive statistics (mean, standard deviation, 
frequency, minimum, and maximum) were used to evalu-
ate the demographic and radiological features (size preva-
lence, side, and laterality). The chi-square test was used to 
determine the association of gender, age, and laterality with 
the prevalence of fabella. The fabella size was measured and 
compared between the sexes and with other studies using 
independent t-tests. The level of significance was set at 
p < 0.05. 

RESULTS 
The overall prevalence rate of fabella was found in 170 
(20.73%) out of 820 subjects. The distribution of the fabel-
la among the sexes is presented in table I. The prevalence 
of fabella was greater in males [93 (22.7%)] than in females 
[77 (18.8%)], with no significant differences. It was found 
bilaterally in 114 (14%) subjects [62 (15.1%) males and 52 
(12.7%) females] and unilaterally in 56 (6.85%) subjects 
[31 (7.56%) males and 25 (6.1%) females] with signifi-
cant difference (p = 0.002). Among unilateral cases (56 
subjects), the prevalence of fabella was significantly greater 
(p = 0.003) on the right side (39 subjects) than on the left 
side (17 subjects). The distribution of the fabella according 
to different age groups is presented in table II. The prev-
alence rate of the fabella between the age category groups 
differed significantly (p = 0.009). Its prevalence was high-
est in the age category 41 to 50 years (28.6%), followed by 
the age categories 51 to 60 years (26.1%) and 61 to 70 years 
(27%), and decreased in the age categories over 70 years. 
The overall mean length of the fabella was 6.4 ± 1.32 (4.1-
9.1) mm, with 7.01 mm in males and 5.78 mm in females. 
The overall mean thickness of the fabella was 4.74 ± 1.29 
(3.1-7.7) mm, with 4.99 mm in males and 4.49 mm in 
females. The mean width of the fabella in the overall popu-
lation was 6.07 ± 1.30 (3.9-9.4) mm with 6.53 mm in males 
and 5.61 mm in females. The fabella was significantly (p 
< 0.001) longer, wider, and thicker in males compared to 
females (table III).
The fabella dimensions of the Saudis differ significant-
ly from those in previous studies in terms of ethnicity. On 
average the Saudi fabella is significantly shorter than those 
of Singaporeans and Romanians, but significantly wider 
and narrower than the Chinese. In contrast, the Saudi 
fabella is significantly longer, wider, and thicker than the 
Turks fabella (table IV).

Figure 2. Sagittal section MR image of the knee demonstrates 
the measurement of the maximum thickness of the fabella.

Figure 3. Axial section MR image of the knee demonstrates 
the measurement of the maximum width of the fabella.
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Table I. Crosstabulation of fabella laterality with sex. 

Sex Fabella 
absent, n (%) 

Fabella present

TotalUnilateral Bilateral, n (%)
Right 
n (%) 

Left 
n (%)

 

Male 317 (77.32) 23 (5.61) 8 (1.95) 62 (15.12) 410

Female 333 (81.22) 16 (3.9) 9 (2.2) 52 (12.68) 410

Total 650 (79.27) 39 (4.76) 17 (2.07)   114 (13.9) 820

Table II. Crosstabulation of age and presence of fabella. 

Age (years)
Fabella 

Total
Absent n (%) Present n (%)

20-30 88 (89.80) 10 (10.20) 98

31-40 92 (76.67) 28 (23.33) 120

41-50 108 (72) 42 (28) 150

51-60 96 (73.85) 34 (26.15) 130

61-70 89 (72.95) 33 (27.05) 122

71-80 87 (87) 13 (13) 100

81-90 90 (90) 10 (10) 100

Total 650 (79.27) 170 (20.73) 820

Table III. Comparison of parameters of the fabellae between Saudi males and females.

Fabella parameters 
Male Female Total

P-value 
Mean ± SD (range)

Length (mm) 7.01 ± 1.52 (6.89-9.1) 5.78 ± 1.33 (4.1-6.87) 6.4 ± 1.32 (4.1-9.1) < 0.001*

Width (mm) 6.53 ± 1.54 (3.9-9.4) 5.61 ± 1.18 (3.91-7.43) 6.07 ± 1.30 (3.9-9.4) < 0.001*

Thickness (mm) 4.99 ± 1.34 (3.1-7.7) 4.49 ± 1.21 (3.41-5.99) 4.74 ± 1.29 (3.1-7.7) < 0.01*

Table IV. Comparison of the fabella dimension (mm) of the present study results with other studies. 

Author Ethnic group
Mean ± SD

Length Width Thickness
Zeng et al. (11) Asian (China) - 11.67 ± 2.68* 5.76 ± 1.28*

Chew et al. (17) Asian (Singapore) 7.06 ± 1.90* 6.12 ± 3.26 4.89 ± 1.94

Ortega and Olave (12) Caucasian (Chile) 7.32 - 3.22

Pop et al. (14) Caucasian (Romanian) 8.71 ± 0.41*  4.81 ± 0.56* -

Adedigba et al. (18) African (Nigeria) 4.04 5.24 -

Özbay et al. (20) Caucasian (Turkey) 6.05 ± 1.4* 5.92 ± 1.2* 4.63 ± 1.09*

Present study Asian (Saudi Arabia) 6.4 ± 1.32 6.07 ± 1.31 4.74 ± 1.27 

*Indicates the fabella dimensions of other studies that are significantly different from the present study.
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DISCUSSION
Several epidemiological studies reported the prevalence 
of fabella using observational methods like radiography, 
computed tomography, MRI, or cadaver studies (table 
V). However, the reported prevalence rate varied among 
the methods, populations, sexes, and ages (4, 10-14). In 
light of its wide variations between the ethnic groups, we 
believe that general statistics on the presence of fabella 
cannot be extrapolated against other ethnic groups. As a 
result, in this study, we investigated the incidence of fabel-
la in a Saudi population using a combination of MRI and 
radiography.  
Asghar et al. (15) reported in a systemic review that the 
average prevalence rate of fabella worldwide from 34,733 
knee joints is 25%. In the Saudi population, the preva-
lence of fabella is greater than the global average rate. As 
the literature review shows, fabella occurs more frequently 
in the East than in the West. Our study prevalence rate of 
fabella (20.73%) is on the higher end of the range report-
ed (3.1%-31.3%) in Western populations, and it is much 
lower than the prevalence rates reported in East Asian 

countries: China (86.9%) and Japan (85.8%) (4, 10-12). 
The highest prevalence rate of fabella was reported in the 
Oceanians, followed by the East Asian population (1, 15). 
In contrast, another Southeast Asian study from Singa-
pore reported a lower incidence rate (31.25%) (17). Our 
findings were comparable to the lowest prevalence rates 
in South Africa (11.94%) and Nepal (12.3%) (18, 19). 
Recently conducted MRI studies on the Middle Eastern 
population include Turkish and Omanis (24.1%). In addi-
tion, our research on Saudis found a prevalence rate of 
20.73%, which is identical to Turks (20.63%) and lesser 
than Omanis (24.1%) (20, 21). A variation in fabella prev-
alence among Middle Eastern populations lends credence 
to the notion that the prevalence of fabella differs among 
ethnic groups. 
The type of method also has an impact on the preva-
lence rate of fabella. For instance, Asian studies conduct-
ed using cadavers reported a higher prevalence of fabel-
la than radiological studies because both cartilaginous 
and bony fabella can easily be identified and described in 
cadavers, which might have contributed to the high prev-

Table V. Comparison of the prevalence of fabella in the present study with other studies. 

Author Year Ethnic group Method
Number 
of knee 

samples (n)

Prevalence 
of

fabella (%)

M 
(%)

F 
(%)

Minowa et al. (4) 2004 Asian (Japan) Cadaver 212 85.8 - -

Kawashima et al. (23) 2007 Asian (Japan) Cadaver 75 92 40.3 50

Silva et al. (10) 2010 Caucasian (Brazil) Cadaver 64 3.1 - -

Phukubye and Oyedele (22) 2011 South African Cadaver 102 23.5 21.2 27.8

Piyawinijwong et al. (24) 2012 Asian (Thailand) Cadaver 372 50.53 20.16 18.54

Zeng et al. (11) 2012 Asian (China) Cadaver; 
Radiography

61 86.9 - -

Tabira et al. (25) 2013 Asian (Japan) Cadaver 102 68.6 - -

Ehara et al. (13) 2014 Asian (Japan) MRI 653 30.6 - -

Chew et al. (17) 2014 Asian (Singapore) Radiography; MRI 80 31.25 31.94 25

Hauser et al. (5) 2015 European (Switzerland) CT 400 26.3 - -

Egerci et al. (31) 2016 Caucasian (Turkey) Radiography 1000 22.8 21.6 24

Ghimire et al. (19) 2017 Asian (Nepal) Radiography 155 12.3 8.2 14.7

Ortega and Olave (12) 2018 Caucasian (Chile) Radiography 400 31.25 20.45 42.3

Pop et al. (14) 2018 Caucasian (Romanian) MRI 431 16.93 15.76 17.98

Calsikan et al. (30) 2020 Caucasian (Turkey) MRI 500 28 31.88 23.21

Al Matroushi et al. (21) 2021 Asian (Oman) Radiography; MRI 813;119 24.1 28.6 20

Adedigba et al. (18) 2021 African (Nigeria) Radiography 754 11.94 14.55 10.04

Özbay et al. (20) 2022 Caucasian (Turkey) MRI 1008 20.63 21.21 20.27

Present study 2024 Asian (Saudi Arabia) Radiography MRI 870 28 31.88 23.21

M: male; F: female.
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alence rate of fabella (4, 11, 22-25). Another reason for 
the high prevalence of fabella in the Asian population has 
been hypothesized to be a result of the daily activities that 
Japanese and Chinese engage in, such as kneeling, squat-
ting, and tailor sitting. However, this plea alone does not 
explain the high prevalence (15). Although the Saudis and 
Omanis also have the habit of flexing the knee while offer-
ing ritual prayers, the incidence of fabella was minimally 
lower than in the Asian mongoloids (15, 21). The differ-
ence in knee joint alignment among ethnic groups may 
also explain the higher prevalence of fabella. The Ocea-
nians, Chinese, and Japanese have a valgus alignment of 
the femoral angle as opposed to the varus alignment seen 
in Middle Eastern populations (26, 27). The valgus align-
ment shifts weight-bearing from the medial to the later-
al compartment. The pressure of the fabella against the 
posterior aspect of the lateral femoral condyle might spur 
the development and ossification of the fabella (5, 28). 
In this study on the Saudi population, the overall mean 
length, thickness and width of the fabella were 6.4 mm, 
4.74 mm, and 6.07 mm, respectively. Fabella lengths in the 
range of 4 to 22 mm with a diameter of about 10 mm have 
been reported in symptomatic patients (12, 35). Overall, 
the dimensions of fabella in Saudis were significantly larg-
er than those of African and Turkish populations (18, 20). 
On the other hand, the fabella size in the Asians was larger 
than in the Saudis (11, 17). Despite the ethnic differenc-
es with Saudis, the fabella size was significantly larger in 
males than in females among Turks and Romanians (14, 
20). These variations in fabella size and prevalence across 
populations and genders may be due to biomechanical, 
genetic, and geographical factors (17, 18). 
Apart from the emphasis on ethnic differences in fabel-
la prevalence, it has been widely debated in the existing 
literature if gender, laterality, and side are associated with 
fabella prevalence. Lamentably, discussion of this point is 
difficult because only a few studies established a significant 
association, but most authors failed to demonstrate any 
significant association. The overall prevalence of fabella 
prevalence in Saudis was much higher in males (16.33%) 
than in females (14.33%), with no significant difference. 
Similar to our findings, different studies reported a higher 
frequency rate of fabella in males, whereas few other stud-
ies found it in females with no significant sex difference 
(5, 12, 17, 19, 22, 23, 29). In contrast, Hauser et al. (5) and 
Adedigba et al. (18) found approximately a 1:1 prevalence 
of fabella in males and females. Furthermore, Ortega and 
Olave (12) and Akdeniz et al. (29) study’s found that the 
females outnumber males in the Chilean and Turkish 
populations by 1.5:1 and 2:1, respectively, with no signif-
icant differences. In contrast, another study from Turkey 

by Caliskan et al. (30) found that male predominance was 
statistically significant.   
In terms of fabella laterality, the bilateral versus unilater-
al case ratio was 2:1, with a significant difference. A simi-
lar ratio was found in studies conducted by Adedigba et 
al. (18), Phukubye and Oyedele (22), Piyawinijwong et 
al. (24), and Egerci et al. (31), but no significant differ-
ence was observed. In line with our study, Akkoc et al. 
(32) found a significant difference in the ratio. This pattern 
reveals that the bilateral presence of fabella was higher than 
unilateral, regardless of ethnicity. Regarding the symmetry 
of fabella incidence in Saudis, the unilateral incidence of 
fabella is significantly more common only on the right side. 
However, no significant sex difference was found on both 
sides of the knee. In contrast, Phukubye and Oyedele (22), 
Caliskan et al. (30), and Egerci et al. (31) found no statisti-
cally significant difference between the sides. Matroushi et 
al. (21) observed a significant sex difference in the occur-
rence of fabella in the left knee. 
Although the exact age of fabellar ossification is ambigu-
ous, ossified fabellae have been found as young as 12-14 
years old. Several studies have examined the relationship 
between prevalence rates and ages (13). In line with our 
findings, Matroushi et al. (21), Phukubye and Oyedele 
(22), and Akdeniz et al. (29) reported that the ossification 
of the fabella increases with age. In this study, fabella prev-
alence increased approximately up to age 70 and decreased 
gradually after the age 70s. In contrast, Berthaume and 
Bull (1), Hauser et al. (5), Tabira et al. (25), and Egerci et 
al. (31) demonstrated no association between age and the 
presence of fabella. The structure of fabella has been char-
acterized as either bony or nonbony in various anatom-
ical investigations. Kawashima et al. (23) observed that 
the majority of the fabellae in the gastrocnemius’s lateral 
head were cartilaginous (57.3%) than the bony (34.7%) 
in a Japanese population. According to histological stud-
ies, the nonbony fabella is composed of dense connective 
tissue with a cartilage matrix. The bony fabellae had a 
cartilage matrix, compact bone with bone marrow, filled 
by adipocytes (11, 22). Minowa et al. (4) categorized the 
fabella based on texture as hard and elastic. On the other 
hand, Chew et al. (17) and Maturoishi et al. (21) report-
ed that all the identified fabella were osseous structures 
in their investigation utilizing MRI scans. Similarly, all the 
observed fabellae were bony structures in the Saudis.
The strength of our study is that this is the first study to 
explore the prevalence and characteristics of fabella in a 
Saudi population using both plain radiographs and MRI 
films. Secondly, the medical images of the patients were 
enrolled from the archive system, allowing us to inves-
tigate big data sets with an accurate distribution of age 

Table V. Comparison of the prevalence of fabella in the present study with other studies. 

Author Year Ethnic group Method
Number 
of knee 

samples (n)

Prevalence 
of

fabella (%)

M 
(%)

F 
(%)

Minowa et al. (4) 2004 Asian (Japan) Cadaver 212 85.8 - -

Kawashima et al. (23) 2007 Asian (Japan) Cadaver 75 92 40.3 50

Silva et al. (10) 2010 Caucasian (Brazil) Cadaver 64 3.1 - -

Phukubye and Oyedele (22) 2011 South African Cadaver 102 23.5 21.2 27.8

Piyawinijwong et al. (24) 2012 Asian (Thailand) Cadaver 372 50.53 20.16 18.54

Zeng et al. (11) 2012 Asian (China) Cadaver; 
Radiography

61 86.9 - -

Tabira et al. (25) 2013 Asian (Japan) Cadaver 102 68.6 - -

Ehara et al. (13) 2014 Asian (Japan) MRI 653 30.6 - -

Chew et al. (17) 2014 Asian (Singapore) Radiography; MRI 80 31.25 31.94 25

Hauser et al. (5) 2015 European (Switzerland) CT 400 26.3 - -

Egerci et al. (31) 2016 Caucasian (Turkey) Radiography 1000 22.8 21.6 24

Ghimire et al. (19) 2017 Asian (Nepal) Radiography 155 12.3 8.2 14.7

Ortega and Olave (12) 2018 Caucasian (Chile) Radiography 400 31.25 20.45 42.3

Pop et al. (14) 2018 Caucasian (Romanian) MRI 431 16.93 15.76 17.98

Calsikan et al. (30) 2020 Caucasian (Turkey) MRI 500 28 31.88 23.21

Al Matroushi et al. (21) 2021 Asian (Oman) Radiography; MRI 813;119 24.1 28.6 20

Adedigba et al. (18) 2021 African (Nigeria) Radiography 754 11.94 14.55 10.04

Özbay et al. (20) 2022 Caucasian (Turkey) MRI 1008 20.63 21.21 20.27

Present study 2024 Asian (Saudi Arabia) Radiography MRI 870 28 31.88 23.21

M: male; F: female.
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and gender across the population so the results would be 
more representative. However, this observational retro-
spective study has some limitations. Since this study is 
from a single region of Saudi Arabia, the outcomes do 
not apply to the entire Saudi population. Furthermore, 
it was a retrospective study for which selection bias may 
be concerned. In light of the current study, further multi-
center clinical research with larger sample sizes empha-
sizing the radiological and histological characteristics of 
fabella would be beneficial in the clinical diagnosis and 
treatment of patients with knee pain.

CONCLUSIONS
In conclusion, the prevalence of bony fabella among 
Saudis is 20.73%, with males typically having larger fabel-
la size than females. The prevalence rate correlated posi-
tively with age but was not influenced by sex or laterality. 
Compared to Turks, Saudis have a similar prevalence rate 
but larger fabella size, while Asians have a higher preva-
lence rate and larger fabella. Given variations across popu-
lations, understanding the fabella prevalence rate and 
characteristics in Saudis is crucial for accurate diagnosis 
and preventing complications during knee arthroplasty.

FUNDINGS
None.

DATA AVAILABILITY 
Data are available under reasonable request to the corre-
sponding author.

CONTRIBUTIONS 
VP, KA: conceptualization, design. PV, KA, NS, ST: data 
extraction. PV, KA, SJ: data analysis and interpretation. SJ, 
ST: figures. PV, SN: writing – original draft. PV, KA, NS: 
writing – review & editing. 

ACKNOWLEDGEMENTS
The authors would like to thank the Deanship of Scientific 
Research, Majmaah University for the support of this proj-
ect with the number R-2024-989.

CONFLICT OF INTERESTS 
The authors declare that they have no conflict of interests. 

REFERENCES
1. Berthaume MA, Bull AMJ. Human biological variation in sesa-

moid bone prevalence: the curious case of the fabella. J Anat.
2020;236(2):228-42. doi: 10.1111/joa.13091.

2. Drachman DB, Sokoloff L. The role of movement in embry-
onic joint development. Dev Biol. 1966;14(3):401-20. doi:
10.1016/0012-1606(66)90022-4.

3. Eyal S, Rubin S, Krief S, Levin L, Zelzer E. Common cellu-
lar origin and diverging developmental programs for different
sesamoid bones. Development. 2019;146(4):dev167452. doi:
10.1242/dev.167452.

4. Minowa T, Murakami G, Kura H, Suzuki D, Han SH, Yamashi-
ta T. Does the fabella contribute to the reinforcement of the
posterolateral corner of the knee by inducing the development
of associated ligaments? J Orthop Sci. 2004;9(1):59-65. doi:
10.1007/s00776-003-0739-2.

5. Hauser NH, Hoechel S, Toranelli M, Klaws J, Müller-Gerbl
M. Functional and Structural Details about the Fabella: What
the Important Stabilizer Looks Like in the Central Euro-
pean Population. Biomed Res Int. 2015;2015:343728. doi:
10.1155/2015/343728.

6. Chahla J, Moatshe G, Dean CS, LaPrade RF. Posterolateral
Corner of the Knee: Current Concepts. Arch Bone Jt Surg.
2016;4(2):97-103.

7. Jin ZW, Shibata S, Abe H, Jin Y, Li XW, Murakami G. A
new insight into the fabella at knee: the foetal development
and evolution. Folia Morphol (Warsz). 2017;76(1):87-93. doi:
10.5603/FM.a2016.0048.

8. Duncan W, Dahm DL. Clinical anatomy of the fabella. Clin
Anat. 2003;16(5):448-9. doi: 10.1002/ca.10137.

9. Zipple JT, Hammer RL, Loubert PV. Treatment of fabel-
la syndrome with manual therapy: a case report. J
Orthop Sports Phys Ther. 2003;33(1):33-9. doi: 10.2519/
jospt.2003.33.1.33.

10. Silva JG, Chagas CAA, Torres DFM, Servidio L, Vilela AC,
Chagas WA. Morphological analyisis of the fabella in Brazil-
ians. Int J Morphol. 2010;28:105-10. doi:10.4067/S0717-
95022010000100015.

11. Zeng SX, Dong XL, Dang RS, et al. Anatomic study of fabel-
la and its surrounding structures in a Chinese population.
Surg Radiol Anat. 2012;34(1):65-71. doi: 10.1007/s00276-
011-0828-4.

12. Ortega M, Olave E. Presence, Location and Biometry of Fabe-
la in Chilean Individuals: Radiological Study. Int J Morphol.
2018;36(1):358-61. doi: 10.4067/S0717-95022018000100358.

13. Ehara S. Potentially symptomatic fabella: MR imaging
review. Jpn J Radiol. 2014;32(1):1-5. doi: 10.1007/s11604-
013-0253-1.

14. Pop TS, Pop AM, Olah P, Trâmbiţaş C. Prevalence of the
fabella and its association with pain in the posterolateral
corner of the knee: A cross-sectional study in a Romanian
population. Medicine (Baltimore). 2018;97(47):e13333. doi:
10.1097/MD.0000000000013333.

15. Asghar A, Naaz S, Chaudhary B. The Ethnic and Geographical 
Distribution of Fabella: A Systematic Review and Meta-Analy-



299Muscles, Ligaments and Tendons Journal 2024;14 (2)

Vasanthakumar Packirisamy, Khaled Aljarrah, Sameer E Tasslaq, Et Al.

sis of 34,733 Knees. Cureus. 2021;13(4):e14743. doi: 10.7759/
cureus.14743.

16.	Corvalan C, Tang C, Robinson M. Fabella and cyamella of the 
human knee joint discovery by dissection and ultrasound exam-
ination. Eur J Anat. 2018;22(2):103-9.

17.	Chew CP, Lee KH, Koh JS, Howe TS. Incidence and radiologi-
cal characteristics of fabellae in an Asian population. Singapore 
Med J. 2014;55(4):198-201. doi: 10.11622/smedj.2014052.

18.	Adedigba JA, Idowu BM, Hermans SP, et al. Fabella and patel-
la variants: radiographic prevalence, distribution and clinical 
relevance in a population of black African descent. Anat Cell 
Biol. 2021;54(2):184-92. doi: 10.5115/acb.20.217. 

19.	Ghimire I, Maharjan S, Pokharel GB, Subedi K. Evaluation 
of occurrence of sesamoid bones in the lower extremity radio-
graphs. J Chitwan Med Coll. 2017;7(20):11-4. doi: 10.3126/
jcmc.v7i2.22995.

20.	Özbay H, Mraja HM, Can A, Erdoğan F. Prevalence and 
Radiological Characteristics of the Fabella in Turkish Popula-
tion. Cureus. 2022;14(11):e31534. doi: 10.7759/cureus.31534. 

21.	Matroushi ODA, Sirasanagandla SR, Shabibi AA, et al. Radio-
logical study of fabella in Omani subjects at a tertiary care center. 
Anat Cell Biol. 2021;54(3):315-20. doi: 10.5115/acb.20.194.

22.	Phukubye P, Oyedele O. The incidence and structure of 
the fabella in a South African cadaver sample. Clin Anat. 
2011;24(1):84-90. doi: 10.1002/ca.21049.

23.	Kawashima T, Takeishi H, Yoshitomi S, Ito M, Sasaki H. 
Anatomical study of the fabella, fabellar complex and its clin-
ical implications. Surg Radiol Anat. 2007;29(8):611-6. doi: 
10.1007/s00276-007-0259-4.

24.	Piyawinijwong S, Sirisathira N, Sricharoenvej S. The fabella, 
fabellofibular and short lateral ligaments: an anatomical study 
in Thais cadavers. Siriraj Med J. 2012;64(Suppl 1):S15-8. 

25.	Tabira Y, Saga T, Takahashi N, Watanabe K, Nakamura M, 
Yamaki K. Influence of a fabella in the gastrocnemius muscle 
on the common fibular nerve in Japanese subjects. Clin Anat. 
2013;26(7):893-902. doi: 10.1002/ca.22153.

26.	Chang A, Hochberg M, Song J, et al. Frequency of varus and 
valgus thrust and factors associated with thrust presence in 
persons with or at higher risk of developing knee osteoar-
thritis. Arthritis Rheum. 2010;62(5):1403-11. doi: 10.1002/
art.27377.

27.	Cooke TD, Harrison L, Khan B, Scudamore A. Analysis 
of limb alignment in the pathogenesis of osteoarthritis: a 
comparison of Saudi Arabian and Canadian cases. Rheuma-
tol Int. 2022;22(4):160-4. doi: 10.1007/s00296-002-0218-7.

28.	Hou W, Xu L, Wang J, et al.  Fabellar prevalence, degener-
ation and association with knee osteoarthritis in the Chinese 
population. Sci Rep. 2019; 9(1):13046. doi: 10.1038/s41598-
019-49174-1.

29.	Akdeniz H, Ozkan S, Adanas C. Prevelance of Fabella: An 
MRI Study in The Eastern Anatolia Region of Turkey. Curr 
Med Imaging. 2021;17(10):1221-5. doi: 10.2174/1573405617
666210528121352.

30.	Caliskan S, Cay N, Akkasoglu S. Os fabella; radiologic study 
on 500 cases. Ann Me Res. 2020;27(2):563-7. doi: 10.5455/
annalsmedres.2019.11.749

31.	Egerci OF, Kose O, Turan A, Kilicaslan OF, Sekerci R, 
Keles-Celik N. Prevalence and distribution of the fabella: a 
radiographic study in Turkish subjects. Folia Morphol (Warsz). 
2017;76(3):478-83. doi: 10.5603/FM.a2016.0080.  

32.	Akkoc RF, Aksu F, Emre E, et al. The morphology of 
fabella and its prevalence in Turkish society. Eur Rev 
Med Pharmacol Sci. 2022;26(4):1164-9. doi: 10.26355/
eurrev_202202_28108.




