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Abstract: To evaluate the radiographic characteristics and prevalence of fabella and patella variants in an indigenous African
population. This retrospective observational study of orthogonal knee radiographs of 377 consecutive subjects was conducted
in Lagos, Nigeria, from February 2017 to November 2017. The presence of bipartite/multipartite patella, as well as the presence
of fabella were noted. The craniocaudal diameter, anteroposterior diameter, fabello-femoral distance and fabello-tibial
distance of the fabella were measured. P<0.05 represented a statistically significant result. Three hundred and seventy-seven
subjects were enrolled. The average age was 41.22+21.37 years with a range of 3-100 years old. There were 158 male (41.9%)
and 219 female (58.1%) subjects. The prevalence of fabella was 11.94%. There was a positive correlation between age <47 and
247 and occurrence of fabella, P<0.015. There was no statistically significant difference between the mean male and female
measured fabella diameters. The overall prevalence of bipartite and multipartite patella in this study was 2.12%. Among
male and female subjects, the difference in prevalence of bi and multipartite patella was statistically significantly, P=0.03.
The prevalence of fabella and patella variants was lower in this study compared to the findings in other populations and
ethnicities. Sex and age were significantly correlated with fabella prevalence. The results reported in this study will facilitate
future studies examining the correlations between fabella and patella variants and various knee pathologies in a population of

Black African descent.
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Introduction

Sesamoid bones are small round bones embedded in
tendons. They are found near the joints of the upper and

. lower extremities [1]. Examples of sesamoid bones include
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riceps and patella tendons. The patella protects the anterior
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surface of the knee joint. It increases the lever arm of the
extensor mechanism allowing for more effective knee flex-
ion [2]. At birth it is made of cartilage and begins to ossify
between 2 to 6 years of age [3]. During adolescence, second-
ary ossification centers of the patellar bone usually fuse to
form a single ossification center, therefore forming a single
bone in most of the population [4]. In a small percentage of
people, a failure of fusion of the ossification centers on the
patella leads to a bipartite or tripartite patella [2]. The bipar-
tite patella was first described by Gruber [5] in 1883 and later
classified by Saupe [6] in 1921 into three subgroups based on
the location of the fragments. The Saupe classification was
reviewed in 2010 by Oohashi et al. [7], who reported more
cases of, and presented a new classification of multipartite
patella [8]. Multipartite patella anomaly has been reported as
a cause of anterior knee pain and symptomatology [8, 9]. In
addition, knowledge of multipartite patella will help in the
differentiating of patella fractures and avulsions from nor-
mal variants [2].

The fabella is a small sesamoid bone embedded in the
tendon of the lateral head of the gastrocnemius muscle
which articulates with the lateral femoral condyle. It is made
up of cartilage or ossified bone and is found in 10% to 30%
in certain populations [10]. The fabella first appears as an

Fig. 1. A 40-year-old female with bilateral fabella. Plain antero-

posterior and lateral radiographs of both knees showing bilateral
fabella sesamoids (arrows).
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island of cartilage at age 10 and ossifies at age 12 to 15 years
[11]. Studies investigating populations of Asian descent have
noted increased incidence of the fabella, with one Japanese
cadaver study of 212 knees reporting an incidence of 85.8%,
and a Chinese cadaver and radiography study of 61 knees re-
porting an incidence 86.9% [12, 13]. This high incidence has
been speculated to be due to kneeling and squatting in some
Asians, which increases the pressure on the lateral femoral
condyle leading to fabella development and ossification [14].
Fabellae can be either bony or cartilaginous and are usually
asymptomatic. They are found incidentally on radiographs
(bony fabella), computed tomography (bony fabella), and
magnetic resonance imaging (bony and cartilaginous fa-
bella). Occasionally, various pathologies of the fabella may
cause atypical pain often mistaken for a more common cause
of clinical symptoms such as an osteophyte or an intra-artic-
ular loose body [15]. Clinically significant pathologies of the
fabella include fracture (from trauma or stress fracture sec-
ondary to total knee arthroplasty), dislocation, degeneration
(chondromalacia fabellae/fabella syndrome), symptomatic

Fig. 2. (A) A 30-year-old male. Plain lateral and anteroposterior

radiographs of the knee showing a type I (inferior margin) bipartite
patella (arrows), according to the Saupe classification. (B) A 30-year-
old male. Plain lateral and anteroposterior radiographs of the knee
showing a type I (inferior margin) bipartite patella (arrow), according
to the Saupe classification. (C) Plain anteroposterior radiograph of
the knee showing a type III (superolateral margin) tripartite patella
(arrows), according to the Saupe classification.
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(painful) enlargement, and association with osteoarthrosis
[16-19]. Understanding the radiological characteristics of
fabella and patella variants is vital to diagnosing the sequela
and pain syndromes that may result from this anatomical
variant.

The imaging prevalence and clinical relevance of these
anatomic variations are understudied in Black African popu-
lations. Currently, to the best of our knowledge, there are no
imaging studies describing the prevalence of patella variants
and fabella in a Black African population. The only study
in sub-Saharan Africa described the prevalence of fabella in
cadavers [20]. Most of the previous studies on the imaging
prevalence of patella variants and fabella involved Caucasian
populations, in Europe and North America, and Asian pop-
ulations across the far East [9, 14, 21-25]. In addition, there is
currently no study in the literature, to the best of our knowl-
edge, that examines the prevalence of patella variants and
fabella simultaneously in the same study population. This
combined study allows us to predict the likelihood of hav-
ing both anatomical variations in the same subjects and to
describe the relative prevalence of patella variants and fabella
since they are being evaluated in the same study population.

Materials and Methods

This was a retrospective observational study of orthogo-
nal knee radiographs of 377 consecutive individuals (bilateral
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knees=754 knees) conducted at an out-patient radiodiag-
nostic center in Lagos, Nigeria, from February 2017 to No-
vember 2017. Exclusion criteria included poor image quality/
technical inadequacy, age <3 years, presence of comminuted
fracture, presence of metallic prosthesis, presence of large
osteophytes, congenital/acquired bone deformities, and ra-
diographic evidence of knee joint effusion or popliteal mass.
The study protocol conformed to the ethical guidelines of
the 1964 Declaration of Helsinki and its subsequent editions.
There was a waiver of an ethical committee review on ac-
count of the de-identified retrospective nature of the data.
The radiographs had been taken using standard exposure
factors and a 30 to 45 degrees flexion for the lateral view
[26]. The presence of bipartite/multipartite patella, as well as
the presence of fabella (Fig. 1), were noted. Bipartite fabella
was classified using the Saupe classification; type I: inferior
margin bipartite/multipartite patella; type II: direct lateral
margin or vertical bipartite/multipartite patella; and type III:
superolateral margin bipartite/multipartite patella as shown
in Fig. 2 [6].

The craniocaudal diameter (CCD) and anteroposterior
diameter (APD) of the fabella were measured on the lateral
view (in millimeters), as shown in Fig. 3. The laterality of
fabella (unilateral or bilateral) and symmetry of bilateral
fabella (symmetric or asymmetric) were documented. Sym-
metric fabella had the same CCD and APD bilaterally, while
asymmetric bilateral fabellae had different values of one or

Fig. 3. A 41-year-old female. Plain lateral radiograph of the knee

showing measurements of the CC and AP diameters of the fabella.
AP, anteroposterior; CC, craniocaudal.
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Fig. 4. A 41-year-old female. Plain lateral radiograph of the knee
showing measurements of the FFD and FTD. FFD, fabello-femoral
distance; FTD, fabello-tibial distance.
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Table 1. Crosstabulation of fabella laterality with sex
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Fig. 5. A 4-year-old male. Plain lateral
radiographs of both knees showing ‘just
ossifying’ patellac.

Table 2. Crosstabulation of age and presence of fabella

Sex Fabella laterality Total
No fabella Right Left Bilateral
Male 135 (85.4) 6(3.8) 2(1.3) 15 (9.5) 158
Female 197 (90.0) 3(1.4) 2(0.9) 17 (7.8) 219
Total 332(88.1) 9(2.4) 4(1.1) 32 (8.5) 377

Values are presented as number (%).

both diameters.

The fabello-femoral distance (FFD) and the fabello-tibial
distance (FTD) were measured on the lateral view, as illus-
trated in Fig. 4. The FFD was taken as the shortest line (mm)
between the center of the fabella and the posterior edge of
the lateral femoral condyle (on the lateral knee radiograph,
the lateral femoral condyle is the higher of the two condyles).
The FTD was the shortest line (mm) between the lower edge
of the fabella and the top of the lateral tibial plateau (Fig. 4)
[11]. To minimize interobserver variability, only one staff
radiologist interpreted all the radiographs and obtained all
measurements. Each measurement was taken thrice, and the
average value was recorded, to reduce intraobserver variabil-

ity.

Statistical analysis

Descriptive characteristics were majorly categorical and
were described by frequencies and proportions. In patients
with a fabella, laterality, symmetry (bilaterally equal sizes)
and asymmetry (bilaterally unequal sizes) were recorded and
analyzed in regard to participant’s age and sex. Patella con-
figuration was recorded and compared by age and sex. Four
fabella diameters- CCD, APD, FTD, FFD- were recorded and
were compared by laterality and sex. Statistical analysis was
performed using Pearson’s chi-square test for qualitative data
and t-test for quantitative data. The validity of chi-square

Age group No fabella Fabella present Total
0-19yr 74 (98.7) 1(1.3) 75
20-29yr 32 (100.0) 0(0.0) 52
30-39yr 53 (84.1) 10 (15.9) 63
40-49 yr 47 (81.0) 11 (19.0) 58
50-59 yr 52 (80.0) 13 (20.0) 65
60-69 yr 40 (87.0) 6 (13.0) 46
70-79 yr 26 (96.3) 137) 27
80-89 yr 7 (70.0) 3(30.0) 10
>90 yr 1(100.0) 0(0.0) 1
Total 332 (88.0) 45 (11.9) 377

Values are presented as number (%).

test results was limited by small sample sizes in certain sub-
groups. Analyses were conducted using SAS 9.4 software
(SAS Institute Inc., Cary, NC, USA). The P<0.05 represented
a statistically significant result.

Results

This population size in this study was 377 subjects (754
knees). The average age was 41.22+21.37 years with a range
of 3 to 100 years old. There were 158 male (41.9%) and 219
female (58.1%) subjects.

Fabella

Out of the 377 subjects, fabella was present in 45 subjects
(11.9%). The mean age of subjects with fabella was 50.39
years (range, 17-84 years), while that of subjects without fa-
bella was 39.95 years. Of these 45 subjects, 23 were male and
22 were female (Table 1). Regarding laterality of fabella, the
majority 32 subjects (72.7%) had bilateral fabella, while the
remaining were unilateral as shown in Table 1. Among the
32 subjects with bilateral fabella, 15 (46.9%) were symmetric
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Table 3. Crosstabulation of fabella diameters among male and female subjects and test of significant difference of the diameters between male and female

subjects
Fabella diameters (mm) Sex Number Mean SD 95% CI Min-Max Pr>|t|
Craniocaudal Male 24 4.03 1.35 -0.81-0.77 2.00-7.00 0.73
Female 25 4.05 142
Anteroposterior Male 24 2.64 1.00 -0.64-0.78 1.00-6.00 0.49
Female 25 2.61 1.30
Fabello-femoral Male 24 4.83 2.90 -0.46-2.39 0.00-12.00 0.24
Female 25 3.87 2.00
Fabello-tibial Male 24 4.79 3.18 -1.01-1.97 0.60-12.00 0.003
Female 25 431 1.86

Values are presented as number only. SD, standard deviation; CI, confidence interval, Min, minimum; Max, maximum.

Table 4. Crosstabulation of patella configuration with sex

X X Bipartite &
Unipartite . . No Just
Sex . multipartite . Total
bilaterally patella  ossifying
patella
Male 142 7 8 1 158
Female 209 1 1 8 219
Total 351 1 9 9 377

in size while 17 (53.1%) were asymmetric in size. Subjects
with fabella were stratified into various age groups (Table 2).
As regards laterality of fabella, age category 40 to 49 years
had the highest frequency of unilateral fabella. Age category
50 to 59 years had the highest frequency of bilateral fabella
followed by the 30 to 39 and 40 to 49-years categories. Age
category 50 to 59 years had the highest frequency among
subjects with bilateral fabella symmetric in size. Age catego-
ry 40 to 49 years had the highest frequency among subjects
with bilateral fabella asymmetric in size followed by age 30
to 39 years.

The prevalence of fabella was similar between male and
female subjects (P=0.36; odds ratio [OR], 0.75; 95% confi-
dence interval [CI], 0.41-1.38). Among the age groups, there
was a positive association between age <47 and 247 and the
prevalence of fabella (P<0.0146). Fabella prevalence increased
up to approximately age 60, then decreased abruptly after
the 60s, and increased again in 80s (Table 2). These results
are insignificant and likely due to limitations in sample size
within certain age groups. There was no difference between
the distribution of fabella symmetry/asymmetry in both
knees among male and female subjects, P=0.49. There was
no between bilateral fabella symmetry/asymmetry among
the age categories, P=0.43. There was no difference between
the laterality of fabella among males and females, P=0.41.
Although the mean ages of subjects with left, right and bi-
lateral fabella were similar (50.27, 50.40, and 49.97 years,
respectively), the laterality of fabella was different among the
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various age groups, P=0.02.

The mean CC diameter was 4.09+1.48 mm (range, 2-9
mm). The mean AP diameter was 2.66£1.15 mm (range, 1-6
mm). The mean FFD was 4.38+2.56 mm (range, 1-13 mm),
while the mean FTD was 4.35+2.47 mm (range, 0.6-12 mm)
(Table 3).

Patella variants

The overall prevalence of bipartite and multipartite pa-
tella in this study was 2.1% (8 subjects). There were seven
subjects with bipartite patella and one subject with multipar-
tite patella. There were two subjects with Saupe type I bipar-
tite patella, two subjects with Saupe type II bipartite patella,
three subjects had type III bipartite patella and one subject
had type III multipartite patella. Among the 377 subjects,
351 subjects had normal Unipartite patella bilaterally, the
patellae of nine subjects had yet to ossify, while nine subjects
had a ‘just ossifying’ patella - bone just beginning to be vis-
ible on radiograph with the youngest subject in this group
being 3 years old (Fig. 5). The laterality and sex distribution
of bipartite and multipartite patella are shown in Table 4.

Among male and female subjects, the difference in preva-
lence of bi and multipartite patella was statistically signifi-
cantly (P=0.03; OR, 10.17; 95% CI, 1.24-85.34), with males
being significantly more likely to have bi and multipartite
patella than females. Among age groups, individuals 247
were more likely to have unipartite patella rather than bipar-
titie or multipartite compared to those <47. For the presence
of “no patella,” there was a statistically significant difference
between those <47 years old and 47+years old, P<0.0001.

Evaluating for any association between the incidence of
fabella and patella variants, there was no statistically signifi-
cant association between the prevalence of fabella and patella
(P=0.98; OR, 0.98; 95% CI, 0.12-8.11).



Fabella and patella variants in Nigeria

Discussion

Fabella

Although there is a consensus that fabella is a normal ana-
tomical variant, it could be involved in clinically significant
knee pathologies like fabella fracture, fabella dislocation, fa-
bella syndrome, peroneal nerve impingement, chondromala-
cia fabellae, and it is also associated with knee osteoarthritis
[19, 22, 27-29].

The overall imaging prevalence of fabella in this study
(11.9%) is on the lower end of the range reported (10%-30%)
in western Europe among Caucasian populations. In con-
sonance with our findings, a 2019 global meta-analysis
also found the lowest prevalence of fabella in Africa [30].
Although this meta-analysis included numerous studies
worldwide, it included only one cadaveric study from Africa.
Studies among Caucasians in North America have reported
a fabella prevalence range of 15.0% to 31.3% [21, 23, 24].
Radiographic and magnetic resonance imaging studies in
Turkey and Singapore have reported fabella prevalence of
22.8% and 31.25% [14, 25]. The lower prevalence in our study
compared to other studies using radiographs could possibly
be attributed to the population makeup of our cohort. There
is no other imaging study from sub-Saharan Africa that we
could compare our findings with. A cadaveric study in South
Africa reported a fabella prevalence of 25.3% which is ap-
proximately twice the prevalence in our study [20]. Higher
prevalence of fabella in studies using cadaver dissection has
been observed in other regions around the world. The high-
est reported prevalence of fabella in literature have been
in studies using cadavers in Asia. A study in Japan found a
fabella prevalence of 85.8% and a study using both cadaver
and radiographs in China found a fabella prevalence 86.9%
[12, 31]. Some authors have postulated that the increased
prevalence of fabella in studies using cadaver dissection is
due to both cartilaginous fabella and osseous/bony fabella
being easily identified on cadaver dissections while radio-
graphs can only detect ossified/bony fabella [12]. A group of
Turkish authors also surmised that studies across Asia had
higher fabella prevalence compared to western European
and North American studies because everyday life in some
Asian countries probably requires more mechanistic use of
the knee, such a frequent kneeling, which led to increased
fabella prevalence in that region [25]. In this study, fabella
prevalence increased up to approximately age 60, then de-
creased abruptly after the 60s, and increased again in 80s.
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Our results are likely due to limitations in sample size, and
small participant numbers within some age groups. While
there is a significant difference between the <47 and 47+ age
groups, the difference between the 60s, 70s, and 80s group is
insignificant. This is because the fabella will present increas-
ing frequency as it is formed in younger individuals and then
level out in middle age [32].

The prevalence of bilateral fabella in both males and
females was twice that of unilateral fabella. This 2:1 ratio
was also seen in a study among Caucasians in Turkey [25].
The 2019 global meta-analysis also reported that 72.9% of
the cases studied were bilateral fabella [31]. The prevalence
among males and females were approximately equal, simi-
lar to a study among central Europeans which showed 1:1
prevalence of fabella in males and females [13]. The cadaveric
study in South Africa involving Caucasian and Black Afri-
can subjects showed a higher male and female prevalence
of 21.2% and 27.8% compared to this study [20]. As started
earlier, the prevalence of fabella is usually higher in cadav-
eric studies than in radiographic studies. Some studies have
found positive correlation between age and prevalence of
fabella, while others did not find significant differences in
fabella prevalence among various age groups [31, 33]. It is be-
lieved that aging causes an increase in cartilaginous fabella
ossification which may account for the increased prevalence
in older age groups [25]. There was a positive association be-
tween age and occurrence of fabella in this study (P<0.015),
which correlates with the theory that aging increases carti-
laginous fabella ossification therefore making it visible on
radiograph. Accumulation of mechanical stresses from ev-
eryday activity over time could also be a factor for why older
subjects had a higher prevalence of fabella in this study. Since
there is a reported positive correlation between mechanobio-
logical factors and increased fabella ossification [32].

The relative size of fabella in bilateral cases and its prox-
imity to the common fibular (CF) nerve and popliteal artery
could be a predictor of CF nerve palsy, Popliteal Artery En-
trapment Syndrome and other symptoms [10]. Among the
32 subjects with bilateral fabella, the frequency of symmetric
and asymmetric fabella was approximately equal with no
statistically significant association between the prevalence
of symmetric and asymmetric fabella among sex, and age
groups. To the best of our knowledge, there is no study in lit-
erature comparing the sizes of bilateral fabella, so we are not
able to compare this finding with any previous study.

Linear dimensions of fabella have been reported in litera-
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ture. Fabella lengths in the range of 4 to 22 mm have been
recorded in symptomatic patients [12, 34]. In this study,
the CCD (length) and APD (depth/thickness) of the fabella
in males (4.05+1.38 mm, 2.75+1.03 mm, respectively) and
females (4.12+1.57 mm, 2.58+1.27 mm, respectively) were
shorter compared to the recorded values among an Asian co-
hort in Singapore. Chew et al. [14] reported that male fabella
had a median length of 7.50 mm and width of 6.95 mm while
female fabella had a median length of 5.86 mm and width of
5.49 mm. Another study in the United States reported an av-
erage fabella length of 7.9 mm and width of 4.2 mm [11]. This
discrepancy could be attributed to the different populations
involved in this study and the other two studies since genetic
and geographical factors play a significant role in fabella
prevalence and ossification. In other words, it is conceivable
that fabellas are smaller in this African population than else-
where. Despite the numerical differences, this study and the
Singaporean study did not find any statistically significant
difference in the length and width of fabella between males
and females [14].

There is a reported association between very small and
very large (FTD) and presence of Baker’s cysts in the knee.
This is because Baker’s cyst can displace the fabella toward
the tibia causing a very small FTD or displace the fabella
away from the femur causing a very large FTD [11]. Fried-
man and Naidich [11] reported an FTD average value of
14.0+3.5 mm in their cohort. The average FTD in males
(4.50£3.19 mm) and females (4.23£1.79 mm) in this study is
lower than the one reported by Friedman and Naidich [11].
Also, since there is a paucity of data in the literature report-
ing the average FTD values among various populations, the
difference in values reported by both studies could be due to
intrinsic differences between the two populations.

Patients with synovial effusion and pigmented villonodu-
lar synovitis have been reported to have a very large FFD
[11]. This association has been reported to be due to poste-
rior displacement of the fabella causing a large increase in
FTD. Using the FFD measurements in patients with fabella
is advantageous since it can be used even in technically un-
satisfactory radiographic scans unlike the fat pad separation
sign [35]. Therefore, knowing the reference values for FFD
and FTD in this population could be clinically relevant to
radiologists, orthopedic surgeons, and other clinicians in
managing various knee pathologies in patients of Black Afri-
can descent. At the time of acquiring the radiographs in this
study, none of the subjects in this study were confirmed to
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have any knee pathologies such as effusions, synovial masses,
or Baker’s cyst. It is worth noting, that more studies among
populations of Black African descent are needed to fully as-
certain what the normal range of FTD and FFD should be in
this population.

Patella variants

The overall prevalence of bipartite and multipartite patel-
la in this study was 2.1%. A study in the United States found
a bipartite patella prevalence of 12.5% [9]. Bipartite and
multipartite patella was significantly more likely to be found
in males than females in this study cohort, P=0.03. This sig-
nificant difference was similar to a study in the United States
where 76% of all patients with bipartite patella were male
and to a Japanese study using radiographs in which 77% of
all patients with bipartite patella were male [7, 9]. Among
the subjects with bipartite and multipartite patella, 62.5%
were below 40 years. This finding along with the increased
prevalence in males could explain the findings in other stud-
ies that symptomatic bipartite and multipartite patella occur
more in younger males although none of the subjects in this
study had reported any symptoms of knee pain during radi-
ography [7, 9]. It is worth noting that among the age groups
in this study cohort, there was no significant difference
between the prevalence of bipartite and multipartite patella
with P=0.98.

Congenital absence of patella is rare and is usually among
the findings of the hereditary Nail Patella Syndrome, ischio-
patellar dysplasia or orthopedic anomalies [36, 37]. There
were 9 subjects (2.4%) evaluated to have had ‘no patella’ with
all 9 subjects’ ages ranging from 3 to 4 years old. This implies
that ossification of patella in our study population may not
start at 3 years as observed in Caucasians. Understanding the
age of patella ossification in this population could help radi-
ologist in identifying patients of Black African descent with
anomalies involving absent patella or delayed ossification of
patella.

Fabella and patella variants

Fabella and patella variants are both sesamoid bones
found in the knee area, therefore it is imperative to evaluate
their relative prevalence. In this study, the presence of fabella
was not significantly associated with the presence of bipartite
and multipartite patella, P=0.10. This implies there may be
no link between a patient having fabella and patella variants.
Since there is no other study in literature that evaluates this
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association, studies with higher statistical power are needed
to conclusively determine the co-occurrence of fabella and
patella variants.

This study utilized plain radiographs in evaluating fa-
bella, so we were only able to evaluate bony fabella and not
cartilaginous fabella. This could have lowered the prevalence
of fabella in this study. Due to the retrospective nature of
this study, we were unable to examine how anthropometric
factors could have affected the prevalence and distribution of
fabella and patella variants in this population.

The prevalence of fabella and patella variants were lower
in this study compared to the findings in other populations
and ethnicities. Male subjects tended to have higher preva-
lence of bipartite and multipartite patella. Understanding
the findings and relationships presented in this study could
be clinically useful to radiologists, orthopedic surgeons,
and other healthcare practitioners in managing patients of
African descent presenting with knee joint pathologies. This
study also provides preliminary data for future studies of
fabella and patella variants and their association with knee
pathologies and clinical presentations. Such studies would
further guide clinical management of symptomatic patients
of Black African descent with fabella and patella variants.
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