-

View metadata, citation and similar papers at core.ac.uk brought to you byjf CORE

provided by Via Medica Journals
. PP Oo—40

 — DOI: 10.5603/FM.a2016.0080

VIA MEDICA ORIGINAL ARTICLE Copyright © 2017 Via Medica
ISSN 0015-5659

www.fm.viamedica.pl

Prevalence and distribution of the fabella:
a radiographic study in Turkish subjects

O.F. Egerci’, O. Kose?, A. Turan?, O.F. Kilicaslan?, R. Sekerci3, N. Keles-Celik®

Orthopedics and Traumatology Department, Elmadag State Hospital, Ankara, Turkey
2Orthopedics and Traumatology Department, Antalya Training and Research Hospital, Antalya, Turkey
3Anatomy Department, Akdeniz University Medical Faculty, Antalya, Turkey

[Received: 10 August 2016; Accepted: 19 October 2016]

Background: The purpose of this study is to examine the plain knee radiographs
in Turkish subjects in order to determine the prevalence of the fabella and analyse
the differences between age, gender, laterality and its symmetry pattern.
Materials and methods: Bilateral antero-posterior and lateral knee radiographs
of 500 patients (250 male and 250 female subjects, 1000 knee radiographs)
were randomly selected from the clinical database and retrospectively evaluated.
Data on patient age, gender, and knee laterality (right-left) were evaluated from
hospital records. The differences between the sesamoid bones at a particular
location and the side, sex and age groups were analysed.

Results: The overall prevalence of the fabella (unilateral or bilateral) was 22.8%
(114 subjects). The fabella was present unilaterally in 38 (7.6%) subjects, while it
was present bilaterally in 76 (15.2%) subjects. The prevalence of the fabella was
similar between the body sides. The prevalence of the fabella was also similar
between genders (unilateral or bilateral cases) and age groups.

Conclusions: We examined the prevalence, symmetry pattern, age and gender
differences in Turkish population. It is the first study performed on Turkish popu-
lation with the largest sample in current literature. Prevalence of fabella is found
to be 22.8% which is quite similar with other Caucasian ethnic populations. (Folia
Morphol 2017; 76, 3: 478-483)

Key words: fabella, sesamum genu superius laterale, sesamoid bone,
posterolateral knee pain, radiography

INTRODUCTION reports [13, 15, 23, 33, 40]. The size of the fabella

Latin word ‘Faba’ means bean, bead, pellet or is variable, changing from a tiny dot to a body with
seed and “-ella’ is a diminutive suffix, thus ‘Fabella’ a width of 2.2 ¢cm [16, 25]. It may be osseous and/
means little bean or bead. The small sesamoid bone /or cartilaginous in nature, and articulates with the
located in the posterolateral aspect of the knee at the posterior aspect of lateral femoral condyle [15, 25].
insertion of lateral gastrocnemius muscle is named The fabella is believed to be involved in the stabilisa-
as fabella (sesamum genu superius laterale) (Fig. 1) [7]. tion of the posterolateral structures of the knee
In majority of relevant studies, its location has been [19, 39, 44]. Its associated fabellofibular ligament is
reported on the lateral head of gastrocnemius, a structure formed through the thickening of the distal
but it is occasionally found in the medial head in few part of short head of the biceps femoris tendon [20].

Address for correspondence: Prof. Dr. N. Keles-Celik, Department of Anatomy, Akdeniz University Faculty of Medicine, 07070 Antalya, Turkey,
tel: +90 (242) 2274485, fax: +90 (242) 2274485, e-mail: nigarc@akdeniz.edu.tr

478


https://core.ac.uk/display/268451351?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

O.F. Egerci et al., Prevalence and distribution of the fabella: a radiographic study in Turkish subjects

Figure 1. Posterior (A) and lateral (B) view of a patient with three-
-dimensional computed tomography. Yellow dotted circle indicates
the fabella.

The functions of sesamoid bones are to modify
pressure, to diminish friction thereby to protect the
tendons, to change the direction of a muscle pull,
and to assist muscle actions [21]. The fabella is usu-
ally observed in the gastrocnemius muscle of several
mammals such as dogs, cats, and rabbits [4, 8, 14,
24, 27]. The larger size of the fabella in males than
in females supports the notion that it assumes
a biomechanical function [28]. In evolutionary terms,
the fabella seemingly starts to disappear during the
transition from the quadripedal posture to the bi-
pedal [32], because the standing position requires
more stability and less rotation [25, 32]. Thus, the
fabella is variably absent in humans and classified as
a phylogenetically retrogressive anatomical structure
that lost its function with the upright of the human.

The fabella is usually detected in routine lateral
knee radiographs without signifying a pathologi-
cal lesion and accepted as a normal anatomic vari-
ant. On plain radiographs, it may be confused with
intra-articular loose bodies or osteophytes in os-
teoarthritic knees and intra-meniscal calcifications
[22, 25, 30]. The fabella syndrome is defined as
a condition resulting in pain at the posterolateral corner
of the knee; increased pain in the knee in full exten-
sion [41, 42]. Goldenberg and Wild [11] considered
this painful syndrome in the posterolateral region of
the knee as the chondromalacia of the fabella. The
other clinical conditions include the osteoarthritis
[3, 28], fractures [6, 17, 39] and disclocations [9, 10]
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of the fabella. Pritchett et al. [28] proposed that the
presence of the fabella increases the risk of knee
osteoarthritis. It may lead to peroneal nerve com-
pression due to its close anatomical association at
the posterolateral corner of the knee [18, 36, 38].
In addition, Ando Yukari et al. [1] reported popliteal
artery compression induced by the fabella. Although,
presence or absence of the fabella is accepted as
a normal variant, due to the above mentioned clinical
conditions related with the fabella, clinicians should
know a thorough knowledge about the anatomical
characteristics and frequency of the fabella in popula-
tion they practice.

As a conventional knowledge, the fabella is ob-
served at a prevalence of 10-30% in the society and
once identified, it is generally found on both knees
[7, 10]. However, there are studies in the literature
that focus on the efforts to determine the prevalence
of the fabella in various ethnic populations. These
studies utilised one or more of the methods of radio-
graphy, magnetic resonance imaging (MRI) or cadaver
dissection. In addition to the prevalence of the fabella,
most of these studies addressed the age and gender
differences, laterality and symmetry patterns. Results
of these studies indicate that prevalence of the fabella
is quite variable in different ethnic populations. Up to
date, there is no study in the literature investigating
the prevalence of the fabella in the Turkish popula-
tion. The purpose of this study is to examine the
plain knee radiographs in Turkish subjects in order to
determine the prevalence of the fabella and analyse
the differences between age, gender, laterality and
its symmetry pattern.

MATERIALS AND METHODS

A retrospective study was designed using archival
records on patients (> 18 years old) whom bilateral
knee radiographs were taken between January 2015
and January 2016. All indications from picture archiv-
ing and communication systems and institutional
clinical database. In this study, a total number of 500
patients (250 male and 250 female subjects, 1000
knee radiographs) were identified. Bilateral antero-
posterior and lateral knee radiographs were randomly
selected and included in this study. Patients with ad-
vanced osteoarthritis of the knee were also excluded
if the posterior osteophytes and the fabella were not
clearly discriminated. The present study was carried
out according to the principles of the Declaration of
Helsinki.
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Initially, two orthopaedic surgeons reviewed all
radiographs and searched for the fabella in typical
locations independently. Later, a final decision was
reached with consensus on uncertain cases. Data on
patient age, gender, and knee laterality (right-left)
were evaluated from hospital records. Continuous
variables were stated as mean and standard deviation
and categorical variables as percentage and frequency
distribution. The differences between the sesamoid
bones at a particular location and the side, sex and
age groups were analysed using Pearson x? test.
A p-value < 0.05 was considered statistically significant.

RESULTS

A total of 500 subjects (250 men and 250 women)
aged between 18 and 90 years (mean age 56.7 = 14.2)
were examined. The overall prevalence of the fabella
(unilateral or bilateral) was 22.8% (114 subjects). The
fabella was present unilaterally in 38 (7.6%) subjects,
while it was present bilaterally in 76 (15.2%) subjects
(Fig. 2). The ratio of bilateral versus unilateral cases
was 2:1. Among unilateral cases (38 subjects), 18
had fabella on the right side, 20 had on the left. The
prevalence of the fabella was similar between the
body sides (p = 0.746). The overall prevalence of the
fabella (unilateral or bilateral) was 21.6% in men and
24.0% in women. Prevalence of the fabella between
gender (unilateral or bilateral cases) were similar
(p = 0.594). The summary of data is presented in Table 1.
The whole study group was classified into age groups
at an interval of ten years. The prevalence of the fabella
between age groups were similar (p = 0.263) (Table 2).

DISCUSSION
The fabella is usually detected in routine lateral
knee radiographs without signifying a pathological
lesion and accepted as a normal anatomic variant. On
plain radiographs, it may be confused with intra-articu-

Table 1. Detailed data of the study group

Figure 2. Bilateral (A) and unilateral (B) presence of the fabella in
two different subjects (arrows showed os fabella); R — right side;
L — left side.

lar loose bodies or osteophytes in osteoarthritic knees,
intra-meniscal calcifications and cyamella (another
sesamoid bone found within the popliteal tendon) [22,
25, 30]. Histological and anatomical features of clinical
conditions associated with fabella to be addressed in
previous studies [5, 34, 41, 42]. This study is the largest
radiographic studies in the literature.

There are few studies in current literature that
investigates the frequency of the fabella among

Both absent Unilateral present Both present
Gender Female Count 190 22 (11 right/11 left) 38
% within sex 76.0% 8.8% 15.2%
Male Count 196 16 (7 right/9 left) 38
% within sex 18.4% 6.4% 15.2%
Total Count 386 38 (18 right/20 left) 716
% of total 71.2% 1.6% 15.2%
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Table 2. Prevalence of fabella among age groups

Age groups Absent Present Total
[years] (unilateral

or hilateral)
18-25 16 2 18
26-35 2 2 26
36-45 42 10 52
46-55 88 30 118
56-65 108 38 146
> 65 108 32 140
Total 386 114 500

differentethnic populations (Table 3). Generally reported
these studies can be divided into two groups, i.e.
studies performed in Far East countries in Asia and
those performed in Western countries in Europe and
America. The prevalence of the fabella in Turkish pop-
ulation (22.8%) is compatible with the generally ac-
cepted range of 10-30% and those studies conducted
in Western countries. As an interesting finding, the
prevalence of the fabella increases from west to east.
Highest prevalence of the fabella has been reported
in Japanese population (85.8%) in current literature.
However, almost all of these studies from Far East

Table 3. Previous studies on the prevalence of fabella

worked on cadavers. Cartilaginous fabella can easily
be identified in cadaver dissections, whereas only
sufficiently ossified fabella can be detected on plain
radiographs. This may be a reason why radiographic
studies reported lower prevalence of the fabella [19].

Zeng et al. [44] utilised cadaver dissection in com-
bination with radiographic control and stated that
they could only identified 8 out of 19 cartilaginous
fabellae through radiographic images. Minowa et al.
[19] grouped fabellae into rigid and elastic groups
rather than osseous and cartilaginous and stated that
77 (36.3%) out of 182 fabellae identified in 212 knees
were an elastic structure. Then, they examined 33 of
the rigid fabellae through histopathological means
and indicated that 29 were osseous and 4 fibrotic
in structure [19]. Kawashima et al. [15] worked on
cadavers in their study and determined that 44 out of
99 fabellae osseous and 45 cartilaginous structures.
On the other hand, Tabira et al. [35] observed 46 out
of 75 fabellae to be osseous and 24 cartilaginous in
terms of their structure. In another study conducted in
Far East, Chew et al. [2] investigated the combination
of MRI and radiography and established the preva-
lence of the fabella to be 31.25% and reported that all
of these cases had an osseous structure (cartilaginous
cases can be detected in MRI). This study originates
from Singapore and identified the prevalence of the

Author [reference] Year Ethnic group Method Number Incidence
of samples (%)
(knees)
Kaplan [13] 1961 Caucasian (America) Cadaver 135 8.7
Takebe et al. [37] 1983 Asian (Japan) Radiography NR 334
Pritchett [28] 1984 Caucasian (America) Radiography 153 15.0
Yuetal. [43] 1996 Caucasian (America) MRI 100 19.0
Sarin et al. [31] 1999 Caucasian (America) Radiography 112 313
Minowa et al. [19] 2004 Asian (Japan) Cadaver 212 85.8
Kawashima et al. [15] 2007 Asian (Japan) Cadaver 150 66.0
Raheem et al. [29] 2007 Caucasian (Ireland) Cadaver 22 9.1
Silva et al. [34] 2010 Caucasian (Brazil) Cadaver 62 3.1
Phukubye and Oyedele [25] 2011 Caucasian and African Cadaver 102 235
Piyawinijwong et al. [26] 2012 Asian (Thailand) Cadaver 187 50.5
Tabira et al. [35] 2012 Asian (Japan) Cadaver 102 68.6
Zeng et al. [44] 2012 Asian (China) Cadaver and Radiography 61 86.9
Chew et al. [2] 2014 Asian (Singapore) Radiography and MRI 80 31.25
Present study 2016 Caucasian (Turkey) Radiography 1000 22.8

MRI — magnetic resonance imaging
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fabella to be lower than those specified in South-
Eastern Asian studies. The argument supported by the
authors with this conclusion is that most of the other
studies originate from China and Japan where daily
habits of these populations require a high number
of knee movements (such as kneeling) and thus, lead
to a higher prevalence of fabella cases.

The present study observed the fabella in 38
(7.6%) cases and bilateral fabella in 76 (15.2%) cases.
Among the unilateral cases, 18 cases were on the
right knee and 20 cases on the left knee with no dif-
ferences identified between these groups. Phukubye
et al. [25] failed to establish any difference between
body sides. The prevalence of the fabella was deter-
mined to be 21.6% among men and 24.0% among
women and no significant difference was observed
in our study. The prevalences identified in other rel-
evant studies for men and women have been 26.0%
and 26.2% in lida et al. [12], 21.2% and 27.8% in
Phukubye et al. [25] respectively. All of these studies
observed similar frequencies in both gender like our
findings. Based on our results and other studies, we
may assume that the presence of the fabella is not
associated with body side or sex.

There is conflicting findings among various studies
regarding the frequency of the fabella in ageing popu-
lation. According to some authors, prevalence of the
fabella increases with age. lida et al. [12] argued that
the prevalence of the fabella increased in proportion
with age. Phukubye et al. [25] found higher prevalence
of the fabella after the age of 90. We established that
there was not any difference among age groups in our
study. Similarly Takebe et al. [37] and Tabira et al. [35]
also failed to find any difference among age groups.
During skeletal evolution, cartilaginous fabella may be
ossified in later ages and detection may be easier on
radiographic studies. However, this assumption can
only explain a difference between children and adults.
Unfortunately, there is no study comparing skeletally
mature and immature samples. Thus, currently we
cannot strongly claim that prevalence of the fabella
changes between young and elderly subjects.

The present study has strong and weak features.
Because of we investigated the patients’ both knees; we
could evaluate whether fabella exists bilaterally or not,
and its symmetry patterns. Both genders with a broad
age range were included, which allowed us to analyse
age and gender dispersion. A large sample (1000 knees)
was investigated to minimize the errors caused by the
small sample size. On the other hand, only radiographic
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data was analysed apart from clinical and histopatho-
logical findings. Thus we don’t know how many of these
cases had symptomatic fabella. Because of the fact that
radiographic studies may not allow the detection of
a cartilaginous fabella, the results of this study represent
only the prevalence of bony fabella.

CONCLUSIONS

As a conclusion, the present study examined the
prevalence, symmetry pattern, age and gender dif-
ferences in Turkish population. It is the first study
performed on Turkish population with the largest
sample in current literature. Prevalence of the fabella
is found to be 22.8% which is quite similar with other
Caucasian ethnic populations. In future, clinical stud-
ies outlining both radiographic and histopathologic
characteristics of symptomatic fabella which helps
surgeons to discriminate patients presenting with
posterolateral knee pain would be much beneficial.
Currently, size, shape and specific location of the
symptomatic fabella are undefined.
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