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SUMMARY: Bipartite patella is a normal anatomic variant of patella. There are various data about the prevalence of bipartite
patellain the literature. The aim of this study was to investigate its prevalence, type distribution and sex prediledtish population.
Bilateral knee radiographs were retrospectively reviewed of 897 consecutive adult patients. Cases with bipartite paaedigariesszic
according to the Oohashi classification. Medical records were examined in order to differentiate symptomatic and asynymditetic b
patellae. We contacted symptomatic patients by telephone to learn continuity of knee pain. We identified 11 cases (fhate)ef4 fe
bipartite patella among the 283 male and 614 female patients. No bilateral cases were identified. The prevalence altbljzartis p
1.22% overall, 2.47% in males, and 0.65% in females. The most common type was superolateral bipartite patella as seetsin 9 pati
(81.8%). One subject had lateral bipartite and one subject had superolateral tripartite patella. Painful bipartite gateiiwasly
2 patients (18%). One of them had continuing symptoms even after 12 months. In conclusion, we found that the prevaletitee of bipa
patella in Turkish population was approximately 1%. Both inclusion of only adult (skeletally mature) subjects and asseksment wi
bilateral imaging increased the reliability of this value. In accordance with the literature, bipartite patella was fdisah#igmore
frequent in males and mostly in superolateral type. More studies are needed in order to obtain the prevalence, typerémdigex dis
of bipartite patella in different populations.

KEY WORDS: Bipartite patella; Turkish population; Prevalence; Epidemiology.

INTRODUCTION

The patella is the largest sesamoid bone in the huma®me cases reported in the literature. This classification
body. It generally develops from a single ossification nucleusystem is based only on the location of the fragment and BP
and ossification starts from center towards periphery. Th&grouped into three distinct types (Fig. 1). Most recently,
primary ossification nucleus appears between 3 to 5 ye&Pohashiet al (2010) reclassified the BP and proposed a
of age. During the ossification of patella, secondargew classification system which is based on both location
ossification centers may appear around 12 years of aged number of fragments (Fig. 2). They claimed that there
(Ogden, 1984). Complete fusion of primary and secondais/no true secondary ossification center at the inferior pole
ossification centers causes formation of a unique pateltf. patella and previously reported inferior pole BP (Saupe
However, bipartite or tripartite patella forms occur wheglassification Type I) was actually sequel of Sinding-Larsen-
these ossification centers fail to fuse and remain separatehansson disease (traction apophysitis of inferior patellar
Bipartite patella (BP) is accepted as a normal anatonpole). Therefore, they excluded inferior pole BP from
variant of patella, and usually remains asymptomatic amthssification, and included two other subtypes composed
identified incidentally on knee radiographs taken for otheaf more than two fragments (tripartite patella).
reasons.

The true prevalence of BP is difficult to determine

BP was first described in German literature (Grubefue to the high rate of asymptomatic subjects. A few number
1883). Approximately forty years later, Saupe (19219f studies investigated prevalence of BP in the literature.
proposed the first classification system for BP by analyzindowever, these studies reported very variable prevalence of
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BP and some of them reviewed only single knee of a subject (either right or left). WeTERIAL AND METHOD
purpose of this study was to examine the plain anteroposterior and lateral radiographs
of the knees in Turkish subjects in order to determine the prevalence of BP and analyze
the differences between sex and laterality.

We retrospectively
reviewed consecutive adult
patients of whom bilateral knee
radiographs were taken between
January 2014 and June 2014 for
all indications from picture
archiving and communication
systems (PACS) and institutional
clinical database. We excluded 45
patients, in which the patella was
not clearly depicted due to
incorrect patient positioning,
making it impossible to judge
about the presence of a BP.
Finally, bilateral antero-posterior
and lateral knee radiographs of
897 patients (1794 knee
radiographs) were eligible and
included in this study. The study
was carried out according to the
principles of the Declaration of
Helsinki.

Initially, two orthopedic
surgeons reviewed all
radiographs and searched for
segmented patella in typical
locations independently. Later, a
final decision was reached with
consensus on uncertain cases.
Oohashiet al classification was
used to classify the type of BP
(Fig. 2). The archive records of
patients with BP were scanned to
determine whether there was a
relationship between knee pain
and BP. Then, patients with
painful BP were contacted by
telephone and a questionnaire
about the continuity of pain was
recorded. No detailed statistical
analysis was performed in this
study. The continuous variables
were presented as means and
standard deviations, and
categorical variables were
presented as frequency
distributions and percentage.

Fig. 3. Radiographies of 24 years-old female (a, superolateral bipartite patella), 34 years-old
male (b, lateral bipartite patella) and 57 years-old male (c, superolateral tripartite patella) patients.

1109



KOSE, O.; ERASLAN, A,; ERGUN, A.; EGERCI, O. F. & ERCAN, E. C. Prevalence of bipartite patella in Turkish population; analysis of bilateral knee radiographs in 897 subjects.
Int. J. Morphol., 33(3)1108-1113, 2015.

RESULTS and presented in a detailed table
(Table 1) for comparison
(Aydinhiogluet al,, 1997; Johnsoet
Of the 897 patients, 283 were male and 614 female. The mean age ofathel998; Kavanaglet al, 2007;
entire group was 40t44.8 years (range of 18-79 years). We identified 11 cases\trawyet al, 2014; Snoeckat al,
BP in 11 patients (mean age 4f12.7 years, range of 24-62 years). No bilater&008). We used direct radiography
cases were identified. 7 (63.6%) were male and 4 (36.4%) were female of thestead of MRI in the retrospective
patients. The prevalence of BP in male patients was 2.47% (7/283), and 0.65%c@H. Because bilateral evaluation is
614) in female patients, and overall 1.22% (11/897). The most common localizafiactically not possible with MRI
was superolateral margin of the BP as seen in 81.8% (9/11) patients. There werarahéhe contralateral knee without
subject with lateral bipartite and one subject with superolateral tripartite patétia MRI results might have an
(Fig. 3). BP was found at the right knee in 6 (54.5%), at the left knee in 5 (45.5&y)mptomatic BP. This is the reason
subjects. why prevalence values reported with
MRI studies (Kavanaglet al;
Among the 11 patients, BP was incidentally found in radiographies oMatrawyet al; Snoecket al, 2008)
patients with another knee disorder, while it was held responsible for symptomerethought to actually be higher. It
2 patients (18%). They were 26 and 28 year-old males, and had been traatetear that the imaging method
conservatively. Telephone contact with these two patients revealed that only omeiglit affect the prevalence value.
them (26 years-old) had continuing complaints related to BP after 12 months. This
patient was an active person. Local pain immediately after strenuous activities was Age is another factor
his major symptom. Table | summarizes the demographic characteristics of patiafiteencing the prevalence. We did

with BP. not include children or adolescents
in the study. Since in those
Table I. List of BP cases and their clinical and radiologic characteristics. individuals, it cannot be predicted

during developmental process

fase # ‘zg; s{e’l‘ Eidl‘:t Eocaliﬁﬁo'; a};‘f’:ﬁe Sy';ptoms whether accessory ossification
ale ig uperolateral, Bipartite one . .

2 34 Female Right Superolateral, Bipartite None \(I:Veltnhteljr"l(zl)nw[l)l!if:l?;:‘/ (;]?Jrglzlliegfi:ﬁr
3 39 Female Right Superolateral, Bipartite None . \
4 26 Male Right Superolateral, Bipartite Symptomatic remain as u.nfused part(s). That S
5 62 Male Left Superolateral, Bipartite None why we only InCIUded adult patlent-s
6 24 Female Left Superolateral, Bipartite None over 18 ye.a_‘rs_OId in order to avoid
7 57 Male Left Superolateral, Tripartite None false positive results. .However'
8 51 Female Right Superolateral, Bipartite None u.nder.18 year_'OId SUbJECts_ were
9 28 Male Left Superolateral, Bipartite Symptomatic  €ither included in the population or
10 43 Male Right Superolateral, Bipartite None counted as BP case by some
11 34 Male Left Lateral, Bipartite None researchers (Aydinlioglet al;

Kavanaghet al; Matrawy et al)
(Table II). The first one decreases the
DISCUSSION prevalence, while the latter

increases.

In the literature, there is wide variation in the prevalence of BP in different  Determining the true
ethnic groups. Some archaeological studies that had been conducted on vasievalence of BP is difficult due to
geographical areas revealed some prevalences such as 6.7% (Mullen & Hoppa, 1882high rate of asymptomatic
8.0% (Anderson, 1964), 15.3% (L'abdteal, 2008). These high figures may be dusubjects, so BP is usually detected
to familial relationship between found bones. 682 skeletons were analyzed inctlentally. Since a retrospective
cadaver study, and a 3% prevalence of BP was found with male dominancy (Tod@uly is obtained from patients’
McCally, 1921). Green (1975) claimed that the prevalence was ranging from Or2%ords, it can be considered that the
to 6%. In the German literature, reported prevalence values were 0.05% (Stugk@ptomatic BP cases more
1950), 0.20% (Paas, 1931), 1.54% (Siemens, 1931), 1.66% (Blumensaat, 1933rticipate in the study population.

Therefore, a prospective and cross-

We found that the prevalence of BP in Turkish population was 1.22%. “Téectional study designed to scan a

imaging studies” related to prevalence of BP in the English literature were seartig@ population will providenore
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Table 1l. The Imaging studies related to prevalence of bipartite patella.
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2 £ g% £% correct prevalence. Most of the BP cases (82%) were asymptomatic
g e 5 385 TE in our study. To correct our prevalence value, 2 symptomatic
E X X =& =& "wE = . Y .

g5 < 2 e £5 £37 <« patients can be excluded from the calculation. A prevalence of

"8 8 $= ] )

& §‘§ §§ g’é 1.0% arises when 9 (11-2) asymptomatic BP cases recalculated
with 895 (897-2) patients. It seems that the results of other bilate-
ral roentgenographic studies (Aydinliogdtial; Johnsoret al)

El ER ERE - are closer to our prevalence (Table I1). In this manner, the mean
D g o} % < E
k= s = 2y 5 E: revalence of BP can be thought as around 1%.
i)
@ = 2 = 5E °%
2 |8 8 8 E % B8E |~
2 S =2° 2 £ |8 Green (1975) reported that BP is seen 9 times more in males
S =) =3 o xX B ~
= s = %= = « |® than females. Other studies showed male/female rate of 2.1
° § (O'Bri [, 2011), 3.1 (K gét al), 3.3 (Ogata, 1994)
‘Brienet a . avanagét al), 3. gata
© ’ ) 1 il ’

= § 3.4 (Oohashet al) and 4.3 (Weaver, 1977). But these are not the

g N SR - £ 5 prevalence rates obtained by population scanning, only the ratio

= o =)

a |™ S of the number of BP cases. In our study, even though most of the

_§ patients scanned in retrospect were female, cases with diagnosed
3 i) —
g o 23 E 2  3E @  BP were mostly males. Thus, the rate of male prevalence (2.47%)
g 2 g 8§ g o . .
2 s EE&sg- L 5 tofemale prevalence (0.65%) was found to be 3.8. With this result,
1) S X =g =) o< . R . .
S 2gw? S 93 § the fact that BP is significantly seen more often in males was again
(] o
S proved to be true with our study.
£
5 g
<=3 3 . @ p In previous studies, bilateral BP’s diagnosis rates were
ERCR- AN e ® = 2 o . . ‘
SEg 8 g £ oz @ 3 ¢ reported in various percentages such as 25% (Oobtash),
-1 T — — X . . .
oy 2 T Tz B e 43% (Weaver), 50% (Green), 56% (O'Brégral). Unilaterality
< 2|7 - 5 of all 11 cases in our study was not in accordance with the
) 2 ; i
o literature. Still, the most common case type was superolateral
g g type (81.8%) as in previous studies. The rarely seen tripartite
S S S S . ;

T8 & = @& & Aq S  patella was found in 1 and lateral BP was found in 1 case.

g S S S S S — 5

A~ [}

5 Symptomatic cases are usually adolescents and young
2 £  adults with anterior knee pain as the main complaint (Green;
< fon = . .
£sEs = 2 - =& % 8§ Ishikawaet al, 1994; Ogata; Oohasht al; Weaver). That is
S22 o = S < Q = 5 . . . - . . )
£f3ln & T = & = »  why differential diagnosis in anterior knee pain should include
=) e m - ~ .
=) 2z BPaswell as other reasons. As our symptomatic case, BP usually
=} . . . . .
% becomes symptomatic after strenuous physical activity which
0 . . .
2 e = = £ includes vastus lateralis abnormal pulling or abnormal movement
£ |= 3 o ~ ~ z - . .
£§F 5 ¥ ¥ ¢ o2 ©  of synchondrosis as a result of sudden trauma. In symptomatic
=& T = 3 g =4 ® IS . . . .
g2l T & = = ¢ s cases, MRI imaging studies can be used to determine the
=z | S 2 2 relationship between main patellar nucleus and fragments or bone
(] . .
. 2 edema presence in detail (Kavanaghal; Matrawy et al;

= |2 ¢ = & £ 2 8  Snoecket al). Skyline radiography taken in squatting position

g |8 = 8 8 3 8 S . . . .

T |& 3 &8 & 2 g @  canbe added to 2-directional radiography for easier identification

s o & o o o o £ . .

5 s 5 5 5 & £ of painful BP (Ishikawaet al.).
[~4 [-» [~2 -2 [~4 -4
3
. > = o > 2 In treatment of painful BP, conservative methods such as
3 |35 2 E_ E_ E_ F. o icti
2T |58 5¢ 83 8z sz §E s  restriction of movement, NSAIDs, patellar braces, ultrasound,
E2 |22 29 5 5 5% @ @ . ) . T e e
2 S 5% E€ 2~ £~ E° E% = guadriceps stretching exercises and local steroid injections are
£ .
Mo ~ R used first (Atesolet al, 2008; Gaheegt al, 2009). The most
% common surgical approach today is excision of the painful

i s . g  fragment. Lateral retinacular release, vastus lateralis release,

> ] . - .

é §o§ S5 52 Ya ‘;@ 2 <  subperiosteal detachment of vastus lateralis insertion and open

2 = - o . . . . . .

§ £ §§ §§ §§ £ES & g reduction-internal fixation (ORIF) are other surgical options

< |23 53 g% £3 S £ <  (Atesoket al; Gaheeet al).
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In differential diagnosis, patella fractures (traumati€Jno de ellos presenté sintomas que continuaron incluso
or stress) should be considered primarily (Brostral, después de 12 meses. En conclusién, se encontré que la
2015). Symptomatic BP cases may be misdiagnosed @&valencia de la patela bipartita en la poblacién turca fue
patella fractures, or vice versa. Also, patella tumors shouli® aproximadamente un 1%. La inclusién en esta investi-
not be overlooked in differential diagnosis (Mercuri &gacién de solo sujetos adultos (con el esqueleto maduro) y
Casadei, 2001). Last, gout disease and patella dorsal defettestudio de imagenes bilaterales aumentoé la fiabilidad
can also accompany BP (Kobayasthal, 2005; Mellad@t de estos parametros. De acuerdo con la literatura, la patela
al., 2001). bipartita se encontrd significativamente de manera mas
frecuente en hombres y en su mayoria se tratdé del tipo
superolateral. Se necesitan mas estudios para obtener la

CONCLUSION prevalencia, tipo y distribucidn por sexo de la patela
bipartita en diferentes poblaciones.

This study investigated the prevalence of BP in PALABRAS CLAVE: Patela bipartita; Pobla-
Turkish population, and we found it around 1%. This valugion Turca; Prevalencia; Epidemiologia.
was obtained from only skeletally mature subjects with
bilateral imaging. Therefore, we think that this is a reliable
value. In accordance with the literature, BP was found MO FERENCES
frequently in males and mostly in superolateral type. More
clinical trials are necessary in order to determine the
prevalence, sex and type distribution of BP in othe{nderson, J. EThe people of Fairty: An osteological analysis of
populations. Further studies should be prospective cross- an Iroquois ossuaryOttawa, National Museum of Canada
sectional, and use bilateral radiography on a large Bulletin 193, 1964. pp.28-129.
population over 18 years-old.
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