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a b s t r a c t

Isolated absence of the patella is an extremely rare condition. Absence or hypoplasia of the patella is
usually associated with genetic disorders and lower limb malformations. In this paper, an isolated
absence of the patella without any other deformities is described. A 21-year-old male patient referred to
our clinic presented with walking difficulty in the past 6 months and deformity of both knees. Except for
these complaints, he had no problems. Isolated aplasia of the patella may cause no major dysfunction,
and surgical or major treatment is not always required. The most interesting point of this case is that the
patient had not experienced any complaints for over 20 years, nor was he aware of his knee deformity.
This appears to be the first report of neglected bilateral patellar aplasia in a 21-year-old male patient.
Copyright � 2013, Taiwan Orthopaedic Association. Published by Elsevier Taiwan LLC. All rights reserved.
1. Introduction

The patella is the largest sesamoid bone in the skeleton. It is
a somewhat triangular-shaped sesamoid bone that is wider at the
proximal than the distal pole. The articular surface of the patella is
divided by a vertical ridge, resulting in a smaller medial and a larger
lateral articular facet. The patella protects the ventral cartilaginous
surfaces of the knee joint. It is located within the tendon of the
quadriceps femoris muscle, the main role of the patella being to
facilitate the extensor function of the quadriceps muscle.

Congenital absence of the patella is a very rare condition but is
often observed bilaterally and associated with other malformations
such as congenital dislocation of the hip, talipes equinovarus, and
nailepatella syndrome (NPS). Occasionally it presents as an isolated
lesion.1e3 The prevalence rate of patellar hypoplasia or aplasia in
the newborn child is not available, and is difficult to obtain because
the patella is completely cartilaginous at birth and starts its ossi-
fication process between approximately the third and the sixth
year.1 In this case, we reported a neglected bilateral congenital
patellar syndrome in a 21-year-old male patient.
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2. Case report

A 21-year-old male farmer was referred to our clinic with
complaints of deformity of both knees and walking difficulty in the
past 6 months. From his history, besides his knee deformity, in the
last 6 months he had sometimes difficulties with long-distance
walking after 1 hour. In addition, he had night pains after work-
ing hard on the farm. Except for these complaints, he had no
problems. He was able to straighten both knees, and he had no
problem at upright position. No recognizable symptoms or dis-
abilities were observed in the affected knees, and the patient was
able to play high-impact sports activities including football, run,
and so on.

On further questioning, we also found out that his devel-
opmental milestones were normal, and he had had no deformity of
the knees at birth. His father had three other children (two boys and
one girl) besides our patient. Each family member was examined,
and no problems were observed. As far as they could recall, they
had no blood relatives with any abnormality of their knees or any
fingernail problems.

The patient was seen in the internal medicine department for
careful systemic examination. His report revealed normal renal
function and no abnormality of the kidneys. The rest of his blood
parameters were within normal limits. Under physical examina-
tion, knee flexion was 110 degrees, extension was 0 degrees, both
internal and external rotation were 10 degrees, and no flexion
contracture or joint effusion was observed. The gliding position of
lished by Elsevier Taiwan LLC. All rights reserved.
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Fig. 2. Clinical picture of bilateral absence of the patella.
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the quadriceps tendon during knee flexion and extension was
normal. The knees were stable to valgus and varus stress tests,
anterior and posterior drawer tests, and also the Lachman test. No
muscle atrophy was seen. Quadriceps muscle strength was noted to
be 5/5. The patient’s limb lengths were measured and were equal
on both sides. Both medial femoral condyles were more prominent
than the lateral femoral condyles, and the anterior aspect of the
knee was flattened, which was more evident when the knee was
flexed (Fig.1). On clinical examination, a bilateral absent patella and
a hollow sulcus were seen in between the femoral condyles (Fig. 2).
There was no nail dystrophy.

Radiographs of the pelvic bones and elbows, other skeletal ex-
amination, and range of motion were normal. Radiographic evalu-
ation (anteroposterior, lateral, and tunnel radiographs) showed
absence of both patellas, both trochleas to be hypoplastic (Fig. 3),
and overhanging medial femoral condyles with narrow medial
tibial plateaus on the anteroposterior views, with slight lateral
subluxation of the both tibias.

We prescribed oral nonsteroidal anti-inflammatory drugs for
analgesia, although the patient was already using these drugs. His
pain was relieved by the medications, and he continued his daily
and sports activities. Follow-up was for 1 year, at 3-monthly in-
tervals. As the case was uncommon, the patient signed a specific
informed consent for the scientific use of his data.
3. Discussion

Human developmental syndromes with patellar malformations
may be caused by single-gene defects or result in major charac-
teristics of a number of disorders, including NPS, small patella
syndrome, MeiereGorlin syndrome, Rapadilino syndrome, genito-
patellar syndrome, aniridia, and trisomy 8q syndrome.1 The most
common syndrome with congenital patellar hypoplasia or aplasia
and defective dorsoventral limb patterning is NPS. Patients with
NPS present with dysplastic nails, absent or hypoplastic patellas,
elbow dysplasia, exostoses of the ilia, swan-neck deformity and
absent skin creases on the dorsal aspect of the distal inter-
phalangeal joints of the fingers, tingling, numbness, and in some
cases renal insufficiency.

Onycho-osteodysplasia (NPS) is transmitted as a simple auto-
somal dominant gene. There is a definite linkage between the locus
of the nailepatella gene and the ABO blood groups.1,4,5 Thus, we
Fig. 1. Clinical picture showing more prominent medial femoral than lateral femoral
condyles.
examined our patient for NPS but we did not observe any de-
formities or ABO blood group defects, except for bilateral patellar
aplasia. LMX1B is a unique mesenchymal determinant of dorsal
patterning during vertebrate limb development, so mutations in
the LMX1B gene result in skeletal dysplasia affecting the dorsal
tissues, especially the nails and patellas.6 Our patient’s genetic
pattern was not determined.

Congenital patellar syndrome is described as bilateral isolated
absence of the patella. Generally, congenital patellar hypoplasia or
aplasia is associated with various genetic disorders and a hetero-
geneous group of lower limb malformations. Congenital malfor-
mations of the patella can be seen as complete agenesis (patellar
aplasia) or underdevelopment of the entire patella resulting in
a small size of the patella (patellar hypoplasia).7 In addition to
radiographic examination of the knee, pelvis, and feet, X-rays
should be ordered for every patient presenting with patellar aplasia
or hypoplasia to help to establish an accurate diagnosis for the
small patella syndrome.8 Accordingly, we evaluated other parts of
the body but could not find any anomaly on X-ray.

MRI of the knee can also be ordered if patients are not able to
extend their knees and/or their quadriceps strength is below nor-
mal during the physical examination. In our opinion, our physical
examination, the patient’s history, and the plain X-ray findings
were adequate to rule out a need to look for any extra findings on
MRI.

Previously, it has been suggested that small patella syndrome
might be allelic to isolated patella aplasiaehypoplasia.1 Patella
aplasiaehypoplasia is a rare autosomal dominant disorder inwhich
congenital aplasia or hypoplasia of the patella is the only clinical
and radiographic sign.1,9 We assume that our case is of an isolated
patella aplasiaehypoplasia disorder because we did not detect any
abnormalities in our patient or in his family.

Two similar cases of aplasia of the patella have been reported
(Table 1). In 1949, Kutz3 reported the case of a 9-year-old girl with
congenital absence of the patella with no other clinical and radio-
graphic abnormalities. This was the first report of isolated patella
aplasiaehypoplasia. Jerome et al2 reported another case of a con-
genital patellar syndrome in 2009. In 1963, Bernhang and Levine10

first described a familial occurrence of isolated patella aplasia-
hypoplasia.

If absence of the patella is associated with atrophy of the quad-
riceps mechanism, patients will have weakness of knee extension
and will develop progressive flexion deformity of the knee. They



Fig. 3. Anteroposterior (A,B), lateral (C,D) and tunnel (E) radiographs of bilateral absence of the patella.
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Table 1
The clinical features of reported isolated aplasia of the patella.

Kutz3 Jerome et al2 Present case

Age at presentation 9 years 9 years 21 years
Sex Female Male Male
Symptoms at

presentation
Inability to
straighten the
knee and walking
difficulty

Deformity in both
knees and difficulty
in the standing
position

Deformity in both
knees and walking
difficulty
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complain about difficulties with running, climbing the stairs, riding
a bike, and stopping abruptly, and often have knee instability.
During childhood, some experience unexpected falls whilewalking,
without additional problems. Conversely, disability isminimal if the
quadriceps mechanism is intact. For example, In Jerome’s2 report
the patient have complaints of difficulty in standing and walking
may be because of inefficient quadriceps mechanism.

The interesting point in our case was that our patient was
asymptomatic for 20 years, and his complaints had started slowly
in the previous 6 months. He was a farmer living in a small village,
and his lack of complaints for 20 years was most likely due to his
strong quadriceps muscles. A previous study11 reported that one of
the patients who was diagnosed with hypoplastic patella with NPS
at the age of 2 years needed no surgical treatment. At the age of 22,
she occasionally complained about her knee pain.

In the present case, the patient’s knees were stable. The joint
compressive load and quadriceps force significantly decrease total
translation by as much as 50e66% in knees with intact anterior
cruciate ligaments. The primary dynamic restraint is the quadriceps
muscle. The quadriceps is usually strong and glides in the patellar
groove between the femoral condyles in congenital patella aplasia
or hypoplasia.8,12,13 Treatment consists of exercises to develop
quadriceps motor strength. If quadriceps motor function is poor,
the medial and lateral hamstrings are transferred laterally to pro-
vide active knee extension. In our patient there were no complaints
regarding quadriceps muscle motor strength, so our only treatment
was oral nonsteroidal anti-inflammatory drugs. During childhood,
it can be difficult to detect absence of the patella because of its
ossification pattern. In cases with normal quadriceps muscle
strength, the patellar aplasia may go undetected and treatment is
not always required.
4. Conclusions

Isolated aplasia of the patella may cause no major dysfunction,
and surgical or major treatment is not always required. The most
interesting point of this case is that this patient had neither expe-
rienced any complaints for 20 years, nor had he been aware of his
knee deformity. This makes our case a unique neglected isolated
patella aplasiaehypoplasia disorder in the literature.
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