
T
he dorsal defect of the patella (DDP) is an uncom-

mon but well-documented disease entity. It was re-

ported to appear in early life, usually affecting the

superolateral quadrant of the patella. DDP is considered

in association with bipartite patellae (BP), or the

multipartite patellae (MP). All of them are usually con-

sidered normal skeletal variants related to abnormality of

the ossification process. Some authors proposed a com-

mon pathogenic mechanism in which an abnormal mus-

cle strain might be involved. We report a case of bilateral

DDP associated with patellar hypoplasia and patello-

femoral malalignment. To our knowledge, this associa-

tion has not been reported in the literature.

CASE REPORT

A 23-year-old man who presented to our Orthopedic

Clinic complaining of bilateral knee pain while jogging

occasionally. Since childhood, he found that his patella

often slap his femoral condyle while exercise. He visited

many orthopedic clinics and subluxation of patella was

told. He denied a history of major trauma or any systemic

diseases in the past.

This was a robust young male without acute distress

and with normal vital signs. The general physical exami-

nation was unremarkable. Joint examination disclosed

slapping of patellae against femoral condyles on flexion

and extension of both knees. The stability test for cruci-

ate ligaments was negative. There was no local heat, ten-

derness, swelling or deformity. The physical examina-

tion of other joints and routine laboratory studies were

unremarkable.

Routine views of both knees demonstrated symmet-

ric well-defined circular radiolucent lesions, 7 mm in di-

ameter, with sclerotic margin in the superolateral quad-

rant of patellae. (Figs. 1A and 1B) The patella was peb-

ble-shaped and with decreased anteroposterior thickness
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on Merchant’s view. The angle formed by medial and lat-

eral facet of patella measured 149� on the left side and

155� on the right side (greater than 140�). In addition,

there was obvious lateral tilting of left patella (Fig. 1C).

He was referred to our department for evaluation of

patellar lesions and internal derangement of the knee.

MR imaging studies of both knees obtained with a 1.5-T

imager (Sigma; GE Medical Systems, Milwaukee) in-
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Fig. 1. Dorsal defect of patella in a 23-year-old man with patellar hypoplasia and patello-femoral malalignment. Frontal radio-
graph (A) and lateral radiograph (B) demonstrate well-defined circular radiolucent lesion with sclerotic margin in the
superolateral aspect of right patella. The same finding is present on the left knee. Merchant’s view (C) of both knees shows peb-
ble-shaped hypoplastic patellae. The angle formed by the articular surface of medial and lateral facet is greater than normal
value (140�) on both sides. There is lateral tilting and subluxation of left patella.

Fig. 2. Dorsal defect of patella in a 23-year-old man. Axial spin echo (SE) T1-weighted (1A, TR/TE 450/15), fat-suppressed
fast spin echo (FSE) T2-weighted (2B, 4500/84), and fat-suppressed spoiled gradient-recalled echo (SPGR) image (2C, 55/8)
show that the patellar dorsal defect is replaced by soft tissue of similar signal intensity as the surrounding articular cartilage.



cluded axial spin echo (SE) T1-weighted (450/15) [repe-

tition time msec/ effective echo time msec]) and sagittal

T2-weighted (5200/82) imaging, axial fat-suppressed

fast spin edho (FSE) T2-weighted (4500/84 and 5200/84)

imaging, coronal fat-suppressed proton density (2500/42)

and sagittal FSE proton density (3350/13) imaging, as well

as axial fat-suppressed spoiled gradient-recalled echo

(SPGR)(55/8) imaging. The bone defect was replaced by

compensatory hypertrophic cartilage-like soft tissue,

which manifested low signal intensity on both T1-weighted

and T2-weighted images and heterogeneous signal in-

tensity on SPGR images. In addition, focal step-off of the

smooth articular surface of lateral facet was noted (Fig. 2).

Single-contrast computed arthrotomography of both

knees were performed using a 16-slice spiral CT scanner

(SOMATOM Sensation 16, Siemens, Forchheim, Ger-

many) after the MR imaging studies for correlative evalu-

ation of articular surface. Image postprocessing included

maximum intensity projection (MIP) and multiplanar re-

constructions (MPR) for the dorsal defect of patella. It

was filled with soft tissue of similar CT attenuation to ad-

jacent articular cartilage and characterized by enfolding of

the cartilage with focal depression and step-off of the ar-

ticular surface (Fig. 3). Both axial radiograph in 30 de-

grees knee flexion and axial CT-arthrotomographic im-

ages showed dysplastic change of the patellae manifesting

atrophic medial facet, shallow patellar articular surface

with enlarged angle between medial and lateral facets.

The diagnosis of dorsal defect of patellae was made

by radiologist according to its typical position and imag-

ing features. Conservative treatment rather than aggres-

sive surgical management was recommended because

that the lesion was benign and the clinical symptoms

were mild.

DISCUSSION

The DDP patella is an uncommon despite well-doc-

umented disease entity of the knee joint. In 1987,

Holsbeeck et al. reported 6 DDP in a series of 2286 sin-

gle radiographic examinations of the knee. The lesion

manifests small circular osteolytic lesion with well-de-

fined sclerotic margin at superolateral aspect of the pa-

tella on routine knee radiographs.1 About 1/3 of the cases

involve both knees and are most frequently found in ado-

lescents.2 There is no significant sex predominance.3 The

lesion was considered an incidental finding on image

studies. Most of the cases were treated conservatively. In

a symptomatic case undergoing excision of the lesion

and cancellous bone graft, Gamble JG demostrated the

histopathological findings of the DDP including fibrous
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Fig. 3. Dorsal defect of patella in a 23-year-old man. Axial computed arthrotomographic image of left patella at upper level
(A) also demonstrate cartilage–like tissue replacing the bone defect. The overlying articular cartilage is preserved despite focal
small depression or dimpling of the articular surface overlying the bone defect. There is no evidence of contrast medium imbibi-
tion in the cartilage over the bone defect. Axial image on the middle and the lower portion of left patella (B) clearly demonstrate
pebble-shaped hypoplastic patella with increased facet angle.



tissue, reactive woven bone, and streaky eosinophic ex-

tracelluar debris of the lesion.4

There is a paucity of literature describing the ad-

vanced imaging features of DDP. In our case, computed

arthrotomography disclosed the subchondral defect of

the DDP was replaced by soft tissue isodense to sur-

rounding cartilage. The overlying cartilage of the defect

has been retained despite focal depression and mild sur-

face incongruence are observed. MRI also demonstrates

compensatory hypertrophy of soft tissue replacing the

bone defect. The soft tissue is heterogeneous in signal in-

tensity, either isointense or hypointense to the signal

intensity of the patellar cartilage.

DDP is most often considered a variant in the ossifi-

cation process of the patella and being part of the spec-

trum of bipartite or multipartite patella. The factor of

overstress of the patella at the insertion of vastus

lateralis muscle during patellar ossification had also

been raised by van Holsbeeck and Sueyoshi Y.1,5 In our

case of DDP, pebble-shaped dysplastic change with de-

creased anteroposterior thickness of both patellae was

found. The angle formed by medial and lateral facet of

patella measured 149� on the left side and 155� on the

right side. Normally, this angle measures no greater

than 140�.6 The patello-femoral malalignment, more

evident on the left side, was also found. We are not cer-

tain, however, about the relationship between the

patellar dysplasia, malalignment and the pathogenesis

of the DDP, which hasn’t been reported in the litera-

tures. In this case, the PF malalignment and DDP may

be concurrent but unrelated events because the former is

present only on the left side, while DDP is present on

both sides. Nevertheless, we postulate that excessive lat-

eral pressure, which underlies the PF malalignment, on

the lateral aspect of the non-ossified patella during child-

hood, may predispose to chondral crack or fracture and

subsequently resulting in bipartitie patellae or DDP.

However, more cases are necessary to associate patello-

femoral malalignment with dorsal defect of patella.

Just like bipartite or multipartite patellae, the diagno-

sis of DDP can be made by its characteristic location and

radiographic appearance. Confusion with other patellar

lesions such as osteochondritis dissecans, osteochondral

fracture, subchondral cyst, intraosseous ganglion and

bone tumors is scarcely likely. DDP can be an incidental

finding during evaluation of internal derangement in the

knee joint or may be symptomatic, especially when incon-

gruent articular surface is prominent. Conservative man-

agement is more often effective for isolated symptomatic

DDP. For rare occasions, the symptomatic DDP can be

treated by curettage and bone graft of the patellar defect.4

We report a case of bilateral symptomatic DDP with

patellar hypoplasia and patello-femoral malalignment. The

characteristic radiographic, computed arthrotomographic

and MR features of this uncommon disease entity obviate

confusion with other aggressive patellar abnormalities and

unnecessary surgical management, especially for asymp-

tomatic patients.
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