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Idiopathic Osteonecrosis of the Patella:
An Unusual Cause of Pain in the Knee

A CASE REPORT*

BY ROBERT F. LAPRADE, M.D.t, AND MARK A. NOFFS1NGER, M.D.1, KALAMAZOO, MICHIGAN

From the Kalamazoo Center for Medical Studies of Michigan State University, Kalamazoo

We are reporting the case of a patient who had idi-
opathic osteonecrosis of the patella. To our knowledge, this
is the first such report.

Case Report
A sixteen-year-old white girl had a history of pain in the right knee

for four months, especially in the medial joint line, and occasional episodes
of giving-way during sports activities. She could recall no trauma to the
knee. Examination of the knee was unremarkable except for slight ten-
derness over the medial joint line. There was no effusion, and the
McMurray and Lachman tests were normal.

Radiographs showed a poorly defined ovoid defect with a sclerotic
margin in the superolateral part of the right patella; this was apparently

asymptomatic and was thought to be benign. Radiographs of the left knee
were normal. An arthrogram showed a probable tear of the medial meniscus
of the right knee.

Two months later, arthroscopy revealed a small parrot-beak tear of
the lateral meniscus and a normal medial meniscus. The articular cartilage,
including that of the patella, appeared to be entirely normal. The torn part
of the meniscus was shaved to form a smooth rim.

Two months after arthroscopy, the patient began to complain of new
pain over the superolateral aspect of the patella of the right knee. The pain
occasionally radiated around the entire knee and frequently awakened her
at night. She had no fever or chills.

On physical examination, the pain was reproducible on palpation of
the superolateral part of the patella. There was no effusion or increased
warmth of the knee. The knee had a full range of motion, with mild pain

Fig. 1-A: Conventional anteroposterior tomogram of the right patella. A poorly demarcated area of radiolucency is seen in the superolateral region.
Fig. 1-B: Conventional lateral tomogram of the right patella. (No involvement of the articular surface or surrounding cortical bone was seen at the

operation.)

* No benefits in any form have been received or will be received from
a commercial party related directly or indirectly to the subjectofthis article.
No funds were received in support of this study.
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ing, Suite 230, 1535 Gull Road, Kalamazoo, Michigan 49001.

1: Kalamazoo Center for Medical Studies of Michigan State Univer-
Sity, Kalamazoo, Michigan 49001.

but no crepitus; the pain seemed to be confined to the patella or patello-
femoral mechanism. The circumference of the thigh at a point ten centi-
meters proximal to the proximal pole of the patella was equal to that of
the contralateral thigh.

The results of laboratory studies, including a complete blood count
and erythrocyte sedimentation rate, were normal.
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FIG. 2

Discussion

Osteonecrosis of the patella has been reported after
trauma24, use of steroids28, and total knee arthroplasty25. It
is considered to be rare; we found fewer than fifty cases in
the literature. To our knowledge, this is the first reported
case of idiopathic osteonecrosis of the patella.

The cause of idiopathic osteonecrosis is unknown, but
the lesion appears to be due to multiple factors rather than
a single cause. Many conditions and diseases have been
associated with osteonecrosis, including systemic admin-
istration of steroids4’9, alcoholism’5”9, sickle-cell disease26,
gout’6, rheumatological disorders2’ , caisson disease’4”7,
trauma’6, acute pancreatitis’#{176}, and familial hyperlipidemia’6.

Many pathogenic mechanisms have been experimen-
tally demonstrated. Patients who are treated with cortico-
steroids, as well as those who abuse alcohol, have an
increase in the size of fat cells within bone-marrow cavities,
and it has been postulated that this raises intraosseous pres-
sure and diminishes perfusion5’27. Fatty emboli have been
seen in subchondral bone after administration of steroids
both clinically and experimentally6”8. Intraosseous mi-
croemboli localize in subchondral regions after intravenous
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99m-technetium-diphosphonate scintiscan of the knees. Increased uptake can be seen in the superolateral region of the right patella.

Non-steroidal anti-inflammatory medications relieved the pain some-
what initially, but soon became ineffective.

Conventional tomograms of the right patella revealed a poorly de-
marcated radiolucent area (Figs. 1-A and 1-B). A radionuclide bone scan
showed increased uptake in the superolateral region of the patella (Fig.
2).

At the operation, the lesion was approached anteriorly, with the dis-
section remaining extra-articular except for a two-centimeter lateral par-
apatellar arthrotomy for inspection of the articular cartilage. Grossly, the
lesion appeared to be avascular, with a slightly hyperemic, poorly defined
border. The lesion was outlined with four Keith needles, and intraoperative
radiographs were made to verify its position. The lesion was then excised
with an osteotome and curet, with care being taken to preserve the articular
cartilage. Intraoperative radiographs showed that the lesion had been com-
pletely excised. The defect, which was approximately one by one centi-
meter, was then filled with autogenous cancellous bone from the iliac crest,
and the periosteum was closed over the graft. The articular cartilage re-
maimed intact, with a normal, pearly-white appearance.

The histological appearance of the specimen was consistent with os-
teonecrosis (Figs. 3-A and 3-B). Peripherally, bone had been largely re-
placed by well vascularized fibrous tissue. Centrally, the osseous trabeculae
were necrotic, with empty osteocyte lacunae and loss of normal architec-
ture.

After excision of the lesion, the symptoms subsided. The patient
remained asymptomatic at the most recent follow-up examination, thirty
months later.
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Figs. 3-A and 3-B: Histological appearance of the patellar lesion.
Fig. 3-A: Peripherally, well vascularized fibrous tissue has begun to replace necrotic bone in the process of revascularization (hematoxylin and eosin,

x 100).

injection experimentally” and could be the cause of osteo- to be weakened by systemic disease and are especially sus-
necrosis in patients who have gout (urate crystals), sickle- ceptible to these mechanisms or to a direct cellular toxic
cell anemia (clumps of sickle cells), caisson disease (nitro- effect20.
gen bubbles), or another hormonal or hematological con- In the reports on patients who had patellar osteonecrosis
dition that increases levels of serum lipids or causes after trauma or in association with the use of corticosteroids,
abnormal coagulation of blood. An “accumulative cell all occurrences were in the proximal pole. With trauma,
stress hypothesis’ ‘ has also been proposed for osteonecrosis there was either a transverse fracture, with the edges widely
associated with diseases in which bone cells are purported separated before operative repair, or severe prepatellar soft-

;- .‘. .; ‘ .

-‘

FIG. 3-B

Centrally, the osseous trabeculae are necrotic. Empty osteocyte lacunae and loss of normal architecture are seen (hematoxylin and eosin, x 400).
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FIG. 4

The blood supply to the patella24. An anastomotic ring of vessels enters
the anterior surface obliquely and provides the main blood supply to the
proximal part of the patella. Apical or polar arteries enter the inferior part
of the patella and run superiorly, supplying the inferior portion of the
patella. SO = articular branch of the descending genicular artery (formerly
called the supreme genicular artery), MSG = medial superior genicular
artery, MIG = medial inferior genicular artery, LSG = lateral superior
genicular artery, APP = ascending parapatellar artery, OPP = oblique
prepatellar artery, LIG = lateral inferior genicular artery, TIP = transverse
infrapatellar artery, and ATR = anterior tibial recurrent artery. (Reprinted,
with permission, from: Scapinelli, Raffaele: Blood Supply of the Human
Patella. Its Relation to Ischaemic Necrosis after Fracture. J. Bone and
Joint Surg. , 49-B(3): 564, 1967.)

tissue damage24. All patients in whom patellar osteonecrosis
developed after a total knee arthroplasty had had a lateral
release procedure25, which probably interrupted the blood
supply to the patella.

A study of the blood supply to the patella suggests why
the proximal pole may be prone to the development of
osteonecrosis. There are two main sources of blood to the
patella: an anastomotic ring of blood vessels (Fig. 4) that
enters the anterior surface obliquely and provides the main
blod supply to the proximal part of the patella2’24’28, and
the apical or polar arteries that enter the patella inferiorly
from deep to the patellar ligament and run superiorly to
supply the inferior half of the patella2’24. Secondary sources

of blood supply to the patella are arteries that enter from
the interior of the quadriceps tendon, the synovial tissues,
and the medial and lateral retinacula2.

The diagnosis of osteonecrosis is usually based on ra-
diographic and histological findings. Radiographically, os-
teonecrosis in its early stages appears as a sclerotic region
in bone, and areas become radiolucent as resorption occurs.
Radioisotopic bone scans are positive because of increased
uptake of bone-seeking isotopes in the areas of microfrac-
tures and healing7”2”3. Histologically, the osseous trabec-
ulae are seen to have empty lacunae. The bone marrow can
be filled with eosinophilic amorphous and cellular material.
The necrotic region is surrounded by fibrovascular granu-
lation tissue and reparative areas of new-bone formation”3.

The delay in the onset of well localized pain in this
patient is not unusual for osteonecrosis. In some patients,
pain (which seems to develop at the interface between nor-
mal and necrotic bone, for some reason) may take as long
as eighteen months to develop and localize3. Pain may be
present at night, and there may be tenderness on direct
pressure over a lesion23. The natural course of untreated
painful osteonecrosis of the patella is unknown.

The cause of osteonecrosis in this patient remains ob-
scure. One might speculate that it was related to the place-
ment of the inflow catheter at the time of arthroscopy, but
a medial inflow portal was used and the necrotic lesion had
been present preoperatively. It has been speculated that mi-
crofractures in subchondral bone and cartilage can raise the
intraosseous pressure as joint fluid is forced into the marrow
space23, but the articular cartilage was found to be intact.
There was no history of trauma that would have reduced
the supply of blood, nor was there any evidence of lateral
patellar subluxation, which could have caused an increase
in shear stress on the lateral portion of the patella. The
region of osteonecrosis in this patient was probably not
routinely subjected to abnormal repetitive stress, since that
occurs in the part of the patella that does not contact the
femoral condyles until the knee is in almost 90 degrees of
flexion8. There also was no evidence of an open secondary
ossification center or bipartite patella to suggest an abnormal
blood supply in this region22, and radiographically there was
no evidence of a bipartite patella in either knee.

The diagnosis of idiopathic osteonecrosis of the patella
was made with radiographs, a radioisotopic bone scan, con-
ventional tomograms, and histological examination after ex-
cision. Idiopathic osteonecrosis should be considered as a
possible cause of pain in the knee.

NoTE: The authors thank William Walter, M.D. . Department of Pathology, Borgess Medical
Center, Kalamazoo, Michigan, for assistance with the histology.

References
1 . AHUJA, S. C. , and BULLOUGH, P. 0. : Osteonecrosis of the Knee. A Clinicopathological Study in Twenty-eight Patients. J. Bone and Joint Surg.,

60-A: 191-197, March 1978.
2. BJORKSTROM, SVEN, and GOLDIE, I. F.: A Study of the Arterial Supply of the Patella in the Normal State, in Chondromalacia Patellae and in

Osteonecrosis. Acta Orthop. Scandinavica, 51: 63-70, 1980.
3. CALANDRUCCIO, R. A. : Personal communication, 1989.
4. CRUESS, R. L.: Cortisone-Induced Avascular Necrosis of the Femoral Head. J. Bone and Joint Surg. , 59-B(3): 308-317, 1977.
5. CRUESS, R. L.: Osteonecrosis of Bone. Current Concepts as to Etiology and Pathogenesis. Clin. Orthop. , 208: 30-39, 1986.



1418 R. F. LAPRADE AND M. A. NOFFSINGER

6. CRUESS, R. L.; Ross, D.; and CRAWSHAW, E.: The Etiology of Steroid-Induced Avascular Necrosis of Bone. A Laboratory and Clinical Study.
Clin. Orthop., 113: 178-183, 1975.

7. D’AMBROSIA, R. D. ; SHOJI, HIROMU; RIGGIN5, R. S. ; STADALNIK, R. C. ; and DENAxD0, G. L. : Scintigraphy in the Diagnosis of Osteonecrosis.
Clin. Orthop., 130: 139-143, 1978.

8. DESAI, S. S. ; PATEL, M. R. ; MICHELLI, L. J.; SILVER, J. W.; and LIDGE, R. T. : Osteochondritis Dissecans of the Patella. J. Bone and Joint
Surg. , 69-B(2): 320-325, 1987.

9. FISHER, D. E. , and BICKEL, W. H. : Corticosteroid-Induced Avascular Necrosis. A Clinical Study of Seventy-seven Patients. J. Bone and Joint
Surg. , 53-A: 859-873, July 1971.

10. GERLE, R. D.; WALKER, L. A.; ACHORD, J. L.; and WEENS, H. S.: Osseous Changes in Chronic Pancreatitis. Radiology, 85: 330-337, 1965.
11. GitaGo, P. J.; ST0THARD, J.; and WALDER, D. N.: Regional Distribution of Circulating Microspheres in the Rabbit Femur. In Proceedings of the

British Orthopaedic Research Society. J. Bone and Joint Surg. , 61-B(3): 381-382, 1979.
12. GREYSON, N. D. ; LOTEM, M. M. ; GROSS, A. E. ; and HOUPT, J. B. : Radionuclide Evaluation of Spontaneous Femoral Osteonecrosis. Radiology,

142: 729-735, 1982.
13. GRIFFITHS, HARRY: Spontaneous Osteonecrosis. Orthopedics, 9: 598-602, 1986.
14. HEARD, J. L. , and SCHNEIDER, C. S.: Radiographic F,ndings in Commercial Divers. Clin. Orthop. , 130: 129-138, 1978.
15. HUNGERFORD, D. S. , and ZIzIC, 1. M. : Alcoholism Associated Ischemic Necrosis of the Femoral Head. Early Diagnosis and Treatment. Clin.

Orthop. , 130: 144-153, 1978.
16. JACOBS, BERNARD: Epidemiology of Traumatic and Nontraumatic Osteonecrosis. Clin. Orthop. , 130: 51-67, 1978.
17. JONES, J. P. , JR. , and BEHNKE, A. R., JR.: Prevention of Dysbaric Osteonecrosis in Compressed-Air Workers. Clin. Orthop., 130: 118-128,

1978.
18. JONES, J. P. , JR. ; ENGLEMAN, E. P. ; and NAJARIAN, J. S.: Systemic Fat Embolism after Renal Homotransplantation and Treatment with Corti-

costeroids. New England J. Med. , 273: 1453-1458, 1965.
19. JONES, J. P. , JR. ; JAMESON, R. M. ; and ENGLEMAN, E. P. : Alcoholism, Fat Embolism, and Avascular Necrosis. In Proceedings of the Western

Orthopedic Association. J. Bone and Joint Surg. , 50-A: 1065, July 1968.
20. KENZORA, J. E. , and GLIMCHER, M. J.: Accumulative Cell Stress: The Multifactorial Etiology of Idiopathic Osteonecrosis. Orthop. Clin. North

America, 16: 669-679, 1985.
21. KLIPPEL, J. H.; GERBER, L. H.; POLLAK, LAWRENCE; and DECKER, J. L.: Avascular Necrosis in Systemic Lupus Erythematosus. Silent Symmetric

Osteonecroses. Am. J. Med. , 67: 83-87, 1979.
22. LOPEZ, RAFAEL, and LEWIS, HARVEY: Larsen-Johanson Disease. Osteochondritis of the Accessory Ossification Center of the Patella. Report of

Two Cases. Clin. Pediat. , 7: 697-700, 1968.
23. LOTKE, P. A.; ECKER, M. L.; and ALAV1, ABASS: Painful Knees in Older Patients. Radionuclide Diagnosis ofPossible Osteonecrosis with Spontaneous

Resolution. J. Bone and Joint Surg. , 59-A: 617-621, July 1977.
24. SCAPINELLI, RAFFAELE: Blood Supply of the Human Patella. Its Relation to Ischaemic Necrosis after Fracture. J. Bone and Joint Surg. , 49-B(3):

563-570, 1967.
25. SCoi-r, R. D. ; TuRoir, Nop.stAN; and EWALD, F. C. : Stress Fracture of the Patella following Duopatellar Total Knee Arthroplasty with Patellar

Resurfacing. Clin. Orthop., 170: 147-151, 1982.
26. SENNARA, H. , and Goxay, F.: Orthopedic Aspects of Sickle Cell Anemia and Allied Hemoglobinopathies. Clin. Orthop. , 130: 154-157, 1978.
27. WANG, G.-J. ; SWEET, D. E.; REGER, S. I. ; and THOMPSON, R. C. : Fat-Cell Changes as a Mechanism of Avascular Necrosis of the Femoral Head

in Cortisone-Treated Rabbits. J. Bone and Joint Surg. , 59-A: 729-735, Sept. 1977.
28. YAMAGUCHI, HIDE0; MA5UDA, TAKESHI; SASAKI, TETSUTO; and NOJIMA, TAKAYUKI: Steroid-Induced Osteonecrosis of the Patella. Clin. Orthop.,

229: 201-204, 1988.

THE JOURNAL OF BONE AND JOINT SURGERY


