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Case report

Hip osteonecrosis in Cushing’s disease treated with 
bone-preserving procedures
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Introduction

Cushing’s disease, or endogenous hypercortisolism, is 
an endocrine disorder caused by high levels of cortisol 
in the blood from a variety of causes; and it may be 
associated with nontraumatic osteonecrosis of the hip 
joint. There are several reports about this rare combina-
tion in the literature in which it was concluded that 
osteonecrosis may appear as a rare presenting manifes-
tation of Cushing’s disease.1–7 However it may also be a 
late sequela of this endocrine disorder.

There are various treatment options for hip osteone-
crosis, including core decompression, vascularized or 
nonvascularized bone grafting, rotational osteotomy, 
limited resurfacing of the femoral head, and total hip 
arthroplasty.8,9 The choice of treatment option depends 
on the patient’s age, the cause of osteonecrosis, the 
extent of femoral head involvement, and the condition 
of the acetabular articular cartilage.8 The results of total 
hip replacement and hemiarthroplasty have generally 
been poor.9 Therefore, many authors prefer to delay or 
eliminate the need for hip replacement by treating 
osteonecrosis with bone-preserving procedures.9–11 Bone 
grafting of the femoral head through a so-called trap-
door in the articular cartilage and subchondral bone has 
been used to treat late-stage hip osteonecrosis second-
ary to various etiologies.10,12,13 However there is no 
information in these reports about the results of this 
procedure for the treatment of hip osteonecrosis sec-
ondary to endogenous hypercortisolism. We present a 
patient who was operated on with bone-preserving pro-
cedures for bilateral osteonecrosis of the femoral heads 
that had developed secondary to Cushing’s disease.

Case report

An obese 17-year-old female patient was referred to our 
institution because of bilateral hip pain without a history 
of trauma. She had severe pain in the groin on weight 
bearing, with a variable degree of pain at rest. She was 
diagnosed with Cushing’s disease secondary to a pitu-
itary gland adenoma 6 years before and had undergone 
a transsphenoidal adenomectomy performed by a neu-
rosurgeon. Immunocytochemistry confi rmed that the 
tumor produced adrenocorticotropic hormone (ACTH). 
After the surgery, corticosteroid replacement therapy 
consisting of prednisolone 5 mg/day was given for 1 
year. Except antihypertensive therapy, she did not use 
any other medications.

Her serum cortisol and ACTH levels and urinary free 
cortisol excretion were normal. These laboratory values 
indicated that the hypercortisolism was under control. 
Review of systems revealed weight gain, hirsutism, 
amenorrhea, easy bruising, insomnia, moon facies, and 
mood swings over the previous year. On physical exami-
nation, she was afebrile and had a blood pressure of 
130/60 mmHg. Although her active and passive range 
of motion (ROM) of both hips was not restricted, her 
passive ROM of both hips was painful especially on 
forced fl exion and internal rotation.

A diagnosis of osteonecrosis was made on the basis 
of the clinical history and the radiological examination. 
The anteroposterior and frog-leg lateral radiographs of 
the right hip showed minimal lucent and sclerotic regions 
without a fl attened femoral head or loss of articular 
cartilage. There were no radiographic changes on the 
left hip (Fig.1A,B). Magnetic resonance imaging (MRI) 
scans of the right hip showed stage 3C osteonecrosis, 
and stage 2B osteonecrosis existed on the left hip 
according to the Association Research Circulation 
Osseous (ARCO) classifi cation system14 (Fig. 1C–E).

Surgery was recommended and performed under 
general anesthesia. The patient lay in supine position, 
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and an anterior ilioinguinal incision was made in the 
right hip. The interval between the tensor fascia latae 
and the sartorius muscle was identifi ed. The dissection 
was extended proximally to expose the lateral surface 
of the iliac bone. The rectus femoris muscle was not 
incised from the attachment to the upper part of the 
acetabular rim. It was retracted medially. The joint 
capsule was then opened with a T-shaped incision, and 
the anterior part of the femoral head cartilage was 
inspected in situ. The hip joint was not dislocated from 

the acetabulum. Using a microoscillating saw and osteo-
tomes, a 1.5 cm length and width quadrangular window 
(trapdoor) was elevated from the anterior part of the 
femoral head (Fig. 2A). The window segment was 
preserved for replacement at the end of the procedure. 
All visible dead bone was then removed using curettage 
and power burrs until a bleeding surface was encoun-
tered at the base of the cavity. Bone for a graft, consist-
ing of autogenous cancellous bone, was taken from the 
iliac crest using the same skin incision. After packing 

Fig. 1. Anteroposterior (A) and frog-leg lateral (B) radio-
graphs of the pelvis show minimal lucent and sclerotic lesions 
on the right hip with no radiographic changes on the left hip. 
C–E Three consecutive T1-weighted coronal magnetic reso-

nance imaging (MRI) scans demonstrate low signal intensity 
in the superior weight-bearing area of the right femoral head 
with bone marrow infi ltration. There is also a low signal inten-
sity rim in the proximal aspect of the left femoral head

Fig. 2. Operative photographs of the trapdoor procedure. A 
Trapdoor segment is lifted from the anterior part of the 
femoral head without dislocating the hip joint. ASIS, antero-
superior iliac spine; AIIS, anteroinferior iliac spine. B Autog-

enous cancellous bone graft obtained from the iliac crest is 
placed to the femoral head. C Three-dimensional computed 
tomography image shows the trapdoor (arrows), which is 
replaced without using any fi xation material
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approximately 20 cc of cancellous bone into the dead 
space of the femoral head (Fig. 2B), the trapdoor was 
replaced without fi xation, and the joint capsule was 
tightly closed over the trapdoor (Fig. 2C). Core decom-
pression under an image intensifi er was applied to the 
left hip. She had an uneventful postoperative course 
without complications.

Active and passive hip range of motion exercises 
were started on the second day postoperatively without 
mobilizing on crutches for 6 weeks. Then she was mobi-
lized with two crutches for another 6 weeks with up 
to 50% weight bearing. Full weight bearing without 
support was allowed at 12 weeks.

At the fi nal follow-up (16 months postoperatively) 
the patient was assessed both clinically and radiologi-
cally. The ROM of the hips was not restricted. She had 
no pain in the left hip and only slight pain in the right 
hip. She was able to walk without support. Harris hip 
scores15 for the right and left hips were 92 and 96, 
respectively. There was no loss of joint space radio-
graphically (Fig. 3A,B). MRI of the pelvis demonstrated 
complete reversal of the signal abnormalities, indicating 
signifi cant improvement compared with the initial MRI 
(Fig. 3C–E). Informed consent for publication has been 
obtained from the patient and her family.

Discussion

Several reports in the literature1–7 concluded that osteo-
necrosis may be the presenting manifestation of Cush-
ing’s disease. Therefore, endogenous hypercortisolism 
should be excluded in all patients with idiopathic osteo-
necrosis. Moreover, patients with Cushing’s disease pre-
senting with sudden hip pain should be evaluated for 
osteonecrosis because it may appear as a late sequela of 
this disease, as in the presented case.

In one of the largest series of corticosteroid-induced 
osteonecrosis,2 3 of 77 patients (4%) were found to 
suffer from endogenous Cushing’s syndrome. Treat-
ment of hypercortisolism with pharmacological or surgi-
cal modalities is mandatory to reduce hip pain in patients 
with Cushing’s disease.7 Core decompression,3 hemiar-
throplasty,1 and excision of a pituitary adenoma7 can be 
helpful to decrease or eliminate the symptoms second-
ary to osteonecrosis. However, there is no information 
in the literature about the results of bone-preserving 
procedures such as nonvascularized bone grafting in 
these patients.

The rationale for using nonvascularized bone grafting 
is to remove necrotic bone and replace it with cancel-
lous and cortical autografts that support the subchon-

Fig. 3. At 16 months postoperatively. Anteroposterior (A) 
and frog-leg lateral (B) radiographs of the pelvis show bilat-
eral spherical femoral heads. There is no evidence of joint 
space narrowing. C–E Three consecutive coronal T1-weighted 

MRI scans of the pelvis demonstrate complete reversal of 
the signal abnormalities noted on the preoperative examina-
tion. The normal contours of the femoral heads are well 
preserved
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dral bone and articular cartilage of the femoral head 
(osteoconduction); furthermore, it may stimulate bone 
formation (osteoinduction).9,11 The clinical success of 
nonvascularized bone grafting procedures ranges from 
71% to 89%.10–13,16 In a study12 that reviewed the results 
of 30 trapdoor procedures performed on 23 patients 
with various etiologies, the trapdoor procedure was 
found to be successful in patients with stage III hip 
osteonecrosis and small to medium-sized lesions. Oth-
erwise, the reported outcomes of bone-preserving pro-
cedures have usually been poor for patients who use 
alcohol or high-dose steroids or who have systemic 
lupus erythematosus.8,9

Generally, the trapdoor procedure is performed 
through an anterolateral approach with an arthrotomy 
to dislocate the hip joint anteriorly, and the trapdoor 
segment is fi xed with two or three absorbable pins.12 In 
the case presented here, the hip joint was not dislocated 
during the surgical procedure. In addition we did not 
use any implant to fi xate the replaced trapdoor. The 
stability of this segment was provided by tightly closing 
the joint capsule over it.

Young patients with osteonecrosis of the hip joint 
may require more than one surgical procedure during 
their lifetime.8,9,11 Therefore, bone-preserving proce-
dures should be considered in these patients. The success 
of this treatment of osteonecrosis is related to the stage 
of the disease. The core decompression procedure 
reduces bone marrow pressure, improves osseous blood 
fl ow in the necrotic area, and is accepted as an effective 
procedure for stage I and stage II osteonecrosis.9 We 
have concluded that it should be considered also in 
patients with Cushing’s disease at the same stages. In 
addition, the trapdoor procedure for late stage osteone-
crosis may alter the progression in such patients. It was 
concluded that the progression of symptoms decreases 
at 36 months, on average, because of the natural pro-
gression of osteonecrosis.11 In the presented case, the 
patient had full ROM without pain at the 16-month 
follow-up. Controlling the activity of endogenous hyper-
cortisolism with either medical or surgical interventions 
prior to surgery for osteonecrosis is mandatory for the 
success of the treatment.
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