
Abstract
Osteonecrosis is a very rare complication of Crohn’s 
disease (CD). It is not clear if it is related to corticosteroid 
therapy or if it occurs as an extraintestinal manifestation 
of inflammatory bowel disease. We present the case of 
a patient with CD who presented with osteonecrosis of 
both knees. A 22 years old woman was diagnosed with 
CD in April 2012 (Montreal Classification A2L1 + L4B3p). 
She was started on prednisolone (40 mg/d), azathioprine 
(100 mg/d) and messalazine (3 g/d). In July 2012, due to 
active perianal disease, infliximab therapy was initiated. 
In September 2012, she had a pelvic abscess complicated 
by peritonitis and an ileal segmental resection and right 
hemicolectomy were performed. In December 2012 
she was diagnosed with bilateral septic arthritis of both 
knees with walking impairment. She was treated with 
amoxicillin-clavulanic acid, started a physical rehabilitation 
program and progressively improved. However, then, 
bilateral knee pain exacerbated by movement developed. 
Magnetic resonance imaging showed multiple osseous 
medullary infarcts in the distal extremity of the femurs, 
proximal extremity of the tibiae and patellas and no 
signs of subchondral collapse, which is consistent with 
osteonecrosis. The patient recovered completely and 
maintains therapy with azathioprine and messalazine. A 
review of the literature is also done.
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Core tip: Although very rare, osteonecrosis is a devasting 
event that can occur in Crohn’s disease (CD). We present 
the case of a 22 years old woman with CD who was 
diagnosed with osteonecrosis of both knees. As we 
demonstrate with this report, awareness of risk factors, 
such as corticosteroid therapy and inflammatory bowel 
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disease activity, is crucial to establish the diagnosis of this 
inflammatory bowel disease rheumatological complication. 
Prompt treatment is recommended. A review of the 
literature is also presented.
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INTRODUCTION
Osteonecrosis or avascular necrosis is defined as cellular 
death of bone components due to interruption of blood 
supply. Consequently, there is a collapse and destruction 
of articular surfaces, pain and disability[1]. Epiphysis of 
long bones (femoral and humeral heads and femoral 
condyles) are primarily involved, with the hip being the 
most commonly affected joint. Several clinical entities 
(connective tissue disorders, hemoglobinopathies, 
coagulation disorders, pregnancy, alcohol abuse, infla­
mmatory bowel diseases (IBD) and corticosteroid 
use) have been associated with osteonecrosis, but its 
pathophysiology is not completely understood[2]. The 
true incidence of this rare manifestation in IBD is not 
known[1]. It has been reported to range from 0.5% to 
4.3%[3]. We present the case of a 22 years old woman 
with Crohn’s disease (CD) who was diagnosed with 
osteonecrosis of both knees.

CASE REPORT
A 22 years old woman was diagnosed with CD in April 
2012 (Montreal Classification A2L1 + L4B3p - diagnosis 
at 22 years-old; ileal plus jejunal involvement; penetrant 
behavior and perianal disease - rectovulvar fistulae). 
She was initially treated with prednisolone (40 mg/d), 
azathioprine (100 mg corresponding to 2 mg/kg per day) 
and messalazine (3 g/d). In July 2012, due to fistulae 
non-healing, a seton was placed and infliximab therapy 
was started (three infusions - 0, 2 and 6 wk - 5 mg/kg). 
Complete closure of the rectovulvar fistulae was then 
confirmed. In September 2012, she had had a pelvic 
abscess complicated by peritonitis and she was operated. 
Drainage of the abscess, ileal segmental resection and 
right hemicolectomy was performed. From April 2012 
to December 2012 a gradual weaning of corticosteroid 
therapy was done. In December 2002 she presented with 
fever, intense pain, swelling and stiffness of both knees 
and impaired range of motion for six weeks. Bilateral 
articular effusions were observed. She got bedridden. 
There was no history of arthritis. Laboratory studies 
revealed a leucocytosis with neutrophilia (17.000/mm3 
per 89%) and an elevated erythrocyte sedimentation 
rate (28 mm3 per hour). Bilateral arthrocentesis was 

performed with diagnostic and drainage intent. Synovial 
fluid was purulent. Culture of the synovial fluid was 
positive for S. pneumoniae. Amoxicillin plus clavulanic 
acid and analgesia (acetaminophen and tramadol) 
was begun. Bilateral arthrotomy of knees with biopsy 
of the synovium was performed. The histological 
examination of the synovial tissue revealed synoviocyte 
hyperplasia, inflammatory infiltrate, mainly composed by 
polymorphonuclear neutrophils, and purulent exudates; 
these findings were consistent with the diagnosis of 
bilateral septic arthritis. There was no exacerbation 
of intestinal symptoms of CD. After an initial period of 
immobilization, she was started on a physical rehabilitation 
program and progressively improved: Inflammatory 
signs of knees disappeared and she started to walk 
with crutches. However, bilateral knee pain developed, 
exacerbated by movement, mainly at climbing stairs. 
Plain film radiographies of the knees demonstrated 
multiple bilateral hypotransparent areas in the distal 
extremity of the femurs, in the proximal extremity of the 
tibiae and in the patellas and also absence of signs of 
subchondral collapse (figure 1). Computed tomography 
(CT) revealed multiple lacunar areas in the same 
localizations (figure 2). Magnetic resonance imaging 
(MRI) showed a “geographic” pattern resulting from 
multiple osseous medullary infarcts in the distal 15 cm 
of the femurs, in the proximal 10 cm of the tibiae and 
in the patellas; there were also no signs of subchondral 
collapse (figures 3-5). These imagiologic findings were 
consistent with the diagnosis of osteonecrosis. The total 
body radionuclide bone scan (methylene biphosphonate 
labeled with technetium-99m) revealed an increased 
uptake of the agent in the distal ephiphysis of the 
femurs, in the proximal epiphysis of the tibiae and in 
the patellas; it also excluded other focus of the disease. 
A stage 2 of Association Research Circulation Osseous 
(ARCO) was established. The peripheral blood smear was 
normal. Lipid levels (cholesterol and triglycerides) were 
within normal range. Antinuclear antibody, rheumatoid 
factor, antismooth muscle antibody and antiphospholipid 
antibodies were negative. Procoagulant factors (C and 
S proteins, antithrombina Ⅲ and Ⅴ Leiden factor) were 
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Figure 1  Plain film radiographs (bilateral knees) showing multiple bilateral 
hypotransparent areas.



normal. The patient recovered completely and maintains 
therapy with azathioprine and messalazine.

DISCUSSION
The etiology and pathogenesis of osteonecrosis in IBD 
remain to be elucidated[3]. Some risk factors have been 
implicated, such as corticosteroid therapy[1,3,4] (systemic 
and topic) and disease activity so it can be considered an 
extra-intestinal manifestation of IBD[5,6]. Several studies 
report the occurrence of osteonecrosis in IBD patients 

either during or after corticosteroids use. Although 
initial data described a six to eight months period after 
initiating therapy for steroid-associated osteonecrosis 
to occur, this temporal relationship was not confirmed 
afterwards, with some other reports describing an erratic 
pattern of development[6]. No clear dose-response is 
established[1,3] but, corticosteroids doses are significantly 
higher in patients with osteonecrosis than in those 
without it[1,4,7]. Moreover, this complication may present 
with lower dosage of corticosteroids, comparing with 
other conditions[1]. All in all, a more precise association 
between corticosteroid use in IBD and osteonecrosis is 
still needed[3]. IBD patients can develop osteonecrosis 
unrelated to corticosteroid therapy. CD is associated with 
a hipercoagulable state, mainly during periods of active 
disease[5]; the fibrin microclots may lead to osteonecrosis 
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Figure 2  Computed tomography showing multiple lacunar areas in the femurs and patellas.

Figure 3  Magnetic resonance imaging (bilateral knees, T1-weighted images, 
coronal view) showing areas and serpiginous rims of low signal intensity in 
the femurs, tibiae and patellas, characteristic of osteonecrosis.

Figure 4  Magnetic resonance imaging (bilateral knees, T2-weighted images, 
coronal view) showing prominent medullary infarcts.

Figure 5  Magnetic resonance imaging (T2-weighted images, axial view) 
showing low signal serpiginous rims.
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both cortical bone and bone marrow. Necrosis of bone 
tissue (disappearance of the osteocytes) is followed 
by a regenerative process in surrounding tissues. 
Bone marrow lesions include edema, hemorrhage, 
fibrilloreticulosis, hipocellularity, necrosis of hematopoietic 
cells and replacement of adipocytes by eosinophilic 
debris[8]. The most commonly accepted classification 
system to stage osteonecrosis was devised by the 
ARCO. It encompasses 4 stages. The first one, stage 
0, is defined as the presence of histological changes 
without any associated clinical signs or symptoms. In 
the last one, stage 4, there is evidence of progression 
to osteoarthritis (joint space narrowing and complete 
joint destruction)[13]. In our case, diagnosis was made by 
plain film radiographs, CT and MRI. A stage 2 of ARCO 
was established. In order to screen other localizations for 
osteonecrosis, a radionuclide bone scan was undertaken, 
which did not reveal other foci of the disease. No 
underlying analytical risk factor of any type (including 
any thrombophilic disorders) was found.

Management depends on the location and severity 
of joint involvement[1,8]. Conservative treatment includes 
restriction of weight-bearing on the affected joint or even 
immobilization, strengthening of the muscles surrounding 
the affected bone and analgesia[1,8]. No drug treatment 
has proven effective in averting disease progression, 
although bisphosphonates have shown some promise[14]. 
Surgical approaches include arthroplasty, core decom­
pression, osteotomies and non-vascularized and 
vascularized bone grafting. In advanced cases, following 
subchondral collapse, total arthroplasty is the main 
surgical solution, although failure rates in patients with 
osteonecrosis are significantly higher in comparison with 
other conditions[1,8].

Conservative management was successful in our 
patient. She resumed walking without crutches and 
normal daily activities a few months later.

Regarding prevention, whenever possible, steroid-
sparing agents should be the first option[8]. With this 
in mind, our patient was maintained on azathioprine 
and on anti-TNF therapy. If corticosteroid treatment is 
deemed necessary, it should be kept to the minimum 
effective dosage and patients may be offered a statin, as 
there is some evidence that it decreases the incidence of 
osteonecrosis in patients receiving high-dose steroids[15]. 
Moreover, hyperlipidemia and diabetes should be treated 
and alcohol ingestion avoided.

In conclusion, although very rare, osteonecrosis is 
a devasting event that can occur in CD. As we demon­
strate with this report, awareness of risk factors, such 
as corticosteroid therapy and inflammatory bowel 
disease activity, is crucial to make the diagnosis of this 
rheumatological IBD complication. Prompt treatment is 
recommended.

COMMENTS
Case characteristics
A 22 years old woman with active Crohn’s disease (CD) treated with 
prednisolone, messalazine, azathioprine and infliximab presented with bilateral 

by occluding epiphyseal capillaries and limiting the blood 
supply to the bone. This predisposition to thrombosis 
supports the hypothesis that osteonecrosis might be a 
rheumatological condition associated with IBD, rather 
than a complication of its treatment. Several risk factors 
can be simultaneously present. Our patient needed a 
relatively prolonged course of corticosteroid therapy 
and CD was still not in complete remission before 
the development of osteonecrosis. In this particular 
case, the event of bilateral septic arthritis, almost cer­
tainly secondary to the immunossupression therapy 
(corticosteroids, azathioprine and infliximab), might also 
have contributed to its occurrence.

Pain in the affected joint, usually exacerbated by 
weight-bearing, is typically the presenting symptom, 
although patients can remain entirely asymptomatic. 
Despite being initially mild, pain progressively worsens 
over time, being present at rest, and a decrease range 
of motion results[1,8]. Early diagnosis is important as 
treatment might avert disease progression[2,9]. However, 
it may be challenging, as 4% to 17% of patients with 
CD have type 1 - pauci-articular arthropathy, in which 
large bearing weight joints (ankles, knees, hips, wrists, 
elbows and shoulders) are affected[10]. A high index 
of suspicion in patients with risk factors is therefore 
mandatory[1]. This patient had well established risk 
factors for osteonecrosis, the persistence of bilateral 
knee pain despite the disappearance of the other 
inflammatory signs led us to investigate the possibility 
of this bone complication.

Diagnosis can be made by plain film radiographs, 
radionuclide bone scan, CT, MRI or invasive techniques 
(bone marrow pressure, stress test with injection of 
saline, intramedullary venography, superselective 
angiography and bone biopsy), the later being reserved 
for selected cases. At present, the goldstandard for the 
diagnosis of osteonecrosis is MRI, as it can depict the 
earliest imagiologic changes of the disease, with the 
best sensitivity and the best accuracy (75%-100%) 
compared with the other methods[1,3]. MRI shows a 
decreased signal intensity in both T1- and T2-weighted 
images[1,8,11]. Plain film radiographs are usually initially 
unremarkable[1,8]; afterwards they can demonstrate 
cystic or sclerotic changes, subchondral fractures (the 
“crescent sign”) and eventually secondary osteoarthritic 
changes[8]. Radionuclide bone scan using a bone-
imaging agent (labeled with technetium-99m) is an­
other helpful diagnostic imaging study in early stages 
of osteonecrosis[1,8], when plain films radiographs are 
normal or nearly normal. It is of utmost usefulness at 
screening, because bone scan can detect asymptomatic 
joint involvement[12]. However, it has the disadvantage of 
being non-specific, except when it shows a central area 
of decreased uptake surrounded by an area of increased 
uptake[8]. CT is a good technique at evaluating disease 
extension[8]. IBD patients tend to present with multifocal 
osteonecrosis[1,4]. Histology is the definitive method for 
the diagnosis of osteonecrosis, although it is usually 
unnecessary. Histological changes are encountered in 
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knee pain exacerbated by movement, after an episode of bilateral septic 
arthritis of both knees.

Clinical diagnosis
On clinical examination, bilateral knee pain aggravated by movement and 
weight-bearing was observed.

Differential diagnosis
Another causes of osteonecrosis were excluded, such as: Systemic lupus 
erythematosus (with or without antiphospholipid syndrome), as well as other 
connective-tissue diseases, hematological diseases (sickle cell disease, hemo
globinopathies), hyperlipidemia.

Laboratory diagnosis
The peripheral blood smear was normal. Lipid levels (cholesterol and triglycerides) 
were within normal range. Antinuclear antibody, rheumatoid factor, antismooth 
muscle antibody and antiphospholipid antibodies were negative. Procoagulant 
factors (C and S proteins, antithrombina Ⅲ and Ⅴ Leiden factor) were normal.

Imaging diagnosis
Plain film radiographies of the knees demonstrated multiple bilateral hypotransparent 
areas in the distal extremity of the femurs, in the proximal extremity of the tibiae 
and in the patellas and also absence of signs of subchondral collapse. Computed 
tomography revealed multiple lacunar areas in the same localizations. Magnetic 
resonance imaging showed a “geographic” pattern resulting from multiple osseous 
medullary infarcts in the distal 15 cm of the femurs, in the proximal 10 cm of the 
tibiae and in the patellas; there were also no signs of subchondral collapse. These 
imagiologic findings were consistent with the diagnosis of osteonecrosis.

Pathological diagnosis
Histological examination of both cortical bone and bone marrow was not performed 
because imagiological findings showed typical findings of osteonecrosis. 

Treatment
A conservative strategy was adopted. After an initial period of immobilization 
and restriction of weight-bearing with the use of crutches, the patient was 
started on a rehabilitation programme. The patient recovered completely and 
maintains therapy with azathioprine and messalazine.

Related reports
There are few case reports in the literature of osteonecrosis in inflammatory bowel 
disease (IBD). The description of involvement of both knees is exceedingly rare.

Term explanation
All terms in this case report are standard and used in the field of gastroenterology.

Experiences and lessons
Although very rare, osteonecrosis is a devasting event that can occur in 
CD. As they demonstrate with this report, awareness of risk factors, such as 
corticosteroid therapy and IBD activity, is crucial to make the diagnosis of this 
rheumatological IBD complication. Prompt treatment is recommended.

Peer-review
This case report demonstrates very well the occurrence of osteonecrosis in the 
setting of inflammatory.
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