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ABSTRACT

Avascular Necrosis of the Femoral Head (AVNFH) can have known causes, but many cases are idiopathic and are 
diagnostically challenging. Because early intervention vastly improves outcomes in AVNFH, it is important that 
we develop better means for identifying these cases. Here we present a case of an incidental finding of idiopathic 
AVNFH in a young woman and the methods used to preserve the femoral head and prevent or delay the need for 
total hip arthroplasty. We highlight key research findings to contextualize the case and the urgent need for early 
identification of idiopathic cases and better treatment options for young patients. 
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INTRODUCTION

Avascular Necrosis of the Femoral Head (AVNFH), a disorder of 
the hip joint, is one of the most common progressive orthopedic 
disorders [1]. Up to 20,000 people are diagnosed with AVNFH 
in the U.S. each year, and up to 75% of them are between the 
ages of 30 and 60 [2,3].  While traumatic causes of AVNFH 
often occur in older populations and are effectively treated with 
total hip arthroplasty, AVNFH cases that are not associated with 
trauma often occur in otherwise healthy, young, active patients. 
AVNFH causes this younger population significant pain, reduces 
their quality of life and diminishes both their physical functioning 
and school functioning [4-6]. Total hip arthroplasty is not an ideal 
interventional strategy for this younger patient population due to 
its lack of long-term durability and the likely need for subsequent 
revision surgeries [7,8]. Clinicians are therefore forced to rely on 
other treatment strategies that are potentially less effective and that 
depend critically on early intervention.

Our recent experience with an idiopathic case of AVNFH-caught 
incidentally in a young female just before relevant symptoms began-
highlights the need for better and earlier identification of this 

disorder to improve outcomes in this youthful population. Here we 
briefly describe this case, summarize what is known about AVNFH, 
and point to the need for better tools to identify AVNFH early 
so that time-dependent techniques like core decompression can be 
optimally implemented to stave off femoral head collapse and the 
need for total hip arthroplasty.

LITERATURE REVIEW

A young female was diagnosed with idiopathic AVNFH 
with no relevant symptoms 

A 31-year-old Caucasian female presented to the emergency 
room with intractable vomiting that she had been enduring for 
approximately 10 hours. A Computed Tomography (CT) scan of 
her abdomen revealed bilateral AVNFH. At the time of diagnosis, 
she had no hip pain, though pain developed shortly after diagnosis. 
The patient had no known risk factors for any form of AVNFH.

To save the femoral heads, core decompression was conducted. 
The patient subsequently underwent an outpatient rehabilitation 
program. Her bilateral hip pain significantly improved following the 
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surgery. However, it is not clear how long necrotic processes were 
taking place before her condition was identified and addressed, and 
whether the femoral heads will eventually collapse and require full 
hip joint replacement. Photos of the femoral heads before, during 
and after core decompression are provided in Supplementary 
Figures 1-11.

Figure 1: CT of the hips demonstrating a bony defect in both hips.

Figure 2: Osteonecrosis (bone defect) of left hip.

Figure 3: Osteonecrosis (bone defect) of right hip.

Figure 4: Core decompression.
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Figure 5: X-ray showing core decompression.

Figure 8: Placing BMP in the cannula.

Figure 6: Core decompression.

Figure 9: Placing the cannula into the head of the femur.

Figure 7: Preparing bone morphogenetic protein (BMP). 

Figure 10: X-ray showing the cannula going into the 
head of the femur, which contains the BMP.
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Traumatic, atraumatic, and idiopathic cases of AVNFH are 
common.

Trauma: Trauma can lead to AVNFH. The most common injury 
associated with AVNFH is femoral neck fracture, though other 
injuries such as anterior hip dislocation can also result in AVNFH. 
In cases where the femoral neck has been fractured, femoral head 
collapse and arthritis are considered inevitable, with total hip 
replacement eventually being needed [12,13].  Up to 18% of the 
250,000 patients who undergo hip arthroplasty in the U.S. each 
year due to osteoarthritis have developed their arthritis due to 
AVNFH [9,14,15].  	

Exposures: Steroids and alcohol increase the risk for AVNFH in 
a dose-dependent way [13]. However, even a single intra-articular 
injection of steroids has led to avascular necrosis [14,16,17]. 
Alcohol contributes to AVNFH by disrupting the metabolism of 
phospholipids and cytokines. 

Hematologic disorders: Sickle cell disease is arguably the most 
recognized condition that is often observed in AVNFH. Research 
has shown that half of those who have suffered from sickle cell 
disease for 35 years develop bone necrosis [13]. When avascular 
necrosis occurs in this group, the femoral head is the most likely 
site to be involved [18].

Research on sickle cell disease patients has revealed that hemoglobin 
levels are elevated in the femoral head when AVNFH occurs. 
These findings suggest that high blood viscosity and hypoxia may 
contribute to the condition [11]. Other hematologic disorders like 
hemophilia, thalassemia, and polycythemia are also associated with 
AVNFH [19]. 

Other conditions: Other conditions associated with AVNFH 
include lupus erythematous, Caisson disease, Cushing’s disease, 
HIV, cancer, chronic renal failure, pancreatitis hypercholesterolemia, 
hyperparathyroidism, and pregnancy [19-22]. AVNFH is a rare 
complication observed in Hodgkin’s disease and has also been 
identified in the context of scleroderma [23,24].

Genetics: The observation that AVNFH sometimes occurs in 
twins as well as in familial clusters also suggests that genetic factors 
may contribute to the disorder [19] The progression to end-stage 
AVNFH may depend on the expression of genes that encode 
proteins involved in coagulation pathways, ischemia, angiogenesis, 
apoptosis, thrombus formation, lipid biosynthesis, and bone 
remodeling and help to explain differences in the timing and 
nature of progression of the disorder [13].

Treatment goals differ depending on the disease stage and 
patient age

According to the literature, total hip arthroplasty is the most effective 
treatment for AVNFH [1].  The studies on total hip arthroplasty 
in AVNFH demonstrate excellent long-term results, with revision 
rates of about 3%-comparable to what is observed in those with 
osteoarthritis [25]. While this intervention is appropriate and 
beneficial for elderly patients whose AVNFH likely resulted from 
trauma related to falls, it is not ideal for younger patients. 

In the younger patient population, rather than replacing the 
joint, preserving the native joint and delaying the need for hip 
replacement is the critical goal of therapy [21]. Unfortunately, there 

While the specific protection afforded by core decompression in this 
case is not yet known, the literature on AVNFH suggests that early 
core decompression may be the best route for preventing femoral 
head collapse and the need for total hip arthroplasty. Nonetheless, 
this gap in our understanding of the causes of idiopathic AVNFH 
and the long-term influence of interventions must be addressed. 
Through concerted research efforts so that we can provide AVNFH 
patients with the most appropriate care that increases the chances 
of the best health outcomes.

AVNFH results from disruption of blood supply to the 
femoral head

AVNFH occurs largely because of blood perfusion impairment 
and enhancement of intraosseous pressure [1].  The femoral head 
normally receives blood through a branch of the obturator artery 
[9]. Vascularity of the femoral head depends on retinacular vessels, 
particularly the lateral epiphyseal artery, which supplies 70% to 
80% of the vascular supply to the femoral head [10]. When the 
vascular supply to the femoral head is compromised, ischemia 
occurs, leading to necrosis.

The reason for necrosis, as well as the course of progression to end 
stage AVNFH varies across patients. While fractures cause vascular 
lesions that prime the femoral head for necrosis, fractures are not 
required for AVNFH to occur. Progression appears to rely primarily 
on five mechanisms [3]. These mechanisms include hypercoagulable 
conditions, suppression of angiogenesis, hyperadipogenesis, 
switching from bone remodeling to bone resorption, and genetic 
factors.

Blood supply to the femoral head can be compromised for 
known or unknown reasons

There are several risk factors that increase the likelihood of 
developing AVNFH, the knowledge of which can lead to earlier 
diagnosis and more effective follow-up and intervention [11]. 

Figure 11: Placing BMP in the femoral head via the cannula.
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In our case described above, had the young patient not suffered 
an illness that required imaging analysis that led to her incidental 
diagnosis, intervention would have been delayed and her prognosis 
likely much poorer. Had her AVNFH progressed to the point of 
femoral head collapse, she may have required a total hip arthroplasty 
at the age of 31, and thus likely required several major surgeries 
over the course of her lifetime [7,8].

CONCLUSION

Total hip arthroplasty is an effective therapeutic strategy for 
AVNFH in elderly patients. However, to avoid femoral head 
collapse and the need for total hip arthroplasty in younger patients, 
preservative techniques are recommended. Core decompression 
has been shown to be safe and effective for alleviating pain at all 
stages of AVNFH and for avoiding or delaying the need for total 
hip arthroplasty when performed in early stages. 

While it is critically important that clinicians consider AVNFH 
as a differential diagnosis when relevant risk factors are present, 
idiopathic cases often occur with no known risk factors. In these 
cases, clinicians and patients are blind to the possibility of AVNFH, 
which points to the need for a better understanding of the causes 
and mechanistic drivers of the disease so that AVNFH can be more 
readily identified.

Fortunately, mechanisms underlying AVNFH are being elucidated 
through the research and contributing to our understanding of 
how best to treat the condition. For instance, data are beginning 
to show how the development of biomarkers could help to extend 
the treatment window and potentially reduce the frequency with 
which surgery is required. As more of this research is conducted 
and translated into clinically meaningful insights, we will become 
more equipped to identify AVNFH in cases like the idiopathic 
case described herein. Long-term data are needed to improve our 
understanding of the impact of specific interventions in idiopathic 
cases of AVNFH. As such, a follow-up paper will be published to 
clarify the clinical course and outcomes in the case described herein 
and to provide more detailed information on AVNFH prognosis 
as well as the appropriate classifications and corresponding 
treatments.
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