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Clinical case: Avascular necrosis of the femoral head and acetabular fossa with a

massive bone defect

Akhvlediani A.!, Khutsishvili G.2
1 Faculty of Medicine of Thilisi State Medical University
2 West Georgia Medical Center

Abstract

Avascular necrosis (AVN) is a progressive disorder caused by an insufficient blood supply to the bone,
which, if left untreated, can lead to infarction — most commonly affecting the femoral head. The
femoral head is particularly vulnerable due to its limited vascular supply, and disease progression in

this region can be debilitating, often culminating in the need for total hip arthroplasty (THA).

AVN can result from both traumatic and non-traumatic causes of ischemia. Diagnosis is typically based

on clinical symptoms, patient history, and characteristic radiographic findings.

The patient presents with a complex medical history, including dysplastic coxarthrosis, avascular
necrosis (AVN) of the femoral head and congenital dislocation of the femoral head. In infancy, the
patient underwent conservative treatment, including plaster casts. The patient also has a history of

Legg-Calvé-Perthes disease.

Physical Examination: Upon examination, the patient’s lower limb is shortened by 5 cm. Over the past
5 years, the patient has reported progressively increasing pain in hip area, significantly limiting

mobility and daily functioning.

Diagnosis: The diagnosis of avascular necrosis and acetabular necrosis was confirmed through
radiographic imaging, which revealed significant damage to both the femoral head and the anterior
and superior walls of the acetabular fossa. The imaging also showed extensive bone loss, necessitating

a more complex surgical intervention.

Surgical Intervention: This case presents a rare and complex scenario of simultaneous AVN of the
femoral head and necrosis of the acetabular fossa, resulting in a large bone defect. Given the extent of
acetabular destruction, bone grafting was required, along with fixation using a double-mobility

implant—a technique typically reserved for revision surgeries or patients at high risk of instability.
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Outcome: Intraoperatively, complete restoration of the acetabular fossa walls was achieved, and stable
fixation of the implant was confirmed. After a 4-year follow-up, the patient demonstrated full
functional recovery, with radiographic evidence of successful adaptation and integration of the

transplanted bone graft.

AVN, especially with concurrent acetabular necrosis, poses significant challenges. The use of double-
mobility implants, typically reserved for high-risk cases, provided enhanced stability and long-term
success in this patient. The severity and distribution of necrosis, combined with the complexity of the

required surgery, make this case a valuable contribution to orthopedic literature.

This case demonstrates the successful management of simultaneous avascular necrosis (AVN) of the
femoral head and acetabular necrosis, treated with bone grafting and double-mobility implant fixation.
The patient achieved full functional recovery with stable radiographic outcomes after 4 years of follow-

up, highlighting the effectiveness of these techniques in addressing complex hip joint destruction.
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Introduction

The femoral head and acetabulum form a ball-and-socket joint reliant on a delicate vascular network.
[1] The majority of the blood supply to the femoral head is provided by the medial femoral circumflex
artery (branch of the profunda femoris) via the retinacular arteries, which run along the femoral neck.
These are end arteries, making the femoral head particularly susceptible to avascular necrosis if
disrupted.[2]

Similarly, the acetabulum’s vascularization—derived from the obturator, superior gluteal, and inferior

gluteal arteries—can be compromised through trauma, surgical intervention, or systemic factors.[3][4]

Avascular necrosis (AVN) primarily affects the femoral head due to disruption of its blood supply,
leading to death of bone marrow and osteocytes, which causes collapse of the necrotic segment and
loss of the femoral head’s smooth, spherical shape. [5] [6] This collapse impairs the femoral head’s
ability to rotate smoothly within the acetabulum, often resulting in secondary osteoarthritis and joint
dysfunction. [5] It can occur due to a variety of causes, either traumatic or atraumatic in origin. These
causes include fractures, dislocations, chronic steroid use, chronic alcohol use, coagulopathy,

congenital causes. [7]
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There are other less common, but still clinically important causes, one of which is Legg-Calve-Perthes.
Legg-Calve-Perthes is idiopathic avascular necrosis of the femoral head that affects pediatric

populations. [7]

In advanced stages with femoral head collapse and secondary arthritis, THA is the definitive treatment.
It replaces the damaged femoral head and acetabulum with prosthetic components. THA outcomes can

be complicated if acetabular AVN is present, requiring specialized implants or bone grafting. [8]
Case presentation

51-years-old woman presents with a complex medical history, in infancy including congenital
dislocation of the femoral head, the patient underwent conservative treatment, including plaster casts

and she has a history of Legg-Calvé-Perthes disease.

Physical Examination: Upon examination, the patient’s lower limb is shortened by 5 cm. Over the past
5 years, the patient has reported progressively increasing pain in hip area, significantly limiting

mobility and daily functioning.

Diagnosis: The diagnosis of avascular necrosis and acetabular necrosis was confirmed through
radiographic imaging, which revealed significant damage to both the femoral head and the anterior

and superior walls of the acetabular fossa. The imaging also showed extensive bone loss, necessitating
a more complex surgical intervention.

Figure 1. X-Ray before surgery
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Surgical Intervention: This case presents a rare and complex scenario of simultaneous AVN of the
femoral head and necrosis of the acetabular fossa, resulting in a large bone defect. Given the extent of
acetabular destruction, bone grafting was required, along with fixation using a double-mobility

implant—a technique typically reserved for revision surgeries or patients at high risk of instability.

Outcome: Intraoperatively, complete restoration of the acetabular fossa walls was achieved, and stable
fixation of the implant was confirmed. After a 4-year follow-up, the patient demonstrated full

functional recovery, with radiographic evidence of successful adaptation and integration of the

transplanted bone graft.

Figure 2. X-Ray after surgery

Disccusion

In this case, the coexistence of acetabular necrosis further complicates the clinical picture. Acetabular
involvement is less common but significantly impacts surgical planning due to associated bone defects.
The extensive bone loss in the acetabulum necessitates bone grafting to restore structural integrity and
support prosthetic implantation[1]. The use of a double-mobility implant addresses the increased risk
of instability in such complex reconstructions, providing enhanced joint stability and reducing

dislocation rates.

Given the compromised vascularity and bone stock, total hip arthroplasty (THA) remains the definitive

treatment in advanced stages with femoral head collapse and secondary arthritis. However, the
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presence of acetabular AVN and large bone defects demands meticulous surgical technique, including

bone grafting and specialized implants, to achieve durable outcomes[1].

In summary, simultaneous AVN of the femoral head and acetabulum represents a challenging clinical
entity requiring a multidisciplinary approach. Surgical intervention with bone grafting and double-
mobility implants offers a viable solution to restore joint function and improve patient quality of life

in the setting of extensive bone loss and instability.

Conclusion

Simultaneous AVN of the femoral head and acetabulum is a complex pathology that significantly
impairs hip joint function and poses considerable surgical challenges. Successful management requires
a thorough understanding of hip vascular anatomy, early diagnosis, and tailored surgical strategies
including bone grafting and specialized implants to restore joint stability and function. Total hip
arthroplasty with appropriate reconstruction techniques remains the definitive treatment in advanced
cases. Further research is warranted to better understand acetabular involvement in AVN and to
optimize surgical outcomes, particularly in preventing premature loosening of acetabular components

post-arthroplasty.[9]
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