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Background: Osteonecrosis of the femoral head (ONFH) is a multifactorial disease, and agnogenic ONFH, otherwise
known as idiopathic ONFH, is rare in clinic. Idiopathic ONFH that exhibits severe necrosis and progresses extremely
rapidly is called rapidly destructive hip disease (RDHD). RDHD greatly affects patients but is rarely reported in clinical
practice and literature.

Case Presentation: In this study, a 64-year-old male patient with complete collapse and necrosis of the right femoral
head complicated with severe bone destruction at 10 months after left total hip arthroplasty (THA) was reported. The
period from the intact structure of the right femoral head to the first discovery of its complete collapse, according to
imaging results, was 7 months. The duration from the occurrence of symptoms in the right hip joint to the first discov-
ery of complete collapse and necrosis of the femoral head was only 5 months. At present, the cause has not been
determined based on medical history, symptoms, signs, imaging evaluation results, laboratory examination results,
and pathological examination results, though it has been identified as severe idiopathic aseptic necrosis of the femo-
ral head with rapid progression, or RDHD. Finally, right THA was performed, and a good outcome was observed in the
patient at present.

Conclusions: As a rare hip joint disease, RDHD greatly influences the normal life of patients. RDHD of the contralat-
eral side after unilateral THA is even scarcer. Left THA may be one of the important factors accelerating the necrosis
of the right femoral head. Hopefully, with this case report, more attention will be paid to the contralateral hip joint in
patients undergoing unilateral THA by clinicians and rehabilitation physicians, and a clinical reference will be provided
for the research on RDHD.

Key words: Osteonecrosis of the femoral head; Radiological features; Rapidly destructive hip disease; Total hip
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Introduction

Osteonecrosis of the femoral head (ONFH), a nonspecific
disease resulting from various factors,1 may lead to

pain, obstructed hip joint movement, and even astasia in
patients, eventually requiring total hip arthroplasty (THA).2

ONFH is caused by a variety of factors, including trauma,
destruction of blood supply, hormones, alcohols, drugs,

osteoporosis, and destruction of tumors or microorganisms
(including bacteria and Mycobacterium tuberculosis).3 The
most common ONFH is degenerative aseptic ONFH in
elderly patients.4 In most cases, however, ONFH will not
subside spontaneously, but will eventually progress to
advanced collapse of the femoral head, severely affecting the
normal life and even endangering lives of patients.5 For this
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reason, hip replacement is one of the most effective
approaches commonly used for ONFH in elderly patients.6

In most cases, a long-term inducing factor triggers the
evolution of degenerative or hormone and drug-induced
ONFH from the early to advanced stage, including advanced
age, long-term heavy weight-bearing, long-term alcohol
abuse, and medical history like long-term use of hor-
mones.7,8 Clinically, the rapid progression of ONFH in
patients is mostly caused by factors such as trauma, tumor,
or infection.9,10 The literature indicates that agnogenic
ONFH can be found in some patients, sometimes called idio-
pathic ONFH.11–14 In this study, a case of idiopathic aseptic
necrosis of the right femoral head after left THA was
reported. Interestingly, the patient suffered severe necrosis
and collapse of the right femoral head, with almost dis-
appeared normal structure of the femoral head and
extremely rapid progression after receiving left THA due to
aseptic ONFH. The period before the collapse of the right
femoral head to the first discovery of its complete collapse
was 7 months according to imaging results, while that from
the occurrence of symptoms (pain and limitation of motion)
in the right hip joint to the first discovery of the complete
collapse and necrosis the femoral head on images was only
5 months. The cause was not determined based on preopera-
tive, intraoperative, and postoperative examinations results,
so it was diagnosed as idiopathic aseptic ONFH. This case
was the severest idiopathic ONFH with the most rapid pro-
gression encountered by our clinical team, and also the first
case of rapidly destructive hip disease (RDHD) discovered by
our team.15 RDHD is defined as a greater than 2 mm/year
rate of joint space narrowing, i.e. loss of more than 50% of
the joint space within 1 year.15 By reporting this case, we
hope that clinicians will place more emphasis on the progres-
sion of the contralateral ONFH after unilateral THA, thus
perfecting the preoperative and postoperative evaluations,
rehabilitation guidance, and early interventions. In addition,
this case report offers a clinical reference for researchers to
investigate the biomechanical changes of the hip joint after
unilateral or bilateral THA.

Case Report

Left THA
In November of 2020, a 64-year-old male patient with a
body mass index (BMI) of 25.06 kg/m2 was admitted to the
hospital due to having experienced pain in the left hip joint
and limitation of motion for over 4 months. The patient
developed pain without obvious causes in the left hip joint
that obstructed bending and flexion of the hip joint and
received no treatment. The pain was not severe at that time,
but symptoms worsened when walking and navigating stairs.
Subsequently, the symptoms of pain, obstructed bending,
and flexion of the hip joint were gradually aggravated, with-
out obvious left lower limb numbness or short deformity.
The X-ray conventional radiograph (CR) of the left hip joint
suggested degenerative changes in the left hip joint and

flattened left femoral head. Conservative treatment was not
working. According to physical examination results, there
was mild claudication, pain when moving the left hip, no
obvious swelling, 0�–80� flexion, 0�–20� abduction, obviously
restricted internal rotation, and no obvious deformity in the
left lower limb. Additionally, no obvious abnormality was
found in the right lower limb. The diagnosis was aseptic
necrosis of the left femoral head. After completing the preop-
erative assessment, conventional left THA was conducted
smoothly, and the patient was discharged from the hospital
following the recovery period.

CR and magnetic resonance imaging (MRI) results of
his bilateral hip joints before THA are shown in Figure 1A.
It was observed that the left femoral head was flattened, with
rough and uneven articular surface. In addition, irregular
spot-like and linear low-intensity foci were observed in the
bone under the articular surface, along with edema in the left
femoral neck and the intertrochanteric bone marrow, obvi-
ous bone hyperplasia at the upper edge of the left acetabu-
lum, typical degenerative changes in the left hip joint, and
signs of aseptic necrosis of the left femoral head. There were
no obvious signs of degenerative changes in the right femoral
head. The CR of the left hip (Figure 1B) demonstrated that
at 3 days, 1 and 3 months after left THA, the left hip pros-
thesis was staying in a good position, and no obvious abnor-
malities like bone destruction and secondary fracture were
found.

Progression of Right Hip Joint Disease
The patient reported that after 5 months post-left THA,
there were pains without obvious causes in the right hip
joint, which became worse during activities and was relieved
after rest, and slightly obstructed bending and flexion of the
hip joint, with mild claudication. He received conservative
treatment on his own and did not see a doctor. The symp-
toms of right hip joint pain and limitation of motion gradu-
ally worsened.

At nearly 10 months after left THA, the patient was
hospitalized again due to walking difficulties and astasia.
Physical examination results indicated movement-related
pain, slight swelling, obvious tenderness in the right hip
joint, limited joint motion, short and external rotation defor-
mities, and intact sensation in the distal right lower limb.
The sensation of the left lower limb was normal after THA.
The patient denied any history of trauma, diabetes, tumors,
venereal diseases, tuberculosis, long-term hormone use, and
long-term alcoholism.

The CR of the right hip showed structure defects in
the right femoral head, acceptable morphology of the femo-
ral neck and proximal bone, multiple bone dense shadows in
fossa acetabuli, an upward shifted right femur, and swollen
surrounding soft tissues (Figure 2A). According to the results
of computed tomography (CT) and MRI of the right hip
(Figure 2B,C), most of the right femoral head had bone loss
and destruction, with residual spots of bone signal shadow,
while the articular surface was not evident from the image.
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Bone loss and destruction were found in the partial acetabu-
lar articular surface cortex and subcortical bone, and there
were massive irregular bone fragments in the joint area, with
unclear edges and disappearances of joint space.

No obvious abnormalities were detected in preopera-
tive routine blood tests (Table 1). The patient’s tumor index
(blood) results revealed that CA153 (35.60 U/mL, normal
value: <26.4 U/mL), cytokeratin-19-fragment (4.76 ng/mL,

normal value: <3.3 ng/mL), and neuron-specific enolase (21.20
ng/mL, normal value: <16.3 ng/mL) levels were slightly ele-
vated. However, his whole-body single-photon emission com-
puted tomography (SPECT)/CT showed no clear signs of
malignancy or necrosis of the right femoral head (Figure 3).
Moreover, no obvious abnormalities were found in chest CT
and color Doppler ultrasound (liver, gallbladder, pancreas,
spleen, and kidney). Hence, these abnormal tumor indicators

Fig. 1 Imaging results before and after left THA. (A) Conventional X-ray CR and MRI images of the left hip joint before left THA: there were

degenerative changes in the left hip joint, necrosis of the left femoral head, rough articular surface, uneven surface, and edema in the left femoral

neck and the femoral intertrochanteric bone marrow, as well as unclear signs of degeneration of the right femoral head. (B) Conventional X-ray CR

images of the left femoral head reexamined at 3 days, 1 and 3 months after left THA: the position of hip prosthesis was satisfactory, and there were

no obvious signs of abnormal complications. (a) CR images of the pelvic before surgery, (b) anterio-posterior CR images of the left hip joint before

surgery, (c) lateral CR images of the left hip joint before surgery, (d) MRI images of the pelvic before surgery, (e) anterio-posterior MRI images of the

left hip joint before surgery, (f) axial MRI-T1 image of the left hip joint before surgery, and (g) axial MRI-T2 image of the left hip joint before surgery
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Fig. 2 Changes in images of the right hip joint after left THA. (A) Conventional X-ray CR images of the pelvis before and at 3 days, 3 and

10 months after left THA: the mild degeneration of the right femoral head progressed into complete necrosis and collapse within 7 months.

(B) CT three-dimensional reconstruction images of the right hip joint: the normal structure of the right femoral head completely disappeared

(at 10 months after left THA). (C) MRI images of the right hip joint: most of the right femoral head had bone destruction and loss, bone

destruction in the femoral neck and upward displaced proximal femur were observed, and the normal structure of the joint disappeared

(at 10 months after left THA)
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had little reference value at present. The patient also had nega-
tive blood tuberculosis antibodies, a negative result in the
tuberculosis infection T cell spot test (T-SPOT), and no obvi-
ous abnormalities in blood calcium, blood phosphorus, blood
alkaline phosphatase, urine phosphorus, vitamin D, vitamin
D2, and vitamin D3 tests.

Conventional right THA was conducted after complet-
ing relevant preoperative evaluations. It was discovered dur-
ing surgery that there were structural defects in the femoral
head, irregular femoral head tissues, multiple small bone
fragments, and a hyperplastic acetabular rim. However, the
acetabular bottom remained intact with acceptable bone
hardness and no obvious signs of infection or tumor tissue
hyperplasia in the joint cavity. The hip joint prosthesis was
implanted successfully with routine procedure.

The CR results of the right hip joint at the first day
and 1 month after the operation showed that the position of
hip prosthesis was satisfactory, and that there were no
abnormal signs such as secondary fractures or further bone
destruction (Figure 4A). The full-length CR films of both
lower limbs showed that both lower limbs almost had the
same length, with good position of line of gravity of lower
limbs (Figure 4B). Intraoperatively, we took the right femoral
head tissue and joint fluid for bacterial, fungal, and tubercu-
losis culture tests and the results were negative.

According to hematoxylin–eosin (HE) staining results
for paraffin slices of the right femoral head tissues, the artic-
ular cartilage was almost completely gone, and the surface
was rough and damaged, with extensive fibrovascular tissue
proliferation and reactive bone formation (Figure 5A). Mas-
sive trabecular bones were also destroyed (Figure 5B). The
immunohistochemical results (Figure 5C) suggested ck-p
(�), s100 (�), h3f3a (�), h3f3b (�), kp1 (+), satb2 (small
amount+), p63 (�), and ki-67 (20%+).

Discussion

Generally, it is believed that ONFH will gradually deterio-
rate naturally if no intervention is taken.16,17 Some

studies have reported that if no intervention is taken after
the first discovery of ONFH signs, some cases of ONFH have
improved, and some have neither progression nor tendency
to improve; however, most of these cases are for asymptom-
atic or early ONFH.18–20 Therefore, for symptomatic ONFH
seriously affecting the normal functional activities of
patients, interventions should be carried out in time, among
which hip replacement is currently the most effective and
common therapeutic option.7,21

Fig. 3 SPECT/CT images: no clear signs of

malignancy, and necrosis of the right femoral

head were found (at 10 months after left THA)

TABLE 1 Preoperative routine blood tests

Indicators Value Normal value

Erythrocyte sedimentation rate
(mm/h)

13.00 0.00–15.00

International normalized ratio 0.79 0.80–1.30
Albumin (g/L) 41.50 40.00–55.00
Hemoglobin (g/L) 149.00 130.00–175.00
Blood platelet (109/L) 272.00 125.00–350.00
White blood cell (109/L) 5.22 3.50–9.50
Red blood cell (1012/L) 4.61 4.30–5.80
Monocyte (109/L) 0.86 1.10–3.20
Monocyte ratio (%) 9.00 3.00–10.00
Lymphocyte (109/L) 0.47 0.10–0.60
Lymphocyte ratio (%) 16.50 20.00–50.00
Neutrophil (109/L) 3.85 1.80–6.30
Neutrophil ratio (%) 73.70 40.00–75.00

1255
ORTHOPAEDIC SURGERY

VOLUME 14 • NUMBER 6 • JUNE, 2022
RAPIDLY DESTRUCTIVE HIP DISEASE



In terms of this case, when the patient first saw a doc-
tor, the symptoms of left hip joint pain and limitation of
motion were very obvious and severely affected normal life,
and typical signs of necrosis of the left femoral head were
shown on images. In fact, the patient had received conserva-
tive treatment (i.e. oral administration of analgesics, reduc-
tion of activities, and external application of pain-relieving
creams) provided by himself for over 4 months before seeing
a doctor. During this period, he did not go to the hospital
for relevant examinations and treatments. This is also the
reason why many ONFH patients have a severe condition
upon first visit, because of a lack of early intervention and
reasonable rehabilitation guidance. For this reason, a detailed
preoperative evaluation was conducted on the patient, after
which conventional left THA was performed. Following left
THA, the pain of the patient was relieved and functional
activities were recovered.

During the follow-up before left THA and at 3 months
after left THA, the CR images of the right hip joint showed
normal structure of the right femoral head, with no bone
destruction and only signs of mild degeneration. However, at
more than 5 months after left THA, the symptoms of right
hip joint pain and limitation of motion began. Because the
patient did not go to the hospital in time, there was no imag-
ing evidence suggesting the collapse of the right femoral
head. However, our clinical team still thought that the col-
lapse of the right femoral head started more than 5 months
after left THA. The time from the occurrence of ONFH in
the right side to first discovery of complete collapse in the
right femoral head (over 10 months after left THA) on

images was only 5 months. Severe bone destruction and
absorption of the right femoral head to this degree in such a
short period of time was very rare. ONFH with rapid progres-
sion and high degree of destruction is commonly caused by
hormone injection or local tumor erosion.22,23 As a result, the
patient was re-admitted to the hospital due to right ONFH.

Based on the above medical history data and exami-
nation results, common causes were ruled out, including
trauma, long-term use of hormones or alcohols, tumors,
tuberculosis, bacterial and fungal infections, and osteopo-
rosis. At present, the cause of rapid necrosis of the right
femoral head has not been found, so this case has been
temporarily considered idiopathic aseptic ONFH. Idio-
pathic aseptic ONFH with such rapid progression and
such severe destruction is also very rare, and relevant lit-
erature and clinical reports on this topic is extremely
scarce.

Such an agnogenic and rapidly progressive hip joint
destructive disease is called RDHD, a rare disease with
unknown pathogenesis.24 RDHD is mainly characterized by
pathological features such as unilateral hip joint rapid
destruction, subchondral bone ischemia, and cell necro-
sis.15,25,26 There are very few clinical and literature reports
on RDHD, and the research on its pathogenesis remains
unclear, so RDHD is often ignored by clinicians. However, it
is currently believed that RDHD is mainly treated by
surgery,27 which, different from tumor/microbial erosion-
induced ONFH, requires no additional special adjuvant ther-
apies, such as tumor resection or anti-infection treatment.
Therefore, for this case, conventional right THA was carried

Fig. 4 Conventional X-ray CR images

of the right hip reexamined after right

THA. (A) CR images of the right hip at

the first day and 1 month after right

THA: the position of hip prosthesis

was satisfactory, and there were no

abnormal signs such as secondary

fractures and further bone

destruction. (B) Full-length CR images

of both lower limbs reexamined at the

first day after right THA: both lower

limbs had the moderate length, with

good position of line of gravity of

lower limbs
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out. The follow-up results after operation uncovered that the
patient had resumed functional activities of the hip joint. In
this study, the case was described as “severe idiopathic asep-
tic necrosis of the femoral head with rapid progression”
instead of RDHD. There are two reasons for this description.
Firstly, it was believed that this case is also a type of RDHD.
Secondly, it was believed by our team that the name RDHD
was too general, as tumor erosion-induced ONFH is also a
hip joint disease with rapid destruction, so young physicians
or researchers in other professional fields would misunder-
stand this name. Hence, in this study, this case was diag-
nosed as severe idiopathic aseptic necrosis of the femoral
head with rapid progression.

As for this case, it is currently speculated by our team
that left THA may be one of the important factors accelerat-
ing the necrosis of the right femoral head. Following left
THA, the patient’s center of gravity may shift to the right
when walking. In particular, in the postoperative rehabilita-
tion stage, the patient would try to avoid weight bearing on
the left lower limb due to the pain of the surgical incision or
changes in proprioception and psychological effects of the
patient. As a result, the right lower limb naturally bore more
stress. A study showed that the increase in stress may facili-
tate the progression of ONFH.28 For this reason, it was spec-
ulated that changes in stress, such as changes in walking
posture or pelvic tilt, may be one of the factors inducing or

Fig. 5 Histopathological examination results of the right femoral head. (A) HE staining results: almost disappeared articular cartilage, rough and

damaged surface, extensive fibrovascular tissue proliferation (black arrow), and reactive bone formation. (B) Destruction of massive trabecular

bones. (C) Immunohistochemical results: ck-p (�), s100 (�), h3f3a (�), h3f3b (�), kp1 (+), satb2 (small amount+), p63 (�), and ki-67 (20%+)
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promoting RDHD. For patients undergoing unilateral THA,
more attention should be paid to the contralateral hip joint
by clinicians or rehabilitation physicians. For instance, clini-
cians or rehabilitation physicians should advise patients on
correct walking posture after THA, muscle strength training,
and pay more attention to CR of the pelvis instead of the
unilateral hip joint during follow-ups.

In practice, RDHD is difficult to prevent and predict
due to its unclear etiology and pathogenesis and extremely
rapid progression. Currently, the most effective prevention
strategies include enhancing follow-up, actively seeking med-
ical attention, perfecting examinations, and reducing disease
incentives, which requires close communication and cooper-
ation among patients, clinicians, and rehabilitation physi-
cians. In terms of this case, long-term regular follow-up was
essential, during which the rehabilitation exercise and disease
development of the patient needed special attention. For dis-
ease development, emphasis was put on bilateral hip joint
conditions (functional activities, prosthesis position, and
whether there are related complications like further bone
destruction or local tumors) and systemic basic diseases
(whether there are occult tumor foci, occult endocrine disor-
ders, and underlying diseases such as occult congenital bone
metabolism disorders). The subsequent progression of this
case will be further followed up.

However, the study has some limitations: (1) the case
is rare, so we were unable to analyze the epidemiology and
etiology of this disease; (2) only one case is reported in this
study, and it is not clear whether the relevant radiological

and clinical features are universal, so it is not possible to
investigate the specific pathological mechanisms and features
of this disease; (3) one of the unique features of this case is
that RDHD developed in the contralateral hip after total hip
replacement, but it is uncertain whether THA is a factor in
the pathogenesis of RDHD.

Conclusion

A case of severe idiopathic aseptic necrosis of the right
femoral head with rapid progression after left THA, also

known as RDHD, was reported in this study. Due to the
scarcity of RDHD itself, not to mention contralateral RDHD
after unilateral THA, this case was reported, hoping that cli-
nicians and rehabilitation physicians will place more empha-
sis on the contralateral hip joint after unilateral THA, and a
clinical reference will be provided for the research
on RDHD.
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