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Abstract. Recently, the interest on multifocal avascular necrosis (AVN) among people living with HIV 
(PLWH) is rising. PLWH have an incidence of symptomatic AVN significantly higher than the general pop-
ulation. The chronic viral infection may induce a direct damage via necrotizing vasculitis, on the other hand 
the highly active antiretroviral therapy represents a probable risk factor as it can indirectly lead to multifocal 
necrosis. Regardless of etiopathology, the AVN management in PLWH is the same as in the general popu-
lation. Depending on symptoms, stage, and location, the AVN can be treated conservatively or surgically, but 
in its final stages joint replacement is often the most appropriate therapeutic option. The safety and outcomes 
of such major orthopedic surgery in PLWH are debated topics. In agreement with the literature in our case 
series we observed, despite some complication, a significant pain relief and excellent recovery of function after 
hip replacements. Although increased complication rates, several other independent risk factors associated 
with HIV infection can act as confounding factors. These confounders must be taken into account both in 
clinical practice and in data analysis. This case-based review highlights the increasing incidence of AVN in 
PLWH, and emphasizes the safety and effectiveness of the prosthetic joint replacement in this population. 
(www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

Avascular necrosis (AVN) is an ischemic or cy-
totoxic necrosis of epiphyseal bone, responsible for a 
progressive destruction and collapse of bone architec-
ture leading to an increased risk of fractures and sec-
ondary arthritis (1, 2).

AVN is a debilitating disorder which clinical pic-
ture depends on the affected bone and the stage of dis-
ease. Sudden pain is the presenting symptom in most 
of the cases while joint mobility, usually preserved in 
early stages, progressively deteriorates in advanced 
stages.

The femoral head is the commonest site of affec-

tion (more than 75% of cases) (2) and being the cause 
of about 10% of all total hip prosthesis implanted in 
USA (3). The humeral head is the second most com-
mon site for nontraumatic osteonecrosis after the 
femoral head (4). AVN can be unifocal or multifo-
cal, underlining a possible systemic origin. Both in-
deed traumatic and non-traumatic conditions, many of 
which still unknown, can interrupt the blood supply 
to the bone. The only well recognized non-traumatic 
causes for AVN include corticosteroid treatment (5), 
alcoholism, SLE, hypertriglyceridemia, hypercholes-
terolemia, and hemoglobinopathies (6, 7).

Recently, the interest on multifocal AVN among 
people living with HIV (PLWH) is rising. PLWH 
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have an incidence of symptomatic AVN ranging 
from 2.5 to above 100 times higher than the general 
population (5). Highly active antiretroviral therapy 
(HAART) has been studied as probable risk factor.

Numerous speculations on AVN pathogenesis 
among PLWH have been proposed. On one hand 
the chronic viral infection may induce a direct dam-
age via necrotizing vasculitis, on the other the protease 
inhibitors (PIs) may indirectly cause hyperlipidemia, 
conducing to multifocal necrosis (8) (9). Furthermore, 
several studies highlighted a significant correlation be-
tween tenofovir disoproxil fumarate, the association 
of AZT/LPV/RTV and necrosis. However, AVN was 
widespread among PLWH even before such therapies 
were introduced (5). 

Regardless of etiopathology, the AVN manage-
ment in PLWH is the same as in the general popu-
lation.  Depending on symptoms, stage, and location, 
the AVN can be treated conservatively or surgically 
(1) (10), but joint replacement is likely the final step 
in the pathway for most AVN involving hip, shoulder 
and knee joints. The safety and outcomes of such major 
orthopedic surgery in PLWH has been previously dis-
cussed in literatures. Although increased complication 
rates have often been reported (11), in many studies 
several other independent risk factors were associated 
with HIV infection (e.g. hemophilia). 

The safety of prosthetic surgery in HIV patients 
is demonstrated by a study showing a limited number 
of early (<6 weeks) and late (> 6 weeks) complications, 
such as superficial or deep infections, venous throm-
bosis, pulmonary embolism (11). In the past it was as-
sumed an increased risk of hip prosthetic dislocation in 
PLWH, nevertheless this risk seems to be more related 
with the greater functional demands of these patients, 
on average younger than the general population un-
dergoing prosthetic replacement (12). 

Our aim is to describe our experience with 3 cases 
of multifocal AVN in PLWH.

Patients and methods

We retrospectively reviewed 3 PLWH attend-
ing to our ward for AVN. Data on medical history, 
HAART, and viro-immunological profile were col-

lected from patients’ medical records, as well as surgi-
cal treatment and outcomes. Being people who inject 
drugs (PWIDs) was defined as drug injection also in 
the past. Alcohol consumption was classified in light 
(female <20 g/d, male <40 g/d), moderate (female 20–
40 g/d, male 40–60 g/d), or severe (female >40 g/d, 
male >60 g/d), according to the well-known WHO 
definitions Hyperlipidemia was defined as total cho-
lesterol >200 mg/dl. Smoking was reported in pack-
years. AVN staging was conducted according to Ficat 
and Arlet classification (1) (13). Post-surgical im-
provement was evaluated with Harris Hip Score (14), 
and Constant score (15) for shoulder replacement.

Results

Overall, 3 patients were sent to our ward. All of 
them reported bilateral disabling groin pain and se-
vere hip functional limitation.  One patient also ex-
perienced deep pain and severe impairment in both 
shoulders as long as an increasing pain and swelling 
bilaterally in the ankles. In the first two cases radio-
logical results confirmed diagnosis of bilateral AVN of 
the femoral head (AVNFH), associated with bilateral 
asymptomatic osteonecrosis of the distal femur and 
proximal tibia in one of them. In the third case, imag-
ing confirmed a bilateral AVNFH and AVN of both 
shoulders and ankles. All the patients were PWIDs, 
nobody had hemophilia. 

Patients’ medical history and baseline characteris-
tics have been reported in table 1.

COPD: Chronic obstructive pulmonary dis-
ease; CVD: cardiovascular diseases; AIDS: Acquired 
Immuno-Deficiency Sindrome; HAART: highly ac-
tive antiretroviral therapy; DRV/r: darunavir/ritona-
vir; TAF/FTC: tenofovir alafenamide/emtricitabine; 
EVG/COBI: elvitegravir/cobicistat; DTG: dolutegra-
vir; 3TC: lamivudine; TDF: tenofovir disoproxil fuma-
rate; PIs: protease inhibitors.

Case 1
The first patient (65 years old man, living with 

HIV for over 20 years, good compliance to antiret-
roviral therapy, danuravir and ritonavir + tenofovir 
alafenamide at the time of surgery), was a former 
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smoker (2 pack-years until the year before onset of 
AVN symptoms) and PWID. The past medical history 
was significant for COPD, hypertension, paroxysmal 
AF, and surgery for thoracic aortic aneurysm (2011). 
The patient referred a deep bilateral hip pain from 
about one year and a sudden worsening of pain and 
severe functional limitation to the left side.  Radio-
graphs and CT showed: a) left femoral head flattening 
without significant osteoarthritis signs (AVNFH stage 
III by Ficat classification) b) focal radiological changes 
with sclerotic and cystic lesion without deformities of 
the right femoral head (Ficat II). He underwent left 
total hip replacement and, one year later, right total 
hip replacement due to a contralateral progressive and 
severe symptomatology associated with radiographic 
progression of the AVN (Ficat III). In both hospi-
talizations, the inflammation markers were slightly in-
creased without any sign of acute infection.

Case 2
The second patient (56 years old woman, HIV af-

fected from over 20 years, low adherence to HAART, 
elvitegravir/obicistat/emtricitabine/tenofovir alafena-
mide at the time of surgery), was smoker (1 pack-year), 
and active PWID. Medical history was significant for 
COPD, previous HCV-related liver disease and anxi-
ety attacks. She was first referred for orthopedic at-
tention suspecting septic arthritis of the left knee. She 
complained severe functional impairment of left lower 
limb; a CT scan showed the total disruption of the epi-
metaphyseal bone structure around both knees (fig 1). 

However, any infectious condition was rejected 
through the clinical and imaging examination and a 
benign asymptomatic bilateral bone infarction was 
diagnosed to the knees instead (fig 2). Furthermore, 
the pelvic X-Ray showed a dramatic bone resorption 
evocative for both advanced AVN to the left femoral 
head (stage IV by Ficat classification) and septic hip 
arthritis (fig 3). 

The infectious etiology was excluded by normal 
inflammatory markers and then, during total hip re-
placement (May, 2020), by intraoperative macroscopic 
aspects and histological specimens. Before admission, 
her complete blood count (CBC) was normal with only 
a slight decrease in the number of WBC (2.93x10^3/
microL) which improved during hospitalization.

Figure 1. CT Symmetrical medullary lesion surrounded by a 
serpiginous sclerotic border in both knees. Remarkable craniali-
zation of the joint line of the left knee.

Table 1. Baseline characteristics of 3 patients living with HIV 
treated for avascular necrosis 
Variable Case 1 Case 2 Case 3

Sex Male Female Female

Age 65 56 54

Comorbidities
  COPD
  CVD
  Active liver diseases

yes
yes

cirrhosis

yes
yes

cirrhosis

no
no
no

AIDS diagnosis yes yes yes

Late presenter yes yes yes

HIV-RNA Not detected 57,000 cps/
ml

Not detected

CD4+ nadir 38 cells/mmc 8 cells/mmc 190 cells/
mmc

Current HAART DRV/
r+TAF/FTC

EVG/COBI/
TAF/FTC

DTG+3TC

Previous TDF use >5 years >5 years >5 years

Previous PIs use >5 years >5 years <5 years

Total cholesterol 291 mg/dl 362 mg/dl 276 mg/dl

Alcohol consumption Moderate Severe Moderate

Smoking Former 1 pack-year 0.5 pack-year
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Case 3
The third patient was a 54 years-old woman, liv-

ing with HIV from more than 10 years, smoker (0.5 
pack-years) and PWID, no alcohol consumption was 
reported. She was affected by depressive syndrome. 
The patient attended our clinic for the first time in 
2016, complaining worsening groin pain. Patient had 
good HAART compliance: she was in treatment with 

Dolutegravir and Lamivudine since before AVNFH 
presentation. In November 2016 she underwent left 
THA then, during the following 5 years, she sought 
for orthopedic attention several times: in June 2017, 
right THA was performed; in September 2018, the 
patient started complaining deep pain in the shoul-
ders; an X-ray and MRI were performed resulting in 
bilateral shoulders osteonecrosis with bone remodeling 
signs and no collapsed areas of the heads (Fig 4); one 
month later, considering the normal shape of the hu-
meral head, the patient underwent a joint preserving 
surgery on the left shoulder (non-vascularized bone 
grafting) (Fig 5a). AVN and related pain worsening led 
to left reverse shoulder prosthesis (RSP) in 2019 (Fig 
5b). After a couple of months, a wound revision sur-
gery was indicated due to an impaired wound healing. 
Intraoperative swabs resulted in non-pathological tis-
sue or infection signs. In June 2020, the patient under-
went a right RSP (Fig. 5c) and then, after two months 
(August 2020), a conversion to hemiarthroplasty (Fig 
5d) as a salvage procedure (16) due to an early gle-
noid loosening. Finally in March 2021, the patient 
came back to our attention because of a right shoulder 
anterior instability which was treated by performing 
a surgical correction of insufficient head retroversion; 
even in this case, surgeon found soft tissue spread-
ing between the implant’s components and samples 
were collected in order to analyze them histologically 
(normal granulation tissue was confirmed by micro-

Figure 3. Articular distruction due to collapse of the left femo-
ral head and acetabular massive bone resorption (stage IV of 
Ficat’s classification) 

Figure 4. 2015 normal radiographs (a) and 3 years later, (b) 
crescent sign in both the humeral heads; (c) MR T1_TSE of 
right humerus with precollapsed stage af AVN (2018) and (d) 
left humeral head colapse (2020). 

Figure 2. MR PDW_TSE_spair coronal (a,b) and sagittal (c) 
imagines showing medullary metaphyseal bone infarct: central 
signal of normal marrow and serpiginous peripheral hyperin-
tense signal. Peripheral low signal in T1W_TSE (d).
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scopic examination). At the time of the last consult, 
the patient experienced severe bilateral ankles pain and 
swelling; a color doppler ultrasound scan excluded any 
vascular complications, while the radiographs showed 
a worsening in the well-known AVN pattern (Fig 6).

Patients’ outcomes
Excellent radiographic results were observed in all 

hip replacements of this series (Fig. 7).
The first and the second patients reported post-op-

erative improvements in terms of relief in pain, function, 
and ROM (pre-operative Harris Hip Score were 67 for 
the first patient and 71 for the second one, and postop-
erative score were respectively 91 and 95).  For the first 
patient the intraoperative and postoperative blood loss 
was minimum, the second one needed a blood transfu-
sion consequently a postoperative anemia. No compli-
cations from transfusion were observed. In both patients 
no thromboembolic complications and no immediate or 

late infections occurred. It was not observed any major 
surgical complications and the surgical time was com-
parable to common THR duration. The average hos-
pitalization was 9 days. The first patient recently died 
because of COVID-19 disease complications.

During the several hospitalizations, the third pa-
tient experienced complications such as: postoperative 
anemia, deep pain and a delay in the rehabilitation 
program especially linked to pain. ROM and articular 
function were gradually improved during years with the 
only exception of the right shoulder, which required a 
revision surgery due to instability in March 2021. Af-
ter each of all surgeries the patient complained of dra-
matic pain (VAS 10/10), which totally resolved once 
another articulation was treated. Neither thromboem-
bolic complications nor infections were detected. A 
delay in the wound healing required a revision surgery 
to the right shoulder (December 2020). 

Figure 5. (a) non-vascularized bone grafting into the left proxi-
mal humeral metaphysis (black arrow) and (b) left RSA due to 
pain worsening; (c) right RSA, and (d) conversion to hemiar-
throplasty as a salvage procedure due to  glenoid loosening and 
insufficient bone stock.

Figure 6. (a) paucisymptomatic early stage of bone infarction 
of the ankles (2015); in (b) after 3 years FU (2018), obvious 
medullary lesion with central lucency surrounded by shell-like 
sclerosis with a serpiginous border.

Figure 7. bilateral standard hip arthroplasty in case 1 (a) and 
case 3 (b); in case 2 the acetabular bone loss was addressed with 
an uncemented jumbo cup  fixed with 3 screws; synthetic bone 
granules were used to supplement the bone stock.



Acta Biomed 2021; Vol. 92, Supplement 3: e20215606

At 4 and 3 years follow up the HHS were respec-
tively 87 for the left hip and 73 for the right hip. Re-
cently, at 4 and 5 years postoperative follow up, HHS 
lowered to 60 (left)  and 46 (right), even if the pain 
domain score has remained stable (44 pts. left, and 30 
pts. right). Indeed the overwhelming pain due to the 
worsening of the ankles’ AVN drastically reduced the 
score in the HHS domain of function. Constant scores 
was 59 to the left shoulder (one year follow-up); the 
patient reports a subjective clinical and functional im-
provement on the right shoulder despite, at one month 
of follow-up, it has not yet been quantified with the 
Constant score.

Discussion

Osteonecrosis affects individuals leading, often, 
to progressive loss of function. Its incidence appears 
stable in the general population but it seems increasing 
among PLWH (17). As previously discussed, multi-
ple risk factors have been well established. Moderate/
severe alcohol consumption, smoking, hyperlipidemia, 
and corticosteroid use have been reported as major 
drivers in AVN among PLWH (17), as well as PIs and 
TDF use (both for current or past use) (18) (19). Also 
AIDS and lower CD4+ nadir have been found to be 
associated with AVN (20). 

Our data are concordant with literature. In fact, 
all patients were smokers (one former), had hyperlipi-
demia, and were HAART experienced patients. Fur-
thermore, they were all late presenters at the time of 
HIV diagnosis, and all had multiple treatment regi-
mens, including PIs and TDF. Moreover, alcohol con-
sumption was moderate-to-high in all patients. 

Broadly speaking, depending on symptoms, stage, 
and location both surgical and non-surgical options 
are available for AVN management. In PLWH due to 
the common early presentation of a multifocal AVN, 
the rapid progression between the stages of the disease 
and the intense painful symptomatology (21) multiple 
joint replacement surgery is often necessary.

In this case series in agreement with the literature 
(10) we observed a significant pain relief and excellent 
recovery of function in joint replacement surgery, as al-
ready reported also in patients who are not PLWH and 

in more complex surgical situations (22) (23). The poor 
score recorded with HHS in the third patient is mis-
leading. Actually the overall HHS score is extremely 
influenced by factors unrelated to the hip prosthesis. In 
this specific case, the functional impairment is linked 
to the overwhelming pain due to the worsening of the 
ankles’ AVN, drastically reducing the score in the do-
main of function (24). Indeed, the scores strictly re-
lated only with hip prosthetic joint (pain, deformity, 
and ROM) are stable and good among years.

 In the third case despite a complicated postoper-
ative course also the outcomes of shoulder replacement 
are fair. This satisfactory clinical and functional result 
even allowed the use of crutches, currently necessary 
for walking due to disabling pain in the ankles.

Obviously the results of prosthetic surgery, as well 
as those of bone healing, are influenced by the system-
ic environment (25). Despite increased complication 
rates have often been reported, several other inde-
pendent risk factors associated with HIV infection can 
act as confounding factors. These confounders must be 
taken into account both in clinical practice and in data 
analysis. Concerns about dislocation risk and wear 
of prosthetic implant can be related with the greater 
functional demands typical of these patients; especially 
if we considered that PLWH are usually younger than 
the average population receiving a prosthetic joint. 
In conclusion, prosthetic joint replacement, with due 
consideration of all associated risk factors, ultimately 
appears to be a safe procedure in PLWH and as effec-
tive in improving QoL as in the general population of 
patients with AVN.
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