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Abstract
Objective To investigate the efficacy of treating patients with HIV-positive osteonecrosis of the femoral head using 
drilled decompression autologous bone marrow and allogeneic bone grafting.

Methods 40 patients (44 hips) with early osteonecrosis of the femoral head treated by drilling decompression 
autologous bone marrow and allogeneic bone grafting since October 2015 were retrospectively analyzed, among 
which 20 patients (24 hips) were HIV-positive patients with early osteonecrosis of the femoral head, 16 males and 4 
females, age 22–43 years, average 39.6 ± 10.18 years, and 20 patients (20 hips) in the same period HIV-negative early 
osteonecrosis of the femoral head patients, 13 males and 7 females, aged 48–78 years, mean 63.50 ± 7.94 years were 
negative controls. General information including ARCO stage, Harris score, VAS score, hematological indexes including 
CD4+ T lymphocyte count, and HIV viral load was recorded for all patients before surgery. All patients were operated 
on by drilling and decompression of the necrotic area, harvesting autologous iliac bone marrow with allogeneic 
bone, and bone grafting through the decompression channel. The patients were followed up regularly at 6, 12, and 24 
months after surgery and annually thereafter, and the repair of the necrotic femoral head was observed by reviewing 
the frontal and lateral X-ray, CT or MRI of the hip joint, and the complications and functional recovery of the hip joint 
was counted and compared between the two groups.

Results All patients were followed up, and the ARCO stages in the HIV-positive group were stage I 2 hips, stage IIA 
6 hips, stage IIB 8 hips, stage IIC 6 hips, and stage III 2 hips, with a follow-up time of 12 to 60 months and a mean of 
24.6 months. In the negative control group, there were 3 hips in ARCO stage I, 7 hips in stage IIA, 5 hips in stage IIB, 3 
hips in stage IIC, and 2 hips in stage III, and the follow-up time ranged from 13 to 62 months, with an average of 24.8 
months. The Harris score and VAS score of the hip in both groups improved significantly at 6 months postoperatively 
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Introduction
With the use of highly active antiretroviral therapy 
(HAART), the survival of HIV-positive patients is sig-
nificantly longer, and the number of patients requiring 
surgery for osteonecrosis of the femoral head (ONFH) 
is gradually increasing [1]. The etiology of HIV-related 
ONFH is not yet clear, but its incidence has been increas-
ing since the introduction of HAART, especially in 
patients with protease inhibitors [2]. Studies have shown 
that HIV itself may be an independent risk factor, asso-
ciated with adrenocorticosteroid use, hypercholesterol-
emia, hypertriglyceridemia, smoking, excessive alcohol 
consumption, antiphospholipid antibodies, and meges-
trol acetate [3]. The prevalence of ONFH in HIV-positive 
patients is statistically 10–100 times higher than in the 
HIV-negative population [4], and in addition, asymp-
tomatic ONFH is common in HIV-positive patients, with 
4.4% of asymptomatic HIV-positive patients showing 
signs of ONFH on MRI compared with 1.7% of HIV-neg-
ative patients [4, 5]. Drilling decompression autologous 
bone marrow and allograft bone grafting is an impor-
tant method for the treatment of early ONFH, in which 
the necrotic femoral head is drilled to reduce intraos-
seous pressure, remove tissue from the necrotic area, 
and improve blood perfusion to the femoral head [6]. In 
the early phases, several surgical procedureshave been 
reported: core decompression,bone grafting coupled with 
mesenchymal stem cell injection [7].This study investi-
gated the efficacy of drilled and decompressed autolo-
gous bone marrow and allogeneic bone grafts in the 
treatment of HIV-positive patients with osteonecrosis of 
the femoral head, as reported below.

Materials and methods
Patient inclusion and exclusion criteria
Inclusion criteria for the experimental group: ① HIV-
positive patients diagnosed according to the AIDS 
Treatment Guidelines [8], with preoperative CD4+ T 
lymphocyte counts greater than 200/µL [9]; ② ONFH 
diagnosed according to the Chinese Clinical Guide-
lines for Adult Femoral Head Necrosis (2020) [10], with 
ARCO staging [11] confirmed by imaging as stage I, II 
and early stage III(III a) [12]; ③ none of the patients used 
drugs, or actively abused alcohol during the study period, 
with a strong intention to preserve the hip, agreed to 
adhere to the follow-up, and signed the informed consent 
before surgery. Exclusion criteria: patients with HIV-pos-
itive ONFH treated with total hip replacement (THR), 
patients with preoperative CD4+ T lymphocyte count 
less than 200/µL had elective surgery if not necessary [9]; 
patients who are in poor health due to high co-morbidi-
ties and for whom surgical treatment may be life-threat-
ening; those with ONFH caused by trauma; those who 
did not sign informed consenters.

Inclusion criteria for the control group: HIV infection 
was excluded, and the rest was the same as the experi-
mental group. Exclusion criteria: HIV-negative ONFH 
patients treated with THR, with ARCO stage III end-
stage(III b) [12]or stage IV; patients who are in poor 
health due to high co-morbidities and for whom surgical 
treatment may be life-threatening; those with trauma-
induced ONFH; and those who did not sign informed 
consent.

compared with those before surgery (P < 0.001). The difference between the Harris score of the hip in the positive 
group at 24 months postoperatively compared with that at 6 months postoperatively was statistically significant, but 
the VAS score at 24 months postoperatively compared with that at 6 months postoperatively was not statistically 
significant. In the negative group, there was no statistically significant difference in the Harris score and VAS score 
of the hip at 24 months postoperatively compared with those at 6 months postoperatively. In the positive group, 
there was a trend of continuous increase in hip BMD from the beginning of the postoperative period (P < 0.001). 
There was no statistically significant difference between the negative group and the positive group at the 24 months 
postoperatively follow-up except for the Harris score, which was statistically significant (P < 0.001), and the VAS score, 
which was statistically insignificant. At the 24 months postoperatively follow-up, patients in both groups had good 
recovery of hip function, and no complications such as vascular and nerve injury and fracture occurred during the 
perioperative period and follow-up period, and no complications related to incisional infection and pulmonary 
infection occurred during hospitalization.

Conclusion The treatment of early HIV-positive osteonecrosis of the femoral head patients with autologous bone 
marrow and allogeneic bone grafting by drilling and decompression to remove the tissue in the necrotic area of the 
femoral head can effectively stop the process of osteonecrosis of the femoral head and promoting femoral head 
repair in HIV-positive patients is a safe and effective method for treating HIV-positive patients with early osteonecrosis 
of the femoral head, and can effectively delay or postpone total hip replacement in patients.

Keywords Human immunodeficiency virus, Osteonecrosis of the femoral head, Drilling decompression, Autologous 
bone marrow, Allogeneic bone, Transplantation
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General data
Since October 2015, 40 patients (44 hips) admitted to 
the Department of Orthopaedics, Beijing Ditan Hos-
pital, Capital Medical University, for the treatment of 
early ONFH with drilled and decompressed autologous 
bone marrow and allogeneic bone grafting met the above 
inclusion criteria, of which 20 HIV-positive patients (24 
hips) were in the experimental group, 2 hips in ARCO 
stage I, 6 hips in stage IIA, 8 hips in stage IIB, 6 hips in 
stage IIC, and 2 hips in early stage III. There were 16 
males and 4 females, aged 22–43 years, with a mean of 
39.60 ± 10.18 years. The follow-up time ranged from 12 to 
60 months, with a mean of 24.6 months. The HIV-posi-
tive history ranged from 2.4 to 6.0 years, with a mean of 
3.9 years, and all were treated with long-term oral tila-
pia antiviral regimens for 2 to 5 years since the diagnosis 
of HIV infection, with a mean of about 3 years.Preop-
erative CD4+ T lymphocyte counts ranged from 201 to 
747 × 106/L, with a mean of 428.25 ± 130.50/L; HIV RNA 
levels, i.e., viral load (VL), were undetectable to 647cop-
ies/ml, with a mean of < 50 copies/ml. the remaining 20 
cases (20 hips) were negative controls, with ARCO stage I 
The remaining 20 cases (20 hips) were negative controls, 
with ARCO stage I 3 hips, stage IIA 7 hips, stage IIB 5 
hips, stage IIC 3 hips, and stage III 2 hips. There were 13 
males and 7 females, aged 48–78 years, with a mean of 

63.50 ± 7.94 years. The follow-up time ranged from 13 to 
62 months, with a mean of 24.8 months.

According to the HIV infection classification system of 
the Centers for Disease Control and Prevention (CDC), 
which classifies the clinical stages of HIV infection [13], 
4 cases in the experimental group were in clinical stage 
I, 16 cases in clinical stage II, and no patients in clinical 
stage III, with a history of ONFH of 1 to 5 years, with 
a mean of 2.9 years. Double hip ONFH patients were 
operated on in stages, with a surgical interval of 3 to 6 
months, with a mean of 3.8 months. The general informa-
tion of the two groups is shown in Table 1. Figure 1(A~F) 
shows the preoperative imaging presentation of an HIV-
positive ONFH patient. This study was approved by the 
Ethics Committee of Beijing Ditan Hospital, Capital 
Medical University.

Surgical methods
The surgery was performed by the same team of sur-
geons, and to avoid occupational exposure, the surgeons 
were required to wear protective equipment. The patient 
was placed supine on an orthopedic surgical traction bed 
with continuous epidural or general anesthesia, and the 
operating area was routinely disinfected and toweled. 
Intraoperative fluoroscopy was performed to verify the 
position of the guide needle, adjustment was made so that 
the guide needle reached the preoperative design posi-
tion, and the 7.2 mm hollow drill was applied under fluo-
roscopy along with the guide needle to drill through the 
necrotic area, reaching 5 mm below the cartilage surface 
as appropriate, withdrawing the hollow drill, scraping the 
spoon to remove the necrotic area tissue, and the speci-
men was sent for pathological examination. The bone 
marrow was extracted from different directions with a 20 
ml syringe using a bone puncture needle at the anterior 
superior iliac spine, and about 20–30 ml was aspirated, 
and mixed with allogeneic cancellous bone particles from 
Wuhan Union, sterilized by the instrument dealer (ethyl-
ene oxide, valid for 4 years) and set aside.Application of 
KYPHON V Premium Vertebroplasty System(Medtronic 
Sofamor Danek USA, Inc.),the bone marrow mud pusher 
in the instrument kit, pushes the allograft bone particles 
to implant and filling the decompression channel of the 
femoral head necrosis area and femoral neck, rams the 
bone graft particles through the tunnel under C-arm 
guidance, and after satisfactory fluoroscopy, the incision 
is sutured and dressed with a sterile dressing. The intra-
operative situation is shown in Fig. 2(A~L).

Perioperative treatment and efficacy evaluation
Pre-operative treatment: do safety and protection educa-
tion for both doctors and patients, psychological prepa-
ration, pre-operative visit, preparation of articles, and 
preparation of protective gear for surgical personnel. VL 

Table 1 General data and perioperative indicators of patients in 
both groups
Indicators Group A (20 

cases, 24 hips)
Group B (20 
cases, 20 
hips)

T-value P-
val-
ue

Age (years) 39.60 ± 10.18 63.50 ± 7.94 -7.07 0.019
Sex (male:female) 16∶4 13:7 - -
Clinical stage 
of HIV infection 
(I:II:III)

4∶16∶0 - - -

ARCO stage (I:II:III) 2∶20∶2 3:15:2 - -
CD4 + T-cell count 
(×106/L)

428.25 ± 130.50 - - -

CD8 + T-cell count 
(×106/L)

760.43 ± 254.69 - - -

CD4+/CD8 + ratio 0.49 ± 0.22 - - -
VL (copies/ml) < 50 - - -
White blood cell 
count (×109/l)

6.28 ± 1.55 5.68 ± 1.89 0.86 0.182

Neutrophil count 
(×109/l)

4.19 ± 1.89 3.26 ± 1.50 1.41 0.372

Albumin (g/l) 48.12 ± 11.06 45.63 ± 3.54 0.62 0.218
Hemoglobin (g/l) 138.11 ± 20.48 150.40 ± 26.65 -1.22 0.918
Length of hospi-
talization (days)

16.17 ± 3.25 8.39 ± 1.65 5.62 0.027

Length of surgery 
(min)

120.71 ± 57.47 86.58 ± 24.27 1.52 0.009

Note: Group A - experimental group; Group B - control group
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was effectively controlled in HIV-positive patients who 
were admitted to the hospital and had their tilaï antiviral 
regimen replaced with a regimen containing an integrase 
inhibitor and maintenance of CD4+ T lymphocyte counts 
above 200/µL, with no significant adverse effects in the 
experimental group; aggressive management of comorbid 
underlying disease in elderly patients preoperatively. For 
hypertensive patients, preoperative adjustment of blood 
pressure was stabilized within 140/90 mmHg; for diabetic 
patients, perioperative glucose control with mentored 

insulin was performed with fasting or preprandial glu-
cose 6.1–7.8 mmol/L and 2  h postprandial or random 
glucose 7.8–10.0 mmol/L; for patients with coronary 
artery disease, perfect cardiac enzymes, electrocardio-
gram, cardiac ultrasound, coronary CT angiography or 
coronary angiography, ask the anesthesiology and car-
diology departments to assess tolerable surgery, discon-
tinue antiplatelet drugs, and use low-molecular heparin 
calcium replacement therapy; for patients with hypopro-
teinemia, preoperative transfusion of human albumin 

Fig. 2 (A~L)Intraoperative situation The bone marrow is extracted by puncture at the anterior superior iliac spine, mixed with allograft bone, and the 
allograft bone mixed with bone marrow is implanted through a bone tunnel into the area of the necrotic cavity,and intraoperative fluoroscopy showed 
bone drilling through the decompression necrosis area

 

Fig. 1 (A~F) Preoperative images of an HIV-positive ONFH patient (bilateral); bilateral hip pain for 3 months, aggravated by limited mobility and claudica-
tion for 1 month; bilateral hip ARCO stage IIc, treated with bilateral femoral head drilling and decompression combined with bone grafting and autolo-
gous bone marrow transplantation. Wear of the femoral head, narrowing of the joint space and uneven surface of the femoral head (X-ray A); significant 
necrotic area of the femoral head, wear and deformation, narrowing of the joint space and uneven surface of the femoral head (CT B,C,D); mixed signal 
within the femoral head, depression of the cartilage surface and narrowing of the joint space (MRI E,F)
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ensured that patients’ serum albumin was greater than 
30 g/L; Dual-energy X-ray absorptiometry (DXA) assess-
ment of hip bone mineral density, for osteoporotic 
patients with DXA bone mineral density T values ≤ -2.5 
SD, perioperative and post-discharge long-term oral tri-
ple antiosteoporosis drug treatment with alendronate, 
calcium, and vitamin D.

Special intraoperative treatment in the experimental 
group: the surgical staff wore protective equipment such 
as double gloves and eye protection devices, paid atten-
tion to not over-pursuing speed during surgical opera-
tions, paid attention to intraoperative protection such 
as strengthening isolation measures, using non-con-
tact techniques for sharp delivery, suction hemostasis, 
needleless suturing, blunt needle suturing, etc.; AbbVita 
160 was given intravenously to strengthen antiviral treat-
ment to reduce the risk of postoperative complications 
and occupational exposure.

Postoperative treatment: Used disposable items such as 
masks and gowns were promptly placed in yellow plas-
tic garbage bags, and instruments such as needles and 
blades were placed in the injurious waste receptacle and 
labeled “HIV-positive”. Spray 70% alcohol into the bag, 
seal it, and then incinerate it with a person in charge. 
The patient’s blood and secretions are put into contain-
ers with special signs and soaked in 70% alcohol for 1 h. 
The operating room equipment is coated with 2% glutar-
aldehyde, wiped with clean water, and then disinfected. 
The surgical staff is strictly disinfected after surgery, and 
once occupational exposure occurs, it is immediately 
reported to the relevant hospital departments and pro-
phylactic medication is administered in the shortest pos-
sible time. Pay attention to the control of blood pressure, 
blood sugar, and albumin level after surgery, and instruct 
patients to move their lower limbs to prevent the forma-
tion of deep vein thrombosis in the lower limbs. Accord-
ing to individual conditions, partial weight-bearing 
with crutches for 6 weeks after surgery, gradually to full 
weight-bearing after 6 weeks, and complete de-crutching 
in 3 months. Patients in the experimental group contin-
ued and adhered to the original HAART protocol after 
surgery and discharge from the hospital.Long-term post-
operative alendronate/zoledronate, vitamin D (1200 U/d) 
and calcium (1200 mg/d) for those with a clear diagno-
sis of osteoporosis. The perioperative-related indexes are 
shown in Table 1. Postoperative outpatient follow-up was 
performed at 6, 12, 24 months, and annually thereafter, 
and radiological assessments such as anterior flexion and 
frog leg lateral radiographs or MRI was performed at 
each follow-up visit. The values of the visual analog scale 
(VAS), Harris hip score, and hip bone mineral density 
(BMD) (measured by dual-energy X-ray) were recorded 
before surgery, 6 months after surgery, and 2 years after 
follow-up, as shown in Table 2. Ta
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Statistical methods
SPSS 26.0 statistical software was used for analysis, and 
the measurement data were expressed as xˉ ± s. When 
the data were normally distributed, independent samples 
t-test was used for comparison between the baseline data 
of the two groups. One-way ANOVA was used to com-
pare the follow-up scores between the two groups at 
different time points, and the LSD method was used for 
two-way comparisons. Independent samples t-test was 
used for comparison between the two groups. The Fried-
man or Kendall test was used when the data were not 
normally distributed. p < 0.05 was considered a statisti-
cally significant difference.

Results
In the experimental group, the follow-up time ranged 
from 12 to 60 months, with a mean of 24.6 months and 
the hip Harris score improved from (55.57 ± 3.60) pre-
operatively to (87.33 ± 2.47) at 6 months postoperatively 
and (85.05 ± 4.05) at 24 months postoperatively follow-
up, with a statistically significant difference (P < 0.001), 
and the VAS score decreased from (5.19 ± VAS scores 
decreased from preoperative (5.19 ± 0.98) to postop-
erative (1.24 ± 0.76) at 6 months postoperatively and to 
(0.95 ± 0.74) at the 24 months postoperatively follow-up, 
with a statistically significant difference between pre-
operative and postoperative VAS scores at 6 months 
postoperatively, but not between postoperative and 24 
months postoperatively follow-up. At the 24 months 
postoperatively follow-up, the hip BMD improved sig-
nificantly, and the difference was statistically signifi-
cant when compared with preoperative and 6 months 
postoperatively (P < 0.001). In the control group, the 
follow-up time ranged from 13 to 62 months, with a 
mean of 24.8 months, and the hip Harris score improved 
from (56.43 ± 3.10) preoperatively to (88.05 ± 2.31) at 
6 months postoperatively and (88.81 ± 2.08) at the 24 
months postoperatively follow-up, with a statistically 
significant difference (P < 0.001) when comparing preop-
eratively and 6 months postoperatively. The difference 
was not statistically significant (P > 0.05) when compar-
ing 6 months postoperatively to 24 months postopera-
tively, and there was no statistically significant difference 
(P > 0.05) when comparing the rest of the period with 
the experimental group, except for the statistically sig-
nificant difference (P = 0.001) when comparing Harris 
scores at the 24months postoperatively follow-up. the 
VAS scores decreased from (5.05 ± 0.74) before surgery 
to (1.14 ± 0.72) at 6 months postoperatively, (1.05 ± 0.74) 
at the 24 months postoperatively follow-up, and the dif-
ference was statistically significant (P < 0.001) when com-
paring preoperative with 6 months postoperatively and 
no statistically significant (P > 0.05) when comparing 6 
months postoperatively with 24 months postoperatively, 

and the difference in VAS scores was not statistically sig-
nificant when comparing with all periods in the experi-
mental group.

There were no intraoperative complications such as 
vascular and nerve injuries and fractures, and no infec-
tion-related complications such as incisional infections 
and pulmonary infections during hospitalization; in the 
positive group,one case of oral cytomegalovirus infec-
tion and one case of Pneumocystis carinii pneumonia, 
which was cured after treatment; two cases of THR due 
to aggravation of ONFH on the operated side; three cases 
of pain due to weight-bearing on the operated side of the 
limb due to ONFH on the opposite side;And in the nega-
tive group, one case of the hip on the operated side due to 
external environmental, THR was performed in 3 cases 
due to aggravation of ONFH on the operated side dur-
ing the follow-up period; 4 cases had pain due to weight 
bearing on the operated side due to ONFH on the contra-
lateral side; 2 cases had THR on the operated side due to 
bone graft resorption and femoral head collapse 2 years 
after surgery. It is noteworthy that the trend of improve-
ment in functional scores and imaging review within 
two years of follow-up was observed in both groups of 
patients who underwent borehole decompression oste-
otomy, while the final time of THR was about 3 to 5 years 
after 2 years of surgery and the cause of necrosis progres-
sion may be related to long-term oral hormone therapy 
and alcohol consumption. After evaluation, patients 
treated with THR reached preoperative ARCO stage IIIb 
or IV, with a preoperative Harris score of 50.71 ± 4.12 in 
such patients in the positive group and 49.26 ± 5.34 in the 
control group, with a significant improvement in func-
tional scores after THR treatment.The complications 
of the patients during the postoperative and follow-up 
periods are shown in Table  3, and the relevant imaging 
performances during the follow-up period are shown in 
Fig. 3(A~F).

Discussion
Possible mechanisms of ONFH in HIV-positive patients
ONFH is a debilitating disease characterized by increased 
intraosseous pressure and reduced blood supply to the 
femoral head leading to progressive bone tissue necrosis, 
with unknown pathogenesis [14], in which trauma, hor-
mones, and alcohol are the three main risk factors. In the 
case of HIV-positive patients, the pathogenesis of ONFH 
is related to the application of HAART regimens such 
as tenofovir disoproxil fumarate (TDF), protease inhibi-
tors (PI) and the involvement of HIV itself in cytokine 
regulation, the effect on differentiation and apoptosis of 
mesenchymal stem cells (MSCs), osteoblasts, osteoclasts, 
etc. [15, 16], the development of bone metabolism disor-
ders may be multifactorial, such as gender, age, weight, 
malnutrition, smoking, alcohol consumption, steroid 
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hormones, and lipid metabolism disorders [17], and the 
combination of these risk factors with HIV infection and 
HAART side effects may be the ultimate cause of ONFH 
in HIV-positive patients. Studies have reported the inci-
dence of ONFH in HIV-positive patients to be 0.4–4.4% 
[5, 18–20], with a mean age of 38.1–44.4 years, which 
corresponds to an ONFH incidence of only 0.010–0.135% 
in the general population, with an age of onset of 35–55 
years [21, 22], with the advancement of medical technol-
ogy and the increasing demand for minimally invasive 
and HIV positive patients are increasing, especially in 
young and middle-aged patients, it is especially urgent to 
find new operationally simple, safe and effective surgical 
methods to reduce occupational exposure of health care 
workers.

Characteristics of ONFH in HIV-positive patients and 
special management in the perioperative period
HIV-positive ONFH patients have an uneven femo-
ral head surface, most of the cartilage surface has folds, 
subchondral separation or fibrous tissue proliferation on 
the cartilage surface, yellowish uniform granular bone 
in the center of subchondral necrosis, cystic lesion for-
mation, obvious sclerotic zone formation in the repair 
area, and multifocal granulation tissue proliferation. 
This group is more specific and requires special manage-
ment measures in the perioperative period: preoperative 
HAART treatment is required for at least 1 month, VL 
is effectively controlled, the CD4+ T lymphocyte count 
was maintained above 200/µL, and no significant adverse 
effects were observed; most of the HIV-positive patients 
were younger than the negative patients (P = 019), and 
the preoperative indexes, such as inflammatory indexes, 

were not significantly different from those of the negative 
patients except for HIV-related indexes (Table 1), so the 
preoperative antiviral treatment was particularly impor-
tant and had no significant adverse effect on the post-
operative hip function. Therefore, preoperative antiviral 
treatment is particularly important and has no significant 
adverse effect on postoperative hip function recovery. 
HIV-positive patients have a significantly longer opera-
tive time than negative patients (P = 009), so special intra-
operative protection measures are needed to reduce the 
risk of infection among healthcare workers. For post-
operative management, HIV-positive patients also had 
a longer hospital stay than negative patients (P = 027), 
and postoperative attention was paid to the control of 
blood pressure, blood glucose, and albumin levels, and 
patients were instructed to move their lower limbs to 
prevent lower limb deep vein thrombosis. In this study, 
the patients with ONFH re-progression in the HIV-
positive group may be related to HAART treatment, but 
in comparison, long-term adherence to HAART treat-
ment is more beneficial.We introduced the concept of 
enhanced recovery after surgery (ERAS) in the treatment 
of HIV-positive patients, with emphasis on rapid viral 
load reduction, immunity enhancement, improvement 
of nutritional status, control of co-infections, prophylac-
tic antibiotics, and anti-osteoporosis in the perioperative 
period.

Surgical methods
Early surgical intervention can effectively delay the pro-
gression of necrosis and osteoarthritis [23], and early 
treatment before the advanced subchondral bone col-
lapse in ONFH is essential to preserve the structure and 
function of the joint and prevent the need for THR (a 
common treatment option for advanced ONFH) [24]. 
Treatment of patients with early ONFH must address 
the following four issues to repair the necrotic area [25]: 
(1) improve blood flow in the femoral head and promote 
vascular regeneration; (2) effectively remove the necrotic 
bone; (3) reconstruct the cartilage in the collapsed area 
of the femoral head to restore its shape and improve the 
matching relationship between the femoral head and the 
acetabulum; and (4) improve the mechanical properties 
of the femoral head and prevent its collapse.

Drilling decompression can be used to manage small 
lesions in their early stages [26], as this procedure can 
effectively relieve the intraosseous pressure and venous 
stasis typical of ONFH [27, 28]. However, it alone may 
not be adequate in more extensive lesions, where insuf-
ficient activity of the osteoprogenitor cells does not pro-
vide sufficient bone reconstruction [29, 30].Notably, 
most of the presented RCTs performed the methods in 
patients with early-stage lesions and only two papers 
included patients with ARCO stage III lesions in their 

Table 3 Complications during postoperative and follow-up 
periods in both groups
Complications Group 

A(24 
hips)

Group 
B(20 
hips)

Statistic 
quantity

P-
val-
ue

Opportunistic infections(n)
Oral cytomegalovirus 
infection

1 0

Pneumocystis carinii 
pneumonia

1 0

Deep vein thrombosis(n) 0 0
Hip pain on the operated 
side(n)

4 4

THR for increased 
necrosis(n)

2 3 - 1.00

Resorption and collapse of 
implant THR on the oper-
ated side again(n)

1 2

Contralateral ONFH(n) 3 4
Total morbidity (%) 37.5 45 X2 = 0.25 0.42
Note: Group A - experimental group; Group B - control group
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trials [31, 32], with variable results. Tabatabaee et al. [32] 
reported an imaging improvement in the two ARCO 
III patients treated with this surgical methods in their 
cohort, while Hauzeur and colleagues [31] did not see 
sufficient improvement in ARCO III patients undergoing 
the same treatment.And Migliorini F et al. for patients 
with femoral head osteonecrosis, the methods demon-
strated reduced pain and lower rate of progression to 
total hip arthroplasty compared to core decompression 
as an isolated procedure [33]. At present, the combina-
tion of core decompression with stem cell transplantation 
(or concentrated autologous bone marrow single nucleus 
cell transplantation) is clinically effective in domestic 
medical institutions [34]. Combined stem cell transplan-
tation has a better impact on ONFH outcomes compared 
to simple drill decompression,as also found by Rajagopal 
et al. [35]And in a meta-analysis,Sadile F et al. thought 
combining drill decompression with other techniques 
seems to provide better outcomes in ONFH. Detecting 
venous stasis and artery insufficiency could be the key to 
select the right indications for this kind of surgery and to 
reduce failures [36].

Advantages, disadvantages, and efficacy of drilling 
and decompression of HIV femoral head necrosis with 
autologous bone marrow and allogeneic bone graft
Drilling decompression is important for HIV-positive 
early ONFH patients: on the one hand, the sclerotic bone 
is broken open through drilling to reach the necrotic 
area, so that the lesion area is fully decompressed; on the 
other hand, it can prevent the destruction of the femoral 
head cartilage, femoral head deformation and collapse. It 

works by using a 7.2 mm ring drill to percutaneously bore 
one or more tunnels from the greater trochanter, through 
the femoral neck, and into the subchondral bone of the 
femoral head [25, 37]. These tunnels reduce intraosseous 
pressure and may help restore blood flow to the femoral 
head, thus allowing for healing and preservation of the 
joint [38, 39]. In this study, combined autologous and 
allogeneic bone grafts were used to treat early ONFH 
by filling the bone defect after borehole decompression 
surgery with bone graft to provide a good carrier for 
MSC in bone marrow, maintain a high concentration of 
aggregates, and avoid local loss of MSC. Meanwhile, as 
a scaffold material, it can improve the local biomechani-
cal strength, achieve the immediate reconstruction of the 
support of the necrotic area of the femoral head, provide 
a good scaffold for the formation of new bone, stop or 
delay the continued necrosis and collapse of the femoral 
head, and effectively solve the above four problems and 
good repair effect.

The long-term oral tenofovir-containing antiviral regi-
men of tenofovir in patients in the experimental group 
in this study [40, 41]. For HIV-positive patients who 
have been diagnosed with osteoporosis, we will prohibit 
the use of tenofovir-containing antiviral regimen upon 
admission and replace it with an integrase inhibitor-con-
taining regimen in combination with anti-osteoporosis 
therapy, and patients in the experimental group in this 
study showed a continuous trend of increasing hip BMD 
during postoperative follow-up. With the development 
and marketing of new drugs, the current clinical trials of 
the antiviral regimens of Jefuccane, Pitocin, and inject-
able Epovetel have all confirmed safety and effectiveness 

Fig. 3 (A~F) Imaging performance at the 24 months postoperatively (bilateral) During follow-up, the patient did not see any significant narrowing and 
widening of the hip gaps bilaterally, and the X-ray showed bone filling in the capsular area. 2 years later, CT and MRI showed that the necrotic area was 
slowly replaced by some autologous bone, and the abnormal signal changes of bone and soft tissue were significantly restored compared with before, 
and the surface of the femoral head was less flat and did not collapse further, without pain and other There was no pain and other uncomfortable symp-
toms, and the patient was satisfied with the treatment:X-ray (A);CT (B,C,D);MRI (E,F)
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with few adverse effects [42–44]. The use of the Jefu-
kang regimen in orthopedic surgery has been shown to 
be superior to the tiramis regimen in terms of speed and 
efficiency of viral load reduction, speed and efficiency 
of recovery of CD4+ T lymphocyte counts, and postop-
erative complication rates as well [45]. It is possible to 
increase the use of the above-mentioned novel antiviral 
agents with low impact on BMD in the perioperative 
period and after discharge in patients with combined 
osteoporosis. The hip Harris score improved significantly 
in the HIV-positive group after surgery and at 6 months 
postoperatively compared to the HIV-positive group, and 
hip function also improved at 6 months postoperatively 
versus 24 months postoperatively follow-up, and VAS 
scores were significantly lower postoperatively compared 
with 6 months postoperatively, but the change was not 
significant at 6 months postoperatively versus 24months 
postoperatively follow-up. The Harris score and VAS 
score were not statistically significant compared with 
the negative control group at all periods, and the com-
plications during follow-up were similar to those of the 
HIV-negative control group, during the follow-up period, 
the patient developed hip pain, which may be related to 
early weight-bearing and excessive exercise. However, the 
symptoms were significantly reduced compared with the 
preoperative period and the previous follow-up, and the 
imaging CT and MRI showed significant bone repair and 
improvement compared with the pre-treatment period, 
and the bone density gradually increased,suggesting 
that drilling decompression autologous bone marrow 
and allogeneic bone grafting for HIV-positive patients 
can achieve similar outcomes to those of the negative 
population.

Limitions
The enrollment population of this study was relatively 
small with only 40 patients(44 hips), it was a single center 
study and all the surgeries were performed by the same 
group of surgeons, which may call into question the rep-
resentativeness of the data and the validity of the results. 
Secondly this study has many limitations and may be 
affected by many different confounding factors such as 
follow-up time, improvement in surgical technique and 
postoperative follow-up only counting major complica-
tions, etc. We will customer service these shortcomings 
in subsequent studies such as expanding the sample size, 
collecting data from multiple centers, trying to control 
confounding factors, etc.

Conclusion
The incidence of ONFH in HIV-positive patients is high, 
and most of them are young and middle-aged, in princi-
ple, the hip joint should be preserved as much as possible, 
and drilling decompression combined with autologous 

bone marrow transplantation can effectively reduce the 
symptoms of ONFH (even in stage III patients), and 
removing necrotic tissues of the femoral head by drill-
ing can effectively stop the process of ONFH in HIV-
positive patients and promote the repair of the femoral 
head, which is a safe and effective method of treating the 
patients with early stage of HIV-positive ONFH. It is a 
safe and effective method for treating patients with early 
stage HIV-positive ONFH, and can effectively delay or 
postpone THR in patients.
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