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Operations about Hip in Human
Immunodeficiency Virus-Positive Patients

Jeong Joon Yoo, MD, Sae Hyung Chun, MD, Young Sam Kwon, MD,
Kyung-Hoi Koo, MD, Kang Sup Yoon, MD, Hee Joong Kim, MD

Department of Orthopedic Surgery, Seoul National University College of Medicine, Seoul, Korea

Baclkground: The number of human immunodeficiency virus (HIV)-infected patients is increasing constantly, and it is well known
that there is a significantly high prevalence of osteonecrosis of the femoral head in HIV-infected patients. Therefore, it is important
to develop methods that can ensure the safety of both the patients and medical personnel who participate in surgery on HIV-
infected patients. Recently, the authors performed 8 procedures on 5 HIV-infected patients. This paper reports our experience.
Methods: This study examined the medical records and radiological studies of 5 HIV-infected patients who had undergone surgery
around the hip joint from January, 2005 to September, 2007. During the procedures, their mean age was 38.6 years (range, 23 to
53 years) and all were male. Four of them were under an anti-retroviral therapy program. The reasons for the operations were
nonunion of the femoral shaft after trauma in two patients and osteonecrosis of both femoral heads in three. One autologous bone
grafting, one screw fixation with autologous bone grafting, five total hip replacement arthroplasties, and one multiple drilling were
performed. All procedures were carried out according to the guidelines of HIV infection control made by the Korea Centers for
Disease Control and Prevention. The mean follow-up period was 16.6 months (range, 4 to 37 months).

Results: The preoperative CD4 count was 130 in one patient, and 200 to 499 in the other 4. The viral loads were 15100 and 420
in two patients, and negative in the other 3. Bony union was achieved in those who had undergone autologous bone grafting.
There were significant improvements in both the Harris Hip Score and functional state in those who had total hip replacement
arthroplasty. There were no immediate postoperative complications, such as infection. During the follow-up period, one patient
died from esophageal variceal bleeding. However, no surgery-related complications were observed in the other 4 patients.
Conclusions: There were no significant complications in HIV-infected patients after the operations around the hip joint when their
preoperative immunity was optimal. In addition, the safety of medical personnel can be assured when the operation is performed
in line with the guidelines of HIV infection control.
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According to the statistics, the number of human immuno-
deficiency virus (HIV)-infected people in Korea reached
5,323 in January 2008 with 4,343 of them still alive, and
the number of cases is growing steadily.” Even so, no
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effective treatment methods have been established and
prevention is the best way of avoiding HIV infections and
acquired immune deficiency syndrome (AIDS).

Many studies have reported that patients infected
with HIV have a high incidence of osteonecrosis of the
femoral head.>” HIV infections are prevalent in people
between 20 to 50 years of age accounting for 79.4% of
infected patients.” Considering that many of the affected
are in the young and active age group, there would be
a relatively high number of trauma-related injuries in
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the HIV-infected population, which will in turn lead
to a higher demand for orthopedic surgery. Therefore,
medical personnel should be equipped with a solid un-
derstanding of the surgical procedures performed on HIV-
infected patients. Moreover, a study on the impact of HIV
infections on the surgical outcomes will be needed to
promote the safety of both medical personnel and patients
during orthopedic surgery.

The authors recently performed eight operations
on five HIV-infected patients. This paper is based on our
experience and focuses on the preoperative preparations,
caution taken during surgery, and the risk of early post-
operative complications.

METHODS

Of the patients who had undergone surgery around the
hip joint at our institution between January 2005 and
September 2007, five patients with a HIV infection con-
firmed by enzyme-linked immunosorbent assay (ELISA)
and Western blotting were included. Their medical records
(internal medicine and orthopedics), laboratory test
results, and radiographs were analyzed. All five patients
were male with an average age of 38.6 years (range, 23 to
53 years). Four of the patients had been on anti-retroviral
treatment for an average of 23 months (range, 2 to 34
months) prior to surgery, while it was started after surgery
in the remaining one patient, who had been diagnosed
with HIV immediately before surgery. The infection
route was heterosexual contact in two of the five patients.
The probable infection route was either homosexual or
heterosexual contact in another patient who was bisexual.
Surgery was required for nonunion after a femoral

fracture that occurred in a traffic accident and for bilateral
osteonecrosis of the femoral head in two and three pa-
tients, respectively. Regarding the surgical procedures,
autologous bone grafting was performed in one case,
screw fixation with autologous bone grafting in one, total
hip replacement arthroplasty in five, and multiple drilling
in one. The mean duration from confirmation of the HIV
infection to surgery in the five patients ranged from five
months to nine years, respectively (Table 1).

The preoperative and postoperative status of the
patients was assessed using the CD4+ T cell count and
HIV RNA level (viral load). The CD4+ T cell count is a
marker of the immune system status and is classified into 3
levels, < 200/uL, 200-499/uL, and = 500/uL. A CD4+ T cell
count of < 200/uL indicates a high risk of opportunistic
infection and a diagnosis of AIDS. The viral load, which is
used to predict changes in CD4+ T cell count in the near
future, is associated with the prognosis.

All procedures were carried out according to the
HIV infection control guidelines provided by the Korea
Centers for Disease Control and Prevention. Only es-
sential surgical instruments were available in the operating
room and the operating table was covered with vinyl.
The walls and instruments in the operating room were
covered with disposable linen and the drainage bucket
was also disposable. All the surgeons involved in the
surgery wore waterproof gowns, caps, masks, head gear,
two pairs of sterilized gloves, and protective boots. To
prevent occurrence of injuries to the medical personnel
during surgery, the needles and knives were handed over
indirectly through a space set up between the surgeons and
nurses. Postoperatively, all the surgical instruments and
tissues were tagged with an HIV infection mark to ensure

Table 1. Demographic Data

Case Sex Age Diagnosis Operation date Operation name Follow-up period

1 Male 23 Nonunion 2005.1.7 Autologous bone graft 3yr1mo

2 Mae 53 Nonunion 2005.3.18 "W fzton wth atalogols 8mo

3 Male 39 ONFH 2005.4.8 THA 2yrdmo
ONFH 2005.8.5 THA 2yr

4 Male 32 ONFH 2007.6.1 THA 8mo
ONFH 2007.8.24 THA 6 mo

5 Male 46 ONFH 2007.9.17 THA 6 mo
ONFH 2007.9.17 MD 6 mo

ONFH: Osteonecrosis of the femoral head, THA: Total hip replacement arthroplasty, MD: Multiple drilling.
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Fig. 1. Preparation of the operating
room and operator. All preparations
were carried out according to the guide-
lines of HIV infection control set by the
Korea Centers for Disease Control and
Prevention.

Table 2. Patients’ Data

Preop. anti-

Case nggﬁt' ((}Ef‘;“ Pr?g&;‘g;?,uﬁad retroviral therapy ~ Postop. X-ray  Postop. infection E:;]lfrltc(/n:lf) Fi('li:)lp‘gg:/lr:]ol_";d
period (mo)

1 220 Negative No Union No 147 143,000

2 210 15,100 2 Union No an 113

3 130 420 24 No loosening No 24 98,000
110 No data No loosening No

4 409 Negative 34 No loosening No 205 79,100
370 Negative No loosening No

5 463 Negative 32 No loosening No 548 Negative
No collapse No

Preop.: Preoperative, Postop.: Postoperative.

that they were easily recognizable by other personnel at
our institution (Fig. 1).

The mean postoperative follow-up period was
16.6 months (range, 4 to 37 months). During the regular
follow-up examination performed on an outpatient basis,
an ordinary blood test, T cell subset test and radiological
test were carried out. The Harris Hip Scores was also
measured in patients who had undergone hip replacement
arthroplasty.

RESULTS

Preoperatively, the CD4+ T cell count ranged from 130
to 463/uL respectively (Table 2); it was < 200/uL in one
patient and 200-499/uL in the remaining four patients. The
viral load was 15,100 and 420 copies/mL in two patients

2 and 3, respectively, but negative in the remaining three
patients. At the last follow-up, the CD4+ T cell count
ranged from 24 to 548/pL (Table 2); it was < 200/pL in two
patients and 200-499/pL in the remaining three patients.
The viral load ranged from 113, 79,100, 98,000, and
143,000 copies/mL in four patients, and was negative in
one patient (Table 2).

Of the two patients (two cases) with nonunion after
a femoral fracture, one was treated with an autologous
bone graft and the other underwent screw fixation with
autologous bone grafting. Surgery was performed for 166
minutes and 170 minutes under spinal anesthesia in one
patient and under spinal/epidural anesthesia in the other,
respectively. Both achieved bone union and were followed
up for eight months and 37 months, respectively. The
patient who had been followed for eight postoperative
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months died from esophageal variceal bleeding at the 14th
postoperative month (Fig. 2).

Of the three patients (six cases) with osteonecrosis
of the femoral head, five cases were treated with hip
replacement arthroplasty and one with multiple drilling.
Two of them underwent a two of bilateral hip replacement
procedures under spinal anesthesia with an interval of four
months and two months respectively. The surgical time
was 144, 144, 140, and 136 minutes, respectively. In the
other patient, hip replacement arthroplasty was performed
on one side and multiple drilling was performed on the
other side simultaneously under spinal/epidural anesthesia
for 275 minutes. Significant improvements in the Harris
Hip Score and functional state were noted during 4, 6,
and 28 month follow-up examination. There were no

Fig. 2. Preoperative and postoperative X-ray of one nonunion patient.
The postoperative X-ray shows that a callus had formed and union was
achieved.

acute postoperative complications, such as infection,
early loosening of implants, and dislocation. The one
patient without preoperative anti-retroviral treatment was
placed on anti-retroviral treatment postoperatively and
the remaining four patients were on the anti-retroviral
treatment that they had received preoperatively (Fig. 3). At
the final follow-up, excluding the patient who died from
esophageal variceal bleeding, the remaining four patients
showed no complications associated with the orthopedic
surgery.

DISCUSSION

The 2007 report of the Korea Centers for Disease Con-
trol and Prevention, ‘Knowledge, attitudes, beliefs, and
practices on HIV’, shows that people’s knowledge of
AIDS is improving but is still at a low level compared
to advanced countries. Discriminative attitudes toward
HIV-infected patients were also reflected in the survey
results of that report: 24.3% and 26.7% of respondents
answered expulsion from family and work were necessary,
respectively; 44.4% responded that the HIV-infected
should not be allowed to visit their children’s school;
and 36.5% demanded social segregation. Similarly,
HIV-infected patients are not accepted in most medical
institutions and are even referred to university hospitals
by tertiary hospitals. These attitudes can be attributed to
ignorance of the infection control guidelines and a lack of
treatment experience.

Many authors reported that the incidence of osteo-
necrosis of the femoral head is high among HIV-in-
fected patients. For example, Miller et al.” evaluated the
prevalence of osteonecrosis of the femoral head using MRI
in 339 asymptomatic HIV-infected patients and 118 non-
infected people who were matched for age and gender. In
that study, osteonecrosis was diagnosed in 4.4% of HIV-

Fig. 3. Preoperative and postoperative
X-ray of one osteonecrosis patient. The
postoperative X-ray shows no evidence
of complications, such as loosening or
infection.
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infected patients while not a single case was found in
the non-infected group. In addition, they found that the
incidence was 100 times higher in infected individuals
than in ordinary people.” According to recent reports,
the prevalence has increased sharply in HIV-infected pa-
tients while they have remained constant in those not
infected.*” Scribner et al.” attributed the high incidence
of osteonecrosis in HIV-infected patients to the use of
corticosteroid and highly active anti-retroviral therapy.
Ries et al.” suggested that HIV infection itself is a major
risk factor for osteonecrosis in their study involving 38
patients with atraumatic osteonecrosis of the femoral
head. Another report” also showed that the outcome of
osteonecrosis in HIV-infected patients was affected by the
occurrence site, gender and CD 4+ T cell count.

HIV-infected patients are vulnerable to infection
after hip replacement arthroplasty or surgery after trauma.
According to Lehman et al.,” postoperative infections
were encountered in 4 (14%) of 28 HIV-infected patients
who had undergone hip or knee replacement arthroplasty.
The percentage was remarkably high compared to that in
non-infected people. Parvizi et al.” identified 6 cases of
postoperative infection after 21 arthroplasties (13 knee
and 8 hip replacement arthroplasties) performed on 15
HIV-infected patients and carried out 13 reoperations.
Hoekman et al."” reported that the infection rate following
invasive fracture reduction was significantly higher in
symptomatic HIV-infected patients than in non-infected
individuals. Paiement et al."” observed that various in-
fections, including operation-related ones, occurred at a
remarkably high rate both symptomatic and asymptomatic
HIV-infected patients after fracture surgery.

However, some recent reports showed that there
was no increase in the postoperative infection rates
among HIV-infected patients postoperatively. In the
prospective study of Harrison et al.”” involving 41 HIV-
infected patients and 141 non-infected counterparts, no
difference was found between the two groups regarding
the postoperative infection rate unless intraoperative
contamination had occurred. Mahoney et al.” observed
a single case of postoperative infection in 54 cases of hip
replacement arthroplasty performed on 40 HIV-infected
patients. They postulated that the improvement in the
management of the HIV-infected patients resulted in such
outcomes. In the present study, no case of postoperative
infection was encountered. Although this study was based
on a small number of patients, it is believed that a proper
evaluation of the immune system before surgery and
thorough enforcement of the guidelines during surgery
contributed to such satisfactory outcomes.

Medical practitioners are exposed to a risk of infec-
tion during surgery from the blood and body fluids of
HIV-infected patients. Therefore, it is important to be fully
aware of the safety practices used during treatment. One
epidemiological study described the risk of HIV infections
in medical personnel after transcutaneous exposure as
0.3%."” Based on this, an approximate estimation of
the infection risk in domestic medical personnel can be
obtained. Currently, 4,343 people, approximately 0.01%
of the total population, are infected with HIV in Korea.
If a surgeon is exposed to infected blood about 10 times
a year during surgery for 40 years, then the surgeon has a
0.012% chance of infection (0.0001 x [40 years x 10 times/
year] x 0.003 [risk of infection after exposure] = 0.00012).
However, considering that orthopedic surgery involves
sharp and high-speed metal equipment to deal with hard
and sharp tissues, such as fractured bones, these surgeons
are more likely to be injured during surgery. Therefore,
it is our understanding that orthopedic surgeons should
pay special attention to the fact that they are exposed to a
higher risk of infection than indicated by the above-cited
reports. In particular, based on reports that osteonecrosis
can be found in 4.4% of HIV-infected and that the number
of the HIV survivors in Korea is 4,343, it can be assumed
that the number of the HIV infected patients with femoral
head necrosis is approximately 190 (4,343 x 0.044 = 191).
With these patients expected to undergo orthopedic treat-
ments as the disease progresses, orthopedic surgeons
in Korea should be equipped with the basic knowledge,
preparations and precautions needed during surgery for
HIV-infected patients.

This study shows that hip replacement arthroplasty
in HIV-infected patients does not result in early postop-
erative complications if the preoperative immune system
is healthy. In addition, the safety of the surgeons can be
guaranteed if infection control guidelines are enforced
thoroughly. As the number of the people with HIV in-
fections increase, it is expected that the demand for
orthopedic treatments from HIV-infected patients will
also increase. Therefore, the importance of meticulous
preparation and study should never be neglected. Specif-
ically, HIV-infected patients with the risk factors for
osteonecrosis of the femoral head should be subject to a
regular long-term examination to allow early diagnosis
and treatment.
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