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Total Hip Arthroplasty with Hydroxyapatite-Coated
Cementless Acetabular Cup

- Minimum 10-Year Follow-up Result -

Dong Hoon Lee, M.D., Ick Whan Yang, M.D., and Chang Dong Han, M.D.
Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: We report on minimum 10-year follow-up results of total hip arthroplasties with hydro-
xyapatite (HA)-coated cementless acetabular cups.

Materials and Methods: From January 1992 to October 1994, we performed one-hundred eight
primary total hip replacements in ninety-seven patients using HA-coated cementless acetabular cup.
Eighty-four cases in seventy-seven patients were followed-up for a minimum of 10 years.
Results: The mean Harris score was 54.7 (range, 0 to 77.2) points preoperatively and 88.5 (range,
27.1 to 100) points at the most recent follow-up. Revision procedures were required on twenty-eight
(33.3%) hips. Thirteen (15.5%) cups were revised because of loosening. Seven (9.5%) hips among
the eight that revealed excessive polyethylene wear and osteolysis were revised and one hip is
waiting for the revision procedure. In seven (8.3%) cases, only a polyethylene liner exchange was
performed because of excessive liner wear without osteolysis. The mean linear polyethylene wear
was 2.74 mm. The mean linear wear rate was 0.28 mm per year and the corresponding estimate
of volumetric wear was 1689.15 mm®. The mean linear polyethylene wear and linear wear rate in
revised hips was 3.05 mm and 0.33 mm per year, respectively. The estimated volumetric wear in
the revised group was 1882.27 mm">.

Conclusion: HA-coated cementless acetabular cup (Atoll®) demonstrated a high rate of loosening
and poor results in wear and osteolysis. Further studies are needed to promote the design of
acetabular cups and the technique of HA coating.

Key Words: Hip joint, Total hip arthroplasty, Hydroxyapatite, Atoll acetabular cup
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Table 1. Data on the Patients Who Had at Least 10 Years of
Clinical Follow-up

Number of cases 84
Number of patients 7
Duration of follow-up* (mos) 142 (120-164)
Age* (yrs) 473 (19-80)
Height* (cm) 1639 (140-182)
Weight* (kg) 619 (45-84)
Mean body-mass index* 23,0 (15.6-32)
Gender (men/women)(number of cases) 56/28
Initial pathology (number of cases)
Avascular necrosis 52
Osteoarthritis 1
Fracture, neck of femur 5

Non-union after femuoral neck fracture
Sequelae of pyogenic arthritis

Fused hip

Rheumatoid arthritis

Ankylosing spondylitis

Secondary osteoarthritis due to tuberculosis
Osteopetrosis
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*The data are given as the mean with the range in parenthesis,
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Fig. 1. Serial radiographs demon-
strate loosening of the acetabular
component, (A) Three months after
surgery, definite spot wells are not
seen, but trabecula of the ace-
tabulum to the cup surface are ob-
served (arrow head). (B) Six months
after surgery, spot wells are seen
at zone 1 and 3 (arrow), (C) Six
years after surgery, loosening of
the cup developed,
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Table 2. Data on the Patients Who Received Hip Arthroplasty
Revisions

Number of cases 28
Duration of follow-up until revision* (mos) 110 (41-158)
Age* (yrs) 433 (19-67)
Height* (cm) 1645 (150-174)
Weight* (kg) 643 (51-80)
Mean body-mass index* 237 (20.3-28.7)
Gender (men/women) (number of cases) 18/10

Initial pathology(number of cases)

Avascular necrosis 1
Osteoarthritis

Fracture, neck of femur

Fused hip

Rheumatoid arthritis

Osteonetrosis
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“The data are given as the mean with the range in parenthesis,
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Fig. 2. Photograph of the retrieved cups demonstrates little
hydroxyapatite and bone ingrowth,
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