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W AEl 43 E 9 o] (orthopedic hip software)+= x| 3=
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5]o] glov] oefqt FUES] PULE R4 AHEF4]
FUE FEHY S ohee] b4 )2 BRsteich: 4@
stemTH o] FH &7} o} 23R} ol o VAR(Fig. 2b)
wE gE 23 28 £9ye And 8L Jelditn Fig. 1. An example of transverse histogram.
pebsledth(Type [). X8 stem 74 ZU s} op2 = Reqions of interest arg area} betweerT two horizontél lines
N 73] Po} VA Holi AL Luis] 3 (white arrows). On the right side, stem is drawn as white ver-
AT dA3 F VAR e & l= A= 22 3 tical band(arrowhead), and bone density around hip stem is
2] & vepdicta B9kt (Type 1) (Fig. 1 & 3b). 95, = shown as graphs either medial or lateral sides. There is
== o] gt et FU Yo 3o Bl g V-shaped bone density pattern(open arrows). The numbers at
Asleirh(Type NN)(Fig. 4c). o] ZZaalels] =7 e bottom mean distances(mm) from hip stem.

Transverse
Region Top '3
Region Botton 4
Region Height (mn) 3.6
Marker 1 (mm) 8.8
Marker 2 (mn)

Distance (nm) 8.8

Fi-Hove F4-Longitudinal Histogran F?-Profiles (1-2)-Select Harker
F2-Expand : Esc-Rext
Fd=Position ROI Hone-Previous

Fig. 2. A case with rigid fixation.

a. Radiograph of left femur taken at 6 months after THRA shows
no radiolucent zone around hip stem.

b. Transverse histogram shows horizontal(inverted V) pattern of
periprosthetic bone density(arrows).
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Fig. 3. Stem with definite loosening on transverse histogram.

a. Radiograph of left hip reveals irregular radiolucent stripe more
than 2mm around hip stem. THRA was done 4 years ago.

b. V-shaped distribution of bone density(arrows) is seen on trans-
verse histogram. Surgery for revision of prosthesis confirmed fem-
oral stem loosening.
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&34

ao®

c
Fig. 4. Hip stem with suspicious loosening on transverse
histogram.

a. Radiograph taken immediately after THRA does not show
significant radiolucent zone around hip stem.

b. Follow-up radiograph after 19 months shows definite
radiolucent zone more than 2mm around hip stem.

c. Transverse histogram reveals pattern of partial loos-
ening(arrows).

Surgery for revision confirmed stem loosening.

Table 1. Radlographlc & DXA Findings Correlated Operatlve Fmdmgs in 14 Hips

Operatlve ~ PlainX-ray DXA
Findings Loosening(+) Loosening(—) Looseing(+) Loosening(—) Total
Loosening(+) 5 0 5 0 5
Loosening(—) 1 8 2 7 9
Total 6 8 g b4 14

DXA :Dual X-ray Absortiometry

Table 2. Radiographic Findings Versus DXA Findings of the Femoral Stems(n=36)

Pattern of Transverse Histogram on DXA

Radiolucent Type 1 Type I Type 1l
Zone . Rigid Fixation Definite Loosening Partial Loosening Total
 z2mm 3 6 10
<2mm 6 5 5 26
viiiTotaI 17 8 *‘*‘11 76“

DXA :Dual X-ray Absortiometry
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Dual X-ray Absortiometry(DXA) in the Detection of Loosening in
the Total Hip Replacement Arthroplasty: Preliminary Study

Hye Kyung Yoon, M.D., Heung Sik Kang, M.D., Man Chung Han, M.D.,
Hee Joong Kim, M.D.", Young Min Kim, M.D.’

Department of Diagnostic Radiology, Seoul National University College of Medicine
" Depatment of Orthopaedic Surgery, Seoul National University College of Medicine

Purpose: Algorithms to get cross-sectional bone density pattern(transverse histogram) to predict the
loosening of hip prosthesis using DXA(Dual X-ray Absorptiometry) have been developed. We performed this
study to analyze the correlation between radiologic findings and densitometric pattern of the THRA(Total Hip
Replacement Arthroplasty) patients.

Materials and Methods: Thirty-six hips of 32 THRA patients were evaluated. The duration between THRA
and DXA was from 1 year 7 months to 15 years. On transverse histogram, the periprosthetic bone density
patterns were classified as 3 types;type |, rigid fixation in 17, type II, definite loosening in 8, and type lll, partial
loosening in 11 cases. Surgical findings, plain X-ray findnings and transverse histogram using DXA were
correlated.

Results: Among 14 cases performing revision for acetabular prosthesis loosening, 5 cases revealed
loosening of femoral stems while 9 cases revealed rigid fixation of femoral stems. Sensitivity was 100% for
either plain X-ray or DXA. Specificity was 88%, 77 % for plain X-ray and DXA respectively.

Conclusion: This preliminary study reveals that periprosthetic bone density pattern on transverse histogram
on DXA may be useful in the evaluation of the loosening. However, further study will be needed for clinical ap-

plication.

Index Words: Hip, prostheses
Bones, absorptiometry
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