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Comparative Functional Evaluation of Cementless Bipolar Endoprosthesis and
Cementless Total Hip Replacement Arthroplasty in Avascular Necrosis of the
Femoral Head in Adult

Young Min Kim, M.D., Buyng Hwa Yun, M.D. and In Joon Kim, M.D.

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

In these days, there are two main ways in the treatment of the avascular necrosis of the
femoral head in adult by prosthetic replacement ; total hip replacement and bipolar endopro-
sthesis. So far, no study has been performed on the post-operative functional evaluation of
them. Therefore it is difficult to decide which one is preferred to the other in the treatment
of avascular necrosis of the femoral head in adult.

In order to evaluate the functions of the prosthetic joints, the authors reviewed the results
of 18 cases of cementless bipolar endoprosthesis(abbreviated as CBE) and 22 cases of cemen-
tless total hip replacement arthroplasty(abbreviated as CTHRA), performed at the Department
of Orthopedic Surgery, Seoul National University Hospital, during the period from February,
1984 to May, 1986.

The following results were obtained.

1. The average ages of CBE and CTHRA groups at the time of operation were 485 years

and 37.5 years, respectively.

2. The average follow-ups of CBE and CTHRA were 15.7 months and 30.5 months, respec-
tively.

3. By Meyer's modification of Marcus and Enneking classification, the average stages of
CBE and CTHRA groups were 3.7 and 4.4 respectively.

4. According to Harris hip rating score system, Harris scores were increased as much as
30.5 in CBE group and 30.6 in CTHRA group.

5. In the aspects of functional improvement and relief of pain, the two groups showed no
significant difference. However, the operation was easier, and the damage to the aceta-
bular bone was less in CBE group. For these reasons, CBE was believed to be the prefer-
red choice of treatment of avascular necrosis of femoral head in adult.
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Table 1. Age and sex distribution

No. of cases

Bipolar Total hip
Age Male Female Male Female Total
20—29 2 0 4 0 6
3039 0 1 2 0 3
40—49 6 0 7 1 14
50—59 1 1 3 1 6
60—69 0 2 0 0 2
70—79 1 1 0 0 2
Total 10 5 16 2 33

—744 -



Table 2. Cause of AVN of femoral head

No. of cases

Bipolar Total hip
Idiopathic 13 21
Cx. of femoral 5 1
neck fracture
Total 18 22

Table 3. Radiological staging(Meyers modifi-
cation of the classification of macus et al)

Stage 1 : Osteoporosis increased mottled
density at the anterosuperior
portion of the femoral head.

2 : Cyst or squestrum

3 : Hip AP : very suttle flattening
Hip Lat : crescent sign

4 : Segmental collapse clearing
flattening

5 ! 4+degernative change

Table 5. Duration of follow-up(month)

Bipolar Total hip
Minimum 12 12
Maximum 22 42
Avr. 15.7 30.5

Table 6. Operation time

No. of cases

Time

Bipolar Total hip
Less than 1 hr 10 —
1 hr—15 hrs 8 6
1.5 hrs—2 hrs - 15
2 hrs—25 hrs - 1

Table 7. Operation time

Time Bipolar Total hip

Avr. 1.2 hrs 1.9 hrs

Table 4. Distribution of radiological stage
(Meyers modification of the classification
of mmacus et al)

Table 8. Complication

Bipolar Total hip

No. of cases

Bipolar Total hip
Stage 1 0 0
2 1 1
3 2 4
4 15 10
5 0 7
Avr. 3.7 44

CBEFof| A3 1.24]7}, CTHRA oA & 1.94]7}
oldck(Table 7).
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Dislocation 0 0
Sciatic N. palsy 0 0
Femoral fracture® 1 0
Heterotopic 1 2
ossification
Femoral loosening 0 0
Pneumonia 1 1
Infection 0 0
Total 37%) 3(14%)

Table 9. Functional evaluation

Harris Bipolar Total hip
score  Preop Postop Preop Postop
Avr. 63.8 94.3 61.3 91.9

(Table 9 Fig. 1)

d, 39 5L, 3732, CBEZo4]
= 33‘& 11.6 Oﬂf"] 4.7°2, CTHRA F-ol| Al & 10.0°
oA 36°2, 77 6.9°9} 64°¢) AL w T
(Table 10, Fig. 2), 90°F=3}ol| 4 9] o]A e, CBE
Foll A 24.7%0 A 39.4°2, CTHRA o] A= 384°
oA 47.0°%, 7z} 14.7°9} 8.6°9] AL M r)h
(Table 11, Fig. 3). W3 A&, CBEZo4] —1.1°
ol 4] 16.9°2, CTHRA Zol| A 84°o4] 19.1°=2, 7+
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Bipolar

Pre-Op ' ) Pre-Op
Total HipD §
8 13 8 10
g 3| De..
S 2’ Z 2
2 A Range of Motion 1-2021-30

Sum of Harris score 20~39 40~59[£1(l)£79 80\10'0] 172
1 ‘

% } Post-Op Bipolar %2
f

Total Hip [T}
17 Fig. 3. Abduction at 90 degree.
Post-Op —251

Fig. 1. Functional evaluationHarris method).
Pre-Op

i
No. of Cases

5 4 Range of Motion 31-40

No. of cases

Range of Motion

777777 G 7747
11 1 1

21 Bipolar 4 Post-op Bipolar

Post-Op Total Hip[]
Total Hip [ ]

Fig. 4. Internal rotation.
Fig. 2. Flexion contracture.

Table 12. Internal rotation

Table 10. Flexion contracture

Range of Bipolar Total hip
Range of Bipolar Total hip motion Preop Postop Preop Postop
motion Preop Postop Preop Postop Avr. 11 169 84 191
Var. 11.6 47 10.0 3.6
Table 13. External rotation
Table 11. Abduction at 90 degrees Range of Bipolar Total hip
Range of Bipolar Total hip motion Preop Postop Preop Postop
motion Preop Postop Preop Postop Avr. 333 491 368 627
Var. 24.7 394 384 47.0
sy 3% F38, CBE Foll4 117.2 ¢ 4
7} 18.0°9} 10.7°9] kA4S B ¢} (Table 12, Fig. 107.7°2(H ) &4 125°), CTHRA Foll 4]
4). 2] 3] --&, CBEFol| 4] 33.3%]4] 49.1°2, CTH E 122.7° 4 1125°2 () £4F32 1309,
RAZE 36.8°%]4 627°%, 77 15872} 25.9°¢] 747} —95°9 —10.2°9] 74 % 12 gich(Table 14,
kA2 B 9l t}(Table 13, Fig. 5). Fig. 6). 5574+ Harris hip rating score
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Pre-Op

No. of Cases

Range of Motion

Post-Op Bipolar 7
Total Hip[ ]

Fig. 5. External rotation.

8 Pre-Op
g
3
p 6 6 6 7
z 4 3 3 4/ -
. !
Range of Motion (81507781~ 001 01~ 201 2 ~T401 411601
5
57%
13 13
Post-Op Bipolar
Total Hip [J
Fig. 6. Further flexion.
Table 14. Further flexion
Range of Bipolar Total hip
motion Preop Postop Preop Postop
Avr. 117.2 107.7 1227 1125

Table 15. Pain(Harris method)

Pain Bipolar Total hip
score  Preop Postop Preop Postop
Avr. 194 36.9 195 37.2

uhejoll wel FF o] Nonedl 797} 44, Slight
3t 7397} 40, Mild 30, Moderate 20, Marked
10, Totally disable 0¢8] 65-% o 2 1}% w, CBE
F& 186, CTHRAF oAl & 1749 Z=718 vg
t}(Table 15, Fig. 7). 4¢l A& FF FH4 3
Alo]] H&led, CBE & CTHRAX #5329 <k ql
FHAZo HE 75HA(ED, 2dE $5499
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Pre-Op : Post-Op
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Marked

Totally

Pain

No. of Cases

Total Hip [ |

No. of Cases
Bipolar

Fig. 7. Pain(Harris method).

Fig. 8. Preoperative radiograph case 1 sh-
ows avascular necrosis of the bilateral femo-
ral heads with stage 4 of the Meyers classi-
fication.

Fig. 9. Postop 15 months of the Rt. hip and
postop 12 months of the Lt. hip of case 1,
treated by bipolar endoprostheses.
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Fig. 10. Preoperative radiograph of case 2
shows AVN of both hips with the Rt. stage
3 and the Lt. hip stage 4.
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Fig. 11. Postop. 17 months of the Lt. hip
and postop 14 months of the Rt. hip, treated
by cementless T.H.R.A.
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