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The Expression of the Adhesion Molecules on Interfacial Membrane from

the Aseptically Loosened Failed Femoral Stems in Revisional Hip Arthroplasty

Soo-Ho Lee, M.D., Ji-Hyo Hwang, M.D.*, Dong-Wook Kim, M.D.,
Byung-Kwan Kim, M.D., and Ho-Wook Jeong, M.D.
Department of Orthopedic Surgery, Asan Medical Center, Ulsan University College of Medicine, Seoul,

Department of Orthopedic Surgery, Hallym University College of Medicine, Kangnam Sacred Heart Hospital*, Seoul, Korea

Purpose: To clarify the relationship between aseptic loosening of hip arthroplasty and adhesion
molecules on interfacial membrane from revisional hip arthroplasty.

Materials and Methods: We studied 26 revisional total hip arthroplasties between May 2004 and
July 2006, and 15 synovial tissues from hip fractures were selected as the control group. We
analyzed the degree of femoral osteolysis by Paprosky’s classification. We examined the expression
of soluble endothelial leukocyte adhesion molecule-1 (E-selectin), vascular adhesion molecule-1
(VCAM-1) and intercellular adhesion molecule-1 (ICAM-1) by immunohistochemical staining tech-
nique. We compared and analyzed radiologic evaluation and expression of adhesion molecules.
Results: Expression of E-selectin was observed in 100%, VCAM-1 in 42.3% and ICAM-1 in 34.6%.
Expression of adhesion molecules were increased compared to the control group (p<0.05). The
higher the expression of E-selectin, the higher the degree of osteolysis (p=0.023).

Conclusion: These results showed that adhesion molecules are involved in aseptic loosening of
hip arthroplasties, and we proposed that E-selectin may strongly engage in the cascade of aseptic
loosening in hip arthroplasty.

Key Words: Interfacial membrane, Adhesion molecule, Aseptic loosening, Revisional hip
arthroplasty
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Table 1. Detailed Clinical Data of the Revision Patients
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' . Paprosky's Type of
Case No. Age (years)/sex Duration (months) HHS classification surgery
Uncemented cases
1 39/M 144 58 | THAT
2 67/F 84 60 % THA
3 37/F 168 58 \% THA
4 69/F 84 70 Il THA
5 68/M 156 67 | BPHAT
6 50/M 47 58 1B THA
7 46/F 48 62 Il THA
8 60/F 96 60 Il THA
9 61/M 144 72 | THA
10 62/M 96 50 [I1A THA
11 66/F 11 55 I THA
12 50/F 132 60 [NA THA
13 62/M 156 48 [l THA
14 50/M 144 58 Il BPHA
15 64/M 156 60 | BPHA
16 50/F 144 48 [l THA
17 72/F 168 60 [l THA
18 39/F 60 58 1B THA
19 63/M 180 56 \Y THA
Average: 56.2 116.7 5838
Cemented cases
1 69/M 47 65 IV THA
2 61/M 75 65 1113} THA
3 70M 120 56 \Y THA
4 49/M 108 52 [NA THA
5 77/F 96 68 I BPHA
6 63/F 96 65 vV THA
7 67/M 156 70 1A THA
Average: 65.1 997 63

*HHS, Harris hip score; TTHA, Total hip arthroplasty; fBPHA, Bipolar hemiarthroplasty.
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Fig. 1. A microscopic image demonstrating vessels stained with antibody to E-selectin (arrow), (A) Negative for staining. (B) 1st grade
of intensity and 1st grade of proportion, (C) 1st grade of intensity and 2nd grade of proportion (x100),
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Table 2. Histologic Findings of Revision Patients (H&E Stain)
Polyethylene PMMA

Case No. Metal particles particles particles Fibrosis Histiocytes Necrosis Vessels
Uncemented cases
1 0 1 0 1 2 0 1
2 2 1 0 1 2 2 1
3 0 1 0 2 1 0 1
4 1 2 0 1 1 0 0
5 0 1 0 1 2 0 1
6 0 2 0 1 2 2 2
7 0 2 0 2 1 1 1
8 0 1 0 2 2 2 1
9 2 1 0 2 2 2 2
10 2 0 0 1 1 1 0
11 1 0 0 1 2 0 1
12 0 1 0 1 1 2 1
13 2 1 0 1 1 2 1
14 0 1 0 2 2 0 2
15 0 1 0 2 1 2 1
16 0 1 0 1 2 2 2
17 2 2 0 2 1 0 1
18 0 2 0 1 2 2 1
19 2 2 0 0 2 2 0
Cemented cases

1 0 2 2 2 1 0 2
2 0 1 1 1 2 2 2
3 0 0 1 1 1 0 1
4 1 1 2 1 1 0 1
5 0 1 1 1 2 1 1
6 0 2 1 2 1 2 2
7 0 1 1 2 1 0 1

0, absent; 1, mild; 2, extensive,

Paprosky ©R75 o]&3lo] & 249 ALE B4Y Table 3. Comparison between Cemented Cases and Uncement-
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2 ) BAag, SR BAL A7 g pvalue

2o Wl JA A /\}o]o ETImASS t—test, o Eame) /\] Metal particles 0214

) , Polyethylene particles 1
HE i} H] AJHIE  Afo]9] H]u= Fisher's exact Fibrosis 1
TR A oA Histiocytes 0.668

test, Harris 212k gpop ] aaze] W= Necrosis 0,476

3] EAH(regression method), Paprosky Al Vessels 0.547
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Table 4. Comparison between Patients and Control Group in Stainability of Adhesion Molecules

E-selectin ICAM-1 VCAM-1
Score
Patients group Control group Patients group ~ Control group Patients group Control group
0 0 10 17 14 15 12
1 0 0 0 0 0 0
2 7 4 5 1 0 2
3 12 1 2 0 3 1
4 7 0 2 0 8 0
p-value <0.001 0.041 0.043

Table 5. Paprosky's Classification of the Patient Group

Paprosky's classification No. of cases

| Mild 4

Il (Group A) 9 13

A 4

s Severe 3 13

\% (Group B) 6

1Y Mol Hre E-selectino] BE AtwollA o
ZEglen 23 olst 7o, 37 129, 4% 7Tl

ICAM—12] - 0%0] 199, 270] 59|, 3% 0] 24], 4
o] 200]9 o1 VCAM-12 0% o] 15¢], 28 0] 3¢,
3%0] gojloltt thZ2o|AE E—selectin®] 03 10

o, 24 44, 34 19)|0]2lal ICAM—19] A% 0&o] 14
o, 270] 190]glt}t, VCAM—12 07o] 129, 2%¢] 2
o, 37 0] 14|0]3lt}, E—selectin (p<0,001), ICAM—

1 (p=0,041), VCAM—1 (p=0,043) B tjzo] B|3|
HY AN Hwrt w0kt ES 2 AoAe E-
selectino] A+tat 269 & 269 HFolA HAE o]
100% @M =gl on ICAM—12 269 % 99 & 34.6%,
VCAM—-1& 269 % 1192 42 3%7} FMEo] E-
selectin, VCAM—1, ICAM—19] &A=2 FME it
(Table 4).

Aol A Harris 138 4= 804 o2 gl
o, 70-80%¢] 39, 704 o]sl7} 2202 Attoll A H
o JMO| Hr=e} Harris T8 H Alo]oll= EA 8
gol §ielck(p>0.05).

HAHN 9] Frot WA 84 Fw 7he] 2
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(group A), 1IA, 1IIB, IVE £Z%(group B9 &+ DPZ]I
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Table 6. Correlation between Modified Paprosky Classification
and Stainability of Adhesion Molecule

Modified Stain Stain Stain
No. of
cases Paprosky score Qf score of score of
classificcation E-selectn ~ ICAM-1  VCAM-1
Uncemented cases
1 Severe 4 0 0
2 Mild 2 2 3
3 Severe 4 0 0
4 Mild 2 3 4
5 Mild 2 0 0
6 Mild 2 0 0
7 Mild 3 2 4
8 Mild 4 0 4
9 Severe 4 0 0
10 Mild 3 4 0
1 Severe 3 0 0
12 Severe 4 0 4
13 Mild 3 0 4
14 Mild 2 0 4
15 Mild 3 0 0
16 Severe 4 2 4
17 Mild 3 0 0
18 Severe 2 2 0
19 Severe 3 0 0
Cemented cases
1 Severe 3 4 3
2 Severe 3 0 0
3 Severe 4 2 3
4 Severe 3 0 0
5 Mild 2 0 0
6 Severe 3 3 4
7 Mild 3 0 0

UHro](Table 5) 43t #AE Ao 21} ICAM-19] W
HAEHp=0,967), VCAM-1¢] &= Group 7] 2}

o|7} I 2 (p=0.634), E—selectin®] W& =7} Group
ART} Group BoJA &2 ZAo® Uehgthp=0.023;
Table 6).
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