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Abstract 

 
One hundred one consecutive harris design-2 total hip 
replacements were performed,between april 2005 and 
march 2016 by two surgeons(JAB and NAM).The mean 

age of fifty one men and fifty women at the time of 
operation was sixty-three years and six months(range fifty 
nine to ninety two years).Right side was involved in sixty 
one hips and left side was affected in forty cases.The 
acetabular component was all polyethylene with an 
eccentric articulation that maximized the thickness of 
polyethylene in the superior and posterior quadrants.The 
femoral component was available in three 

sizes(small,medium and large) but did not have 
proportional dimensions since the length of the stem 
remained constant for all stem sizes.The femoral 
component had a collar in twenty eight cases,a matte 
finish,and a rounded rectangular cross section;in other 
cases the stem was collarless. In our series,in which the  
duration of follow-up was 5-11 yrs(mean 10 years),the 
clinical and radiographic results of Harris Design-2 total 
hip replacements performed with so-called first-

generation cementing techniques are comparable to those 
reported for implants inserted with first-generation 
technique.   
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1. Introduction 

 

 

Total hip replacement with the use of 

cement revolutionized the treatment of 

osteoarthritis conditions of the   hip 

Bourne. R.B. 1990, Charnley J., 1979, 

Harris. W.H etal, 1982, Harris. W.H 1986, 

Kavanagh. B.F et al1989). Since charnley’s 

breakthrough in the 1960, more than six 

million low-friction total hip replacements 

have been performed. From the beginning, 

charnley was concerned about the 

durability of the implants in terms of wear 

and aspetic loosening (Charnley J. 1979). 

Reported rates of revision have varied with 

the types of implant: they have been as low 

as 3 to 9 percent for charnley implants and 

as high as 25% for other implants after ten 

or or even twenty years of follow-up 

(Bourne R.B., 1990, Johnston R.C and 

Crown in shield R.D., 1983, Older. J, 1986. 

Salvati. E.A. et al 1981, Stauffer. R.N 

1982, Sutherland. C.J et al1982).Concern 

was expressed regarding the high 

prevalence of radiographic loosening after 

use of so-called first-generation implants 

and finger-packing cementing techniques, 

these rates have ranged between 9 and 30% 

for femoral loosening and between 8 and 

41% for acetabular loosening (Bourne,R.B 

1990,Gruen,T.A et al 1979, Salvati, E.A et 
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al 1981,Staufer,R.N 1982,Sutherland,C.J 

1982).To address this problem, techniques 

for fixation without cement, hybrid 

replacement(insertion of acetabular 

component without cement and insertion of 

femoral component with cement),and 

improved techniques for cementing of total 

hip replacements have emerged (Barrack, 

R.L etal 1984, Davies, J.P et al 1989, 

Mulroy ,R.D, Jr and Harris, W.H 1990, 

Mulroy, W.F et al 1995, Roberts, D.W et al 

1986, Russotti, G.M etal 1988, 

Schmalzried, T.P, and harris, W.H 1993). 

 

We report here the results of insertion of 

cobalt-chromium femoral component and 

an all-polyethylene eccentric ace tabular 

socket (Bourne, R.B etal 1984, Harris, W.H 

etal 1982, Mulroy, R.D, Jr 1990, Mulroy, 

W.F etal 1995). The mean duration of 

follow-up was eleven years (range, nine to 

fourteen years).The main aim of this 

research was that such a study was not done 

before in our state. 

 

2. Materials and Methods 

 

One hundred one consecutive harries 

design-2 total hip replacements were 

performed, between April 2005 and march 

2016 by two surgeons (JAB and NAM).The 

mean age of fifty one men and fifty women 

at the time of operation was sixty-three 

years and six months (range fifty nine to 

ninety two years).Right side was involved 

in sixty one hips and left side was affected 

in forty cases. The ace tabular component 

was all polyethylene with an eccentric 

articulation that maximized the thickness of 

polyethylene in the superior and posterior 

quadrants. The femoral component was 

available in three sizes (small, medium and 

large) but did not have proportional 

dimensions since the length of the stem 

remained constant for all stem sizes. The 

femoral component had a collar in twenty 

eight cases, a matte finish, and a rounded 

rectangular cross section; in other cases the 

stem was collarless. 

 

All of the total hip arthroplasties were done 

through a poster lateral approach (Mulroy, 

W.F etal 1995). {fig 1} 

 

The Harris Design-2 implants were fixed 

with so-called first-generation cementing 

techniques. The acetabulum was 

medialized to the floor of the foveal notch 

and reamed until bleeding subchondral 

bone was encountered. Every effort was 

made to preserve acetabular subchondral 

bone. Ten to fifteen five-millimeter-deep 

cement fixation holes were made in the 

periphery of the acetabular socket.The 

osseous bed was meticulously cleaned with 

a saline solution and then was dried. 

Simplex-p bone cement in the doughy stage 

was placed in the acetabulum and was 

pressurized with fingers/circular holder.An 

attempt was made to insert the acetabular 

component at 40-45 degrees from the 

horizontal with approximately 10-15 

degrees of ante version. 

 

The femoral component was selected after 

the proximal end of the femoral canal had 

been opened with a box osteotome and an 

awl and then rasped to a size that 

corresponded with the size that had been 

determined with preoperative templating or 

until resistance was encountered. The 

femoral canal was thoroughly washed with 

saline solution and a bone plug was put in 

the femoral canal as well as a feeding tube 

along with ribbon gauze and every attempt 

was made to keep the canal dry. Cement 

was inserted by finger technique in 

majority of the patients or through two or 

three 10 ml syringes. The proximal cement 

was pressurized by the surgeon with a 

clean-gloved thumb by occluding the 

femoral neck and pressing distally two or 

three times. The femoral component was 

inserted carefully; contamination of the 

cement with blood as well as any rotatory 

movements were avoided. Every attempt 

was made to keep the femoral component 

in a neutral or valgus orientation. The 

femoral component was anteverted in 
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agreement with orientation of the retained 

femoral neck. 

 

The patients were prospectively evaluated 

pre-operatively; at six weeks, three months, 

six months, and one year; and yearly 

thereafter with use of a modified Harris hip 

score that incorporated radiographic 

parameters(8). Any abnormal intraoperative 

findings were recorded on an intraoperative 

data form. 

 

The quality of the cementing technique was 

evaluated radio graphically, with use of the 

zones of Gruen et al (Gruen, T.A 1979) on 

the femoral side and those of DeLee and 

charnley (Charnley, J 1989) on the 

acetabular side. Radiograhic assessment 

included categorization of the original 

cementing technique for both the acetabular 

and femoral component (Barrack, R.L et al 

1992).Type A indicated a so called 

whiteout between the component and the 

surrounding bone, type B indicated very 

good cementing overall but some osseous 

trabeculae that were incompletely filled 

with cement, type C indicated an 

incomplete cement mantle either from 

abutment of the implant or from voids, and 

type D indicated an incomplete cement 

mantle (Harris, W.H etal 1986).The clinical 

results were examined according to these 

criteria and were also categorized 

according to the age of the patient at the 

time of the replacement. 

 

3. Results 

 

Seven patients died before the most recent 

follow-up examination, which was 

performed nine to eleven years (mean 

eleven years) post-operatively. All of the 

implants had been in place at the time of 

death,and the function had been clinically 

and radio graphically satisfactory. One 

patient of protrusio acceptably had a fall 

and acetabular cup became loose which 

was revised. One patient who was eighty 

years old and had residual hemiplegia after 

a stroke was excluded from the latest 

follow up evaluation because mobility was 

limited to bed to wash room; however, the 

result was radio graphically satisfactory. 

Five patients were lost to follow-up. 

 

Early complications (those occurring less 

than four weeks postoperatively) included 

dislocation (five patients), pulmonary 

embolism (two), and death (two).One 

patient had peroperative perforation of the 

femoral cortex. Late complications 

included dislocation (three patients), 

loosening of the cup (one patient).No case 

of heterotopic bone formation and per 

prosthetic fracture was seen. 

 

Seventy one hips were available for the 

latest follow-up examination. The results 

according to the Harris hip score (8) were 

categorized as excellent (90-100 

points),good(80-89 points),fair(70-79 

points),and poor(less than 70 points).The 

result was excellent for forty two patients, 

good for seventeen, fair for ten, and poor 

for two. The mean score for all seventy one 

hips was 87+-8points. 

 

One patient of bilateral protrusion acetabuli 

had a fall in the fifth year of postoperative 

period and Xray of the hip revealed shifting 

of acetabular cup. 

 

Cup was successfully revised with a metal 

backed acetabular component inserted with 

cement. 

 

There was a radiolucent line in zone 1 

around seven femoral components(9.8%),in 

zone II around five(7.04%),in zone III 

around six(8.4%),in zone IV around 

two(2.8%),in zone v around five(7%),in 

zone VI around ten(14%),and in zone VII 

nine cases. Radiolucent lines were observed 

in zone I around twenty five(35.2%),in 

zone II around fifteen(21.1%), and in zone 

III around thirty(42%). 

 

The cementing technique for 101 hips for 

which immediate postoperative radiographs 

were available was examined with respect 
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to the most recent Harris hip score (Harris, 

W.H 1969).The mean score was 88+-11 

points for twenty six femoral components 

for which the cementing technique had 

been type A, 87+-9 points for sixty one for 

which it had been type B, and 84+-points 

for the fourteen for which it had been type 

C. The mean score was 86+-10 points for 

twenty four actabular components for 

which cementing technique had been type 

A,86+-11 for fifty nine for which it had 

been type B, and 88+-6points for the 

eighteen for which it had been type C. 

 

The components were evaluated roentgen 

graphically at the latest examination and 

categorized as possibly, probably, or 

definetly loose according to the criteria of 

Harris et al (Harris, W.H etal 1986, Jasty, 

M etal 1990, Kwong, L.M et al 1992, 

Schmalzried, T.p et al 1992).A radiolucent 

line at least two millimetres wide 

surrounding 50 to 99 percent of the implant 

was considered evidence of possible 

loosening. A component was considered 

definetly loose if it had migrated. Two 

components were possibly loose, and one 

was probably loose. None of the 

component was definetly loose or revised. 

The degree of the loosening of the femoral 

component was examined with respect to 

the initial cementing technique. One 

acetabular component had migrated 

inferiorly and was revised. 

 

Discussion 

 

In our series, in which the duration of 

follow-up was 5-11 yrs(mean 10 years),the 

clinical and radiographic results of Harris 

Design-2 total hip replacements performed 

with so-called first-generation cementing 

techniques are comparable to those 

reported for implants inserted with first-

generation. 

 

Technique. (Bourne,R.B1990,Gruen,T.A et 

al 1979,Johnston, R.C et al 1983,Older,J 

1986,Salvati,E.A etal 1981,Staufer,R.N 

1982,Sutherland,C.J et al 1982) 

Although the rate of revision was low, we 

are concerned by the rates of probable 

loosening (4.2 percent (three of 71) for 

acetabular components and one percent 

(one of 71) for the femoral components) 

that were noted in our series as well as in 

other studies (Johnston, R.C et al 1983, 

Older, J 1986, Salvati, E.A etal 1981, 

Staufer, R.N 1982, Sutherland, C.J 1982). 

One metal-backed acetabular components 

inserted with cement were used in present 

set of patients (Ritter, M.A etal 1992). 

 

The results of the present study are similar 

to those of Mulroy et al (Mulroy, W.F etal 

1995) in terms of radiographic loosening of 

femoral component, but they are 

remarkably different with regard to the 

rates for the acetabular component. The 

rate of acetabular revision in our series was 

one percent (one of 71) compared with 10 

percent (eight of eighty –one) in the study 

of Mulroy et al., and the rate of 

radiographic loosening of acetabular 

component in the present study was four 

percent (three of 71) compared with 42 

percent (twenty-eight of sixty-seven) in the 

study by Mulroy et al. Our results are more 

similar to those reported by others and 

perhaps related to factors such as the 

inclusion of patients who had osteoarthrosis 

and majority of patients who had sustained 

fracture neck of femur (Kavanagh, B.F et 

al1989, McCoy et al 1988, Schulte, K.R et 

al 1993, Welch, R.B et al 1988, 

wroblewski, B.M 1986). In addition, 

depending upon the size of the acetabulum, 

the acetabular technique in this study 

involved ten to fifteen five-millimeter 

peripheral cement-fixation holes, wheras 

Mulroy et al, used three 12.5-millimeter 

fixation holes in the pubis, ilium,and 

ischium. The implication is that fixation 

involving multiple peripheral acetabular 

holes is more strong than that involves 

three 12.5-millimeter holes. 

 

It is interesting to compare the results of 

our study and those of other ten or even 

twenty-year follow-up studies of total hip 
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arthroplasty with cement with the findings 

reported by charnley (Bourne, R.B 1990, 

Johnston, R.C et al 1983, Older, J 1986, 

Salvati, E.A etal 1981, Stauffer, R.N 1982, 

Sutherland etal 1982 and with those of 

other studies in which the results of 

replacement with the charnley implant were 

studied after the same follow-up intervals. 

We recognise the limitations of using 

historic controls instead of a randomized 

clinical trial. Both the harris design-2 and 

the flat –backed charnley femoral 

component have a rounded rectangular 

cross section and come in a single 

length.The rate of revision in the present 

study was slightly lower(one percent)than 

those(3 to 9 percent)in studies involving 

first-generation cementing techniques and 

the charnley polished flat-backed prosthesis 

(Johnston, R.C etal 1983, Older,J 

1986,Salvati,E.A etal 1981,Stauffer,R.N 

1982,Sutherland,C.J etal 1982). 

 

Conclusion 

 

In our study the results were similar to 

other studies where first generation 

cementing technique was used. 

 

The strength of this study is that a longer 

follow-up was done in majority of cased 

but limitation was that it was not a 

multicentric or case control study.  

 

Research Highlights 

 

1. Ten to twelve holes were used in 

acetabulum preserving subchondral bone. 

 

2. First generation cementing technique 

was used. 

 

3. Posterolateral approach was done in all 

cases. 

 

Limitations 

 

1. It was not a case control or multicentric 

study. 

2. In twenty five cases collared stem was 

used. 

 

3. First generation cementing technique 

was used. 

 

All these would have definetly altered the 

results. 

 

Recommendations 

 

Cementing technique could be improved by 

shifting to third generation technique. 

 

Multicentric case control study could be 

done which will reduce bias. 

 

Registry data would depict problems and 

same could be addressed accordingly. 
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