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HIP ARTMROPLASTY WITH ACRYLIC PROSTHESIS’ 

Dissatisfied with our arthroplasty operations on the hip (Murphy- 
Putti) and removal of the femoral head (Girdlestone), we went on in 
1948 to consider other treatments. Our choice lay between Smith- 
Petersen’s cup-plasty and alloplasty with a fixed prosthesis. As the 
published results and other information available to us on the Smith- 
Petersen results were not uniform, we elected to try alloplasty using 
acrylic prosthesis ( Hudach 1946, Judet brothers 1947-1949). Professor 
Krogh-Poulsen, Dr, Jansen and Dr. Henrichsen undertook the experi- 
mental investigation into tissue to acryl and into thc possibility of 
fixing acrylic prosthesis with cement. 

For the first 6 patients individual acrylic prostheses were made 
from moulds. They were fixed with acrylic cement to the modelled 
neck of the fcniur. We :ibandoncd this ol)cr;ition as the standard 
nietliod, however, because it is unnecessarily trouhlcsome and rc- 
quires two hip operations at  ;in interval of eight to ten days. Instead, 
we adopted the method described by the dudet hothers,  with certain 
Ldinical modifications. 

We submit our preliminary results :iid observations at this early 
stage because our results correspond well with those of Judet and 
therefore constitute a nuinerical supplement to the small acryliplasty 
material YO far published. The results obtained by Judet and Merle- 
d’AubignC and at this hospital have been so good that it would be of 
value if others ’would try the method. 

T K c H - N  I Q u E 

45 hips were operated on by the Judet method. For 15 we used a Hucter’s in- 
cision, and for 30 a Gibson’s incision which we find provides a better and gentler 

1 Paper read before the fifth congress of S.I.C.O.T., Stoekholm, May 1951. 
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approach to the joint. The capsule was completely exciscd in 30 cases and left i n  
position in  15 cases even in the presence of severe changes. In most cases the hip 
was mobilised three or four days after the operation. A l l  cases were given energetic 
after-treatment with exercises. The prone position has heen found particularly 
effective in counteracting joint contracturc. As a gencral rule the patient is allowcd 
to hear weight on the hip from the sixth wcek, and the average period of hospitali- 
zation has been eight weeks. The cases are re-examined every three months. 

The acrylic prostheses were originally made by Drapier, Paris, but most of them 
have been made in our own workshops. Wc havc also designed speciaI models for  
cases where the neck of the femur is very short, 

Fig. 1. 
Samples of prostheses. 

C L A S S I F I C A T I O N  

A t  the International Congress in Amsterdam, 1948, Merle d‘Auhigiid 
suggested the introduction of a numerical system for evaluating the 
function of hips before and after arthroplasty. It is of course impor- 
tant to be able to make a rational comparison of the function of the 
hip before and after a plastic operation, and the principle of  Merle 
d’AubignC suggested the introduction of a numerical system for evalu- 
ating the function of hips before and after arthroplasty. It is of  coiirse 
important to he able to make a rational coinparison of the function 
of the hip before and after a plastic operntion, and the principle of 
Merle d’AubignC’s idea was to select the three elements characterizing 
the function of a hip: pain, mobility and gait, and grade them accord- 
ing to quality. The different grades of qualities vere designated aiid 
each was given a score from 0-the worst-to 6, the best. Pain, mobility 
and gait were so graded that the results of various methods could be 
compared fairly well. 



Pig.  2 u, b. 
a)  Gibson incision. 
h)  The acrylic head fixcd with acrylic ccmeiil to the shapctl fe1noral head. 

Figs.  3 a, b, c. 
Judet’s prosthesis is fixed on the femoral neck. 

a)  The neck stump is shaped and hollowcd out for the prosthesis. 
1)) Thc acrylic prosthesis in position beforc knocking into place. 
c) The prosthesis is firmly fixed. 
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NUMERICAL CLASSIFICATION 
In assessing the result obtained after operation, changes in pain and gait, not 

Points for pain and gait, whether gain or loss, arc multiplied by 2, while points 

The sum of the points indicates the result. 

mobility, are considered the dominating factors. 

for mobility are not altered. 

Example I :  Pain Gait Mobility 
pre-operative .................. 3 4 1 
post-operative ................. 6 5 4 

Gain .............................. 3 x 2  + l X 2  + 3  = 11 (result) 

l’uiii Gait Mobility Exumple 11: 

pre-operative .................. 3 4 3 
post-operative ................. 6 2 3 

2 x 2  - 2 x 2  0 = 0 (result) 
Results:  

Excellent ......... 2 + 12 (max. 36) 

Moderate ......... Jr 8 + 2 
Bad ................. I 0 

Good ............... + 12- + 8 

It is impossible to conipare together the results of cases in which 
the pre-operative picture is unknown, and the results in old and young 
patients are given solely on the basis of the final results. For the 
patient, the all-important consideration is how much his condition is 
iinproved. The Merle d’AuhignC method therefore represents a distinct 

TABLE I 
Niirnerical evaluation of hip condition. 

I’oiirts I’nin 

very scvcrc, continuous 

very severe, prrvrnting 
sleep 

severe when walking 
all work inhibited 

severe but tolerable, 
work inhibited 

only after walking, 
subsides after rest 

nsignificant or fluctuat. 
ng, does not inhibit worl 

complete painlessness 

Gait 

impossible 

only with crutches 

only with 2 sticks 

1 hr. with stick, 
very difficult 
without stick 

1 stick for some 
time. Limited 
without stick 

slight limp 
without stick 

normal 

Mobility 

ankylosis in wrong 
position 

clinical ankylosis with 
slight or no wrong 

position 
flexion 180-140 (abduct. 

0 or slightly wrong 
position) 

flexion 180-120 

flexion 180-100 
(can lace shoes) 

flexion 180-90 
abduction 25 
flexion > 90 

abduction > 25 



130 SVEN K I B R  

advance, although of course, the awarding of points for the various 
degrees of pain, gait and mobility is not perfect, and the calculation, 
which is rough, is open to criticism. All the same, if these values are 
taken with all due reserve and understanding, they give us a better 
assessment than a division into “excellent”, “moderate” and ‘‘bad?, 
based on the ordinary assessment. With the Merle-dAubignC method 
the results of a particular case can be expressed in a single figure. 

The criteria for the clas.$fication of the three characteristics are 
given in Table I, and the number of points awarded each condition is 
shown in the left margin. 

Since pain and gait are more important for the function of the 
joint than mobility, their points are doubled. The improvement in 
mobility therefore merely appears as a single element in the points 
total. Example I. shows such a calculation. The total points are then 
grouped as: “excellent” (12 or more), “good” (12-8 points), “mo- 
derate” (8-2 points), “bad” (0) .  The maximum ‘good’ result is 36 
points. The conditions of course have deteriorated (Example 11).  

R E S U L T S  

During the period 2nd April 1949 to 28th November 1950, we per- 
formed arthroplasty on 51 hips (50 patients, 1 operated bilaterally). 
(Up to date, 16th March 1951, we have performed altogether 79 arthro- 
plasties) . 

Age: 10 patients were aged between 30 and 40 years, 30 between 
40 and 60 years, 9 between 60 and 70 years, and one 1 7  years. 

The obseruation period was from 3 to 5 months in 15 cases, 6 to 11 
inonths in 20 cases, and 12 to 21 months in 16 cases. 

The most common indication for the operation was bilateral osteo- 
nrthrosis with severe disabling pain in one hip. In 21 cases there was 
osteoarthrosis, in 18 there was arthrosis secondary to congenital 
changes in the hip, congenital luxation and congenital subluxation. 
In 4 cases arthrosis was a sequel to epiphysiolysis, infantile coxitis (1) 
and coxa plana (1). In a separate group we have placed 3 cases of 
necrosis of the head after fracture of the neck of the femur and 2 
cases of pseudarthrosis colli femoris. 

The diagnoses are shown in Table 11. The various results after 
arthroplasty in 50 cases are indicated in points. The results were ex- 
cellent in 40 and bad in 3. I shall revert to these three, but it will be 
expedient to mention here that the bad results were caused by faulty 
technique; in two the moulded prosthesis was unsatisfactory and in 
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Acrylic 
Hueter Judet (iibson .Iudet -7- cap. 

TABLE I1 
Diagnosis. 

Osteoarthrosis ......................................... 21 17 2 1 1 a 
Arthrosis (cong. luxat.-subluxat.) ............ 18 14 2 1 11) 
Arthrosis (coxa plana) ............... ... 1 1 
Arthrosis (epiphysiolysis) ......................... 1 2 
Arthrosis (coxit. infantil.) ........................ I 1 

1 l c  

1)s. colli femoris ....................................... 2 2 
Necrosis capit. femoris (fract. colli. fem.) ... 3 3 

50 40 4 3 B 

a. Moulded prosthesis failed, prosthesis removed. 
1). 9, 9, ,, 
r. Judet prosthesis failed, stem I~roken. 

a .  Moiil(lri1 prcisthesis failed, prosthesis removed. 
1). ,, 9 ,  >7 

c. .Jiltlet prosthrsis failed, stein 1)roken. 

one the stem of Judet’s prosthesis h o k e  while being introduccd ; this 
was not discovered until several months after the operation. 

Table 111 shows the results following the various types of arthro- 
plasty. The moulded prosthesis gave the poorest results: two plastic 
1)rostheses were had, three were excellent and one was moderately 
good. Judet’s ncryloplasty and Hueter’s incision gave 87 per cent satis- 
factory results, only one result was bad-again owing to faulty tech- 
nique. Judet’s operation and Gibson’s incision gave 95 per cent satis- 
factory results. 

The clinical evaluation of the results inay of course need revision 
after longer observation, but we can already say that in every case so 
far the longer we have observed the patient, the better has been the 
result. 
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Arthrosis (42 cases) 
3 cases excluded, faulty technique 

Ps. colli femoris (necrosis capit. 
femg.). 5 cases . ..... ... .......... . ....... 

TABLE IV 
H i p  ar throplas ty  (acryl). 

pre 1.4 2,s - 2 - 9  
post 5 . 7  4 . 5  4 . 7  

post 6 5 - 4  5 . 2  

- ~ - 

2 . 2  - - 3 . 2  - pre 1 . 6  

I H i p  function: mean 

Joint capsule 
removed 29 29 
cases 

I i Pain I Mobil i ty  Gait 

pre 
post 

The changes in the three components (Pam, gait and mobility) 
after operation arc important, particularly as regards the significant 
factor of pain. In 42 cases of arthrosis (Table IV) the pain has heen 
greatly reduced, from 1.4 to 5.7. It is not difficult to assess the pain 
before arthroplasty, but there may be difficulty after it, because it is 
not uncommon for the patients, especially arthrosis patients, to have 
definite muscular pain and sometimes vague pain in the hip or knee 
(reflex). Pain due to muscular changes and not affecting the function 
of the joint is not included in the assessment: the other two types are. 
When the origin of the pain is in doubt it is included. In the 5 patients 
with pseudoarthrosis colli femoris and necrosis of the femoral head 
the improvement has been very satisfactory; all are free from pain. 
I shall revert to this later. 

There has been some discussion as to the effect of removal of the 
capsule on the pain and the mobility. The articular capsule was pre- 
served in 15 cases and removed in 29: no difference was found in the 
post-operative relief of pain-nor does there seem to be much difference 
in the mobility (Table V )  , though we have the impression that mobili- 
zation of the joint is more rapid when the capsule has been removed. 

From the technical aspect it was of interest to find out whether 
there were complications in those cases where it was necessary to f i l l  

TABLE V 
Arthroplas ty  ( J u d e t ) .  

I 1 Pain 1 Mobility 

Joint capsule 
retained 15 15 
cases 

pre 
post 
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out the prosthesis with cement; in six instances it was necessary to 
fill up with cement because either the prosthesis did not fit on the 
end of the bone, or there were considerable defects in the bone. There 
were no complications in any instance. Six moulded prostheses were 
fixed with cement, and of these the fixation was faulty in one case, 
due to infection. 

When we first began, using Judet’s arthroplasty and Hueter’s 
incision, more cases developed a slight thrombosis in the lower ex- 
tremity than is usually seen after hip operations, and we presumed 
that the pressure of the elevators on the vein might be injurious. 
Accordingly, we considered that one of the advantages of adopting 
Gibson’s incision would be fewer cases of  thrombosis. With our pre- 
sent material we cannot say whether this is so, because out of the 
15 cases in which we operated with Hueter’s incision, 13 were put into 
a plaster cast after the operation and 5 of them had thrombosis, 
while of 2 patients without the plaster cast one had thrombosis. Of 
29 patients operated on with Gibson’s incision without being immo- 
bilized with plaster, 1 had a thrombosis, 1 operated on with a Gibson’s 
incision and immobilized in plaster had no thrombosis. Thus wc can- 
not prove that Gibson’s incision is better in this respect, but our irn- 
pression is that we work hetter, and are less severe on yessels, veins 
and muscles, and in particular have good access to the capsule and 
the joint. We therefore think it justifiable to recommend this incision. 

There have been no deaths or dangerous complications. The patient 
is not seriously affected, old people tolerate it well. 

U N S A T  I S F A C T  0 R Y C A S E S 

No. 15: 36/49. Woman aged 56 years-diabetes, adiposity, arthrosis coxac dcx. 
Moulded prosthesis. Operation in two stages, 7/5/49 and 31/5/49. 

The diabetes was difficult to control and the electrolyte balance gave trouble. 
Thrombosis occurred and there was low grade infection in the operation scar. 

On 31/10/50 we removed the prosthesis, which was loose. The stem was covered 
with granulation tissue. Microscopy showed simple inflammation. There were a 
few trabeculae chiefly newly-formed. On 7/12/50 she was walking painlessly in a 
Thomas splint. Her general condition was good. The hip was painless but showed 
poor stability. 

No, 17: 10839/44. Midwife, 44 years old. Arthrosis coxae bilateralis, more pro- 
nounced on right side. 5/11/46 resection arthroplastica coxae dxt. (decapitatio). 2/4 
and 30/4/49 arthroplasty with moulded prosthesis in  two phases. The prosthesis 
was fixed as in Whitemann’s operation; plaster cast for four weeks. 

20/6/49 right hip reluxated during movement. 
21/6/49 shelf-plasty a.m. Lance. Patient discharged, no pain, walking nicely on 

two sticks. 

9 ACTA nnTii. X X I I ,  2 
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27/9/50. Pain in right hip on weight-bearing. Radiography showed good position. 
Complaints due to muscular insufficiency; perhaps joint pain. Readmission ad- 
vised, but  the patient cannot afford the time from her work as a midwife. 

No. 21: 6229/38. Man 37 years old. Arthrosis coxae. Epiphyseolysis seq. Adi- 
positas. 25/2/50 arthroplasty, Hueter’s incision. Judet’s prosthesis. No rompliratioiis. 
Nine weeks after operation no pain when walking with sticks. 

16/10/50, prosthesis has moved to varus position, increasing pain. 15/2/51 rc- 
operated, prosthesis loose, stem broken just distal to the metal pin. Femoral neck 
’useless for fixation of new prosthesis, so the new prosthesis was placed as a 
Whitemann’s operation and the trochantcr mobilized distally. 16/3/51, thc hip joint 
now excellent. 

No, 29: 6349/49. Woman, 55 years old. Arthrosis eoxac sin. Adipositas. Mouldeil 
prosthesis. Operation in two phases, 30/8 and 6/9/49. On 7/10/49 severe thrombosis 
in left leg. 8/12/49 after subluxation while walking, the hip was reduced. 

19/1/50, slight discharge from the old drainage site persists. The whole leg is 
swollen. 7/3/50, prosthesis suhluxated, was removed; it was firmly fixed to thc 
hone and had to be chiselled off. Acetabulum full of granulation tissue. 

2/10/50, long convalescence, only now able to move about with a splint, but n o  
pain. The ultimate result as  after decapitation caput fem. (Girdlestone). 

D I S C IJ S S I 0  N 

Is it advisable to publish our material at this early stage, when 
only 16 cases have been observed for as long as 12 to 21 months? 
I think it is, because our experience agrees with Judet’s results and 
we have not seen complications other than those described by him. 
The complications were of a technical nature: in one instance the pin 
of the prosthesis snapped when heing knocked into position; the rca- 
son was faulty drilling, the drill having slipped on the hard ridge of 
cortical bone just below the trochanter major. Like Judet, who has 
observed his patients for more than three years, we have not seen 
loosening of the prosthesis nor hone atrophy under or around the 
prosthesis nor slipping of the prosthesis. These are three important 
points, and I consider that i f  during the course of two years an allo- 
plastic material has not changed its position or affected the hone, it 
is justifiable to assume (as after osteosynthesis with vitallium or 
V. 2 A plates) that the condition is stationary. We can support this 
opinion from our experiments on rapidly growing pigs. 

We have modified Judet’s technique on one or two points. In thc 
first place, we consider it better to have the patient on his side and 
operate through a Gibson’s incision which is extremely convenient to 
work with and gives free access to the joint so that one can proceed 
quickly and gently without injuring vessels, nerves or muscles. In the 
second place, if one has to deal with a badly formed neck-short, soft 
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Fig.  4 a, b, c. 
Woman, aged 60 years. Arthrosis coxae bilateralis. Arthroplasty (Judet). 

Followed for 16 months. Kxcellent resnlt. (17  points). 

or fragile, as it is often the case in arthrosis or pseudoarthrosis colli 
feinoris, it is of advantage (as with R dentist when building up a tooth 
under a crown) to use cement': the cement is lion-irritant and fixes 
the prothesis firmly to the bone. We consider the use of cement for 

1 Chemische Fabrik, SchBnenwcrd, (S. O . ) ,  Schweitz. 
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F i g .  5 (1. 

F i g .  5 b. 
Woman aged 39 years. Arthrosis coxae bilateralis. Subluxation of the hip. 
Arthroplasty (.Judet). Followed for 16 months. Excellent result (16 points). 
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fixing the prosthesis to be a technical improvement; one which, in- 
cidentally, we can employ for all types of acrylic prosthesis. 

Our experience indicates that one should mobilize the limb early; 
except in cases where there has been a reconstructive operation of the 
Whitman type or arthroplasty of the hip with deepening of the 

Fig .  6 .  
l'he 1)oiic growth round thc acrylic s l c m .  

acet:il)uliiiii i l  is ad~isa1)le to I c a ~ c  the hip in plaster for fourteen days 
and then Iiiol)ilize it. The trouble to be overcome is often an adduction 
contracturc, and if this is not readily remedied by mobilization after 
the prosthesis is in position, the hip should be fixed in plaster in 
niaximuni abduction and medial rotation. The actual operation is not 
difficult if the technique is well practised and the instruments are 
suitable. 

The iinmcdi:rtr rcsult of arthroplasty .is characterized by the fact 
that practically : i l l  patients are relieved of pain after the operation, or 
at  least notice \ucIi definite improvement that they are satisfied. 

It is interesting to observe how many bilateral arthroses improve 
after an operation on only the worse of the two hips. One must be 
cautious about saying that the alleviation of the pain is lasting, but 
there is inuch to indicate that it will be a long time before the pain 
recurs. Judet, who has had three years of observation, has not seen it 
recur. I should like to draw a parallel with our experience of drilling 

\ 
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of the hip; of the patients who lost all pain (50 per cent of 150 pa- 
tients) about 95 per cent were still free from pain even after five years. 
In our arthroplasty we either remove or denervate the capsule and 
make both a radical drilling into the neck of the femur and a resection 
of the head. The head is in contrast to the acetabulum an important 
factor in the pain mechanism of the hip joint. By comparison of such 
drillings with arthroplasty, it seems justifiable to believe that the 
freedom from pain will be long-lasting. There may he disappointments. 
of course, but we should not wait and observe our small group of pa- 
tients for ten years before extending the use of the operation when 
theoretical' considerations lead us to this conclusion that the freedom 
from pain will be long-lasting. Further relief from pain for two or 
three years is of gfeat benefit even if the pain should return later. It 
should not be forgotten that the patients are often of coiisiderahle 
age, so that every year lived in ease is a gain. 

A s  regards gait and mobility, the improveinent is not so great 
though far better than we are accustomed to see after arthroplasty. 
In a large number of cases the gait is quite good; and in most cases 
the mobility is sufficient for the patient to sit, dress, pull on stock- 
ings and shoes and place the foot on a stool or chair. These are things 
of practical importance and ease the daily life. 

It is worth noting, however, that in thc younger patients and those 
in whom there are no severe capsular changes, or where the disease 
has not been of long duration (e.q. necrosis of the femoral head, 
pseudoarthrosis colli fernoris or subluxatio coxae with secondary 
arthrosis in young patients who have not suffered long) the results 
are splendid, and I should not be surprised if experience showed that 
the treatment of fracture of the femoral neck in cases where con- 
servative treatment is not possible should hccoinc siirgical with thc 
implantation of an acrylic prosthesis. 

If one looks for factors which argue against this form of arthro- 
plasty, one finds uncertainty concerning the organism's tolerance of 
the alloplastic material, and also uncertainty whether the prosthesis 
will remain iq position or get worn off. It must, however, be stressed 
that the technical equipment must be in order and everything must 
be performed in a workmanlike manner so that the tissues are dam- 
aged as little as possible and the operation is no more dangerous than 
large hip operations generally. I consider that the major indication 
for arthroplasty, using an acrylic prosthesis, is a painful hip affection. 
The best results may be expected when the operation is performed for 
necrosis of the femoral head and pseudoarthrosis colli femoris. 
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s I I  nf ni A H Y 

1 ) In the period April 1!)49 to November 1950, 61 arthroplasty opera- 
tions with fixed xry l ic  1)rostheses were performed on the hips of 
50 patients. 

2 )  Iiitiicvdion : 
Hil) pain ;ind I’unctional disal)lriniw 1. 
Arthrosis (46 patients). 
Fr;icl. colli fcnioris ( 2  1)aticnls). 
Necrosis rapit. fcinoris ( 3  pnticnts) . 

3 ) Opernl ion let-lin iqire : 
a )  Individual acrylic I)rosthcscs ( 6  1);itients) after nioulding ; ~’ros-  

thesis fixed with cement. Aliandoned as standard operation. 
1)) Standard acrylic prosthesis (Judet model) 44. Hueter’s iiicision 

15, replaced by Gibson’s incision 29. 
4)  Rrsults classified according to Merle-d’Aultign6 ( Anisterdaln 1948). 

l‘otd results (50 patients) : 
Excell en t 40, 
Good 4, 
Moderate 3, 
Had 3. 

1 ) 1)ans la p6riode tl’avril 1049 A novenihre 1950, il a i.tC proc6dk 51 
op6ratioiis arthroplasticlucs :wtc prothitses aeryliques fixes de la 
hanche chcz 60 ni;ilades. 

2 ) 1ntiicalion.s : doiilcu rs (Ian s I ;I 11 ;iiic I icl  c l  iiic:ipuci Id fonctionnelle. 
Arthrosc (46  in:dades). 
I‘racture ch i  col f h o r a l  (2  inalaclcs) . 
N ~ c r o s c  t k  In t6te f61norwlc ( 3  nialad(~s). 

3 )  l’echniqiie t l e  1’opc;rrilion: 
a )  1)rothksc :ierylique indivitlucllc (t i  in;il;itles) a1)rks inoulagr; 

I)) ~)rotliitse ;icrylique standard (iiiodkle Judet) : 44: incision 

4) Hesiiltnts c lassh  selon Marle-d’Aubign6 (Amsterdam 1948).  

1)rolh~sc fixbe au ciinent. 

Hueter 15, inise en place par incision Gibson 29. 

Excelleiits 40, 
cons 4, 
Passables 3, 
Manvais 3. 
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Z U S A M M E N F A S S U N G  

1) In dem Zeitrauine April 1949 bis November 1950 wurden 51 Hiift- 
gelenksplastiken mit fixierten Akrylprothesen an 50 Patienten aus- 
gefiihrt. 

2 )  Zndikation: 
Huftschmerzen und Invaliditat. 
Arthrose (45 Patienten). 
Schenkelhalsbruch (2  Patienten). 
Necrosis capitis femoris (3 Patienten). 

3 )  Technik der Operation: 
a )  Individuelle Akrylprothese nach Abguss (6 Patienten), Prothese 

fixiert mit Zement. 
b)  Normierte Akrylprothese (Judet Modell) 44 Patienten. Hueters 

Inzision 15, erstattet mit Gibsons Inzision in 29 Fallen. 
4) Ergebnisse beurteilt nach Merle-D’AubignC (Amsterdam 1948). 

Gesaintergebnisse ( 50 Patienten) : 
Ausgezeichnet 40, 
Gut 4, 
Mittelniassig 3, 
Schlecht 3. 




