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Arthritis of the hsii� seconndary to trauma severe eusough to produce dislocation

of the liii) or fracture of the acetabulum presennts ri problem inn treritment ishich may

be compounsded by rivascular necrosis of the femoral head, sciatic-nerve involve-

meunt, severe disruptions of the acetabulum, annd serious musculoskeletal innjuries inn

other pttn’ts of the body. These adverse features arc frcquenntly offset, inn part, by the

abseunce of systemic disease, the relative youth of the patients isho usurilly have this

coniditionn, annd the frsct that, as rs rule, onslv one hip is- involved.

The usual opcrrstive trerstment is either hip fusions or arthioplasty. In ordei’

to judge the efficacy of these tis-o therapeutic measures, long-term end-result studies

its large series are necessary, but no such studies have been reported. Wrsring rsnnd

Aniderson found the best results after Crais-ford Adams cup rsrthroplasties inn twelve

prutients, but the trainnsrstic arthritis rinnd avascular nnccrosis inn some of their patiennts

folloived fennoral-nieck fractures. Stesvart annd Milford, inn their series of fracture-

dislocations, had nsitne cup arthroplasties ansd elevens fusions. Of the other recorded

cases of traumrstic arthritis treated by mold arthroplasty, Stinichuield annd Carroll

had tiso, Lrsss tenn, annd Aufmanc annd Siseet nine. (These nninne cases tire inncluded inn tine

currenit report.)

In Westerbomn’s paper ons the usic of mold rsrthroplasty inn six crises of central

dislocnition, the longest follow-up is-as three years. Kelly anid Lipscomb inn a study

of eight cases of posterior dislocations of the hip ssith associated fracture of the fenis-

on-al head, found that primnsr� mold arthroplasty yielded ststisfrsctory results ins

sevens.

Rowe mid Loisehi inn their study of fracture of the acetabulum at the Massa-

chusetts Genen-al Hospital found tis-elve patiensts isith traumatic arthritis. Of these

tssclve, eight ssere treated by cup arthroplasty, tsso had spountanneous fusiouns, anid

tsvo had surgical fusion. Three of the eight treated by cup arthroplasty is-crc ivttnd

patiennts and were unot inncluded ins this report; the other five is-crc inicluded.

Lipscomb rsnsd McCaslini reported eighty-four fusionis for trrsumatic conditions

of the hip but they inucluded patienits with slipped epiphysis, avrsscular niecrosis,

unsunsited fractures of the hip, and failure of arthroplasty. Stinnchsfield and Cavallaro

did nnot innclude ansv cases of traumatic arthritis in their series of fusions and \%rstsoni-

.Joncs ansd Robinson did nsot identify the cases of traumatic arthritis inn their report.

Stone anid Mortcns anid Jensen included onslv one case of traumatic arthritis each ins

their series.

This study reports the follois--up results of thirty-tunic mold arthroplasties in a

conssccutive series of thirty-eight private patiensts w-ith traumatic arthritis of the hsip

treated at the Massachusetts General Hospital bctsveenn 1945 and 1965. Only Privtite

* Rea(l at the Annual \Ieetiing of The American Orthopaedic Association, hot Springs,

Virginia, June 29, 1967.
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patiensts is-crc included in order to reduce the variables attributed to the insdividual

surgeoiss. Only three surgeons ivere involved in these thirty-eight cases (M. N.

Smith-Petersen, Otto E. Aufranc, and Morton Smith-Petersen).

Methods and Materials

In this series, only patients ivith fractures of the acetabulum, dislocations of

the hip, or both is-crc included. Patients with femoral-iseck fractures and their

sequelae iscrc excluded since, for a variety of reasons, includinig age of the patient,

other skeletal diseases, and associated debilitating diseases, these patients present

a. differennt problem. Patients who had pre-existing disease or hip symptoms were

also excluded, as is-crc patients who had had other forms of hip reconstruction prior

to their nsold arthroplasty or who had a mold arthroplasty done elsewhere.

A recent folloss--up examination was made of thirty of the thirty-eight patients.

Five of the current examinations is-crc performed by other orthopaedic surgeons

because the patients lived at a great distance. Of the eight patients who were not

sects recenstly, three had died and five were lost to folloiv-up. The last recorded data

ons these patients obtained, respectively, at one, one anid one-half (three patients),

tsso, tsso arid one-half, four and onse-half, and five i-ears after operation were used in

this ansalvsis.

Preoperative arid postoperative data for all patients were analyzed by the

methods of Shepherd iLl6 and Larson and also by a new method for the assessment

of the results of hip surgery.

iIel/io(l of Result Evaluation

The hess- system was formulated in an effort to encompass all the important

variables into a single reliable figure which is both reproducible and reasonably

objective. The system was also designed to be equally applicable to different hip

problems and different methods of treatmenst.

The Shepherd system � is difficult to use because it does nsot integrate function

isiths motion and because it does not assign a single over-all value for the rating.

Comparison of the status of different patients or of the status of the same patient

at different times is complex. Recognition of the inability to resolve the data into

Otle ratitsg is implicit in having tss-o separate rating categories, niamely, rating a�s a

11 ip anid as an arthroplasty.

The Larsons system 10, although it does give a single over-all rating figure,

appears to favor arthroplasty over other procedures and to lack sensitivity. For
cxansple, it is possible for a patient to obtain ninety-eight of onse hundred possible

1)oillts ansd vet require the use of a cane full time. Only six points are deducted for

the use of tsso crutches full time.

I?ationale of New Method of Evaluation

Pains ansd functional capacity are the tivo basic considerations. They constitute

the inndicationss for surgery in the vast majority of patients isith hip problems, and

hensce receive the heaviest iveighting. In specific cases, correction of deformity or

restoration of motion may be of prime importance but such cases are uncommon.

Bnssed ons this reasoning a point scale with a maximum of 100 points is used ivith

the followinsg maximum possible scores:

Pain 44

Fuunction 47

Range of Motion 5
Absence of deformity 4

Total 100
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The gradations of pain, because of its subjective nature, are inevitably imper-

feet but the following gradations have proved workable and satisfactory:

Annount of Pain Description Points Allotted

None 44

Slight Occasional ache or awareness of pain of low grade, mo corn- 40

promise of activities

Mild No effect on average activities, rarely may have moderate

pails following unusual activities, may take aspirius 30

Moderate Pain tolerable but patient makes concessions to his pain,

some limitation of ordinary activities but able to work

regularly, may require pain medicine stronger thaun

aspirin occasionally 20

Marked Severe pain at times, but ambulatory; serious limitation of
activities ; takes pails medicine stronger than aspirin
usually or frequently 10

Disabled Severe pain even in bed ; pain forces patient to bed;

crippled by pain; bedridden 0

Although patients do not describe their pain exactly in these terms, reasonnable

assessment of the level of pain can be made with these guidelines.

Function is broken down into daily activities (fourteen points) annd gait

(thirty-three points). Although manly functional activities could be graded, the

followinug selected tasks give a very satisfactory profile.

Daily Activity Points Allotted

Stairs Foot over foot without use of banister 4

Foot over foot using banister 2

Stairs in any manner 1

Unable to do stairs 0

Traunsportatious Able to enter public transportatioun 1

Sitting Comfortable iii any chair for one hour 5

Comfortable iii a high chair for one-half hour 3

Unable to sit comfortably in any chair 0

Shoes and socks Puts on socks and ties shoe with ca-se 4

Puts on socks and ties shoe with difficulty 2

Unable to put on socks or tie shoe 0

Gait presents a problem in assessment. Excluding pain, which is considered

separately, gait can be characterized in terms of support, limp, and distance that

can be walked. Because the support needed and the amount of limp dcpensd on the

distance is’alked in certains cases, gait assessment is based on the support nsecessary

to walk six to nine blocks (about one mile) and the appearance of the gait after

walking this distance. Eleven points are assigned each to limp, support anid distance

walked.
Gait

Description Points Allotted

Limp is rated as follows:

None 11

Slight 8

Moderate 5

Severe 0

The support required to walk conifortably and snnoothby is rated as follows:

None 11
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Single caine for long walks 7

Sinngle cane most of the tinne 5

One crutch 3

Two canes 2
Two crutches 0
Not able to walk at all 0 (must specify reason)

Distance walked is rated as follows:

Unlimited 11
Six blocks 8

Two or three blocks 5
Indoors only 2

Bed and chair 0

The Trensdelenburg test is obviously an important is-ay to assess one aspect of
hip functions. It is recorded but not rated in this system, because, in a sense, it is a

static rather than a dynamic test. It is possible for many patients to demonstrate

a single negative test and yet be unable to ivalk ivithout a Trendelenburg gait after

the first fesv steps. What the patienst can do functionally, as recorded in the rating

of gait, is more important than the test itself.

Motion is important only as it affects function. Therefore, ins this analysis

motion in itself is given minor emphasis, with a maximum possible score of only

five poinsts out of the one hundred. Gade maintained that only active motion is
signsificant but one has only to observe a paraplegic standing and then sitting down,

to realize the importance of passive motion under certain circumstances.

All types of motion are not of the same utility. Ferguson and Howorth intro-

duced the idea of rating certain motions preferentially, using an index factor and

Gride pointed out that the first 45 degrees of flexion is of decidedly more value than

the arc from 90 to 130 degrees. However, in Gade’s system a patient could have

flcxion from 0 to 90 degrees, abduction to 15 degrees, insternal rotation to neutral

from 15 degrees of external rotation, and adduction to 10 degrees-an extremely
useful range of motion-and still receive only sixty out of the possible one hundred

poitnts is-hich he allots for motion. For this reason a more specific rating of the range

of motion is used here with more emphasis on the functionally important aspects of

motions.

Maximum

Possible

Arc of Motioun Index Value

Flexion 0-45#{176} (45#{176}) 1.0 45

45-90#{176} (45#{176}) 0.6 27

90-110#{176} (200) 0.3 6

110-130#{176} (20#{176}) 0.0 0

Abduction 0-15#{176} (15#{176}) 0.8 12

15-20#{176} (5#{176}) 0.3 1.5
20-45#{176} (25#{176}) 0.0 0

External rotation in extension 0-15#{176} 0 . 4 6

Over 15#{176} 0.0 0
Internal rotation iii extension Any 0.0 0

Adductioun 0-15#{176} 0.2 3

Over 15#{176} 0 0
Extension Any 0 0

Total Motiorn Point Value = 100.5

To determinse the ratinsg for motions the number of degrees of motion in each

designated arc is multiplied by the corresponding index factor. For example, a
patiennt ivith a 30-degree flexion constracture who has further flcxion to 100 degrees
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but lack� rotation rsnsd has no motion ins the abductioni-adductioin ranige isould be

rated for motions as follois-s:

15 degrees ins the 0 to 45-degree ransge of flexions (thrit is, frons the 30-degree

flexionn constracture further to 45 degrees of flexions), or 15 X 1.0 (inndcx value) = 15

j)oinnts;

45-degrees ins the flexion arc from 45 to 90 degrees, or 45 degrees X 0.6 (index

value) = 27 points;

10 degrees in the flexion arc from 90 to 1 10 degrees, or 10 X 0.3 (index value)

= 3 poinnt.s;
No points for rotations or abductions-adduction;
rfotl poinnt score is forty-five.

The sum of the point scores for the insdividursl arcs is thens niultiplied by 0.05

to obtaini the number of points for the over-till evaluationn of the rrsnngc of motionn.

This l)titient isould receive 0.05 X 45 or 2.3 poinsts for motionn. All of these crilcula-

tionns can be performed automatically during data processinng so that tine surgeons

nsced only record the range of motion ins the usual ssay.

rj�j�� final four 1)Oitits of the over-all total of onne hunndred are givenn for tine rib-

sennce of deformity. Ansy of the folloising connstitutes a signsificanit deformity and

eliminates these four poinits: A permannent flexion contracture greater thans 30

degrees, fixed adductions of more thanu 10 degrees, fixed internal rotations of more thann

10 degn’ees or a limb-length discreprinncy of more than 3. 2 cenntinneters.

Synopsis of The Evaluation System

I. Pain (44 possible)

A. None or igniores it 44

B. Slight, occasional, rio compromise in activities 40

C. Mild pains, no effect ons average activities, rarely moderate pain with

unnusual activity, may take aspirinn 30

D. Moderate pains, tolerable but makes consccssionss to pains. Some limita-

tion of ordinary activity or work. May require occasionuul pains medicine

stronger than aspirin 20

E. Marked pairs, serious limitations of activities 10

1,�. Totally disabled, crippled, pains in bed, bedriddenn 0

II. Function (47 possible)

A. Gait (33 possible)

1. Limp

a. None 11

b. Slight S
c. Moderate 5
d. Severe 0

2. Support

a. None 11

b. Cane for long ‘walks 7
c. Canse most of the time 5

d. One crutch 3

e. Two canes 2

f. Two crutches 0

g. Not able to is-alk (specify reason) 0

B. Activities (14 possible)
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1. Stairs

a. Xormahly without using a railing . 4
b. Normally using a railing . 2

C. Inn any manner . 1

(1. Unsable to do stairs . 0

2. Shoes ansd Socks

a. With ease 4

b. With difficulty 2

c. Unnable 0

3. Sittinig

ru. Comfortably in ordinsary chair onse hour 5

b. On a high chair for one-half hsoun- 3

c. Unnable to sit comfortably ins an�- chair 0

4. Enter public trannsportation 1

1 I I . Absennce of deformity poirsts (4) are givens if the patient demonstrates:

A. Less thans 30#{176}fixed flexions contracture

B. Less than 10#{176}fixed adduction

C. Less than 10#{176}fixed internal rotations ins extension

D. Limb-lenngth discrepancy less thans 3.2 centimeters

Iv. Range of motions (index values are determined by multiplyitig the degrees of

motion possible ins each arc by the appropriate index)

A. Flexion 0�-45 degrees X 1.0 C. Externsal rotations in ext. 0-iS X 0.4

43-90#{176}X 0.6 over 15#{176}X 0

90-1 10#{176}X 0.:3 D. Instcrnsal rotationn ins extensions tiny X 0
B. Abduction 0-15#{176}X 0.8 E. Adductions 0-15#{176} X 0.2

15-20#{176}X 0.3

over 20#{176}X 0

To determinse the over-all ratinng for range of motions, niultiply the sum of the

index values X 0.05. Record Trensdelensburg test as positive, level, or neutral.

Material

Thirtv-onsc of the thirty-eight patients is-crc male. The left hip is-as involved

in cighteens ; the right, in tis-cnty-onse. One patient required bilateral arthsroplrtsty for

bilateral traumatic arthritis.
Automobile accidents accounted for thirty-tis-o of the thirty-ninse innjuries.

Trains accidcnnts caused three, falls tsso, and skiing onse. Ins onne no insformations isas

availrtble.

rFhe types of innjury to the hip is-crc: po��terior fracture-dislocations ins eighsteens

( three isiths fracture of the femoral head), posterior dislocations in eight (one with

fracture of tue femoral head) , central dislocations inn six, bursting fracture ins five (onnc

isith femoral-head fracture) , and posterior fracture without dislocations in tiso.

The innitial treatmenit conssisted ins closed reductions ins tis-erst\’-tiso ca��es, opens

reductions in five, opens reduction anid innternial fixations in four, closed reduction

follois-ed by opens reduction ins onse, annd tractions inn the remainnder. Ins four of the tens

hips treated by opens reductions, postoperative initra-articular infectionus developed.

The Orgatnism ins three is-as Staphylococcus aui’eus annd inn one innstannce, streptococcus.

The scirstic nierve had beets insjured ins four patients, resultinsg ins marked pcrmancnnt
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FIG. 1-A FIG. 1-B

Figs. 1-A through l-D: P. M., a man, tweunty-five years old, dislocate(l his uight. hit) ill a skiing
accident. Nine years after the injury he had severe avascular necrosis of the feunnual inead. Mold
arthropbasty was performed and eight years later, he had no pailn and was able to ski, l)laY tennis,
and run six miles.

Fig. 1-A: Bight hip two years after dislocation. Tine femoral head appears to show iuicrea.sed
density.

Fig. 1-B: The right hip, five years later, shows slight loss of sphericity and iuicueasecl (leulsity of
the femoral head.
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FIG. 1-C FIG. 1-I)

Fig. 1-C: Nilne years after dislocation, tine femoral head shows segnnental collapse and cyst
folulmt 0 )un secondary to avascular necrosis.

Fig. 1-1): Six years after mold arthropbasty.

loss of seiatic function inn three and 1)rsrtial pei’onneal l)rulsY itt the other.

Twent.v-onie of the I)atiennts had mo other signnificanst musculoskeletal innjury annd

sesennt.eenn birUll the followinng conncomnnittsnnt tnaunststic lesiouns: frtieture of tine ipsilat-

errub feninun- its three, fracture of the ipsilaterrsb l)nstelbtt ins four (onne n’equit’inig patel-

lectonnv), fractun-e of the il)silateral tibia ins three, fracture of the ipsibateral foot or

ankle inn onne. fracture of the constralrsteral femur inn tsso, fracture of tue conntralrsteral

l)atelltt ins onse, fracture of tue contralrsten-nsl knee inn one, fnntcture of the conntralateral



FIG. 2-A

FIG. 2-B
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Figs. 2-A and 2-B: H. B., a maui, sixty-two
years old at tine t.inne of injury, StIstaille(l a (eultrItI

disbocal iou of his hi1). Iu�creasiuug paiui nuid loss of
unotion led to arthropla-stv two years later.

Fig. 2-A : Anterol.s)sterior roeuutgeulograun of the
hips 1111(1 b)elvis sinows severe disruption (If the
right a(-et abubunn wit Ii ceuut ral (lisbocat loll of the
femoral head.

Fig. 2-B : AIIIeIoposteriol’ ioeuut geuo�grani of
the right hip four told one-half years afteu aithro-
plasty. The mold wa-s placed against the b)eriphery
of the a(-etabular rini, rather than seating it

deeply to the full deptin of the aeetal)ulunn. Fle
had iio 1)1011, au excellent gait., 130 degrees of
flexion, and walked 1 wo niiles ‘tsithouut sup�)ort..

tibia requirinig fusions of the knnee and anikle inn otse, fn-tsctun-e of the conntralttten-al

tinkle ins one, conitrrslaterrtl above-the-knee nimputations ins onne, fracture of the fore-

rims inn four, crushsed clsest us one, sciatic-nerve insjury ins four, ansd fractun-e-disloca-

tionn of the other inij) in tiso.

The average time betiveenn insjun-y annd reconistructions isas 7.7 years with a t’anngc

of from tiso nsonnths to thirty versrs. The means age of the patiennts ivhens the bsip was

reconstructed isrss forty-sevens years isith ni range of from tssenity-tivo to sevensty-one.

Thirteens of the thirty-eight patienits ivere over fifty-five ; ninne, under forty ; and sevens,

over sixty.

The artist�)plasty wris perfornied inn thirty-four of the patients becriuse of

complainnts of pains, iii tiso because of pains anid limited motions, ins onne prstiennt be-

cause of stiffnness, annd ins two because of pcrsistenst dislocation of the hip. Onse of the

persistenitly dislocated hips had avrsscular niecrosis of the fensoral head. Altogether



TRAUMATIC ARTHRITIS OF THE HIP 745

twelve hips shoiscd rocntgcnographic evidence of avascular rsecrosis (Figs. 1-A
through 1-D). The acetabulum shois-ed severe changes in thirty-seven. Prior to

surgery the Trendelcnsburg test is-as positive in thirty-four of the hips and nscgative

in four. The result is-as not recorded in one instance.

The operative procedure, carried out through an anterior incisions ins thirty-
seven cases and through a Kocher incision twice, took an average of 3.4 hours with

a range from tis-o to 5.5. All of the procedures is-crc standard arthroplasties with

decortication arid reaming of both the head and acetabulum except for tis’o in ‘which

the cup was placed on the mid-portion of the femoral head ansd tivo in is-hich the cup

‘was seated against the periphery of the acetabulum in preference to inserting it

more deeply insto an exploded socket (Figs. 2-A and 2-B). Of these latter tsso, one

ivas rated excellent and one good at the follow-up examination. An average of 3.7

units of blood (range one to eight units) is-as used for each operation.

The duration of patients’ stay in the hospital ranged from one month to 3.5
months with a means of 1.7 months. One patient discarded his crutches tivo nsonths

after operation ivhilc another remained on crutches for forty-eight months until

her death from metastatic carcinoma of the lung. On the average, two crutches were

used postoperatively for 9.5 months (the mode and the median). All of the six

patients who used crutches for over one year had some additional problem such as

a contralateral above-the-knee amputation, metastatic malignant tumor, rson-

union of a fracture of the distal portion of the femoral shaft, additional trauma to

the hip, and the like. The average duration of follow-up is-as 5.8 years with a range

from one to fifteen years.

Results

All thirty-nine hips is-crc evaluated by all three systems. In assessing pain the

proposed neis system and the Shepherd system are similar but the Larson sys-

tem is quite different:

Pain Categories and Valuation in Three Systems

Larson Shepherd Proposed

None 35 None None 44

Pain only with fatigue 30 Ignores Ignores 40

Pain only with weight-bearing 20 Makes concession Mild 30

Pain at rest but not with weight-bearing 15 . . Moderate 20
. . . . Disabling

Pain sitting or in bed 10 Marked 10

Continuous pain 0 Crippling Disabled 0

The categories, idenntificd as none, ignores, ansd totally disabled . . . bedridden ins

the proposed evaluations system, are usually easy to definic. Beeause patiennts ins the

instermediate groups arc more difficult to categorize, this part of the pains classifica-

tionu has beers expanided from tiso categories (concession annd disabling) ins the

Shepherd system to three (mild, nioderate, and marked) ins the nseis scheme. This

channge makes classifications of individual patients easier in the proposed system thans

its the Shepherd method. While the Larsons system has six categories, the definsition

of the categories anid the allotmcnst of points are nnot consistent with my experiensec

its intervicisinsg pat.icrnts. 1’or example, it is very rare to find a pat.icnst ivho has pains

at rest but not ons weight-bearing. Also it is oftens hard to distinnguish hetss-cen a

irstient. ivho has pains at rest (fifteens points) and onne is-ho has pains sitt.inng or ins bed
(ten points) or has constinnuous pains (0 poinsts).

Because the Shepherd system does not use a single over-all rating value, com-

parison of this method with the other two was difficult. In addition, the Shepherd

system rates the result as a hip as distinct from the rating as an arthroplasty. The
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complex functional assessment is done by ascribing a series of black marks for

functional limitation, improvement being recognized by a decrease ins the number

of black marks. For example, if the number of black marks is five or less before

operations and decreases by three or more after operation or if the nsumber is between

six and tens before operation and decreases by five or more after operation, the

functionsal result is deemed excellent. If, hois-ever, the number of black marks is four

or more before operation and decreases by two or one or not at all after operation

or increases by onse, the functional result is fair. A good rating in the functional

category is given if there are three black marks or less and the number decreases

after operation or if there are four to thirteen black marks ansd a decrease of three

marks or more occurs after operation.

Weighted equally with this functional assessment arc (1) active motion using

the Gade system, (2) the patients assessment, and (3) the ratinsg of pain. Objections

to the Gade assessment of motion and to the use of only active motion have been

discussed previously. The weighting of the subjective response of the patient’s own

assessmenst so heavily and the weighting of motion in itself so heavily are question-

able. For all these reasons the Shepherd system did not seem to be useful in this

study.

The end-result ratings of the thirty-nine hips, evaluated by Larson and the new

method is-crc as follows:

Total Larson Rating New Rating
Points Preoperative Postoperative Preoperative Postoperative

90-100 16 18
80-89 1 17 7

70-79 10 3 3 9
60-69 17 3 7 2

50-59 8 9 2

40-49 2 14 1

30-39 1 3

20-29 3

10-19
0-9

Comparison of the tsvo rating schemes shosss that hips rated by the Larson

system tensd to fall into a more narrow range. Postoperatively only six of the thirty-

nine hips is-crc rated below eighty points. The wider spread of rating in the nesv sys-

tem made the recognition of differences betss’een hips easier and appeared to be a

more accurate representations of each patient’s functional state.

The differcnscc bctsseen the tivo numerical rating systems are shoisn clearly by

reviess-ing the results in individual patients:

Conssidcr C. S., a fifty-one-year-old salesman, is-ho sustainned a fracture-

dislocations of the left hip. Follosving an open reductions and screis- fixation of the

acetabular fragment, the wound became infected with Staphylococcus aureus and

drainsed for six months. Tsvo years after injury, is-hen he ivas admitted for arthro-

plasty, his preoperative status was as follows: He had only mild pain in the hip,

but marked insstability and considerable grating. The Trendelenburg test was

positive, active abduction against gravity was impossible, and two crutches ivere
required full time. He was fully active in his business using crutches and could walk

unlimited distances. He could tie his shoe and put on his sock, climb stairs using

crutches, sit comfortably in any chair, and manage his oss-n car or public transporta-

tions. His ranige of motion was: fixed flexion contracture of 10 degrees, further flexion

to 1 15 degrees, abduction to 50 degrees, internal rotation in extension to 20 degrees,

external rotations ins extension to 35 degrees, and adduction to 20 degrees (Figs. 3-A

and 3-B).



FIG. 3-A FIG. 3-B

Figs. 3-A and 3-B: C. S., a maun, was fifty-one years old wheln he sustained a posterior fracture-
dislocation of the left hip in an automobile accident. Postoperative sepsis developed after open
reduction and internal fixation of the acetabubar fracture at aunother hospital. A nsold arthroplasty
was performed two years later after the wound had beetn healed for eighteeun months. Four years
after arthroplasty he had an excellent result despite weighing 220 pounds. There had been no signs
of sepsis since the arthroplast.y.

Fig. 3-A: Anteroposterior roentgeinogram of the left hip one year following disbocat.ioun.
Fig. 3-B: Anteroposterior roentgenogram of the left hip four years after mold arthropla.sty.

TRAUMATIC ARTHRITIS OF THE HIP 747

VOL. 51-A, NO. 4, JUNE 1969

Ins the Larsors rating he would receive thirty of thirty-five points for funnction,

losing only “negotiates stairs foot over foot” ansd “carries objects consparable to a

suitcase.” He is-ould receive thirty of thirty-five poinsts for freedom from pains, lose

six of tens poinsts for gait because he used two crutches, anid earns tens of tens poinsts for

abseisce of dcfornuitv arid eight of ten poinsts for motion, or a total of eighty-tis-o

poiints. In short he ‘would lose only five function points, five pains poinsts, ansd onsly

six gait poinits despite using two crutches full time. At the same time he isould receive

ten points for the absence of deformity ansd eight poinsts for motions.

In the proposed system he is-ould receive only thirty of forty-four i)Oitits for

pains, lose six of eleven poinits becriuse of the moderate limp presenst due to the tins-

stable hip evens when using crutches, and lose elevens of eleven support poinsts be-

cause of the requiremenst for tis-o crutches constaistly, but he isould be gransted

elevens of elevens distance poinits ons the basis that he could travel unlimited distansces

on the crutches. He is-ould lose further points because of difficulty isitls stairs but

receive onsly four poitnts for absensce of deformity and five for the free rannge of nuotion,

making a total of sixty-six. The value of sixty-six, rather thats eighty-two, isould

seem to portray more accurately the over-all status of a man isith ans unistable septic

hip is-ho required tis-o crutches full time.

F.G., an eighteen-year-old boy, sustained a posterior fracture dislocations of the

right hip isith sciatic-nserve insjury in an automobile accidenst. The severe innjury to

his left leg required a mid-thigh amputation. His right hip istss reduced by closed

mansipulation but traumatic arthritis subsequenstly developed. Onse year later, despite

acute pain in the right hip, he had flexion from a 10-degree fixed flexions constracturc

to 120 degrees, abduction to 5 degrees, adduction to 10 degrees, internial rotations in

extcnssion to 30 degrees, and external rotation to - 5 degrees. He could tie his shoe arid

put on his sock but required tis-o crutches because of hip pains arsd could is-alk onsly

tis’o blocks. He took Darvon for his pain, had pain at rest, anud is-as unsable to sit

comfortably on a lois chair or toilet. He is-as able to attend college, getting about by

driving in a car.



745 w. H. HARRIS

Ins the Larsons rating he received tis-enty-threc points for functions, ten for pain,

four for gruit, tens for absence of deformity and five for motion, or a total of fifty-four

poinsts. Ins the nsess- system he received ten for pains, five for limp, five for distance

isalked, nsonse for support, one for bcinsg able to climb stairs by ansy method, onse for

beinng able to enster public transsportation, nsone for sitting, four for puttinsg ois shoes

ansd socks, four for the absence of deformity and sevens for motion, or a total of

thirty-sevens poitsts. Again the nscsv ratinsg appeared to give a more accurate assess-

menst of this patienst is-ho had marked pains ansd pain at rest, ansd who required tsvo

crutches full time.

A score of nsinscty to one hunsdrcd is-as conssidered ans exccllenst result. Eighty to

ninsetv isas called good, sevensty to eighty fair, arid below sevensty poor. Ins the nsew

system the over-all results were cighteets exccllcnst, sevens good, nsinse fair, ansd five

poor. Using the Larson system thirty-three is-crc good or excelletit, three ivere fair,

ansd three is-crc poor.

Of special insterest is-as the comparisons of the results of unilateral arthroplasty

ins the first eightceni patients in the series (done bctss’ecni 1945 anud 1957) ‘with those

in the seconnd nsinsetcens patiensts (done between 1955 and 1966). Ins the first group,

three required revision and a fourth had postoperative sepsis. Sevens results ivere

exccllenst, Onne is.as good, five svcre fair, and five is-crc poor. Ins the seconnd group ten

patients received ann excellenst end-result ratinsg, six a good, rind tiso a fair rating.

The rensainninsg patienst had a poor result. No revisions is-crc required. The differensce

betss-eens cigist good or excellenit results ins the first eighteen rinsd sixteens good or

excellenst results inn the nsext nsinsetecns is statistically signsificant (p < 0.05).

The (liscrepanscies betiseen these figures arid the over-all figures given previously

are due to tue insclusion ins the over-all figures of both hips of the patient who had

bilateral arthroplasty ansd the two ratinsgs for the I)rttient is-ho changed from the poor

category to the cxcellenst category follois-inug a revisions.

Although the patiensts unsder the age of forty had slightly better results than the

rest, this differensce is-as not statistically signsificanst.

Special attcnntionn is-as givers to any changes ins hip funsctions ssith time after

arthroplast.�-. For the thirty-four hips folloss-ed for over tiso years, the funsctions as

dctcrminsed from data recorded at one year after arthroplasty is-as compared with

the funsctions determinsed from the latest folloss--up insformation tss-o to fifteens years

after arthroplasty. No result deteriorated frons a good or excellenst ratinsg to a fair

or poor category. Three patiensts is-ith fair results were later rrtted at the poor level,

ishile one frtir result improved to excellent. All three of the patiensts is-hose rating

deteriorated from fair to poor is-crc nsever free from pain or able to isalk isithout a

cane postoperatively. The ratinsg of all three declined because of increasing pain. Tsvo

patients is-ho is-crc rated as excellent at one year dropped to a good ratinsg, the change

being associated is-ith a cerebral vascular accidenst in onse arid isith the onset of

Hodgkin’s disease ins the other. There is-as thus iso significanst deteriorations of the

good or excellenst functional results of arthroplasty is-ith time.

Of special instcrcst is-crc the four patienits is-ho had instrrt-articular sepsis of the

hip followinsg their insitial open reductionss. All four hips had been free of drainage for

one, tsso, four, and seven years, respectively, prior to the inssertions of the mold. None

drainned folloss-ing the arthroplasty during follois--up periods of four, five, thirteen,

ansd fifteen s-ears. One patient is-hose result is-as rated good, had a pains-free hip,

exccllenst gait, ansd full motions but required a cane for long isalks. Two patients had

excellenst results (Figs. 3-A and 3-B). The fourth patient hrid a frtir result because

he had mild pain and required a cane.

Complications ins this series were fcss-. With the exception of one patient

operated ons in 1947, no postoperative sepsis occurred. None of the hips dislocated

THE JOURNAL OF BONE AND JOINT SURGERY



Preoperat ively

Postoperatively

I’reopeiat ively

Postopeiat ively

Preopeuat ively

Post.operat ively

TRAUMATIC ARTHRITIS OF THE HIP 749

VOL. 51-A, NO. 4, JUNE 1969

postoperatively. Two pulmonary embohi were recognized, but accurate data con-

cerninsg the incidence of thrombophlcbitis were not available. There is-crc no deaths.

The preoperative and postoperative pain rating of the patients in this series

according to the three systems are shown in Table I.

Postoperatively three patients required pain medication stronger than aspirin.

One did so because of pairs thought to be related to traumatic disruption of the

sacro-iliac joint, one because of knee pain related to a damaged patella, and one

because of hip pains.

At the follois--up exansination tss-cnty-onc patients were able to elevate the

opposite side of the pelvis when standing on the reconstructed hip ansd performing

the Trensdclenburg test. Of the sixteen with positive Trendelcnsburg tests, six were

able to prcvenst a fall of the opposite side of the pelvis belosv the hsorizonstal position

but were unable to elevate it. Data is-crc not available for two hips. The development

of a negative Trendclcnburg test after operation did not shoss a strong insvcrsc

correlations with the paticnsts’ age.

TABLE I

Cosui’.unnsox OF PutI:oP�:R�vrnvF: AND PosTopr:R.tTIVI: PAIN L,:vi:us

New Svstenn

Moderate Marked Bedridden lotalNone Slight Mild

0

12

0

15

5

S

26

3

7

1

1

none

39

:�l�.)

Larson Systenn

None
Ouil�- with

Fatigue
Ounly with

\Vt. Bearing

At. Rest but.

not with \Vt.

Bearing
Sitting or

in Bed Continuous Total

(I

12
3

18
29

5
3
4

3
1)

1
1)

39

39

Shepherd Systens

None Ignores Conce.ssiouis 1)isabling Crippling Total

0 3 28 7 1 39

12 19 7 1 (1 39

Ansalvsis of the postoperative range of motions in the sagittal plane shoived that

there is-as nso permanent flexion contracturc ins tss-enty-five hips ansd that ins the other

fourteen the maximum is-as 20 degrees (tsvo hips) with an average of 5 degrees. The

amounst of further flexions ranged from 65 to 130 degrees, the average flexion being

105 degrees. The poorest range of motions in this plane was from 20 degrees of fixed

flcxions to 55 degrees of flexion.

Preoperatively tss-elvc patients required crutches ansd three used tiso canes. At

the time of follosv-up examination one required tis-o canes (the patient with bilateral

hip reconstruction) arid three used crutches because of the followinig special circum-

stansces: One had metastatic carcinoma of the lung, was a chronic alcoholic, and

spenst much of her time in a mental institution. The second had received additional

traunsa to the reconstructed hip in a subscqucnst automobile accident. The third, a

patienst is-hose constralateral knsee and ankle is-crc fused, had her hip recoisstructed ins
1953 after it had been dislocated for tens years. The greater trochanster isas trtsns-

plrtnted distally arid isired to the femur but ivas so osteoporotic that it fractured

aloisg the single is-ire suture and did not unite to the femoral shaft. This patictut

subsequenstly did not regains sufficient abductor pois-er to is-alk is-eli without crutches.
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Of tine nninset.ecns l)atiensts ii-itii uniilaten-al operationss donse since 1958, onne used

crutches (tine one ivitis metastritic carcinsonsri) ansd two uSed a canne full tinssc, onie

because of a conitn’alatenal above-the-knsee amputations, tine othen- because of per-

sistenst liii) 1)11115. Of tine renuainsinng sixteenn, teis used no sup�)ort 5115(1 S1X used a caine

onslv for long is-alks.

Penetrations of the cup into tine acet.abulurss anid n-esorptions of tine fennon’al head

unsdernscath tine cup iseie iliVcStigate(l. Snsa.ll degrees of pennetration or rcson’ptions

isere (liuiicinlt to assess on clinsical rocnstgcnsogranss but ri cliffcn’cnice ins the (leptis of

the aectabuluns or relations of the cup to the femur of 6.4 millimeters or nson-c as

deternsinicd by nseasuremensts betssccns lrinsdnuan-ks idenstifiablc oh roenstgensogrrtnuss

ishsicis is�cn�c conssparrible isitis respect to �)rOjectiOti as ssell as to rotation and positions

of the liii) 55515 rtrbitrarilv establisined as evidensce of l)enictttttioni or resoi’ptionn.

Coniiparable roenstgcnsograms is-crc availrtble for thirty-five hips. Avrtscular

necrosis of tine fenisoral head had beets diagnsosed prior to arthroplasty ins tsselve

patiensts 015 tlse basis of roentgensographic appearansce ritid gross ansd microscopic

finsdings. Of tisese tsselve patients nsinne show-ed nno evidensce of l)ensetrnrtion or ncsorp-

tious rst OI1(�, oinc, O15(� tuid onse-ha.if, tiso, three, four, four, eight, ansd fifteens years,

respectively, after anthioplastv anid three shoived resorptionn of the femoral head

anu)untiug, respectively, to 6.4 millinseters at sevens yerirs, #{182}).( nuillimeters at four

years, rtnI(l 1.9 (-cnntinnet.ers at. thirteens years. Tivo of the tis-enntv-thrce pritiennts with-

out. evi(lcnlcc of avascular nsccrosis shsoised shortensinig ansountinig to 1.6 (enntinseters

at tsvo years ins one, and 1.9 centinseters at seveni s-ears inn the other. Ins the first

priticnnt the 1.() centimeter loss ivas due to resorptions of the femoral head; ins tise

Fnc;. 4-A FIG. 4-B

Figs. 4-A through 4-C: B.F., a nnan, forty-nine years old when he was treated for traumatic
arthritis (If the right. hip four years after an intrapelvic dislocation of the hip cause(l when he was
crushed l)etweeui t%V() box (tIN. Preoperative roentgeuiograms showed osteophytes but no ectopic
bone. Arthropla-ty �%-a�-i performed and six moinths later there was severe nnyosit.is ossificans, a
flexioui couitractuue of 35 degrees and further flexion only to 55 degrees.

1lcvisioui was j)erfornled one year after the first arthropla.sty. Six years later only a slight annount
of ectopic l)oIIe had reformed and the hip was rated excellent. Hip motions were a.s follows: per-
Illafleuit flexion contracture of 15 degrees, further flexioun to 95 degrees, abductioln (If 25 degrees,
external rotation in exteunsn)n 25 degrees, and internal rotatioun in extension 10 degrees.

Fig. 4-A: Frog-leg lateral roentgenogram of right hip before arthroplasty showing traumatic
arthritis, osteophyte formation arid no ectopic bone.

Fig. 4-B: Six months after the first arthropla.sty there was severe myositis ossificans.



FIG. 4-C FIG. 5

Fig. 4-C: Six years after revisions of the arthroplasty there was only a slight amount of ectopic
new bone.

Fig. 5: J. M., a man, thirty-three years old, had a central fracture-dislocation caused by a truck
accident. Am arthropla.sty was performed nine years after the injury and six years later there was
extensive ectopic bone formation. However, the result was excelleunt and motions of the hip were
as follows: a fixed flexion contracture of 10 degrees, free flexion to 100 degrees, adductioun to 35
degrees, abduction to 10 degrees, internal rotation to neutral, and exterunal rotation to 35 degrees.
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ScUOnI(l, the 1.9-centimeter loss is-as the result of a loss of 1.3 censt.imeters of the

fensot’al-hcad height. ansd 0.0 ccnntimetcr of pensetration of the (‘up insto the acetab-

simm. Of these five patients, three had excellent results, onse had rs fair result, rsnsd

onne had a poor result. The poor ratinsg is-as givers because of hip pains anid the need

for a critic full time. One ptstienit ivho lost 1.9 (‘enstimet.ers of lensgth svrts fully active

as a fumier, walked long distanices ons his farm, ansd isent deer hsunst.inig each year

ivithout l)tiinn or suj)port, thirteens years sifter his arthropla.sty.

Ectopic ossifications about the hip following the trauma or subsequent mold

arthrol)lasty cais compromise the end result. Myositis ossificans wris presenit prior

to nsold arthroplasty ins fourteens hips. In tens of these, the ectopic ossification

des-eloped after closed reductions ansd is_its small ins amount as a rule. Ins the other

four hips the myositis ossificanis folloised opens reductions and is-as very extenssive in

tiso of tinenu. After arthroplasty myositis ossificanns did nsot reform ins tsso hips, ivas

less thirsts hefon’e tine operations iii one, ansd was slightly more thans existed pre-

operatively in onie. Inn nonne of these fourteens patiensts was nsotioni signsificrtnstly

rest ii Ut ed by t he bet cn’otopic h)onse.

Ninse of the tssenstv-fivc hips is-hich were free of myositis ossificanss prior to

artisroplastv had sonic ectopic boise fohlois-insg reconstructions. In sevens the amount

isas mininsum and did nsot restrict motion. Ins onse insstanscc the amounit is-as great

and restricted hip motion markedly (Figs. 4-A, 4-B, and 4-C). Followinng revisions

eighteets monsths later, only a small amounit of ectopic bonse reformed. The patient

had ans excellent ranige of motion, and the result is-as rated cxcchlcnst ins the end-

result study five years later. In one other patient a large volume of ness bonse

developed after his arthroplasty but at follois-up six years after arthroplasty lie had

a good range of motion ansd is-as free of pairs (F’ig. 5).
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(1onssiderinig tise thsirty-nsinse results of the insitiril arthnoplrtsty onsly, fifteens hips

isere rated less thirsts good or cxcellcnnt: eight fair ansd sevens poor. Ainalysis of the

sevens l)()()� iiil)5 revealed that cxt.ctisivc ectopic boise fonnnations caused Ot5� poor
result ms aln’cady noted 5115(1 p�st�Pcn’at.ive sepsis rinothen-. Ins the rensainsinig five cases,

the l)rtticnnts htt(l p�uns mi the liii) OIl iveigist-beaninng 5111(1 in cads instance the pains

htt(l been pn’es(’nnt since the paticnnt begans to isrslk after tine operations. rIin(� fenioral

head of onse of these five isas shossns at subscquenst surgery to have an-ens of bonse

ishsicis ivere nsot covered by fibrocsintilrtge. Resorption of the fenssoral head strider the

cup occurred ins ansotisen’, its nnoted pncv�)usl�. The cause for pains its the other three

rensainsed unsdctcrnsinsed.

1’our of tint. seven patienits isith i�o�r iesults is-crc rcopcnsstc(1 On. One, as pre-

viouslv noted, ilti(l a revisions for rensoval of ectopic bonne rsnnd u-as rritc(l exccllenst

five years later (l’igs. 4-A, 4-B, rsnnd 4-C). Tiso others had revisionis. The one is-ho

httd areas of the fernoral head ishicis were niot covered by fibrocan-tilage improved

Fig-i. 6-_�� througin (i-C: (�.uistruict 1011 of t he
acet.abulum in mold arthroplasty.

Fig. 6-A: A l)0��’ acetabtthmnn. Note that. the
lateral lip is higher than the apex of tine dome.
This arthroplasty was (lone 1fl 1948 nuid the
patient had a fair result..

Figs. 6-B aind 6-C: A good acetabuluim.
Fig. 6-B: Preperative roeuitgeuiogrann shows

distortioin (If the fennoral head 1111(1 acet abuluns
after a fract unre dislocation (If I he hip.

Fig. ti-C: One year after art.hroplasty (lolie ill

1962. Note that. the lateral lip (If the acetai)Illuun

is apl)reCial)lV lower thaii the apex of the donne.
The Clii) fits the colnt(Iur of the a.cetal)ullum accu-
rately. This l)atient had an excellent rating.
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frons poor to fair arid the onsc is-ho had satisfactory fibrocartilage on both the socket

arid the femoral head did not change. The fourth patienst had the cup replaced by a

prosthesis at another hospital, ivithout improvemenit.

The group of eight hips rated fair included the folloisinig: tue patienst isith

bilaterril reconistructions for traumatic arthritis is-ho required two canses anid had mild

pains ins each hip, but is-as very active ansd connsiderablv improved ; the tssenity-two-

year-old mrsn with the contralateral above-the-knee amputations who required pains

medicine because of pains ins his ipsilateral knsee and used a canne ; the paticnnt ivhosc

greater trochaniter did riot unsite to the femoral shaft, the patienst ssho mad metastatic

Crff(liIOtflti of the lunsg anid the three patiensts is-ho because of hip pains ons iveighst-bear-

insg required the use of rs crinne full time. Otse of these three ssas a sevensty-nninne-year-

old ssonsans ssho had had avascular necrosis of the femoral head following a burstinng

fracture ansd posterior dislocations. Her abductor power isris isctik, Pn’Obrsbl�’ Clue to

failure to transplant the greater trochanster after resectinsg the rivasculrir portions of

the fensoral head. F’ull explannation of the hip pains is not available for these three

patienits sinsce the hips is-crc not re-explored. All but three of the fifteens hips ivith less

than a good result is-crc operated on durinsg the first half of the series.

Discussion

Ins evaluatinsg the results ins this series the strict criteria used ins definsinig the

diagniosis of traumatic arthritis must be emphasized. Onsly fractures of the acetab-

ulum, dislocations of the hip or both is-crc inncluded. (In five j)tttienlts, there is-as a

fracture of the femoral head in additions.) Ins order to be comparable, any series of

traumatic arthritis treated by another method must be similarly defused.

The large tiumber of automobile accidents amonsg the causes of inijury ansd the

preponderance of men over women in this series are characteristic of trauma in

constemporary society. This finding is ins keeping with the reports of Bray and of

Stess-ard and Milford. The average time of seven years bctss’cen trauma and arthro-

plasty reflects the therapeutic prinsciple in this series of dclayinsg reconsstructive

surgcn’y until pains, limited functional capacity, or both made treatment mandatory.

Onsl�- onse patient ins this group had arthroplasty carried out less than six months

after trauma. This is-as done at tivo months because of a grossly unsstable hip joust

‘with ri fracture of the femoral head and recurrent dislocations, similar to the unstable

hips reported by Kelly ansd Lipscomb.

The statistically significant improvement ins the frequency of good ansd excellent

results ins the latter half of the series is insportanit. Four factors appear to hrivc cons-

trihuted to this improvemennt:

1 . Use of the Aufranc conscentric cup’;

2. Improvemenst ins surgical technsiquc, especially in construction of the acetab-

ulum (Figs. 6-A, (i-B, ansd 6-C)7;

3. Better insstrumcnsts ivith which to do the proccdur&;

4. Improved postoperative care’.

Particularly gratifying is-crc the results in the four hips ishich is-crc septic after

opens reductions. Carryinng out a major hip-joint construction without rcactivatinng

the insfection is a considerable challenge. None of these patietits shoised any evidence

of sepsis after artisroplasty.

The relief of pains (Table I) and the range of motion obtained is-crc very satisfac-

tory. Pn-chiminsary data insdicatc that the incidence of positive Trendclcnburg tests

can be reduced by use of the lateral approach ivith transplantation of the greater

trochanter and the attached abductors7.

The presence of myositis ossificans prior to the arthroplasty was not an import-

anit disadvantage and did not appear to increase the liklihood of postoperative

ecotopic bone formatiots.
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Whets conssidcrinsg the choice between arthroplasty rind fusions for traumatic

arthritis, a number of factors must be weighed. These include the presence of

avascular nsecrosis of the femoral head, persistent dislocation, and disruptions of the

acetabulum, as ‘well as the condition of the ipsilateral knee, contralateral hip, cointra-

lateral knsee arid lumbar spine, and the height of the patient �. Also to be considered

arc the prolonngcd immobilization in plaster and the high incidence of nsons-unsion

after attempted fusion ranging from 20 per cent reported by Lipscomb ansd Mc-

Caslinig to 6 per censt as reported by Watson-Jones and Robinson in osteo-arthritis.

The incidence of nson-union after attempted arthrodesis for traumatic arthritis as

the term is- used ins this study, has not been reported ins any large series.

Wrstsons-,Jonses stated “If the joint is destroyed by degenerative arthritis,

whether it is a simple traumatic arthritis or an arthritis arising from avascular

necrosis, the altertsritives are to arthrodcsc the joint or to perform an arthroplasty.

Art.hrodesis is difficult, because the dead arid ava�scular fcmoral head does nsot cons-

tribute readily to sound fusion so that fibrous rather thans bonsy anikylosis often

occurs. It. is probably better ins most of these cases to perform an arthroplast.y.” He

also rensarked that his results after attempted arthrodesis ins traumatic dislocations

which is-crc unsreduced after many monsths “were so bad as to dissuade most surgconss

from attemptitig operative reduction” and fusion.

Ansonsg the tsventy-five patients under the age of fifty-five ins the curretnt group

one had a lonsg-standing dislocation, one a fused knee, and another an above-the-

knee amputations on the contralateral side. Two had bilateral hip disease arid ten

had avascular necrosis of the fcmoral head. In other words, only ten ivere primarily

suitable for fusions. Of these ten, six had excellent results ; one a good result, two fair

results, anid onse a poor result. It is, therefore, concluded that mold arthroplasty is the

treatment of choice for most patients who require surgery for traumatic arthritis of

the hip.

Summary

Ann end-result ansalysis is presented of thirty-nine mold arthroplasties performed

at the �vIa.ssachusetts General Hospital between 1945 and 1965 in thirty-eight con-

secutive private paticnsts for arthritis of the hip following fractures of the acetabulum

or dislocationss of the hip.

Of the nitneteen unilateral ca�ses in the scconsd half of the series, sixteens is-crc

rated good or excellent. Results ins the seconsd half of the series sserc signsificanstly

i)etter statistically than thcse ins the first half of the series. Possible reasonns for this

improvement are discussed.

No signsiflcant deterioration occurred with the passage of time. Among the

thirty-time hips, three revisions were required. One patient had postoperative sepsis

after arthroplasty . Four patients who had had intra-articular sepsis prior to arthro-

plasty shoised nso evidence of sepsis postoperatively.

Factors influencing the choice between hip fusion and hip arthroplasty ins these

cases are presented.

A nsess- system for rating hip function is proposed and is compared with the

systems of Larsons and Shepherd.
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