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I n  cases of diseased hip-joint, recourse has been had iiiore 
and more in recent years to subtrochanteric osteotoniy. 

According to Hoffa,  the first osteotomy of the femur was 
performed by Barton in 1826. I n  1856 v. Lanyeidlecli 1-ecoin- 
mended that the operation should be made subcutaneously, and 
in 1872 v. Gunt suggested that  the division be made sub- 
trochantericly. The technique was perfected by 2). T70Z7cnaan; the 
femur was exposed by nieans of a lateral incision over the 
trochaiiteric region, whereupon a linear or weclgeshaped osteo- 
torny was carried out. By 1S85 he had performed the operation 
19 times. 

I n  1894 Kimaisson published a n  account of four cases of 
Luxatio cox. cong. bilateralis, treated on one side with a sub- 
trochanteric osteotomy. I-Ie established that  the bloody reposi- 
tion of the luxated caput fernoris, as carried out by Hoffa, could 
not be adopted if the patient was more than ten years old. I n  
ICirwaisson's opinion, the subtrochanteric osteotomy was a good 
palliative measure. I t  was not clangerous, and resulted in  im- 
proved function and carriage. It should be employed, above all, 
when a flectional and adductive contracture had arisen. Although 
Kirmisson had only performed the operation unilaterally, he 
aclvised i ts  bilateral application. The procedure consistecl of a 
simple osteotomy subti*ochantericly and the correction of the 
deformity, but ICirnaisson did not aim a t  effecting an osseous 
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support f o ~  the pelvis. noia a tension of the l>elro-troclianteiic 
musculature. 

I n  a dedicatory publication of lS99 Hoffa stressed the snb- 
trochanteric osteotomy as indicated in deformities after coxit is 
in  coxa vara, and in unilatepal ii.reducible luxations of the hip- 
joint. Th’ere was no essential difference between Kirntisson’s and 
Hoffu’s technique. The foiSinei. performed a ti-aiisveiw, the lattey 
an oblique osteotoiny, which Uoffa  regarcled as an important acl- 
ranee, a s  it rendered 1)ossible a lengthening of the shortened 
bone by as much as 5 ciii in the iiiost favourable ciiwinistances. 
Before the osteotomy, uiyotoniies mere performed on the muscu- 
lature of the adcluetors. Like Kirnaisson, Hoffa advised the 
procedure, as the method was sate and functionally helpful. 

I n  lS99 1r‘olzdr~ing, /[offa’s assistant, published a detailed 
account of Hoffa’s 8 cases. 1Ie considered the operation indicated 
for unilateral luxations of the hip-joint in patients of more than 
10 years of age when a bloody or bloodless reposition hail no 
prospect of success. On the other hand, he considered the opera- 
tion contra-inclicatetl for bilateral luxations where the caput n-as 
freely movable towards the 0s ilium, as also with inflamniations 
of the caput femoris, or when this pressed on and provoked 
paralysis of the iierv. ischiacliciis. ZCondring touches on all the 
imaginable methods of treatment apar t  from osteotomy, i. e. 
Hoffa’s bloody reposition, resections of the caput with a view 
to obtaining nearthrosis between the trochantev and the ilium, 
and Konig’s attempt with a periosteal lappet. He dicl not find 
any method fully satisfactory. 

After the operation, F of lloffn’s 8 patients were laid on 
extensions and 2 were lnid in plaster of Paris. Like Kirnais.rorz 
and Hoffa, Rondrirzg was satisfied with the results obtained. 

It is therefore cui*ioiis that ,  as far  as I could discover, there 
is no mention of this niethocl ilui*ing the next 20 years, either in 
Germany 01’ France, except in a paper by Froelich. 

At the close of the Great War in 1918 o. Baeycr, and shortly 
afterwards, in 1010, Loi-ens announced the siibtrochanteric 
osteotomy as a new method in the treatment of irreclncible luxa- 
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tioiis of tlie hip-joint, and not long afterwards Schans published 
yet another niethocl. the so-called >>lay osteotomycc. 

Between r. Baeyey and Lownc, a dispute arose about the 
right of priority. Since then Lo~.enc has acknowledged that  the 
method mas used siniultaneously aiid iiidependeiitly by u. 
Uaeyei.. The fact remains that  the method has beconie known 
under the name of >>The Lorenz bifurcation operation<<. 

What  u. Barye,. aims at in tlie f irst  place with the procedure 
is to make the pelvo-tvoclianteric musculature able to fuiictioii. 
This can be eTfected to a certain degree by a subtrochanteric 
osteotomy, as the two fragments heal after the operation at a 
certain angle to each other. Practically viewed, this is brought 
about by the distal fraginent-the leg-being so abducted that 
a laterally aiid posteriorly open angle arises. Then, when tlie 
leg has been brought down to a position parallel with the other, 
the region of the troclianter is forced outwards aiid downwards, 
stretching tlie pelvo-trocliaiitei~ic niusculature. T’. Baeycr  
advocates an oblique osteotomy. The distal end of the fragment 
is to rest against the pelvis as near the acetabulum as possible, 
and if possible the point shall press into the bottom of the cavity. 
At the time of publication he had had only one case, but was 
pleased with the result. The position of the body and flexibility 
were good, except as regards the adduction, which had been lost. 
Yo real increase in the shortening had taken place. 

Loicnc considered the most important thing to  be the pro- 
curing of an oweus suppoi3t in the acetabulum for the pelvis. 
IIe regarded it as of iiiiiior importance tha t  th? pelvotrochan- 
teric niusculature should be s t w d i e d  simultaneously, but his 
detevniiiied encleavour to give the pelvis a firm support led, in 
his opinion, i n  a fundamental difference between the bifurcation 
opei*atioii aiitl l i i r ~ ~  isso?i’s osteotomy. 

Low172 perforiiieil the osteotomy on a level with the cavity, 
froni which i t  follows that  the higher the trochanteia has been 
pushed up, the lower down the femur the osteoloniy must tala? 
place. After the procedure Loren2 advises an abduction angle of 
30 to 40 degrees, andwarns against making the abduction greater. 
The risk oiie tlieii runs is that  the bone, after healing, cannot be 
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bronglit tlo~vii to tlie nolciiial position. KO iiiyotoiiiy or teiiotoiiiy 
is perforiiied. After tlie operation, the fragineiits sliould be so 
placwl that the upper fragiiieiit lies laterally ; ~ i i c l  close to 
tlie distal oiie. tlie eiid of which coiisequently foriiis the poiiit 
of the uiigle, wliicli is to be replaced iii the acetabuliiiii. Through 
tliiu the upper fragiiieiit. after healing, gets a direction froiii 
behind : tlon-ii\~artls-iii\~~~rcls. ~-1ieii seeii froiii abo\ e. 

Iii his first piib1ie;itioii L o r e x  aclvisecl If! weeks’ plaster of 
l’aris trratiiieiit : later. he iiiucle it T to 8 weeks. After tlie plaster 
had been iwiioved. Illere slioiilcl be massage, baths aiicl gyiiiiia- 
stic t rea tiiient. 

1,oi.c 1 1 :  trirtl vaiioiis osteotoiiiies, but eiitlrtl by rrc.oiiiiiiriitliiig 
aii obliqiie osteotoiiiy with a directioii from without, iiiwartls 
froiii below, and upwards. I-Ie advises against exteiisioii trent- 
iririit befo~e  the operation. He does iiot think there is aiiy risk 
tlint tlie fragiiients will not Ileal togethdr. 

Lor~ii i :  espevts tlie procetlure to result in a well supported 
pelvis M itliout loi~closis ant1 with iiegative Treiicleleiiburg, in- 
creased teiisioii and fuiictioii of the l~elvotrochaiiteric iiiiisciila- 
time, ( 1 ’ .  B t rcyer ) ,  good iiiobility aiicl good endurance in wa1l;iiig 
Tlie good mobility is said to be clue to a kind of iieaithrosis 
arising hetween tlie distal eiid of the fragiiieiit and the acr- 
tubiiliuiii, wliicli is covered by tlie capsule, \vhicli is as a rule 
tliiclwiecl. Tlie radiograin should sliow that the distal elid of 
the fragment points straight into tlie acetabuluni with tlie 
proximal fragiiieiit lying broadly lateral to tlie distal. hccorcliiig 
to  I ,OW)K,  the shorteiiiiig iiiag increase slightly, h t  not so as 
to be of aiiy iiiiportance. 

The tecliiiique of tlie opelaation is as follows : Tlie patient is 
laid oii the healthy side with diseased leg sliglitly beut aiitl 
coiisiclemblg adclucletl, so that  tlie feiiiur covers the ai.ticulai* 
cavity. After the oblique osteotomy lias beeii pei*forinecl, tlie 
patient is laic1 on his back, the prosiiiial fragiiieiit being Icept 
in its positioii, while the distal one is abducted aiid tliiwst up 
towards tlie acetabuluiii. 1Iaviug made sure tha t  tlie fragineiits 
are placed in tlie right position towards each other, (see above), 
oiie cliii siitui+e the soft par ts  aiid apply the plaster of Paris. 



Lowtic has praized the method in a niiuiber of public. a t’ 10115. 

-1s fa r  as I know, the last time he did so mas a t  the ortliopaedic 
congress LIT Graz in 192k where he pi*onounced the following 
opinion : 

>>Mali Bonnte eigeiitlich sageii, dass das TT-eaen der Bifurca- 
tion niit der subtrochanteren Osteotoinie uherhaupt weiiig mi 
tun hat, weil dikse letztere nur eine praliminere, vorbereitende 
Nassiiahme fur  den Hauptakt der Operation ist, uncl dieser 
Haiiptakt heisst Reposition. Uiiter cler Regel >>a potiori fiat cle- 
nominatiocc sollte die Bifurcation vie1 eher als palliatire blutige 
Reposition, clenn als subtrochantere Osteotoniie bezeiclinet v-er- 
den, ohmohl sie von clieser letztereii ausgegangen ist, dereii letz- 
ten E:iit~icliluiigsnioglichlieit bedeutet.<( 

On that occasion he considerably widened the sphere of a1)- 
plication of the subtrochanteric osteotorny. He now recoriinieiids 
it for:  
1. 

2 .  
3. 

4. 
5 .  
G .  

S. 
9. 

c 
1. 

10. 

11. 

irreducible hip-joint luxations in cases where the patient 
has trouble of any kind ; 
lnxations that  reliisate ; 
the so-called osteonigelitic luxations, i .c. when the caput 
colIiiiii par t  has been lost owing to septic infection ; 
paralytic iliac luxations ; 
irreducible traumatic luxations ; 
coxa \-alga luxans; 
pseudarthrosis post fractura colli fernoris ; 
cases of painful deforming arthritis ; 
certain cases of congenital displacement in the development 
of the feiiiur, when the defeccive and luxated upper end of 
the femur can often be replaced by a bifurcation operation; 
certain cases of tuberculous coxitis, where the capnt has 
healed without the acetabulum being quite filled up (incon- 
gruence) ; 
Loreti; eren suggests that  the bifurcation operation could 
be employed in  the stage of acute tuberculous coxitis, in 
order to relieve the diseased joint. 

In  1921 Schnnz published his method, the >>low osteotomyc 
He advanced the following : 
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When any strain is thrown on the luxated bone, Trendelen- 
burg's pheiiomenoii is positive, i.e. the healthy side sinks down 
in walking until the lower edge of the pelvis finds support 
against the femur of the luxated side; not until then can the 
healthy leg be advanced. The act  of walking thus consists of 
two phases, the former of which is injurious, but can be elimin- 
ated, according to  Schanx, by a n  osteotomy on the diaphysis of 
the  femur on a level with the lower edge of the pelvis, and by 
conslnicting an  abduction angle. The proximal fragment is 
thereby forced to lie close to the pelvis and to  move along the 
medial surface of the pelvis, but the distal fragment moves 
parallel with the longitudinal axis of the body. 

The operation is performed upon a n  orthopaedic table. I n  
order to control the fragments, so that displacements or other 
faulty positions may not arise, Schanx employs two long screws 
which w e  introduced into the bone, parallel with each other, 
below and above the place of the osteotomy. After suture they 
must be outside the skin. After the lower fragment has been 
abducted, the screws cross one another and can be fastened 
together at the place where they cross. They are  removed as 
soon as sufficient stability has been obtained. 

To obtain the right abduction angle between the fragments, 
Xchans, before operating, takes a radiogram with the luxated 
bone a t  its greatest possible adduction. The place where the 
femur borders on the lower edge of the pelvis is marked on the 
plate, and from this point a line is drawn parallel with the 
medial axis of the body. The angle thus obtained is measured, 
and is easy to reconstruct a t  the operation. 

Xchans considers it to be 110 disadvantage that  the osteotoniy 
is made far from the joint, for i t  lessens the danger of anchylosis. 
After the operation a large hip plaster of Paris is applied, and 
must remain for 8 to 9 weeks. 

He is very pleased with his results. Gait and carriage are 
improved, and the ugly lordosis is diminished -or disappears. 

Bchanx has had many followers. Thus, the >>low osteotomy<< 
is used exclusively at the >>Oscar Helene Heimc< in  Berlin 
(Mommsen, Graz). Schanx has also met with a good deal of 



ciiticisni. L o r ~ x  condeliins tlic~ ,,low osteotoiiig<c, because i t  
never furnishes a firm fulcrum for tlie pelvis. The method 
fnriiislies gliding surfaces between the iipper fragment and the 
wall of tlie pelvis, so tliat only a partial support is obtained. 

Shortly aftern-;ii*tls, Hnlw published a paper based 011 9 cusps, 
of which 7 were bilateral, and established the fact that  it may 
be difficult t o  obtain a correct abduction angle with the bifurc- 
ation operation. IIe consiclered an  angle of 30 to 40 clegiws 
suitable, but at tlie saiiie time one should aim a t  a certain hyper- 
extension of the leg in the hip. F rom tlie radiograin, which Hahn  
wln-ays took from S to 10 tlars after an operatioti, he found 8 s  
a rule that the distal fragment points into tlie cal ity, as L o / ~ / i a  
had stated, hiit that  tlte proximal fragment, owing to the 113 per- 
extension, was only in bad contact witli tlie other. Despite tliih, 
lie obtained good consoliclation in every case after tlie patient 
liacl lain in  plaster of Par i s  for S ~veelcs, wherenpon 8 weelrs 
su bsequen t treat  men t iva s a dit t in is t ered. 

Of the results he writes that  tlie patients were freed froiii 
pain. Carriage and gait were improved, and tlie lordosis disap- 
pears, but all tlie patients’ relatives affirm that a limp remains. 
Tlie musciilatiire of tlie seat morks better, Trendelenburg becaiiie 
negative in 5 cases ilnd \walcly positive in  4 cases. Mobility is  
generally good ; the adductioii alone is circumscribed. After tlie 
pi>ocedui*e, patients n w e  able to walk long distances, 4 of thein 
being able to walk witliout pain for 3 to 4 hours, and one for 
6 to S hours. KO additional shortening worth nientioning arose 
in tlie siniple cases. 

Relizdtc considered the hyper-exteiision recommended by 
l € c i l i i ~  to be risky, as the angle of tlie osteotoniy worild tliereby 
he displaced towards Scarpa’s triangle and the vascnlar 
fascicle. 

I n  1923, F. LocffZer discussed the qnestion of the operative 
treatiiient of irreducible hip-joint luxatioii, and dealt thorough- 
ly with 2.. Hctc!jo--LorcrLc’s inetliocl. 

He reconiinended it. I n  bilateral cases the lordosis is entirely 
corrected, tlie pelvis is well supported, and the gait is consider- 
ably improved, with greater power of endurance. The mobility 
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is increased, and the abduction in particular is improved in all 
patients. The shortening of the leg he regarded as  of minor iiii- 
portance, as it can usually be rectified by an  elevated shoe. 

In cases a t  a n  age of 14-15, where the caput can be drawn 
dox~n to the lei-el of the cavity, LoeffEer considers that  a bloody 
reposition by the Deutschlander method may be attempted. I n  
all other cases of irreducible hip-joint luxations, especially if  
the patient has any pain, he advises the bifurcation operation 
in preference to SchmX’s  )>ion- osteotoniycc. 

TVittek, in a paper of 1924, says he has not performed a 
bifurcation operation himself, but has seen and examined a 
number of patients, who had not been satisfied with the result. 
He cites Loeffler, moreover, who had written : ,Ich muss ganz 
offen gestehen, dass icli mit der Beweglichkeit nicht ganz zu- 
frieden war, ja selbst vollstanclige T’ersteifungen erlebt habe<<. 
TVittek’s chief contention is that  it i s  not possible to conceive 
that  the mobility should be good after a bifurcation operation, 
for the luxated caput is fixed in a luxation cavity, owing to the 
thickened capsule, so that  after the operation two pivots arise, 
one round the point of the augle caused by the osteotomy, the 
other between the eaput femoris and the luxation cavity. 

Hass considered this argument faulty. Between 1924 and 
1928 he published a number of articles, without really adducing 
anything new. He entirely adops L o r e d s  point of view, and 
shares his opinion as regards indication, technique ancl result. 

Hass has attempted to  control the results by X-rays. After 
a successful operation the radiogram shows that  the point of 
the distal fragment lies in the rudimentary cavity, but it is 
inipossible to  determine how deep in the point of the angle lies. 
IJtiss’s attempts to take photographic plates from the side have 
failed. He assumes that  there arises a kind of nearthrosis be- 
tween the old cavity and the point of the osteotomy angle. When 
jn use, this point becomes more and more worn and rounded, 
and thickens. Hnss denies that  an  anchylosis can arise if the 
interposed capsule breaks, for the contact surfaces are too small. 
He admits, on the other hand, that  a certain restriction in move- 
nient may arise in all cases, especially a s  regards adduction. 



I n  opposition to Tl’ittel;, Hass remarlis that  this arguiiieiit 
onls holds good if tlie caput feinoris is fixed close to the wall of 
the pelvis, but tliese cases are iiot suited to the bifurcation 
operation. It is only the cases in which the condyle is freely 
iiiovable that  should be osteotomized. 111 such cases the pivot, 
according to IInss, lies in the cavity. The npper fragment foriiis 
a short lever, which accompanies the movements of the leg with- 
o i i t  aiiy hindrance from musculature or capsule. The adduction 
alone may be reduced, o~7ing to excessive tension in the pelvo- 
trochanteric iiiusculaturc.. Of the value of this tension lie seems 
to he doubtful, but does iiot appear nnwilling to support 0. 
Bncyer’s view. 

Hnckenbroclc considers Loreas’s osteotoniy better than 
Sclians’s >>low osteotomycc, but tlie result, in  his opiBioii, depends 
above all on whether one has succeeded in  replacing the angle 
of the osteotoiiiy in the cavity. His technique is that  of Lorcrr: 
and Hass. He does not think there is any risk of a relapse. 

Nateler holds the v. Uaeyer-Loremi method to be far  superior 
to other palliative operations. The angle of abduction can, nc- 
cording to him, he increased in certain cases up  to 50 or 60 
degrees. He cloes not believe there is any risk of pseudartliiwis 
a t  the place of the osteotomy. The method yields good capacjly 
of movement without pains, and a good bearing. He has never 
seen any ancliylosis, but in  two cases, where he had perforiiiecl 
Xchnne’s >>low osteotomycc, he had seen the angle of the osteo- 
tomy gradually straightened out. IIe is  unable to give any satis- 
factory explanation of this, but observes that Hackenbroch, 
1)riitsclrliincler and I ion ig  senior had had a similar espei.ience. 

The enthusiasm for the palliative method of treatment that 
exists in Central Europe, is not found in France. I n  1925 Proc- 
lich (Nancy) piiblished an article based on 19 cases of congeni- 
tal irreducible luxations of the hip-joint, treated with siibtroch- 
nnteric osteotomy carried out just  in front of the acetahulum. 
F’roelich is on tlie whole favourably inclined towards it. Yet he 
considers that  the method should only he adopted when the pa- 
tients are in  pain of any kind. As regards technique, the place 
of the osteotomy, the angle of abduction (45 degrees), plaster of 
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Paris treatment, riintgen control aid subsequent treatment, we 
need only add to what has been said above that Ft-oclich advises 
12 weeks’ plaster treatment. It should be noted that he warns 
against the risk of the upper fragment being possibly pushed 
too far forward, thus becoming a danger to the vessels just below 
the ligamentum inguinale. 

QI-oelich has observed that, when the patient is resting after 
the completion of the treatment, there is a little space between 
the point of the angle of the osteotomy and the acetabulum, 
which space disappears when pressure is thrown on it, showing 
that  the pelvis rests closely against the angle section. I f  the cap- 
sule breaks, the author states that  crepitations can be heard, 
caused by the point of the angle rubbing against the cartilage 
of the acetabulum. Consolidation was obtained in 3 months in 
every case expect one, where the healing took 7 months. 

The author considers that the best results are obtained when 
both fragments meet at a point, which can be replaced in the 
cavity. Then, in favourable cases, we get negative Trendelen- 
burg, a good carriage and faculty of movement. Yet there is 
always a cerlain risk of relapse. Froelich puts it as follows: 
,Les recidives sont possibles, I’angle que fait les deux fragments 
de l’ostdotomie sous-trocliai~ttrienne a toujours une certaine ten- 
dance A la  longue & se redresser au bout de quelques mois ou 
annkes. Mais ce redressement ne nous a donnd que dans l’observa- 
tion 3 un retoixr B 1’Ctat antkyieur & l’opbration et seulement 
une diminution du boil rdsultat dans l’observation 12 et dans 
I’observation 13, et dans ces deux derniers cas il s’btait agi pri- 
mitivement d’une vkritable bifurcation.<< A relapse arises, owing 
to the tension in the pelvotrochanterie musculature, but together 
with a definite traction being effected by the adductors on the 
lower fragment, so that the upper one has to perform a rotating 
movement in a direction upwards-medially, which happens 
especially if  the consolidation is not firm. The author thinks that  
the shortening can be troublesome in unilateral cases, but that  a 
certain compensation is obtained by a n  elevated shoe and a 
lowering of the pelvis on the short side. I n  unilateral cases 



J’roclich advises oblique osteotoiiiy and permanent traction in 
order to obtain the much needed lengthening of the shortened 
leg. 

Finallx, in touching on h‘ehans’s osteotomy, the author incise- 
ly states that  i t  appeals to him, though he has no personal ex- 
perieiice of it. 

The same gear that  E‘roelich published his paper, the treat- 
nieiit of ivrediieible liip-joint luxations was discussed a t  the 7th 
French Orthopedic  Congress. 

The disciissioii was opened by Laiicc, who reviewed the var- 
ious methods in detail, with theiia advantages aiicl disadvantages. 
At soine length he described all the osteotomies according to the 
methods of Rimzisson, k’roclich, H ~ U L  and Xcltcrnc. His general 
jiidpnent runs: >>L’osit5otoniie sons-trochant6rieriiie halite >>au 
poiiit d’Clectioncc de M. Kirinisson; l’ostkotoinie >>en face chi 
cotylecc de 11. Fvorliclr, celle tout a fait  basse >>ischiatiquec de 
sc1iuas sont des op6Patioiis sans danger, d’exkution facile, 
surtout si l’on est imiiii il’uiie boiiiie table ortliopCtiique, peia- 
mettaiit de iaire le pllitre sans nvoir h d6l)lacer le 1nalade.e 
Against these osteotomies he puts the bifurcatioii, which he looks 
npon :IS having a nninber of drnwbacl;s. Firs t  niitl foremost, lie 
considers bifurcation risky, for the poiiit of the lower frag- 
iiieiit looks like the mouthpiece of a flute, and to push this point 
froin below and behind into the cavity means a danger to the 
vessels. If the reposition of the angle of the osteotomy is suc- 
cessful, this must result in reduced mobility or  anehylosis, for i t  
is impossible to imagine how movement mn take place in a joint, 
which a t  once moves round two articular axes. (TVittel;) . Owing 
to the difficulty of obtaining good lateral plates, bifurcation 
patients are  only photographed from the front. Lance means 
then, that  it is impossible to judge a t  what poiiit the pelvis is 
supported by the angle of osteotomy, but he thinks i t  probable 
that  this takes place in front of the acetabulum; and  Nove‘ 
Josserand and Froelich, moreover, have shown that  the support 
does not consist of the angle-point of the osteotomy, but of the 
upper fragment, which looks like the short limb of an L. 

I n  two of Lance’s cases the lower fragment rested against 



tlie acetabuluiii, but in both cases iiiobility became more and 
inore wstrictecl, aiicl mas filially lost altogether. 

Lastlx, Lance coiisiders that  the long after-treatment mdies 
the method unnecessarily expeiisiw and protracted. But he 
admits that  i f  one keeps 011 long enough, there may be patients 
who can both walk aiicl s i t  without difficulty. The yeason for this 
in, according to Lciiicc, that  the angle-point of the osteotoiiiy 
gradually gets worii clowii aiid ronndecl off, and this shows that  
there is 110 question of an osseous support in the acetahulum. In 
bilateral cases, Lcmce counsels great care, especially with elderly 
patients, for there is great danger of a considerable 13eduction of 
the mobility, and even if this cau be tolerated in unilatei.al cases, 
it is  iiitolerable in bilateral ones. His opinion is that  the 
bifurcation nieaiis an increased shortening of 2 to 4 em, i. e. a 
grare disadvantage. He fiiicls the gait ugly; so did H n h n  and 
Loefflcl: Finally he cites the risk of relapse meiitioiied by 
Froelich, which is caused more especially, he thinks, by a bat1 
c~illiis a t  the place of the osteotomy ant1 the tractiou of the 
1)rlvotrocliaiiteric aiiil adduction inuscnlatnren. Lnncc even 
asserts that  the bifurcation operation is attended with a special 
risk of relapse. 

lTocd- Josscrn 12 rl also professed his misgivings. He liacl treated 
six cases, aiid found that  the disadvantages tha t  accompanied 
tlie bifurcation operation were not so great as he had expected. 
No marked reduction in the powep of niotion o r  anchylosis was 
to be feared as a rille, uiiless the abduction was made too great. 
On the contrary, he coiisiders that the nearthrosis obtained after 
the osteotoiiiy does iiot sufficiently fix the hip-joiut. A re- 
cumbent patient has a considerably smaller degree of fixation 
than a patient who tlirows weight ou the leg, and the active 
flexion in a lxing position is therefore bad. The result of the 
operation varies from case to case, for not only do the angle of 
abduction when loaded and the external pressure play their part, 
but also the teusioii in the soft parts. Even a successful bi- 
furcation does iiot yield such a firm support as a radiogram 
taken from in front seems to shorn. If  a patient is studied by 
X-rays, we can see that  with ail outward rotation of the leg t h e  
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point of the aiigle iiioves forwarcl from the pelvis, aiicl in a 
number of iiistaiices the aiigle disappears altogether. The pelris 
is tlieii without support. There call therefore never be any 
question of a real reposition of the angle of the osteotoinj- into 
the cavity. As a iiiatter of fact, the acetabulum is filled up with 
fibrous tissne and covered b~ a thickened capsule which prevents 
reposition. I n  iiiost cases, it is possible to palpate the osteotomF 
angle in Scarpa’s triangle, for the upper fragment seldom points 
straight into the acetabuluni, but clownwards and forwards. The 
gait is certainly improved, but it is ugly because most patients 
aae troubled by the position of the abduction aiicl the shortening. 

In fine, 9ouB-Jossct~n1zd does not regarel the bifurcation as 
inarkiiig any real progress. The results are as good with the 
other ovteotomies, which, being less risky, are therefore 
preferable. 

During a visit to L o r e ~ ’ s  cliiiical hospital in  Tieiina, Rricli. 
the Ameyican, became aii enthusiast for tlie 0. Baeyet*-Lot*eri; 
iiiethocl, and in 1025 lie published his experience of 5 cases, all 
operated bet\veeii 1923-1024. Reich holds exactly the same point 
of view as Loren$ and Has8 with regard to indications, the tech- 
nique of the operation, its after-treatment and result ; also as 
regaids the coi*rectioii of a possible shortening. His conclusioiis 
are: The bifurcation operatioil is indicated in all cases of 
irreclncible luxations of tlie hip-joint in which the acetabuluin is 
not very shallow or the caput femoris is fixed in an extra cavity. 

Aiiy procedure must, above all, aim at eliminating the 
lordosis, for that proves that the pelvis has found a fiim snp- 
port. Although an ideal niethod should give an nnatomicnlly 
correct iwmlt, and tlie bifiircation is only a palliative measure, 
get it yielcls such good Tesults nncl is so safe that it caii be 
recommended. 3Ioreover, it does not require aii especia1l;v long 
treatitleiit: as n rule, 16 reeks a t  most suffice. 

CoZomz(c, too, is of the same opinion. He thinks, coiitrary to 
Lance aiicl ~o?:d-Josscraiizd, that the methocl is best in the 
bilateral cases of irreducible congenital lusation of tlie hip-joint. 
In  unilateral cases there is, according to Colonnu, the 
disadvantage that the all-eady sliorteiierl leg becomes fit ill 
shorter after the operation. 
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At the Graz Congress Loveti; ineiitioiied r?. number of 
diffei-rnt conditions of disease and deformity suited for Preat- 
ment by tlie so-called bifurcation operation (see above). 

Since then Hass has advocated the sanie cause. and these two 
have been backed by gthers  who advise the subtrochanteric 
osteotoniy for defective conditions of the hip-joint. (Locffler, 
Scl~abzs. Rienlc, 11;. J .  Gallnnd,  G .  S. Lozvcndorf). 

In a good number of cases of lnxatio come cong. irrepon. I 
have performed either the bifurcation operation of the >>low 
osteotornycc. Fnrthermore, I have published a paper on the snb- 
trochanteric osteotoniy. The osteotomy varied according to tlie 
intlivicliial circumstances, being now made linear, now wedge- 
shaped, but a l w a p  with a view to obtaining a firm osseoiis sup- 
port for the capiit fragment that  remains in the acetabulnni. 

Finally, I have also performed a number of osteotomies fo:. 
osteomylitic luxations, and in a few cases of coxa vara cong. in 
elderly patients, I have extirpated the caput femoris and then 
performed an osteotomy on the femur, a method suggested by 
sc.l~~l1Ls. 

As I have becoiiie clonbtful of the value of this treatment foi. 
cases of lux. cos. cong., I have made a sub,sequent examination 
of these cases to see what results were obtained, and to see what 
light they throw on a number of debated questions. The material 
does iiot suffice to exhaust these problems, but tlie result are 
illiistrative enough to be n-ortli publishing. 

For each hip-joint I I!a\-e tried to consider the following 
questions : 

I. The osteotoiny and the angle of osteotoniy. 
11. The iiiobility and its centre. and how the pelvis is supported 

with different positions of the leg. 
111. The posture of the body and the ability to wall;. 

This snbsequeut esaniiiiatioii wiis started in the autiimn of 
1933. The oldest case was operatecl on 18/S 1025, the last (case 
no. 27) on 31/S 1032. All the patients have been summoned liere 
and examined, both clinically and radiographicnll~. The X-rays 
wer? rarixied on; a t  the Mlinanna SalilgrensBa IIospital by Dr.. 
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C. G. Zachrisson. af ter  I had explained t o  him the questions 
that I desired radiographically answered. I am greatly indebted 
to him for the care and interest he lias devoted to the worl;. All 
the hip-joints have been taken in various positions. both in the 
usual nianneia and stereoscopically, and the mobility of the hip- 
joints studied by means of X-rays.') 

My riiethotl of treatment does not differ from what has 
already been indicated, both a s  i3egards bifurcation and Sclianz's 
>>low osteotoinyc:. For the sake of c$oiiipleteness, lion-ever, I shall 
here state in?; method. 

1. Thr b i f w  m t i o i ?  operution 
The patient is anesthetized on an Albee lable with legs 

fastened in a parallel position. The osteotomy is then performed 
right in fiont of the plaw n-hex Arteria femoralis pulsates 
beneath the Ligaiiieiituiii iiigiiiiiale (right in front of the ace- 
tabnluni) . I aim a t  avoiding sl~twp points and splinters, and 
chisel ~ i g l i t  through the bone. As far as is possible, I t ry  to 
shape a lower fragment point that  is not too sharp. I never per- 
forni Ihss's obliqne osteotomy, nor do I aim at a perforation 
of the capsule. I t  seems to me to he much better to retain the 
soft parts betmeeii the lower fragment and the acetabulum ; the 
risk of ancliylosis is diminishecl, and the patient has the 
advantage of not suffering the danger of d:amage to the cartilage. 
Immediately afler the chiselling off, the leg is abducecl, and at 
the same time I attempt. by liolding the rwuinbeiit patient ronncl 
the bultoc1;s. to  lift the point of the angle in lo\varcls the 
xetabniciu.  The leg is ahdnced so niuch that  a gonioineter 
placed milli one avm in the longitiidinal direction of the leg and 
the other nloiig the connecting-line between Spin. jliae aiitw. 
siipe:*. shows an angle of 140" to 145". The soft parts are  then 
siitiiretl and a large hip plaster of Par i s  is applied, this remains 
foy S weeks. h ~ v e e k  after the operation X-rays are taken to see 
whether the desired angle has been obtained between -the frag- 

') The reprodnctions of the X-rays could not, of course, visualize the 
true facts, as they only shorn the sides of the angles l j ing  in the same 
plane, and not, as the facts are, in different plnnrs. 



meiits; i f  iiot, the position is corrected. It should be noted that 
a t  the old clinique in Gotlienburg X-ray photography was iiot 
available. All the cases were pliotograpliecl at the Allmanna Salil- 
greiiska IIospital. Control photographs only exist, therefore, for 
cases operated after 1/7 192s; this may affect the earlier results. 
The after-treatiiient coiisists of inassage, baths and malking-eser- 
cises. This also goes on for S iweks. Xore than one side  as 
never operated a t  the same seance. 

11. SclLn?ls‘s > > L O l C  ooteotont~J<<. 

The operation was likewise performed on an Albee table, and 
only one side a t  a time; this was adhered to  in spite of the 
fact that there was, practically speaking, no risk of anchylosis. 
The angle between the fragnients was determined as Schanz has 
indicated it, (see p. G ) ,  and in many cases I have also us:ecl 
Schanz’s long screws. For the rest, the operation proceeds 
analogously with what has been stated above. I n  these cases, 
too, the patient is kept in  plaster of Par i s  for S weeks, and the 
after-treatinent also lasts S weeks. 

U y  material i s  based on 30 patients, 31) of wlioni had coii- 
genital lnsation of the hip-joint, and one, No .17, an  insnffi- 
&ncy of the hipjoint, probably owing to a septic process in his 
youth. 17 of the cases a re  single, aiid 13 clonble-sicle; 43 hips 
in all. 3 are  males, the others females. Of the males one hacl a 
clonble-sided luxation. IIe was operated at the age o f  10. The two 
otliers were operated a t  the ages of 0 and 16, respectively. Of 
the fernales with double-sided luxation one was 9 years old, 4 
were 10, aiid 2 were 14 years old. The ages of the others mere 
15, 17, 19, 33, and 37, respectively. Thus, patients of all ages. 
Of the female patients with single lnsation, one was 5 years oltl. 
She hacl originally hat1 a double-sided lusation, but one side was 
replaced bloodlessly by Loreiiz’s method ; the other side had been 
repeatedly replaced. One patient was 0 years old, three were 10, 
two were 11, oiie 14, three 16, a d  two 35. The four others mwe 
21, 23, 30, and 43, respectively. In  10 of these 30 patients 
Pchaiiz’s low osteotomg was perfornied (Nos. S, 10, 11, 12, 13, 14, 
17,19, 21, and 30). Of these 10 cases 3 were bilateral, 7 iinilaterul. 
i. e. 13 hips in all. 
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The cases dealt with below are given in the order in which 
they were admitted to the clinique, but they have also been 
provided with a special number for this publication, from 1 to 
30. Thus, if case S is mentioned, and I wish to point out that  it 
is the right or  left side, this is marked No. 8 R (right) or  No. 
8 L (left). 

At the bifurcation operation, the abduction is generally cal- 
culated a t  35O to 45O, as previously mentioned. I n  some exception- 
a l  case, e. g. No. 29 R, the abduction mas made less, because 
the caput had been fixed in an extra cavity. Like Hahn, I have 
found it difficult to get the angle exact with the Lorenz bifur- 
cation operation, owing, of course, to great mobility in the upper 
fragment. When the angle between the fragments was measured 
after the operation, it varied very considerably, as shown by 
Table A.l) What strikes me as  the weakest point about the Lo- 
renz operation i s  that  it seems to be a inere chance if, at the 
operation, the desired angle is immediately obtained. 

The picture obtained from the radiogram aftel> removal of 
the plaster of Paris is not a lasting one. During the next few 
years, a post-operative moulding takes place, that it, not only the 
point of the angle of osteotomy is rounded off and worn down, 
but it also becomes coated over, so tha t  all unevennesses 
disappear, ancl in many cases the angle of osteotomy becomes 
more 01' less straightened out after a few years (see Table A) .  

The bifurcation operation has been performed on 20 persons 
altogether, half of whom had a bilateral luxation, i.e. 30 hip- 
joints in all. I n  two cases, only a medial displacement of the 
diaphpsis fenioris had taken place, and a n  angle of osteotomy 
in the Lorenz sense of the word is thus lacking in these 
cases (KO. 3 L and No. 9 L). I ;11so considered it advisable to  
omit the cases in which the straightening-out amounts to  5' 
at the iiiost, for a certain faulty percentage must of course be 
present. 

If  we examine the remaining cases (see Table D),  we shall 

I )  The extent of the variation is between 115" and 155O, i.e. 400. The 
greatest nbiluction 65" will be seen in case 23 R ; the least 25" in case 29 R. 

19 
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find that an actual straightening-out took place in 16 cases, 
though not over l o o  in 5 cases (Nos. 15 R, 16 R, 20 R, 22 L, 25 R),  
and a maximum of 15O in 3 cases (Nos. 1 L, 23 R, 25 L). 

I n  8 cases there was consequently a considerable variation. 
in the straightening-out, between 20°-250-300 up to complete 
relapse (1 R, and 29 R) .  

Several factors may have influenced this straightening-out. 
It is probable that very young patients in whom the develop- 

ment of the skeleton is not complete, have a marked disposition 
to favour plasticity, and also that  the callus is, in the early 
stage, comparatively plastic and pliant ; moreover, both weight 
and the shape of the pelvis must also play a part. I n  a standing 
position, the weight of the body is thrown on to the pelvis, 
which rests either on the most projecting par t  of the angle of 
osteotomy or  on the upper fragment. 

The feet are  fixed against the ground and the trochanter 
major of the pelvotrochanteric musculature. The funnel-like, 
wedge-shaped pelvis exercises pressure in the direction of the  
line of the joint as well as towards the sides, a sort of spraying 
effect. 

All these factors undoubtedly play a part, though it is im- 
possible to  say which is the decisive one. 

It cannot be the age alone, even if patient No. 1 is 15 years 
old, No. 2 11, No. 4 10, No. 1s also 10, No. 20 14, and No. 26 
also 14; however, the seventh patient, No. 27, is 19, and there, 
on the right side, a 30° straightening-out has taken place, and 
in case No. 29, who is 23 years old, a relapse has even set in. 

In  the cases where the pelvis rests on the caput and where 
the diaphysis forms a direct continuation in  the perpendicular 
direction, just as in  the cases where the acetabulum is suspended 
on a par t  of the lower diaphysis, like a hat on a peg (5 R and 
15 L),  no such straightening-out has taken place. The former 
cabs represent coxa valga position with caput subluxated (3 L, 
6 L and 9 L) .  

If we examine the cases where the Schanz operation was  
performed, we shall find (see Table A) that  of the 13 hip-joints 
straightening-out had taken place 8 times, though in  3 cases 



BIFURCATION OPERATION S N D  BLOW OSTEOTORlTx 279 

not more than 10° (14 R, 17 L and 19 R) .  Two have straightened 
out 15O (No. 11 L and 13 R ) ,  and one (No. 11 It) no less than 
30°. Moreover, 1 0  L and 12 R are  straightened-out to the point 
of relapse. 

The patients whose straightening-out is very considerable, 
Nos. 10, 11 and 12, are  all between 5 and 10 years of age. Those 
with a slight ( loo)  one, o r  none a t  all, are  all older (16, 21, 30, 

From what I have adduced, it would therefore be prudent, 
in my opinion, not to  perform this operation on patients in  their 
early years, and certainly not in cliilclhood. 

It is of paramount importance to establish the function in a 
hip-joint where a bifurcation operation or  a low osteotomy has 
been performed. Only in a small number of the cases of the 
bifurcation operation does one succeed (No. 5 R, 15 L) in getting 
part of the lower fragment to  remain in  the acetabulum. In these 
cases all movements take place round the par t  of the lower 
fragment as a centre mitliin the acetabulum. To this belongs also 
No. 17 L, where a low osteotomy was performed, but where a 
‘remnant of the collum remains in  the acetabulum, and where 
all movements take place round this bone-pivot. 

It is far  commoner for the point to lie below, or  below and 
in front of, or even laterally below the lower compass of t h e  
acetabulum, and the boundary between what may be called a 
>)low bifurcation(< of this kind and Schanz’s osteotomy then 
beconies undefined. We must take into account that  when 
weight is thrown upon it, the upper fragment is displaced up- 
wards along the side of the pelvis. I n  either case the movements 
will evidently become similar. 

I f  then the boundaries between what I may call the low 
bifurcation and Schanz’s low osteotomy are undefined as re- 
gards the height taken up by the upper fragment, the similarity 
becomes still more marked if we study it from the functional 
view-point. 

As I have mentioned, it is difficult, with the Lorenz opera- 
tion, to get the point of the lower fragment to point right into 
the acetabulum, and there is also a certain risk of anchylosis. 

35) 37).  

19’ 
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I n  most cases the point of the acetabulum stands, instead, in 
proximity to the acetabulum. From the place of the osteotomy, 
the upper fragment shall in such cases, when in a middle posi- 
tion and in good function, be directed obliquely upwards lateral- 
ly and backwards, and the angle consequently be open backwards 
and outwards. The same is the case with %the low osteotoniycc. 
The difference is only that  the place of the osteotomy, calculated 
from the point of the trochanter, lies somewhat lower down on 
the diaphysis in the Scbanz cases. What  is most interesting 
in these cases appears to ine to be the manner in which the rota- 
tion movement is performed. 

With inward rotation the point of the angle is directed to 
a greater extent in towards the acetabulum. At  the same time, 
the opening of the angle is directed-when the movement is 
maximal-laterally or  almost laterally. This nieans that the 
pelvis is well supported both in a middle position and with in- 
ward rotation. With outward rotation from the middle position 
the caput-collum part performs a rotary movement backwards 
and medially, and the opening of the angle is, in the same pro- 
portion a s  the movement increases, directed almost or  entirely 
bacltwarcls. With this the point of the angle rotates out from 
the pelvis, which then loses its support more and more the 
greater the outward rotation becomes. Round what, then, does 
this rotation take place? Wittek has emphasized that it is im- 
possible to  imagine a movement round two centres, and this is, 
of course, true. 

After most cases of bifurcation, as well as after a Schanz 
operation, the pelvis gets supported in surface. Gliding-planes 
arise, a kind of pseudarthrosis-like phenomenon, peculiar t o  
these cases. Between the wall of the pelvis and the supporting 
par t  of the diaphysis there is more or  less thick layer of soft 
part, which conditions the mobility betweeu these gliding-planes. 
These may vary very considerably in superficies, and may be 
displaced on the upper fragment from the place of the osteotomy 
up towards the trochanter-collum part. The variations are ex- 
tremely great. 

A mention in the present cases and X-rays reports of the 
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niovenieiit centre does not therefore mean a central point but, 
somewhat figuratively the central par t  in the gliding-joint that 
is being spoken of. I n  other words, the movement-centre cor- 
responds to the central par t  of the gliding-plane that suppoi*ts 
the pelvis. All movement coiiseqixently takes place here, though, 
naturally, round different axes. I f  we look at the cases, handled 
here, we shall find that  this form of function occurs in the 
following cases where bifurcation was performed: 2 L, 4 R & L, 
7 L, 15 R, 16 R, 1s  L, 20 I3 S: L, 22 R & L, 23 R S: L, 24 R & L, 
26 L, 27 It & L, 28 It and 29 L. As Pegards Schanz’s cases, 
we have the same state of things in cases S It, 10 L, 11 R & L, 
12 R, 13 It S: L, 14 L, 21 L and 30 R. 

Lastly, there is a somewhat more unusual type of movement. 
In  such cases, the osteotoniy has produced a Bind of straighten- 
ing-out of the collurn-diaphysis angle, or the diaphysis, after tlie 
osteotomy, has merely been displaced medially in  relation to  
tlie caput. I n  both cases, the caput stands, moreover, in an extra 
cavity, the whole being very much like a coxa valg. position, 
with caput standing in a subluxated position. I n  these cases, all 
rnovenieiits take place round the caput. Such cases a re  Nos. 3 L, 
6 L and19 L ; the last a Sclianz operation. Where the trochanter 
was considerably dislocated upwards, as  is especially frequent 
in old patients, and where there was consequentIy a danger 
that  the osteotoniy might lead to anchylosis, I have performed 
Schanz’s low osteotoniy, which I consider to  be free of risk in  
this respect. To risk aiicliylosis in conjunction with a consider- 
able shortening of the leg, I regard as aggravating the patient’s 
condition. 

For  the d i e  of completeness, I may here record that  the 
osteotomies were perfoimied a t  very varying heights, from the 
intratrochanteric osteotoiiiies for a number of bifurcation opera- 
tions to  a clistance of 14 em. from the point of the trochanter 
(see Table B) .  

I do not think there is any risk of pseudarthrosh, either 
with tlie Lorenz bifurcation operation, 01- with Schanz’s low 
osteotomy. Nor have I observed any risk to the vessels in the 
front of the thigh. 
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During the first few years, while I was, so to speak, still 
feeling my way, I exposecl the angle of osteotomy and rounded 
it off once or twice when the point of the osteotomy angle had 
been very prominent in front, an  operation which is extremely 
simple, and which only retards the healing by some 10 days. 
Latterly I have not done this. As the cases show, I could, in the 
filial status of a number of cases, palpate the angle of osteotomy 
i n  Scarpa's triangle, without this being of any risk to the pa- 
tient, or causing him any discomfort: (8 R, 8 L, 14 R, 19 R ancl 

With regard to the risk of anchylosis, there are  two cases 
tha t  are  worth noticing, viz. 6 R and 27 R. The former re- 
presents a firm osseous healing process between the angle of 
osteotomy and the pelvis. The medial projecting par t  of the 
lower fragment lias perforated the soft parts that had covered 
the acetabulurn, and an  injury on the cartilage of the joint may 
be assumed. This gradually led to a complete anchylosis as 
related by iI'ovE-Jossemnd, Lance and Loeffler. It should be 
remarked that the patient did not feel any discomfort until 10 
days af ter  the leg had been brought down into a parallel posi- 
tion. It began with pain, and the mobility of the leg rapidly 
decreased. 

The other case shows that  if the caput is fixed in an  extra 
cavity, this constitutes a sort of contra-indication. In No. 37 R 
an extra cavity was discovered, in point of fact, but I erred in 
taking it to be so shallow that  there could scarcely be any risk 
of reduced function. After removal of the plaster, the patient 
liad good mobility to begin with, and he had no very great dif- 
ficulty in bringing the leg down to a parallel position, but dur- 
ing the after-treatment the mobility diminished more and more 
until a t  last there was a real anchylosis, with inflected and ad- 
duced position, with slioi~tening and increased lordosis. 

To restore the mobility, the caput had to be extirpated. At  
the operation, it \\'as discovered that the caput and the capsiile 
of the joiut liad been firmly soldered together, which bound the 
caput firmly against the wall of the pelvis. That the occurrence 
of an extra cavity constitutes a contra-indication has been clear- 

27 L) .  

. 
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ly pointed out by Hass in his controversy with TVittek. But  the 
contra-indication is not absolute. I n  niaiiy cases an  extra cavity 
has occurred (see the X-rays reports) without this giving rise 
to  any complications. The reason probably is that  not only are 
the extra cavities generally very shallow, but also that  the 
capsule of the joint is so wide and slack that  the head is prac- 
tically free. In many cases where the extra cavity is too deep, 
the easily performed extirpation of the caput should promise 
well for a satisfactory result. 

B o t L  the  hi furcation operation and Xchanc’s osteotoniy 
result  in nornzal lordosis in the great majori ty  of cases, and 
wit?L t?mt the prospect of u good carriwge. Bt6t this also depends 
upoit the degree of shorteniirg. If it docs not  aniount t o  more 
t h a n  3 em., o r  a t  t he  most  4 em., it can satisfactorily be com- 
pensated ~IJ elcvatiizg the heel. Table C shows the shortening, 
before and after the operation (at the filial status). As a rule 
the operation iiicreases tlie shortening by one or two em. In 
rare cases the femur may be lengthened a couple of em. by tlie 
operative procedure. (See case 7). I f  there is a danger of the 
shortening being too great, which may happen especially in uni- 
lateral cases, we shall find a certain contra-indication. In ;L 

nuinber of cases, however, e.g. 3, 14 and 17, I found that, in 
spite of considerable shortening (7 and 11 em., respectively), 
the patients were very well satisfied with their condition after 
the operation. Practically without exception, following on a 
successful bifurcation operation or low osteotomy, walking i s  
paiiiless and the patient can go a long distance withont becoui- 
ing tired. In a great number of cases these patients have a good 
endnring mobility, though rarely as good as that  of n perfectly 
healthy person. 

As a standard lor a satisfactory endurance, I have taken 
such data showing that patients can move about all day in their 
profession or such staterilelit purporting that they can walk 
abont 3 miles. I shall particnlarly rnention the following cases : 

No. 3, who keeps her honse like a healthy person ; 
No. 5, who wor1;s without difficulty as farming pupil and 

executes the same work as his healthy comrades ; 
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Nr. 17, moving about all day and attending to a big boardiug- 
house on the West Coast; 

No. 21, who moves about both outside and inside, supervising 
and leading the work in a big public school. 

Moreover, patients Nos. 2, 4, 9, 10, 12, 13, 15, 16, 18, 20, 21, 
23, and 24 show a good endurance, even if it is not normal. 

Only the two cases of anchylosis Nos. 6 and 27, mentioned 
before, and cases Nos. 1, 7 and 29 do not show any satisfactory 
improvement of gait and endurance. 

It is very exceptional when these patients obtain a nice gait, 
As a rule they always limp, waddle or jerk, in a word, their gait 
is ugly. The gait is best when a point or a part of the lower frag- 
ment resides in the acetabulum, a s  in case No. 5. However, the 
shortening must not be too pronounced. 

SUMMARY 

Both the Lorenz bifurcation operation and Schanz’s low 
osteotomy are safe operations for the patients and can abso- 
lutely be recommended, when the patient has pains and shows 
reduced mobility powers. From the social point of view, the 
relatively long treatment does not play any part, since the 
patient can reckon to become able to earn. 

From the technical point of view, the osteotomy is in fact 
easy to perform, but the Lorenz bifurcation has a big 
disadvantage, in this that it is difficult to obtain the exact 
abduction angle required, and it is difficult to f i t  the middle 
part of the lower fragment into the acetabulum. Sharp points 
must be avoided. The upper fragment must lie on the lateral 
part of the lower fragment and from there be directed in a 
middle position outwards, upwards, backwards (not vertical). 

In  successful cases the Lorenz bifurcation gives the best 
results but the bifurcation also gives rise to a certain risk of 
anchylosis not found in the low osteotomy. 

Compared with the functional results that can be obtained, 
the increased shortening only plays, in most cases, an inferior 
part. 
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None of the methods must be used, except in desperate cases, 
before the patient has reached 15 years, as otherwise there i s  
a certain risk of relapse. 

RfiSUi\lfi 
La bifurcation cle Lorenz et l’ost6otomie basse de Schanz sont 

toutes cleux des op6rations n’offrant aucun risque pour le malade 
et soiit ?L reconimancler lorsque le nialade se plaint de clonleurs 
et prCsente line Inobilit6 reduite. Du point de vue social, le  
traitement relativement long ne joue aucun r61e, pu ique  le 
malade aura ensuite la possibilith de gagner sa vie. 

Du point de vile technique, l’ostt5otomie est, en r6alit6, facile 
A ex6cuter) mais la  bifiircation de Lorenz prhsente nn grand 
cl&savantage, en ceci, qn’il est clifficile cl’obtenir l’angle d’abcluc- 
tion exact exig6 et de bien ajuster la partie m6cliale du fragment 
infkrieur dans l’ac6tabuliim. On devra 6viter les pointes ackrCes. 
Le fragment sup6rieur clevra &re place SUP la partie lat6rale du 
fragment inf6rieur et, de lit, ktre dirig6 en position m6cliale, en 
dehors, en haut, en arriZtre (non verticalement). 

Dans les cas rhussis, la bifurcation de Lorenz donne les meil- 
leurs r6sultats, mais la  bifurcation comporte aussi un certain 
risque d’anchylose que l’ost6otomie ne pr6sente pas. 

Compare aux r6sultats fonctionnels pouvant &re obtenus, le 
raccourcissement plus grand snrvenant ne joue, dans la plupart 
des cas, qii’iin rBle secondaire. 

Ancune de ces mCthodes ne devra &re employee, except6 dans 
les cas d6sesp6r&, si le malacle n’a pas atteint 1’8ge cle 15 ans, 
car dans le cas contraire on risque une r6cidive. 

ZUSAMMENFASSUNG 
Die Bifurcation von Lorenz und die niedrige Osteotomie von 

Schanz sind beide fur  den Patienten gefahrlose Operationen und 
konnen empfohlen werden, wenn der Patient Schmerzen hat nncl 
verminderte Beweglichkeit zeigt. Vom sozialen Standpunkt ge- 
sehen spielt die relativ lange Behandlung gar keine Rolle, da cler 
Patient mit Verdienstmoglichkeiten nachher rechnen kann. 

Vom technischen Standpunlit gesehen, ist die Osteotomie ta t -  
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sachlicli leicht auszufuhren, die Lorenz’sche Bifurcation aber hat 
einen grossen Nachteil, da es schwer ist, den genauen erfoider- 
lichen Abduktionswinltel zu erhalten, und den medialen Teil cles 
unteren Fragmentes in clas Acetabulum hineinzupassen. Scharfe 
Spitzen mussen vermieden werden. Das obere Fragment soll auf 
dem lateralen Teil des unteren Fragments liegen und davon in 
einer mittleren Stellung, auswarts, aufwarts, ruckwarts (nicht 
senlrrecht) gerichtet weiden. 

I n  gelungenen Fallen gibt die Lorenz’sche Bifurcation clie 
besten Resultate, jedocli zeigt die Bifurcation eine gewisse An- 
lrylosgefahr, melclie in der niedrigen Osteotomie nicht vorkommt. 

Im  Vergleich mit cleii funlttionellen Resultaten, welche er- 
halten merclen lronnen, spielt die vermehrte Verlrurzung meistens 
nu r  geringe Rolle. 

Keine von cliesen lIethoden soll gebraucht werden, ausgenom- 
men in verzweifelten Fallen, bevor deer Patient 15 Jahre  ist, da 
andernfalls eine gewisse Rezidivgefahr vorliegt. 
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TABLE A. 
Showing angle of osteotomy in degrees. 

Uif urcation. 
_ _  

Case Side Age at op. After op. Final condition. 

1. 

2. 
4. 

5. 
t;. 
7. 

15. 

16. 
18. 
20. 

22. 

23. 

24. 

25. 
26. 
27. 

28. 
29. 

~ 

R 
L 
L 
R 
L 
K. 
L 
L 
R 
L 
R 
L 
R 
L 
R 
L 
R 
L 
R 
L 
L 
I, 
R 
L 
R 
R 
L 

15 

11 
10 

16 
10 
23 
17 

10 
10 
14 

10 

9 

10 

43 
14 
19 

11 
23 

120 
120 
130 
140 
140 
140 
130 
150 
120 
130 
140 
120 
135 
125 
145 
135 
115 
130 
145 
150 
140 
130 
120 
125 
130 
155 
150 

140 
135 
150 
140 
160 
140 
130 
150 
130 
135 
150 
150 
145 
150 
145 
145 
130 
130 
145 
155 
155 
160 
150 
125 
140 

straightened-out 
150 

Schanx. 

Case Side Age at op. A h  op. Final condition. 

8. R 37 135 135 
L 140 145 

10. L 9 130 straightened-out 
11. R 10 115 145 

L 125 140 
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TABLE A. 
Schanz (cont.) 

Case Side Age at op. After op. Final condition. 

12. R 5 140 straightened-out 
13. R 14 135 150 

L 135 150 
14. R 30 130 140 
17. L 35 110 120 
19. R 21 115 125 
21. L 35 130 130 
30. R 16 140 140 

TABLE B. 
Showing distance of osteotomy-angle from point of trochanter major. 

Bif urcat iow. 

Case Side Cm. 

5 
6 
7 
9 

15 
16 
18 
20 
22 

23 

24 
25 
26 
27 

28 
29 

R. & L. 
L. 
L. 

R. & L. 

R. 
L. 
L. 
L. 

R. & L. 
R. 
L. 

R. R: L. 
R. & L. 

R. & L. 

R. & L. 
L. 
L. 

R. R: L. 

R. 
R. 8: L. 

10 
9 

Intertrochanter 
8 

10 
Intertrochanter 

10 
10 

Intertrochanter 
8 
9 
9 

10 
9 
8 
8 
7 
8 
9 
8 

10 
11 
9 
0 
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Schaizx. 

Case Side Cm. 

8 

10 
11 
12 
13 

14 
17 
19 
21 
30 

R. & L. 

I,. 
R. & L. 

R. 
R. & L. 

R. 
L. 
It. 
L. 
R. 

10 
14 
12 
10 
9 

13 
11 
14 
9 

12 
11 
11 

TABLE C. 
Showing shortening. 

Bifurcation. 

Case Side Age at op. Before op. Final condition. 

1 L. 15 2 cm. 2 em. 
2 
3 
4 
5 
6 
7 
9 

15 
16 
18 
20 
22 
23 
24 
25 
26 
27 

L. 
12. 

R. 
EL. 
L. 

L. 
H. 
L. 
H. 

H. 
R. 
L. 
L. 

- 

r,. 

- 

- 

11 
10 
10 
16 
10 
23 
16 
17 
10 
10 
14 
10 
9 

10 
43 
14 
19 

5 >> 
4 >> 
none 
4 em. 
? 
9 >> 
4 >> 
1 >> 
5 >> 
5 >  
? 
none 
none(?) 
3 em. 
5 >> 
2 >  
none 

5 >> 
7 >> 
none 
6 crn. 
3 >  
5y1 >> 
2% >> 
1 >> 
7y1 >> 
7 >> 
2 >> 
none 
2 em. 
3 >> 
6 >  
5 >  
none 

28 R. 11 4 em. 6 cm. 
29 - 23 Relapse 
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Schanx. 

Case. Side. Age at op. Before op. Final condition. 
~ 

8 
10 
11 
12 
13 
14 
17 
19 
21 
30 

L. 
L. 
L. 
H. 
L. 
H .  
L. 
R. 
L. 
R. 

37 
9 

10 
5 

14 
30 
35 
21 
35 
16 

none 
4 cm. 
none 
2% cm. 
none ( ?) 
7 cm. 
9 >  
4 >  
6 >  
4 >  

1 cm. 
4 >> 
3'h >> 
234 >> 
1 >> 

11 )> 

13.  >> 
6~ 
6 >  
5 >  

TABLE D. 
Showing position of point of angle and centre of movement. 

Bifurcation. 

Angle straightened Centre of 
movement. Case. Situation of pt. of angle. No. of degrees. 

1 R  

1 L  

2 L  

3 L  

4 R  

4 L  

5 R  

6 R  

6 L  

7 L  

1 full cm. below and in  front of 
lower part of anterior edge of 
acetabulum 

do. 

A good 2 cm. below upper part of 
acetabulum on B level with lower 
edge of cavity 

Point of angle almost entirely 
lacking 

1 cm. laterally and below the cen- 
tral part of acetabulum 

do. 

Point of lower fragment in  ace- 
tabulum 

Anchglosis 

c. 3 cm. below lower front edge 
of acetabulum 

Towards upper part of acetabulum 

200 

15O 

200 

- 

0 

200 

0 

- 

0 

0 

Trochanter minor 

Trochanter minor 

I n  the ilium imme- 
diately above acet. 

Caput 

Caput 

Caput 

Point of angle 
- 

Caput 

Upper part of acetab, 
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Table D. Bifurcation (cont.) 

Angle straightened Centre of 
No. of degrees. movement. Case. Situation of pt. of angle. 

- 
Subluxation position 

Immediately in front of anterior 
edge of acetabulum 

Caput D L  

16 R 
100 Round a point in the 

basal part of the  u p  
per side of angle 

Point of angle 15 L 

16 R 

I n  acetabulum 

A good 2 cm. below the upper 
par t  of the top of the cavity 

60 

10" 

300 

On middle of the up- 
per side of angle 

MidCfle of upper side 
of angle 

18 L 

20 R 

2 cm. below acetabulum 

Somewhat in front of and below 
anterior edge of acetabulum 100 On upper side of an- 

gle near top of tro- 
chanter major 

20 L Just  laterally of upper edge of 
cavity 25O Near middle of up- 

per side of angle 

22 R Below the edge of the acetabulum, 
in front of it laterally 

do. 

c. 11/2 cm. laterally and below the 
anterior, lower edge of the cavity 

0 

100 

Caput and collum 

Capiit and collum 22 L 

23 R 
1 5 O  Mainly the extra ca- 

vity 

do. 23 L 

24 K 

do. 

Immediately beside and on a level 
with the anterior edge of the ca- 
vity 

0 

Upper side of angle 
near collum-. (Troch- 
anter major). 

do. 

0 

24 L 

25 L 

do. 

A few cm. to the side of acetab- 
ulum 

50 

15O Jus t  below eollum 
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Table D. Bifurcalion (cont.) 

Case. Situation of pt. of angle. No, of degrees. movement. 

.~ 

Angle straightened Centre of 

26 L 

27 R 

27 L 

28 K 

29 L 

c. 2 cm. to  the side of the anterior 
edge of cavity on a level with the 
middle part of the acetabulum 

Below and in front of lower edge 
of acetabulum 

Just  in front of and below an- 
terior eclge of acetabulum 

On a level with anterior edge of 
acetabulum, c. 1 cm. below middle 

Immediately below upper edge of 
acetabulum 

20° Upper side of angle 
near collum 

30’ On upper side of ang- 
le in middlemost part 

0 In  the middle of the 
upper side of angle 

100 Immediately above 
the acetabulum 

0 Middle part of upper 
side of angle a t  the 
medial edge 

Angle straightened Centre of 
No. of degrees. movement. Case. Siiuation of pt. of angle. 

8 R Inmediately below and in front 
of the edge of the acetabulum 

8 L In fixed external rotation just 
abore lower eclge of pelvis 

10 L Middle of acetabulum 

11 R Just  below anterior edge of ace- 
tabulum 

10 L Middle of acetabulum 

0 Middle par t  of upper 
side of angle 

0 Caput-trochanter 
section 

almost Caput 
straight- 
ened out 

?no unrr:nn ,F ~“, .~h- . . t  

section 

almost Caput 
straight- 
ened out 
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Table D. Schanz’ osteotomy (cont.) 
-~ - - 

Angle straightened Centre of 
movement. Case. Situation of pt. of angle. No, of degrees. 

12 R c. 10 cm. below and just  in  front 
of acetabulum. Trochanter minor 
is on a level with cavity edges 

13 R c. 3 cm. below anterior, lower edge 
of acetabulum 

13 L do. 

14 R c. 3 ern. below anterior, lower 
edge of acetabulum 

17 L Stump of collum in acetabulum. 
Point of angle at lower edge of 
pelvis 

2 ern. below and in  front of lower, 
anterior edge of acetabulum 

19 R 

21 L 2 cm. below lower par t  of ace- 
tabulum 

30 R Just  in front and c. 1 cm. below 
lower edge of cavity 

20° Middle part of upper 
(almost side of angle 
straight- 
ened out) 

Near trochanter 
major 

do. 

Caput region 

Stump of collum 

Caput 

In lower half of up- 
per side of angle 

Middle part of upper 
side of angle 

20 
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CASE HISTORIES 

A. Cases of Bifurcation operation. 

No. 1 (6954) Female, Aet. 15. 8. A. J. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg + 

Waddles, soon tires; left leg 2 cm. short. 

Bifurcation on both sides. 
Right side 27. 11. 26. Angle of osteotomy 128 
Left side 22. 1. 27. Angle of osteotomy 120'. 01 
the left side a sharp end points from the lowe 

fragment right into the  acetabulum. 

The first radiogram taken on the right side ha 
been lost. There is no radiogram until 3 year 

after operation. 

8 years. 

Limps, walks out for 2 or 3 hours, but become 
tired and gets pains. 

Lordosis normal ; Trendelenburg on the right sid 
is weakly positive, on left side negative. I 

Left leg 2 cm. short. 

Normal. 
__ 

Maximum loo to 15O on both sides. I 
10' on both sides. 

Right side 15O, left side lacking. 

None. I 
Not palpable. I 

No. 
Name 

Lordosis 
Trendel- 
enburg 

u m x  €> o,g'c..er= 
0 -I - x p  2 8- 5'3 

3 = o p  g 
p m  i * F  g. 

g 0%2 

0 

I. 

=:COO 
t a L g = =  

16" % 
230';' 
m y  - =  

Notes 

Time since 
OP 

rype of wall 
and time 

Lordosis 
Trendelen- 

burg 
jhortening ii  
:m Elevatioi 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotomy 

stretched to 

-. . -. ___ 
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Y-raus on 12. 12. 1933. 
h y l e  o f  osteotomy. Rt. side c. 1400, left c. 135O 
Distalice o f  anyle from apex of  trorhanter. C .  10 em. on both sides. 
d p p e a r u w e .  Rt. side, slightly rounded off; same on left side. 
Point of the anyle formed by  lower fragment in both cases. Angle 

tlirected obliquely backwards and outwards. 
Position o f  the angle in centyal post t jon.  Rt. side: point of angle lies 

a full cni. below and in front of lower par t  of anterior acetabular edge. 
Trochanter niinor points into the middle part of acetabulum. Upper side 
of angle parallel with anterior edge of acetabulum. Left side: the same, 
except that the trochanter niinor part and the part of the angle-side 
lying below it forms a surface which is separated by a column of a mm.’s 
breadth or so from the acetabulum area, which is so transformed that 
is has become similar in form to the adjoining parts of femur. I n  t h e  
lower parts the crevice is  partly blotted out. 

Position aibd appearauce o f  collum and eaput. Both well developed on 
both sides. Collum vertically directed. 

Extra socket. A small one immediately above acetabulum directed 
obliquely backwards and outwards. 

Acetabulum. Rt. side : slightly filled up. Left side : transformed ac- 
cording to the adjoining upper side of the angle. 

Position of  angle wi th  inward aizd outward rotation. Right side :slight 
rnoveinents round trochanter minor section. T.eft side : no movements 
demonstrable in the radiogram. 

I’ositiou o f  colltcin and captit. See above. 
Ceiitre of nzoveinent. Right side : trochanter minor section. 
Standing position as in  lying. 
Notes 

1 R. 1 a = Middle position Z1/% years after op. -- I b = Middle posifion, lying. 
1 L. 1 c = Middle position op. - 1 d = Middle position, lying. 

XO. 1. - SUAIJIART. - Angles of osteotomy straightenecl ou t ;  on 
left side froni 120’) to 135O, on right side from 1200 to 140O. The sharp 
point on left side worn clown. Angles of osteotomy open on both sides 
obliquely biickwarcls and outwards. On both sides, the 1)oint lies 1 cm. 
below anterior part of anterior edge of acetahuluin. Centre of movement, 
on both sitles, is at trochnnter niinor region. The pelvis is well suligorted 
on the left side, but on the right the cliayjhysis glides upwards somewhat 
before Trendelenhnrg becomes negative. Position is good, hiit ability t o  
walk i s  not satisfxctory. Linips. Shortening is nnchangecl. 

20. 
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I &o. 2 (7733). Female, aet. 11. A. L. K. 

Lux. cox. cong. sin. Lordosis increased, 
Trendelenburg + 

Attempt at bloodless reposition was made at thq 
age of 5, but was unsuccessful. Left leg 5 cm 
short. Tires very quickly when walking, and the1 

complains of pain. 

Bifurcation. 
Left side, 6. 5. 31. Angle of osteotomy 1300. 

2l,4 years. I 
Limps without raised heel. Normal walk sinc 
heel was raised. Moves indoors all day long, abou 

21,4 miles out of doors. 

Lordosis normal. Trendelenburg negative. I 
5 cm. Heel raised 4 cm. I 

Normal. 

Passive inflection normal, active inflection 409 

Normal. 

Normal. 

I External rotation normal, internal lacKing. 

No palpation. 

rype of wal 
and time 

Lordosis 
Trendelen- 

burg 
jhortening i 
:m Elevatio 

of heel 

Sf retching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotomy 

stretched tc 
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X-rays on 13. 12. 1933. 
1,ef t hip : 
ilizgle o f  osteotorng 1500, directed obliquely backwards and outwards. 
Distance of angle f r o m  apex of trochanter on the film 9 cm. (reduced 

Appearance: rounded off, with indication of jaggedness. Inconsiderable 

Point of  the angle formed by distal fragment of femur. 
Position of t1w angle i n  central position in lying position a full 2 cm. 

below upper par t  of acetabiilum, i.e. on a level with lower edge of socket. 
The upper side of angle runs parallel with anterior upper edge of socket, 
c. 2 cni. below it. Medial edge of lower side of angle reaches in height to 
lateral edge of socket. 

Position and appearance of  collurn and capct. Slightly atrophied. Col- 
liim directed chiefly vertically. Caput lies immediately lateral of and 
behind ilium, c. 9 em. above bottom of socket. 

measure c. 8 em.). 

spool-shaped swelling in  immediate proximity to  angle. 

Extra socket is lacking. 
Areta bulurn blocked up. 
Position of angle wit?[ inwarcl and outward rotation. With attempt 

a t  inward r. same position as in middle position. With outward r. the 
angle of osteotorny moves laterally. At the same time caput and collum 
shift niedially. The centre of movement lies in the ilium part  just above 
acetabulum. 

Position of collurn and caput. See above. 
Cciztre of  n t o v e m t .  See above. 
Standing position. Mainly unchanged position of femur i n  relation to  

pelvis. Upper side of angle approaches socket par t  through increased 
awryness of pelvis. With inward and outward rotation no displacement 
upwards. 

Notes. Right hip; normal. 

2 L. 2 a = Middle position op. - 2 b = Middle position, lying. -- 2 c = Lying, internal 
rotation. - 2 d = Lying, external rotation. ~~ 2 e = Standing, intemal rotation. - 

2 I = Standing, external rotation. 

No. 2. - SUhIBfARY. - The angle of osteotomy straightened out from 
1300 to  1500. It is open obliquely backwards and outwards. The point of 
the angle is  formed by the  distal fragment. I n  a recumbent middle posi- 
tion the point is 2 cm below the upper par t  of the acetabulum. The centre 
of movement lies in  the ilium region just  above the acetabulum. The 
pelvis is well supported in R niiddle position and internal rotation, but not 
with external rotation. AbilitJ- to mallr indoors normal, somewhat reduced 
out of doors. Limps. Bearing good. Shortening not increased. 
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Bifurcation. 
Left side on 18. S. 25. Trochanter section forms 
a right angle to  cliaphysis and almost straight 
continuation of femur. Caput lies within the ex- 
tra joint-socket. X-rays (von Bergen) on 21. 6. 27 : 
,An osteotomy just helow Trochanter minor has 
resulted in a healing-together with the lower frag- 
ment in  front of the upper one, and c. 4 cm. 

shortening.<< 

lengthen the feinural diaphysis, but without any 
result. 

About Sl/12 years. 

Limps very much without footgear ; with raised 
heel there is a slight waddle. Can manage the 

home perfectly well. 

Lordosis normal. Trendelenburg negative. 

- 
A< 

7 cm., with 41/12 cm. raising of heel. 

No. 
Name 

Lordosis 
Trendel- 
enburn 

No. 3 (7763). Female, net. 10. E. M. A. 

Lux cox. cong. sin. Lordosis increased, I Trendelenburg f 

-___ 

5.2  lu 0 
g ZI u 

m 0 cz 
$ !$ 3 
$ y - J 

~ ._ 

Notes 

Time since 
OP 

Type of wal 
and time 

Lordosis 
'Trendel- 
enburg 

Shortening i 
cm Elevatio 

- 

of heel 

Normal. 
Normal. I Normal. 

- 

Stretching I Normal. I Inflexion 

Normal. 

Abduction 
Adduction 

Rotation 

Not palpable. 
stretched tc 
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X- iaus  on 20. 11. 1933. 
Bn!jle of osteotomy. Left hip: angle almost straightened out, lies in 

t h e  immediate vicinity of trochanter section, which, together with collum, 
is slightly deformed (lumpy). Caput atrophic, collum directed vertically. 
Collum part and superposed par t  of caput luxated c. 11 cm. upwards and 
lies immediately to the side of and behind the  lateral edge of ilium. 
With inward rotation mainly unchanged position ; with outward r. the 
eaput part glides somewhat medially. 

Acetabulurn is shallow and rather wide. Above and to  the side of 
it  there is an indication of a shallow extra-socket. In  standing position 
unchanged position. 

3 L. 3 a = Middle position one year after op. - 3 b = Middle position. lying. - 3 c = Ly- 
ing, internal rotation. - 3 d = Lying, external rotation. - 3 e = Middle position, standing. 

No. 3. - SUMMARY. - Angle of osteotomy not present in this case. 
Collum-trochanter section forms a straight continuation of the diaphysis. 
The centre of movement lies in the caput. Ability to  walk normal, a t  least 
indoors. Bearing good. Limps. Shortening increased from 4 em. to 7 em. 
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I No. 4 (8194). Female; aet. 10. A. M. A. 

Lux. cox. cong. bil. Lordosis increased, 
Trendelenburg f 

Both legs of equal length; walks with troublc 
some limp. 

I 

Bifurcation. I Right side on 30. 10. 26. left 24. 7. 27. Right lowe 
fragment points straight into acetabulum. Uppe 
fragment displaced 2 cm. down on outer side o 
diaphysis. Angle of osteotomy on both sides 140' 

7 years. I 
Moves about indoors all day long, and can tak 

walks of 1 to 11h hours; does not limp. 

Lordosis normal, Trendelenburg neg. on both I sides. 

None. I 
Normal. I 
Normal. 

Normal. 

Normal. 

Normal. 

Not palpable. 

No. 
Name 

Lordosis 
Trendel- 
enbure 

Time since 
OP. 

rype of wall 
and time 

Lordosis 
Trendelen - 

burg 

Shortening ii 
:m Elevatior 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotomy 

stretched to 

X-rags on 27. 11. 33. 
Angle of  osteotomg : right side 1400, directed obliquely backwards and 

Distance of angle from apex of trochaiater: right side c. 8 cm. (reduc- 

Appearance. R. side: Point of angle well pronounced with a beaked 

outwards : left side 160°, directed obliquely backwards and outwards. 

ed 6$4 em). left side c. 10 cm. (reduced 81/a em). 
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superposing that  points immediately behind the front edge of acet:ibnlnin 
in a middle position. L. side : soft rounded-off curvature. Trochanter 
ininor shows increased width, lies against upper edge of acetabulum in 
a sliallom depression. 

Point of the angle formed bjj lower fragment on right side, while on 
left both angle fragments are  conipletely fused. 

Position of the angle in ceiatial position: on right side c. 1 cm. laterally 
and below rniddle part of ac&hnlnm, upper angle-side parallel with 
lateral edge of pelvis. Same conditions on left side. 

Position and appearance o f  collum and caput. On right side both 
vertically directed. Caput lies c. 9 cin. above acetabuluin on lateral edge 
of ala ossis ilii. Same on left side. 

E'mtra socket. Indication of one above acetabulum on right side and left. 
Acetabiilunb on both sides tolerably bloclied np. 
Position of angle with iiaioard and oirtioard rotation. With attempt a t  

inward r. unchanged position on both sides. With outw:ird r. the angle 
is directed backwards on both sides. 

Position of collunz. and capz~t.  Both malre the indicated glide movements 
on both sides. 

Ceatre of nzowenieiat on both sides chiefly with caput as midclle point. 
Staiiding position. Right side : inconsiderable dislodgment upwartls of 

caput. Left side: as in lying position. 

4 R. 4 a = Middle position op. ~ 4 b = Midd'e position, lying. -- 4 c = Lying, internal r. - 
4 d = Lying, external r. ~ 4 e = Middle position, standing. 

4 L. 4 f 7 Middle position op. - 4 g = Middle position. lying. - 4 h = Lying, inlernal r .  
- 1 i = Lying, external r. - 4 j = Sta&.ding, middle position. 

No. 4. - SUAIJIARY. - Angle of osteotoiny on right side unchanged 
1400. The bonegeg entering the acet:ibulnin has almost tlisappearetl. Angle 
of osteotoniy on the left side has straightened out to 160'. The angle-points 
are  formed by the lower fr;igiiient on the right side, while on the left the 
fragments have quite fused together, forming an even convexity. Both 
angle-opening turn obliqnely 1);wltwwrcls and outwards. On both sides, the 
nloveiiients take place chiefly with capiit :is centre-point. The pelvis is  
supported in the middle position and with internal rotation, but not with 
external rotation. In  a standing position, the upper fragment is pushed 
upwards along the pelvis. W:ilking capacity indoors normal, out of doors 
somewhat reducetl. Bearing good. Does not limp. Xo shortening. 
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No. 5 (8139). Male; aet. 16. T. J. 

Lux. cox. cong. dex. Lordosis increased, 
Trendelenburg + 

- 

Right leg 334 cm. short. Patient limps very mucl 
soon tires, and complains of pains. 

Bifurcation. 
Right side on 21. 7. 26. Angle of osteotomy 14( 
Medial par t  of lower fragment is right in aceti 

bulum. 

Circa ‘iy2 years. 

Normal. Since his operation has been able to  
all his work as agricultural pupil without tirin 

Lordosis normal. Trendelenburg negative. 

6 cni.: heel raised 4 cm. 

Normal. 

Normal. 

1 5 O .  

Normal. 

Normal. 

Not palpable. 

No. 
Name 

Lordosis 
Trendel- 
enburg 

rime since 
OP 

‘ype of wal 
and time 

Lordosis 
Trendel- 
enburp 

ihortening 
m Elevatic 

of heel 

Stretching 

Inflexion 

Abductior 

Adductioi 

Rotation 

Angle ol 
osteotom! 

stretched 

~~ 



,Y - ra~s  on 14. 12. 1V33. 
Aizgle of osteotomy c. 140°, directed obliquely backwirds and outwards. 

I t s  distance from Iboint of trochaiiter c. 8 ciii. (rednced ineasure c. 
6lh cni.). 

I)rstrrrice of nirctle froin apex of troct~anter. Osteotomy performed im- 
rneilintelg helow trochanter minor, \\ hich is  enlarged to  well twice its 
size and with its point lies in acetabulum, which is slightly blocked np. 
Trochanter niinor point is  slightly irregular. 

Position cold appearance of collzcin and caput. Right hip : caput lies 
iinnieclintrly kiterally of a shallow, well developed extra socket iin- 
n1edi:itely above acetabulum. I t  i s  directed backwards upw:irds. Collum 
and c:ipnt well deb eloped. Collum \ ertically directed ancl inconsiderably 
outwards and b:ickwards. Left hip : normal. 

Posrtiora of angle with inward and oicttoard wtatiotz. With outward 
r. tile trochanter ininor point moves slightly to the side, and a t  the sanie 
time the capnt and colliim take a slightly more medial position. With 
inward r. no change in position. 

Ce)i tre of movement. The enlarged trochanter minor part supports 
acetabnlum, and round this the movement chiefly takes place. 

S’tczrcding position. No change in position coinpared with 13 ing position. 

5. R. 5 a = Middle posiliori op.  - 5 b = Middle position, lying. 

No. 5. - SUMfiI,14RY. - Angle of osteotoniy unchanged. 1 . h ~  end of 
the lower fragment resting in the acet:il)ulnm has been trnnsforinetl and 
has assumed a capntlike appearance. Centre of inoveinent lies in the 
bone-peg. The pelvis is well snpporktl in all positions. Bearing ancl 
walking capacity without remark. Shortening increased by 2W cni. 
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Bifurcation. 
Right side on 18. 8. 26. Osteotomy goes through 
Trochanter minor. Caput-Trochanter par t  lies 
laterally of diaphysis. Its longitudinal axis is 
parallel with longitudinal axis of the diaphysis. 
Left side on 8. 1. 27. Angle of osteotomy 1300. The 
osteotomy was performed opposite the lower edge 

of acetabulum. 

H. CAMITZ 

Patient walks very badly indeed, limping and 
dragging herself along. 

No. I No. 6 (2850). Female; aet. 10. S. A. F. A. I Name 

u r n %  e> 
m_ZE.E3 

0 3.2" : zF $. 
g xG%$ m a  

Lordosis 
Trendel- 
enburg 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg f both sides. 

Right hip-joint aachylosis in 200 flexion and 15O 
adduction. Anchylotic walk. Patient can walk for 
3 or 4 hours, but then gets pains i n  the back. 

Lordosis further increased, Trendelenburg nega- 
tive on both sides. 

Though there i f n o  actual shortening, the deform- 
ity on the rignt side means a practical shortening 

of 3 em. 

Type Of wal 
and time 

Trendelen- 
burg 

Shortening i 
cm Elevatio 

of heel 

Mobility only on left side. Normal. 

70° 

~~ 

Time since 
O P  

Stretching 

Inflexion 

30° 

100 

Normal. 

Abduction 

Add uct ion 

Rotation 

_____ 

Not palpable. 
Angle of 

osteotomy 
stretched tc  
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X - r a y s  on 20. 11. 1033. 

d n y l e  o f  ostrotoinu amounts to 130°, directed obliquely backwards and 

Distance o f  atLgle from apex  of trochaizter, c. 10 cin. 
Appearance, rounded off. 
Point of t h e  atzgle formed b y  both fragments. 
Position of the  aizyle i n  central position c. 3 em. below lower front 

edge of acetabulum. Trochanter minor part well developed, size of thumb- 
end, is directed towards middle part of acetabulum, and with its point 
reaches to about 1 em. from edges of acetabulum. 

Positioib utzd appeumiwe of c.ollum and cuput. Collum and caput slight- 
ly atrophied. Collum directed vertically. Capiit lies in a shallow extra 
socket, immediately above acetabulum. Extra socket directed obliquely 
backwards and outwards. 

Left hip: 

outwards. 

E x t r a  socket. See above. 
Acetabulzcin. Slightly blocked up. 
Position of angle with inward and outioard rotation. With inward r. 

no change in  middle position. With outwnrcl r. the angle is directed 
further back. 

Position of collurn and c a p u t .  Rotation movements take place round 
caput. 

Ceiitre of movement.  Caput. 
Etaitding position. Sanie as in lying. 
Notes. Right hip, ancliylosis. 

6 R. 6 a = Middle position op. - 6 b = Middle position. 

~ 6 f = Lying, external r. - 6 g -= Middle position, standing. 
6 L. 6 c = Middle position op. - 6 d = Middle position. lying. ~ 6 e = Lying, internal r. 

No. 6 - SUMMARY. - Right-sided post-operative anchylosis with flec- 
tion-adduction position. Angle of osteotomy on left side unchanged 1300. 
Opening of angle directed obliquely backwards and outwards. Trochantw 
minor points to acetabnlum, and is  thickened. Caput remains in the 
shallow extra cavity. All movement takes place round the head of the 
joint. In the middle position, the pelvis, when weight is thrown upon it, 
sinks towards the trochanter minor section. With external rotation, the 
pelvis is not firmly supported. Bearing and walking capacity not normal, 
owing to the anchylosis. There is a shortening of practically 3 cm. on the 
right side. 
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No. 7 (8500). Female ; aet. 23. G.  B. 

Lux. cox. cong. sin. Lordosis increased, 
T'rendelenburg + 

Walks with a bad limp and tires after half-an- 
hour's walk, when she coinplains of pains in  hip 
and back. 9 em. shortening. Radiogram shows 

caput in a shallow extra socket. 

Bifurcation. 
Left side on 30. 4. 27. Angle of osteotomy 150? 
Owing to X-rays discovery, scarcely 30° abduction 

Owing to  20° genu. valg. sin., a corrective supra- 
cond. osteotomy was performed on 25. 2. 28. At 
the same time a n  attempt was made to lengthen 

the femur diaphysis. 

-4bout 6?L2 years. 

Walks with a limp, partly owing to shortening 
imrtly to considerable atrophy in the hip muscles. 
Walks from 20 minutes up to  an hour. Was at 

' once adinitted for renewed massage treatment 
ancl at the New Year, 1934, coulcl walk 2 hrs. 

Lordosis normal, Trendelenburg negative. I 
5% cm. ; heel raised 4 cin. I 

Not palpable. I 

Notes 

Time since 
OP. 

'ype of wall 
and time 

Lordosis 
Trendelen- 

burg 
ihorteoing ir 
rn Elevatior 

of heel 

- ~- 

Stretching 

Inflexion 

Abduction 
Adduction 
Rotation 
Angle of 
osteotomy 

stretched to 

-___ 

__ 

__ -~ 

I___ 
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X-vaus on 27. 11. 1033. 
Left hip : 
Angle  of osteotoiny c. 1600 directed backwards laterally. 
Distance of aiigle from apex of trochaiater c .  10 em. (reduced measure- 

ment c. 8% em.). 
Appearance. On point of angle of osteotoniy a thin layer, separated 

from the upper par t  of the shallow socket by a gap scarcely em. broad. 
Upwards this layer passes into the trochanter minor. Increased thickness 
of bone near and on this layer. 

Point  of the angle formed b y  lower fragment. 
PositLon of the angle in central posittot& obliquely backwards and 

lateral. The upper side of the angle runs parallel in the main with the 
lateral edge of the pelvis. 

Yosztzon and appearance of colluin and caplit. Both collum and capnt 
atrophic. Colluin directed upwards medially, caput lies in  the soft parts 
immediately to the side of and behind the edge of the pelvis, c. 9 em. 
above the middle part of the acetabulum. 

Extra socket is indicated imiuediately behind and above acetabulum. 
Acetabulurn considerably filled up. Its upper part slightly sclerotic, 

with a n  uneven layer. Immediately below this the point of the angle of 
osteotomy. 

Position of aiigle wi th rntoavd and outward rotatzon glides towards 
upper part of socket. 

Position of  colluin and cuput. With outward rotation the caput wanders 
meclially, and with ini%ard rotation it takes the opposite direction. 

Centre of mocewaent. Upper part of acetahulum. 
rStaiidz?zg positton. Unchanged position coiiipared with standing. 
Yotea. Right hip: Caimt levelled off in  its upper medial surface, rests 

with this against the upper part of the sliqhtly filled-up acetabulum. In  
the soft parts immediately outside the upper edge of the socket is a 
calcareous shadow of about the size cf a brown bean. 

7 L. 7 a = Middle position two years after op - 7 b = Middle position, lying. - 7 c = Lying, 
internal r. - 7 d = extelnal r. - 7 e = Sanding, middle position. 

KO. 7. - SU1\IJIBRY. - Anrle of ohteotomy unchanged 150°. The point 
is formed by  the lower fmginent. In the middle position, the o p ~ n i n g  
of the mgle  is directed oliliquely, backwards and laterally. Centre of 
movement is it point in the uplier lmt of the acetabulnm. The pelvis is  
supported in all positions escept with external rotation. There is an 
indication of a n  estrn socket, hut the capsule of the joint iiiust be very 
wide, not preventing the iiiovement of the head. I n  a standing position, 
the situation is unch:inged coinpared with the lying one. Walking 
capacity is iinlwoved. Ikar ing good. Limps. Shortening diminished froiii 
‘3 to 5% em. Kight side: Cal)ut is in a sublnsiition position. 
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Lux. cox. cong. sin. Lordosis increased, 
Trendelenburg + 

Walks with a limp, but fairly easily for 11h hours. 
Shortening 4 em. The radiogram taken a t  time of 
atlmission showed that there was a n  extra socket, 

but i t  was very shallow. 

~~ 
~~~ 

- _ _ _ _ _ _ _  
Bifurcation- 

Left side on 12. 2. 1930. Osteotomy performed 
intertrochanterally, and the lower fragment W D E  
displaced half the breadth of the bone medially. 
without any abduction worth mentioning, as the 
caput was well fixed in  the extra socket. Nc 

angle of osteotomy was aimed at. 

3 years. 

H. CAMITZ 

I No. 9 (8813). Female; aet. 16. A. K. 

Lordosis normal. Trendelenburg negative. 

~ _ _ _  

2yl cm. shortening; heel raised 2 em. 

I 

Normal. 

Normal. 
~~~~ 

Normal. I Normal. 
~~ ~- 

Normal. 

Not palpable. 

- 

No. 
Name 

Lordosis 
Trendel- 
enburg 

p-mn", € >  Eg9LZ 5 2- 5.3 
0 Z.E., g 
P O s ~ ~ G ; '  

5,: 0 0 

3-309 = 

a;== 
a O S Z  

zw -=  

rime since 
OP. 

ype of wal 
and time 

Lordosis 
Trendel- 
enburg 

hoi tening i 
tn Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rot .tion 
A n g l e 3  
osteotorny 

stretched ti 

$ y %  

-~ 

-~ 

~~ _______ 
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X-vaue on 1. 12. 1933. 
Left hip: The reduced caput enters a shallow extra socket, which lies 

immediately above and behind the acetabulum, only separated from i t  
by a thin ridge. All the acetabulum is choked up. An osteotomg had been 
performed immediately below the trochanter section, a t  the back of which 
a ladder-shaped ledge had consequently been formed. 

The angle of osteotomy is open in front and forms a n  angle of 140°. 
It lies free in the soft parts at a distance from the pelvis of c. 5 cm. 

Right hip: An extra socket formation similar to the one on the left 
side. A reduced caput like that on the left side enters the extra socket. 
Otherwise no changes to  be observed. 

9 L. 9 a = Middle position op. - 9 b = Middle position lying. 

No. 9. - SUMhIART. - Caput femoris has a steady position in a n  estrn 
cavity lying inimediately close to, above and behind acetabulum. The 
diaphysis is shifted inedially in relation to caput. The angle of osteotoniy 
is open in front and fornis an angle of 140O. It lies free in the soft parts, 5 
cni. from the pelvis. The movement takes place with caput as centre. 
Walk, bearing and mobility normal. Shortening diminished from 4 to 2y2 
a n .  Right side shows that the caput is here in a snhlusation position. 

2 1  
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I _._. 15 (9978) Female; aet. 17. I. G. M. S. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg $- I 

Walks badly for short distances, easily grow 
tired and then has pains. C. 1 cm. shortening ( 

right leg. 

Bifurcation. 
Right side on 14. 8. 29. Angle of osteotomy 11: 
to 1200. Left side on 15. 5. 29. Angle of osteotom 
130°. On the  left side the osteotomy was perforn 

ed intertrochanterally. 

About 4 years. 

Walks out 2 or 3 times daily for about 2% mile 
at a stretch. With raised heel the gait is norma 

Lordosis normal, Trendelenburg negative. 

Left leg 1 cm. short, counterbalanced by raise 
heel. 

Norm a 1. 
Patient has free passive inflexion on both sidee 
but when lying can only inflect 600: similar 01 

both sides. 
Right 20°, left 15O. 

Reduced on both sides. I 
Lost on both sides. I 

I 
Not palpable. I 

Type of wal 
and time 

Lordosis 
Trendel- 
enburg 

Shortening i 
xn Elevatio 

of heel 

Stretching 

lnilexion 

Abduction 

Adauction 

Rotation 
Angle of 
osteotomy 

stretched to 

_______ 
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X-rays on 9. 12. 1933. 
Angle of osteotomy. Right side, c. 1300. Left side, c. 135O. 
Distance of angle from apex of trochanter on right side, c. 8 cm., on 

left side, c. 8 cm. 
Appearance. Right side : lower fragment protrudes in  a point, slightly 

rounded off. Left side: point formed by the medial edge of the slightly 
transformed trochanter minor part. 

Point of the angle formed by. See above. 
Position of the angle in central position. Right side : Directed obliquely 

backwards and outwards. The beak-shaped point lies immediately in 
front of the anterior edge of acetabulum. Upper side of angle parallel 
with acetabulum-edge. Left side: point of angle which is made up of 
trochanter minor lies within acetabulum. Upper side of angle is parallel 
with edge of acetabulum. 

Position and appearance of collum and caput. Right side: Both direc- 
ted obliquely upwards and outwards, slightly atrophic. Left side : both 
form a fork open upwards and outwards. Caput lies outside the anterior 
edge of a shallow extra socket. 

Bmtra socket: on both sides immediately above acetabulum a shallow 
extra socket directed obliquely backwards and outwards. 

Acetabulum on both sides slightly blocked up. 
Position of  angle with inward and outward rotation. Only ma11 

Position of collum and caput. On both sides slight oscillations. 
Centre of movement on right side round a point in  the basal par t  of 

the upper side of the angle; on left side round the tenon of acetabulum. 
Standing position unchanged in the main. 

changes on both sides. 

i s  R. 15 a = Middle position op  - IS b = M'ddle ponifion, lying. - 15 c = MiddZ position. 
standing. 

i s  L. I5 d = Middle po41ion ap. - 15 e = Middle position, lying 

No. 15. - SUMMARY. - Angle of osteotomy on right side 
straightened out from l W  to 130', on left side froni 1300 to 135'. On the 
right side, the point of angle is formed by the lower fragment, which 
protrudes and forms the front branch of a fork, the rear branch of which 
is formed by the upper fragment. This points obliquely backwards and 
outwards. The point of the angle is immerliately in front of the anterior 
edge of acetabulum. The centre of movement on right side is a point 
in the basal part of the upper fragment. On this side, the pelvis i s  
supported in the middle position and internal rotation, but not in external 
rotation. 

On the left side, the point of the angle lies within the acetabulum, and 
round this point all movements take place, the  pelvis being supported in 
all positions. Walking capacity good. Bearing normal. Does not limp. 
Left leg 1 cm. too short. 

218 
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I No. 16 (105%). Feniale; aet. 10. E. 11. K. 

Lus. cos. cong. des. Lordosis increnseil, 
Trendelenbuig + 

Limps since birth. Limp has steadily increase6 
No other trouble. Right leg 5 cni. short. 

Bifurcation. 
Right side on 27. 11. 29. Angle of osteotoiny 140’ 
Froin lower fragment a sharp point is directel 

right into the ncetabuluni. 

About 4 years. 

Girl’s parents very well satisfied with result. Sh 
walks with raised heel, with very slight linq 
all clay long without esperiencing tiredness o 

pain. 

Lortlosis normal, Trendelenburg negative. 

~~~~~ ~ 

Shortening 7 K  cin. Elevation of heel 6 em. 

Normal. 

Normal. 

Normal. 

Outward rotation normal, inward 1’. limited. 

Not palpable. 

~~~ - ~ ~~~ ~ 

No. 
Name 

Lordosis 
Trendcl- 
enburg 

~~~~ ~. 

___~ - 

Time since 
OP- 

‘ype of wall 
and time 

-~~ ~. 

Lordosis 
Trendel- 
enburg 

lhortening ii 
m Elrvatioi 

of heel 

Stretching 

Inflexion 

. 

~~ 

Abduction 

Adduction 

Rotation 
Angle of 

osteotomy 
stretched t o  

~ _ _  ~~~~ 



S - J . O ~ S  UII ;i. 12. 1033. 
1Cight hip : 

ol)liqiiely back~vards and ontn-ards. 
.-lii,qle of o.steofottiy 1500, \vith central l~osition of foot, tlirected 

1)iataiice of uiigle f ro in  npec of ft’ocltaiifet.,  9 em. 
Appetrmtire, rounded off with inconsidera1)le thickening. 
Poitit of tlie atiyle fovtned hu lower fragiiient. 

I’o.~itioib of the trtiule i t &  central position, lying: a full 2 em. below iipper 
lmrt of socket-roof. Upper side of angle parallel with lateral edge of the 
iwlvis. Trochanter ininor part siuall xncl slightly lerelletl. 

l’ositiotl. a n d  appearairre of collum utbd cxprrt: slightly atrophiecl. 
Colliim directed obliquely u1)nards nnd inwards. Capiit lies immediately 
hehind the lateral edge of ilium 

E + t m  socliet lacking. 
-1vetabriZim slightly blocked nl). 
I’ositiotb of aizyle io i th  itaicard and otittcnrd rotaiioii. With inward r. 

the angle of osteotoniy approaches the acetal)ulnm a little ; with outward 
r. it slightly parts from it. With inward r. capiit and collum move a 
little away from ilinni and laterally, init in the opposite direction with 
olit\vard 1’. 

Po.Tition of collutn mid cnptct. See a b o ~ e .  
Gelitre of inocemeizf is about in the iuidclle of the upper sitle of angle. 
,Stal/tZiitg posi t io i ! .  In  the main as in lying !)mition. 
S o f e s .  Lef t  lr i p :  no chanjies obserrn1)le. 

16 R. 16 a = Middle position op. - 16 b = Standing, internal r. - 16 c - Standing, exter- 
nal r. - 16 d = Middle position, lyiug. - 16 e = Lying, internal r. - 16 f : Lying, external r. 

So.  16. - SUJIMARY. - The angle of osteotoniy straightened out 
froin laOD to 150°. In  the iiiitldle position of the foot, the angle is open 
o1)liquely I)acliw;irds ancl oiitwirds. The sharp point has disappearecl, and 
the radiograin shows a rounded convexity, the most projecting part of 
which is farmed by the lower fraginent. This part lies a full 2 cm. below 
the roof of the cavity. The upper side of the angle is parallel with the 
lateral edge of the pelvis, and the concitrity is directed obliquely hack- 
~ a r d s  ancl outwards. The pelvis is supported in the middle position and 
with internal rotation, hilt not with external rotation. The centre of the 
iiioveiiient is on the middle of the ripper side of the angle. Walking capa- 
city normal. Bearing irnprow(1. Linips. Rliortening increased by Z$$ cm. 
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Normal. 

Internal rotation lost, external normal. 

Not palpable. 

No. 
Name I No. 18 (10527). Female; aet. 10. E. V. . 1 

Adduction 

Rotation 
Angle of 

osteotomy 
stretched t( 

Lux. cox. cong. sin. Lordosis increased, 
Trendelenbnrg + I- enburg 

u..'z: <+ 
zug 

"m+$. 

Wallis with 8 limp, which has increased (hiring z 0' 0. 9- 
the last few years. No other trouble. Left leg $ 2 u' " 

0 3.E. VI 
5 cm. short. 

d. 

Y ' O . . O  

Bifurcation. g + Y z  Left side side on 28. 5. 30. Angle of osteotomy 
1200. The osteotomy at lower edge of acetabulum. 

o9 6; 
2 g CAW - =  

I---- ___________.__ 

About 31h years. 

I I 
Can move about like a normal child, but h i p s  a Type of wall 

little. and time 

Lordosis I Lordosis normal, Trendelenburg negative. I Trendel- 
I I enburg 

Shortening ii 
cin Elevatioi 

of heel 
Shortening 7 cm. Heel raised 5 cm. 

Normal. Stretching 

Normal. Inflexion 

Normal. Abduction 

_____ 
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X-rays on 2. 12. 1033. 
Aiigle of osteotomy. Left hip:  150° directed obliquely backwards and 

outwards in central position of foot. 
Distance of  angle f r o m  apex of trochanter, 9 an. 
Appearance: rounded off with slight thickening. 
Point of the angle formed by lower fragment. 
Position o f  the angle in central position, lying: 2 cm. below aceta- 

bulum. Lower side of angle reached in  height to  lateral parts of socket. 
Upper side of angle runs parallel with lower par t  of 0s ilium. 

Position and appearance of collum and caput: collum directed almost 
vertically. Caput lies c. 5 cm. above and behind acetabulum. 

Extra socket: a shallow extra socket is  indicated. 
Acetabulum blocked up. 
Position o f  angle wi th  inward aicd outward rotation. With inward r. 

t h e  point of the angle moves in under acetabulum. With outward r. i t  
moves away from it. 

Position o f  collum and caput with inward and outward rotation a 
slight lateral and medial displacement, respectively. 

Centre of movement in middle of upper side of angle. 
Standing position: the upper side of angle approaches the socket and 

the  parts lying above it. The difference amounts to 2 em. as against lying 
position. 

Notes. L e f t  hip: no changes to be seen. 

18 L. 18 a = Middle position op. - 18 b = Middle position, lying. - 18 c = Lying, internal r. - 
18 d = Lying, external r. - 18 e = Standing, internal r. ~ 18 f = Standing, external r. 

No. 18. - SUMMARY. - The angle of osteotomy straightened out 
from 12P to 1500. The radiogram shows an even convexity, the concavity 
of which is directed obliquely backwards and outwards. The highest point 
of the vaulting lies 2 em. below the acetabulnm. The pelvis is  supported 
in  the middle position and with internal rotation, but not with external. 
The movement centre is in the middle of the upper side of the angle. 
In  a standing position, the. upper fragment is  pushed up towards the 
cavity. The difference is 2 em. as compared with the lying position. 
Walking ability good. Carriage good. Limps. Shortening increased by 2 em. 



I So. 20 (11592). Peiiiale ; net. 14. H. I<. 

1,nx. cox. cong. bil. Lordosis increased, 
Trendelenburg + 

Walks with great difficulty, owing to hard con- 
tractures in the adduction inuscles of both hip 
joints. Can only walk out with the help of a stick 

~~ 

Bifurcation. 
Right side on 19. 11. 30. Angle of osteotomy 136O 
From the lower fragment a sharp point is clirec 

tecl up towards the shallow acetabuluin. 
Left side on 21. 1. 31. Sngle of osteotoiuy 126O 

Three years. 
. . - 

Patient is well satisfied; is never tired; has nc 
pain. Says she can w:ilk for long distances, bui 

limps on the right side. 
- -  I- I Lordosis +. Trendelenburg negative on both sides 

Right leg 2 cni. short. Heel raised 1M cin. I 
Xornial. 

700. 

loo to 15O. 
..~ ______ ~~ __ 

Normal. 
Ontmnrd rotation normal. Inward rotation re- 

stricted on both sides to half. 

iSot palpable. 

~- - 

I 

No. 
Name 

Lord o si s 
Trendel- 
enburg 

~~~ 

Time since 
OP. 

rype of wall 
and time 

Lordosis 
Trendel- 
enburg 

jhortening i i  
:m Elevatioi 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotomy 

stretched to 

~~ 

X-raus on 11. 12. 1933. 
Angle of osteotonti/: right side, 145O. directed oblianels backu ds and 

outwards. Left side, 150°, directed obliquely backwar& and outwards. 
Distance of angle froin apex of trochanter: right side, 10 cm (red. 

measure c. ti%), left side, 10 cm. (red. measnre c. 8%). 
Appearance. Right side evident angle. In soft parts niedially and 

behind point of the angle some chalky shadows the size of grains. Left 
side: on point of angle a thin wedge-shaped layer ; just meclially of this a 
chalky shadow scarcely the size of ii pea. 



Poi i t t  of t7ie angle  fotrized b y  lower fragments on both sides, which 
have merged \\.ell with the uli1)er. 

1’ositioiL of the niiyle in ceiztiwl posit ioi i .  Right side: somewhat in 
front of and under anterior edge of acetwbnlum. Left side : immediately 
lateral of the iipper eclge of socket. Side of upper angle runs parallel with 
1)elvis on both sides. 

Position a ~ d  a p p e a m i f c e  of C o l l r l i n  n ird  cnprct. Right side : collum and 
caput somewhat atrophied. Colluni in central position directed vertically 
and iuediallg. Caput sitnutecl 10 cni. above middle part of acetal)nlnrn. 
Left side: similar, save that calnit is less clereloped. Caput lies c. 12 cni. 
a h v e  miclclle par t  of acetnbulum. 

Extra socket. ltight side : sinall, well 1n;irkecl extra socket. Tuniid 
edges inmediately ab0T-e acetnbulum. Left side : a similar but soinemhat 
sinaller extra socket. 

Icetabulum.  Slightly filled 111) on both sides. 
I’ositioii of aif!/le ,with i / i lcai ’d and oirttcnrd rotation. Right side : with 

inward r. inconsiderable iiiedial shift of angle. With outward r. the angle 
is directed further back\vnrds. Left side: with attempt a t  inward r. no 
tleinonstrable change in position. With outward 1%. the angle moves lateral- 
l y  and is directed further back. 

Poxitioik of co2ZunL and cnprct.  With rotation both show slight glide 
niorements on both sides, especially niarlted on left side. 

Centre of iiioreiiierit with rotation lies on right side on upper side of 
angle near pnint of trochwnter, on left side niore in the middle of the 
side of the angle. 

Stattdi,ilg positioii. On right side the calJut is  shifted upwnrds a em. 
cir so. Left side: same as on right, the upper side of the angle on both 
sides alJ11rnaching the lateral edge of the pelvis. 

20 

20 

R. 20 a ~ MIddle position op ~ 20 b ~ Middle position. lying. - 20 c = Lying, internal r. ~ 

20 d = Lying, external r. - 20 e ~ Standing, Internal r. - 20 f ~ Standlng. external r. 
L. 20 g = MiddIe position op. ~ 20 h ~ Middle position, lying. - 20 i = Lying, internal r. - 
20 j - Lying, external r. ~ 20 k ~ Standing, internal r - 20 I ~ Standing, external r. 

So. 20. - SUI1IMART. - ilneles of osteotomg straightened out. Right 
side from 135O to 145O, left froiii 127 to 150°. Both angles open obliqiielg 
Iiackwarcls antl outwards. Both angle-l)oints formed by lower fragment. 
The right one lies soniewhat in front of antl below the acetabnlnin’s 
anterior edge, the left one just laterally of the upper eclge of the cavity. 
C‘mtre of nio\eiiient lies, on the right side, on the upper side of the 
:inele near the toll of the trochanter major: on the left side, more in 
the middle of side of the angle. The pelvis is  supported on both sides in 
rhe middle position and with internal rotation, but not with external. 
Walking ca1iacit)- nnrnial. Bearing good. Limps. Whether shortening nxs 
increased as iI rehult of the operation is inipossible to say. 
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No. 22 (12020). Female ; aet. 10. -4. 31. J. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg + 

~~~ 

Patient has  always walked with a waddle. Ha 
pains in the back, and the lordosis is almost a 
right-angles. Has to be helped to  school. No cei 

tain shortening. 
-~ 

H. CA4UITZ 

~~ ~ ____ 

Sbout 21/12 years. 
.~ 

Patient walks about all day in the house witho 
trouble, but only takes short walks out of dooi 

Gait is somewhat waddling. 

Lordosis normal, Trendelenburg negative. 

Kone. 

Normal. 

Normal. 

Normal. 

Normal. 

Normal. 

Not palpable. 

Bifurcation. 
Right side on 22. 8. 31. Angle of osteotomy 14: 
Left side on 28. 4. 31. Sngle of osteotomy 131 

No. 
Name 

Lordosis 
Trendel- 
enburg 

~~ 

J m %  e b 
D Sc. a 3 p;zg$ 
, ?.-gW E 

w m ! ? m  

Z $ W O  

:: gfgz 
F!s-(Der 
;$ zg 

J 5 .0  E. 
~- 
-. 

rime since 
OP. 

ype of wal 
and time 

Lordosis 
Trendel- 
enburg 

hortening 
rn Elevatic 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 
Angle ol 
osteotom: 

stretched 1 

____ 

_____ 

_____ 



X - ~ a y s  on 20. 11. 1933. 
Angle of osteotornv. Right side, 145O, in central position directed 

Distance of angle from apex of trochanter. Right side, c. 9 em. reduced 

Apprarance: both sides rounded off. 
Point of the angle formed by both fragments on both right and left. 

Place of osteotomy difficult to distinguish from adjoining parts. 
Position of the angle in centrul position. Right side; immediately 

below edge of acetabulum, and somewhat in front and to the side of it. 
Trochanter minor just below upper edge of socket, slightly protruding. 
Left side: same. 

Position and appearance of collum and caput. Right side: collum 
vertically directed. Caput atrophic, lies c. 8 cm. above middle Dart nf 
acetabulum, immediately behind the lateral edge of 0s ilium. Left side : 
similar. 

obliquely backwards and outwards. Left side. 145O, do. do. do. 

measure 744 em. Left side, c. 8 em. (red. 6% cm.). 

Eztru socket is lacking on both sides. 
Acetubulum filled up. 
Positio?~ of angle with inward and outward rotation. Right side: with 

inward r. the upper side of the angle slides in  under acetnbulum, and 
the angle is directed more laterally. With outward r. the mgle is directed 
bacliwards through the swinging out of the upper side of the angle. Left 
side : similar. 

Position of collum and caput. Mainly retained position on both right 
side anti left. 

Centre of movement on both sides with caput and collurn as  axis. 
Standmg position. Right side: caput is shifted upwards c. 1h cm. 

Left side: caput is  shifted upwards c. lh em. 

22 R. 22 a = Middle position op. - 22 b = Middle position, lying. - 22 c 7 Lying, internal r. ~ 

22 d = Lying. external r. - 22 e = Middle position. standing. 
22 L. 22 I ~ (Middle position op. - 22 p = Middle position, lying. - 22 h = Lying, internal r .  - 

22 i -= Lying. external r. - 22 j = Middle position, standing. 

. 

No. 22. - SUMMARY. - Angle of osteotomy on right side unchanged. 
On left side, increased from 135O to 145O. Sngle-openifigs on-both sides 
point obliquely backwards and outwards. Both fragments meet a t  the 
point of the angle on both right and left side. Point of the angle on the 
right side is immediately below the edge of the acetabu1um;and somewhat 
in front of and to the side of it. Trochanter minor just below upper edge 
of cavity. Same conditions on left side. Centre of movement, on both sides, 
the caput-collum region. I n  a standing position, the caput is forced 111) 
yz em. on both right and left side. The pelvis is supported in all posi- 
tions, save with external rotation. Walking capacity indoors, normal, 
diminished out of doors. Waddles. Bearing good. No shortening. 
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KO. 23 (12172) Female; aet. 9. S .  S. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg f 

~~ 

~- ~- ~~ ~ 

Patient walks very hadly, with legs crossing encf 
other. Radiograms show shallow extra sockets 

Hifurcation. 
Right sicle on 16. 12. 31. Angle of osteotoniy 116' 
Left side on 2. 3. 32. angle  of osteotoiny 130' 

~~~ 

About two years. 
- - ~~~ 

Parents consider that child can move like othei 
children. She walks without difficulty for n~oi'f 

than 3 miles, but waddles slightly. 

Lordosis somewhat too great. Trendelenburg 
negative. 

~~~ 

I Right leg 2 cni. short. Heel raised 2 em. 

- ~~~~~ _ _ _ _ _ _ _ - ~  ~ 

Noriual. 

Normal. 

Normal. 
- ~- 

Normal. 

Left : normal. Right : only dislocation iuorements 

Rot palpable. 

Time since 
O P .  

ype of walk 
and time 

Lordosis 
Trendel- 
enburg 

hortening i I  
m. Elevatiot 

of heel 

Stretching 

Inflexion 

Abduction 
- ~ _ _ _  

Adduction 

Rotation 
Angle of 
osteotomy 
itretched to 

~- - 

I-rnUs on 27. 11. 1933. 
d ~ y l e  of osteotorny. Right and left hips : 130O.. Both open obliquely 

Distance of aikgle from apex of trockanter. Right, 8 cin. (Recluced 
backwards and outwards. 

ineasiires 6% em.). Left, 7 em. (Red. measnre, 6 em.). 



ilpperct uric e .  Right : rounded off, indication of spool-shaped intensificn- 
tion. Left : siniilm conditions. 

Point  of the  atiyle foinaed b y  both fragments an the right side, mi l  b~ 
lower fragment on left side. 

Position of the angle 2 . r ~  ceiitral P O .  on.  Right side: About 11/2 em. 
laterally and below anterior loi\er edge of socket. Upper side of angle 
runs piirallrl n ith anterior edge of socket. Left side : similar position. 

I'osztiotc u)rd appeat anre of coI1~ina ctwd caput. Right side : colliirri and 
caput somewkitit atrophic. Caput little pronounced ; lies with its medi:il 
edge in a shxllom extra socket iinniediately :%hove acetnl)ulurn. Left side 
similar conditions. 

Extra socket. See abole. 
Beetabulictri : slightly filled up. 
Position o f  arcyle wztli inloaid aiid outward rotation. Right side: n ith 

inward r. no change of position (central position). WXh outward r.. in 
the main unchanged. Left side: Similar, save that with outward r. tlir 
angle is shifted backwards. 

Povition of collunz aizd cnput. On both sides indicated glide iriovemcml 
out and in with inward and outward r. 

Ceizt? e of movement. Mainly extra socket, both right and left sitlei. 
fltaudztzy posatzon. Right side : indicated shift of caput ulnvartls. I&t 

side : caput shifted about 1 cni. ul~wards. 

23 R. 23 a = Middle position op. ~ 23 b = Middle position. lying. - 23 c : Lying, internal r.  ~ 

23 d = Lying, external r. ~ 23 e = Middle posilion. standing. 
23 L. 23 f : Middle position op .  - 23 g = Middle position, IyinR. ~ 23 h = Lying, internal r. - 

23 i Lying, external r. ~ 23 j - Middle position, standing. 

No. 23. - SUMJIARY. - 4iizle of osteotomy on left side unchanged 
13W. On right sitle, straightenetl out from 115O to 130°. Points are rountletl 
off on both sitles. They are formed on the right side by the two fr;ig- 
nients, on the left l)y the lower fr:ignient. On the right side, the point lies 
just below the anterior edge of the cavity, on the left side, just below ant1 
in front of the anterior edge of the cavity. Both angles are open obliquely 
Ixickwarcls ;inti outwards. Centre of movement lies mainly in the extra 
cavity, both on right and left side. Pelvis is supported in the middle posi- 
tion and with internal rotation, but not wilh external. On the left sitlr. 
the caput is tlisl)liicecl 1 cm. upwvnrds when weight is thrown on it. 
Walking cnpxcity nornial, knit waddling. Bearing good. Right leg is 2 cni. 
too short. 



322 H. CAMITZ 

I No. 24 (12206). Male; aet. 10. L. Y. A. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg + I 

The boy has always limped and has had difficult5 
in walking. Right leg is 3 cm. short. 

Bifurcation. 
Right side on 16. 9. 31. Angle of osteotomy 145' 
The right osteotomy yielded a flute-like point or 
lower fragment, and patient felt pain when thc 
after-treatment was to begin. The point wa: 

chiselled off on 23. 11. 31. 
Left side on 13. 1. 32. Angle of osteotomy 150' 
The left osteotomy borders on the upper edge o 

trochanter minor. 

About two years. 

Patient moves freely. Goes out foF-3 miles withou 
pain or tiredness, but there is a slight waddle i i  

the gait. 

Lordosis normal, Trendelenburg negative. 

._ 

Right leg 3 cm. short. Heel raised 2 cm. 

Normal. 
Normal passive bending, but actively not mori 

than 300 on both sides. 
Normal. 

~ ~ ~ _ _ _ _ .  

~ 

Normal. 
No inward rotation on either side. Outward I 

normal. 

Not palpable. 

No. 
Name 

Lordosis 
Trendel- 
enburE 

Time since 
OP. 

'ypc of wall 
and time 

Lordosis 
Trendel- 
enburg 

~ 

ihortening ii 
rn Elevatior 

of heel 
Stretching 

Inflexion 

Abduction 
Adduction 

- 

______ 
~~ 

Rotation 

Angle of 
osteotomy 

stretched ti 
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X-rays on 12. 12. 1933. 
Angle of osteotonzy. Right side, 14F, directed obliquely backwards and 

outwards. Left side, 155O, directed obliquely backwards and outwards. 
Distance o f  angle f r o m  apex of trochanter. Right side c. 8 cm. (red. 

measure c. 6% cm.). Left side c. 8 cm. (red. measure c. 6$5 cm.). 
Appearance. Right side, medially and close to point of angle, a slight 

stratification. A similar one also on the left side, beakshaped. 
Point of  the angle formed bg the lower fragment on each side. 
Position of the angle in central position. In  both cases the points of 

the angle lie just laterally of and on a level with the anterior edge of 
the socket. 

Position and appearance o f  collum and caput. On both sides the collum 
and caput are  pushed up behind ala ossis ilii. 

Extra socket is lacking on both sides. 
Scetabulum filled up on both sides. 
Position of angle wi th  inward and outward rotation. With attempt at 

inward r. unchanged position on both sides. With outward r. the angles 
are  directed backwards. 

Position of collum and captit. C'ollum and caput rotate on both sides 
with moderate movements laterally and medially. 

Cent1.e of mozenaent on both sides lies on upper side of the angle near 
the collum. 

Staircling position. Inclicated shifting upwards of both capita. 

24 R. 24 a = Mlddle position op. - 24 b = Middle position, lying. - 24 c = Standing, inter- 
nal r. - 24 d = Standing, external r 
24 L. 24 e = Middle position op. ~ 24 f = Mxddle position, l y i n ~ .  - 24 g = Standlng, inter- 
nal r. - 24 h = Standing, exlernal r. 

No. 24. - SUMMARY. - Angles of osteotomy on right side unchanged 
145O, on left side, straightened out from 1500 to 155O. The point is formed 
on both sides by the lower fragment, and in both cases the points of 
the angles lie just lateraly of and on a level with the anterior edge of the 
cavity. Both angle-openings point obliquely backwards and outwards. 
Centre of movement lies on both sides on the upper side of the angle near 
the collum. (Trochanter major). The pelvis is  supported in  the middle 
position and with internal rotation, but not with external. Walking 
capacity normal but waddling. Bearing good. Right leg 3 cm. too short : 
not increased by operation. 



3 24 H. CAJLITZ 

KO. 2.2 (12289). Feniale: net. 43. 1.2. -1. 

1~1s. cox. cong. sin. 1,ordosis increased 
Trentlelenharg + 

Patient has a l m ~ y s  linilw(1, but the trouble d i c  
not really arise iintil a year before the operation 
She walks with the help of a stick for .> or 1 (  

minutes a t  most. Left leg 5 CIU. short. 

Bifurcation. 
Left side on 29. 9. 31. Angle of osteotoniy 140' 

About two years. 

Patient walks ahout the house with a limp. I)u 
withoiit pain. Out of doors she can move al)oii 

for an hour a t  most. 

Lorilosis +. Trendelenhnrg +. 

Shortening G cin. Heel raised 4 cni 

Too great. Relapse. 

Too great. Relapse. 

Too great. Relapse. 

Too great. Relapse. 

Too great. Relapse. 

Not palpable. 

-~ - 

~~~ 
~~~ 

~ ~~ ~ ~~ ~ _ ~ _  ~~~ 

rime since 
O P .  

ype of wall 
and time 

Lordosis 
Trendel- 

enburg 

hortening ii 
m. Elevatioi 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 
Angle of 

osteotomy 
itretched tc 



X - t a y a  on 11. 12. 1933. 

Atiyle  of osteotottiy 155O, in central 1wsitioii clirectetl straight I):icB- 

Ui.stntice o f  atr!/le from apes  of  tt~oc.7itrtitrr~ ;il;cnit 0 ciii. (red. iueasiire 

dppeamtrce .  Proximal and distal fragnirnts lie irregularly for n dis- 

I'oitit of tlre atrfile f o i w e d  bu lower fnigiuent. 
I'ositioti o f  the citiyle iio c*etitmI posifioir. Angle lies a couple of cni. 

laterally of acetabuluni. 
Positiori cttfd trppearntice o f  c d Z u t r i  cord c v p i r f .  Both somewhat atro- 

phied. Capiit lies lusnted upwartls c. 10 C I I I .  and is on the back of the 
1:iteral part of a1:i ossis ilii. Colluiii directetl iip\varcls ineclially. 

E'rtia socket. Indications of a small extra socket alm-e acetabuliiiu. 
-4cetabuZiciti. Somewhat filled n ~ .  
Position of toryle with itizcnrd atid oirtrcnrd rotation. With inward r. 

the angle swings slightly medially. With outmirtl  r. the angle is directed 
almost medially. (Open medially). 

Position o f  collrtrn and capcct. Both ni;ike glide nioveinents with ont- 
ward and inward rotation, innards and outwards respectively. 

Ceii t i e  of mocertietit lies just below collnni. 
Stailding position: the c:iiwt moves upwvarcls about 1 em., the upper 

side of the angle approaching the pelvis in central position. With out- 
ward and inward rotation no change in height. 

Left hip:  

\v\.arcls. 

c. 7y1 em.). 

tance of c. 4 ciii. 

Yotes. Right side : normal finds. 

25 L. 25 a = Middle position op. ~ 25 b ~~ Middle position, lying. - 25 c - Lying, internal r. - 
25 d = Lying, external r. - 25 e - Standing, internal r. 

X41, 2.3. - S17JIJIAiI~T. - -11igle of osteotoniy iiicrrasetl froiii 14O0 ttr 
133". Point foriiierl l)y lon-rr fixeiiitiiit. and lies ;1 couple of cin. to the 
side of wxtihiiliiiii. The m-le oprris straight I)aclavards. The olieration 
hiis consequently not I)rouglit about the desired stabilizing of the pelvis. 
The iniprownirnt that iintloul)tetlly did take place can most likely be 
attributed to partly the increased tension in the iielro-trochanteric iuw- 
culature, partly to rest, niassnge ancl hyilro1);tthy. The centre of movement 
lies just helot\ the colliuii. Patient walks I\ itli a liiup. Walking c:il)acity 
not uatisfwctorJ-. I.ortlosis rriiiciiiis. Shortrninr incre;iuetl 1)) 1 CIII. 

22 
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No. 26 (12439). Female; aet. 14. &l. L. W. 

Lux. cox. cong. sin. Lordosis increased. 
Trendelenburg $. 

Patient walks lyithout much trouble, but limp! 
on left side and has 2 cm. shortening. 

Bifurcation. 
Left side on 18. 11. 31. Angle of osteotomy 130' 

~ _ _  

dbout  two years. 

Walks indoors without trouble all day long, an( 
takes walks out of doors for a n  hour. When hee 
was raised, the limp became almost imperceptible 

Lordosis normal, Trendelenburg negative. 

Shortening 5 cm. Heel raised 3 cm. 

Normal. 

Patient inflects passively normally, but a c t m  
not more than 30°. 

Normal. 

Normal. 

Normal. 

Not palpable. I 

No. 
Name 

Lordobis 
Trendel- 

enburg 

-~ 

Time since 
O P .  

ype of wal: 
and time 

Lordosis 
Trendel- 

enhurg 

hortening i 
m.  Ele\,atio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 
-~ 

Rotation 
Angle of 
osteotomy 

stretched tc 
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X-rays on 2. 12. 1933. 

Angle of osteotoiny 1500, directed obliquely backwards and outwards. 
Uistatice of angle f r o m  apex of trochaitter c. 8 cm. (red. measure 

Appearance. Pronounced angle with a small beak-shaped formation 

Point of the angle formed by lower fragment. 
Positiota of  the angle in  central position lies c. 2 cm. laterally of 

anterior edge of socket on a level with middle par t  of acetabulum. Upper 
side of angle runs parallel with lateral edge of 0s ilium. 

Posit ion and- appearance o f  collum and caput. Both slightly atrophied. 
Caput well separated from collum, which is directed vertically. Caput 
lies luxated upwards c. 9 cm. from middle par t  of acetabulum, on the  
back of the lateral edge of ilium. 

Extra socket. Indications of one just  above acetabulum, directed 
laterally backwards. 

Acetabulum rather filled up. 
Position of angle with inward and outward rotation. With inward r. 

the angle moves inconsiderably to a more medial position. With outward 
r. the angle is shifted backwards. 

Position of collum attd caput. With inward rotation collum and caput 
move laterally, with outward rotation medially. 

Centye of 1uoz;entent lies on the upper side of angle near collum. 
Standing position. Caput is moved upwards a few cm., while the upper 

Notes. Right side, normal finds. 

Left hip : 

c. 6% cm.). 

medially. 

side of the angle approaches the lateral edge of ilium. 

26 L. 26 a = Middle position op. - 26 b = Middle position, standing. - 26 c = Middle posi- 
tion. lying. - 26 d = Lying, internal r. - 26 e = Lying, external r. 

No. 26. - SUJIJIART. - Sngle of osteotomy straightened out from 
130° to G O o .  Point of angle formed by the lower fragment. It lies about 
2 cm. to the side of the anterior edge of the cavity on a level with the 
middle part of the acetabulnm. The opening of the angle points obliquely 
backwards and outwards. The centre of movement lies in  the upper side 
of the angle near the collum. The pelvis is  supported in  the middle posi- 
tion and with internal rotation, not with external rotation. In a standing 
position, the caput is shifted upwards a few cm., the upper side of the 
angle then approaching the lateral edge of the ilium. Walking capacity 
normal indoors, reduced out of doors. Bearing good. Slight limp. 
Shortening of left leg increased by 2 cm. 
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KO. 27 (12.311). Female: aet. 19. 1. 1.. I,. I 
I 

Lux. cox. cong. bilat. Lordosis increased, I 'l'rendelenbiirg + 

Patient has always nalketl badly, n-ith a liiiiii 
now tires after 5 minutes' K:&. Left leg 211!! cir 
short. The first X-rap showed capnt on righ 

side fixed in ii well dereloged extra socket. 

Bifurcii tion. 
Right side on 31. 8. 32. Angle of osteotoniy 120 

Left side on 18. 5. 32. -4ngIe of osteotoiny 123 
From the lower fragment ii rather sharl) pain 
is directed towards the acetabuluin. The uppe 

fraguient crosses the lower one. 
At the after-treatment of the right side it prove 
impossible to obtain free mobility. Gr;idually ther 
arose i i n  iiplwently complete anchylosis with flel 
tion ;idduction contracture and shortening. I't 
tient therefore walked badly, with 21 marke 
limp. At the beginning of 1934 the capi t  par t  o 
the right side was consequently extirgated. T h  
after-treatment is still going on as this is bein 
written, and early in April (1934) the patient ha 

good mobility on this side. 

Left side, about n year and R half. 
____ 

Left side 1,ar;sive TOo, active 3W. I 
Left side iiornial. 1 
Left side nornial. I 

Left side: inward rotation lost, outward r. 
normal. 

-__ 

Palpable on left side in Searpa's triangle. 

No. 
Name 

Lordosis 
Trendel- 
enbdrg 

u&;R 5% 
z.0 ;'EW ; 2- 5'3 

0 5 g, 
= T ) O p z r p m  

3uDu = 
~ ~- 

w 
J 

m 
09, 

g %:a0 
o m  

m m -  
% Z  

g 25. 
3 
0 3  

Y 

'3 
-. 

Time since 
o p -  

rype of wal 
and time 
Lordosis 

Trendelen- 
burg 

Shortening 1 
:m Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotom y 

stretched t 

~~ ~ 

~. 

- 

____ 

-~ 



-Y-myS on Ci. 12. 1933. 

rl@e of osteototmy c. 150”. in central positicin directed ohliqnelp back- 

Di.stu,cce of atigle frorrr tiper of t t~ocl~airter c. 10 cni. (~ediiced iiieiisure 

;1ppeam?rce. Houndetl off in front. Jletlially in height corresponding 
bo lower edge of wcetabuluiii, irregular stratifications, which are  separated 
from a stratification on the corresponding place on the edge of the ;Ice- 
tahuluiii by a fissure of :I couple of 113111. in breadth. 

Poitrt of t f ie  atcgle formed hy the distal fragment. 
Position of the arLgle i t z  ceiitml positioii. See above. Ppper side of 

angle rnns parallel with the pelvis in corresponding parts. 
Positioti arid appearance o f  collzinb and caput. Both well dewlopetl. 

C‘ollum short. Caput hat-shaped, with a ridged stratification niedially a t  
the edge. It rests in R shallow oblong extra socket a t  the hack of ala 
ossis ilii, immediately ahol-e ant1 hehind the acetabulum, which nearly 
coincides with it. 

Ilipht hip : 

,\-:irds and outwards. 

(’. S% cm). 

I.:zt+a socket. See above. 
.-tretubulrm. See ahove. Acetahuluni small and shallow. 
Z’ositioti of a?i{/le acitlc i t i ~ 4 ~ 1 ’ d  arid orrticnrd rotatioil.  With rotatioil 

nioveinents of the leg small glitle niorenients hetween side of angle and 
lower edge of acetalmluni. 

I’okitiot? of colluttc mid capcct. In  the niain unchanged. 
CetrIie of ntocetnetrt. See above. 
,i’ta,tidiug posilioir. Inconsiderable l)ushing 111) of feniur. 

Left hip : 

\wrcts and ontn-ards. 

c. 9% cni.). 

what swollen. 

9?hg1e of oiiteototriu c. 12.5” in central position directed ohliquelg back- 

Distance of ailfile f r o m  apex of troclrtoiter 11 cni. (reduced measure 

dppeal’ance: ronnded off. The correslmnding distal fragment sonie- 

Point of the ariyle formed by the distal fragment. 
Po.sition of the attole in central posit.ion lies iinniecliately in front of 

nnd below anterior edge of acetahuluin. Upper side of angle runs mainly 
parallel with pelvis, below anterior edge of acetahulnin. 

Position and appent’ance of collrltic. and caput. Colluni and caput some- 
what atrophic. Colluni directed vertically and slightly niedially. Caput 
lies iminedintely hehind crista iliacii zrnterior sup., and with its lateral 
Dilrt rises tn the level of the lateral edge of pelvis. Distance of capnt 
from acetahuluni. about 8 cni. 

Rztm socket is indicated iniiiiecli:itely above acetabuluni. 
-4c2etab?c1u~tr filled nl), with tninidly intensified edges. 
Position of ariqle with iti,r,card aud oirt,coat.d yotation. With attenipt 

at inward r., as  in central position. With outward r. the angle is clirected 
inore to the back. 

PositiorL of collutrz. niid capict. With outward rotation colliin and caput 
shift niediallg ; with in\vard r. they shift in the opposite ,direction. 

Ceritie of n~ot:emeirt I S  about in  the middle of the upper side of angle. 
S t a n d i i ~ g  poaitioti: the whole of the upper side of the angle is moved 

ulwards, thus appro:iching the lateral par t  of the pelyis. 
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27 R. 27 a = Middle position op. - 21 b = Middle position, lying. - 21 c = After extirpation 
of caput. 
27 L. 27 d = Middle position op. - 27 e = Middle position, lying. - 27 f = Lying, internal r. - 
27 g = Lying, external r. 

No. 27. - SUMMARY. - On the right side, the angle of osteotomy is 
straightened out from 120° to 1500. The angle is open obliquely backwards 
and outwards. The point is formed by the distal fragment, rounded off in 
front. It lies at the lower edge of the acetabulum, and on the top there 
are  irregular layers, separated from similar ones on the eorresponding 
spot on the edge of L-.e acetabulum by a fissure two mm. in breadth. Caput 
is well developed, hat-shaped. It lies in a shallow, oblong extra cavity 
at the back of ala ossis ilii just above and behind acetabulum. The caput 
is so fixed in this extra cavity that  all movements are practically lost 
and the leg is  firm in a flexion-adduction contracture. I n  March 1934, 
the  caput was extirpated, whereupon movement returned. After-treatment 
continues at the time of writing. Left side : Angle of osteotomy unchanged 
125O. Point of angle, formed by the distal fragment, lies just in front of 
and below the anterior edge of the acetabulum. Centre of movement is 
about in the middle of the upper side of the angle. On this side, the 
pelvis is supported in  the middle position and with internal rotation, 
not with external. I n  a standing position, the upper side of the angle is 
pushed somewhat upwards. Walking capacity and bearing before extirpa- 
tion of caput were poor. 
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30. 28 (12652). Feiiiale ; iiet. 11. E. J .  K. 

Lux. cox. cong. des. Lorclosis increased. 
Trendelenburg + 

~ _ _  

Patient has rilways had a limp, which has in 
creased. N o  other troubles. Right leg 4 cn1. short 

-~ - _ _ _ _ _ _ ~ ~ ~  . 

Bifurcation. 
night  side on 30. 3. 31. Angle of osteotoikly 130' 

About three years. 

Moves about indoors all day without any trouble 
Goes out walking for 2 or 3 miles. Is then rathe 
tired, but without pain. With raised heel thc 

limp is very slight. 

Lordosis normal, Trendelenburg negative. 

~~~ 

Shortening ti cin. Heel raised 3 cm. 

__ _~ 
Normt1l. 

Normal. 

Normal. 

Normal. 

Normal. 

Not palpable. 

. ~~~ ___- 

No. 
Name 

Lordosis 
Trendel- 
enburg 

~ _ _ _ _ _  

______ 

Time since 
OP. 

rype of wall 
and time 

Lordosis 
Trendel- 
enburg 

Shortening i 
:m Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

~ _ _  

Rotation 
Angle of 

oateotom y 
stretched t c  

-~ 



S - t v l / . x  on 80. 11. 1033. 

-4rrqle of ostrotoijr 11 l4U0, directed obliquely I)ackn-;irds antl outw:irtls. 
Uintaiic,e of trtiyle frorir trpr.x of tr~oclitrirtrr~ c. 9 cni. (retluced meiisiire 

-4ppetrr’trirc.e. Hoiindetl off ~vitli slightly spool-sh:il)ed thickening. The 
different fr:ifmmts can sc;irc~ly Ijr distingiiished from each other any 
longer. 

Right hil) : 

c. 7% em.). 

I’oirit of the crii,qle forrried hi/ lower fr:igiiient (see above). 
I’okitiort of tlte uiivle i i i  ccirtrnl position. Point of angle lies on :L level 

with :interior edge of :icetal~iiliini. c. 1 cni. helo\v its niitltlle part. U1)i)er 
side of angle lirs liarallel with arid below iipppr part of ncetabuluiii, nntl 
above and :it the side of these p:nw 

I’ositioiL arrd trppeur’triit~e of c ~ o l l i i r r i  t i r id ctipirt. Collnm directed vertical- 
ly. (Inpiit lies liisatecl upw;irtls c. 8 cm. ahovr middle part of acetahuliiril. 
laterally antl iniiiiedizitely Iwhintl lateral rtlge of os iliiim. 

Extru socket. -1 small rstrii socket. iiiiiiie(1i:itely above :tcetal)ulum, 
directed laterally mid backwartls. 

dcetnbuluiii.  Fairly I)locked uli. 
Position of trii!/!e t r i th  i r i i r t i t ~ l  trirt l  orrfrrctr t l  rotatior!. With in\v:irtl r. 

the angle lies slightly nietlially : with oiitwird 1‘. it is directed striligllt 
I~irckwarcls. 

I’ositio)% of c~oll iot~ ccird cnprct. With oiit\vard antl inward rotation : 
tyljical glide niovements, iiiedially and laterally, respectively. 

Cetit1.e of rmoret,ke,Lt lies round :i point immediately above acetabuliiin. 
,Sttliidirr!/ positioit. Tlq)er sitle of xngle apl)ro:ichss adjoining parts of 

3Jotex. Left hip : normal findings. 
os ilium. 

28 R. 28 a ~ Middle position op. - 28 b - Middle position. lying - 28 c : Lying, internal r. - 
28 d = Lying, external r. ~ 28 e = Middle position, standing. 

90. 28. - SUhIhlAItP. - 4ngIe of osteotomy increased from 1300 to 
140”. It opens obliquely backwards and outwards. Both fragments are  
fused together, but the point is formed by the lower frwnient. I t  lies on 
it level with the anterior edge of acetahiiliim. 1 em. I)elom the middle. 
C’entre of movement lies round a po:nt immediately above acetahiiliim. 
Pelvis supported in middle position and internal rotation, but not esternitl 
rotation. In  a standing position, the upper side of the angle approaches 
adjoining parts of 0s ilium. Walking capacity indoors normal, out of doors 
reduced. Bearing normal. Very slight limp. Shortening of right leg 
increased 4 t o  6 c1n. 
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I No. 29 (12798). Female; aet. 23. A. D. RI. 0. 

Lux. cox. cong. bilat. Lordosis increased, 
Trendelenburg f 

Though patient has limped since birth, she was 
not troubled until a year before op. Now shc 
tires very soon and gets pain in the back. Right 
leg c 2 em. short. X rags show that  on the righl 

side the cagut is in a shallow extra socket. 

Bifurcation. 
Right side on 9. 12. 31. Angle of osteotomy onlj 
156O, owing to position of caput in a n  extrz 
socket. Left side on 9. 3. 32. Angle of osteotom) 

1500. 

About two years. 

Goes about indoors without much trouble, bui 1 waddles. Walks out for 2 miles at the utmost 

I Does not tire so fast and has  no pains. 

Lordosis +. Trendelenburg on left side negative 
on right side positive. 
~~~~ - -~ 

On right side a relapse has taken place. 
Right leg is 3 cm. short. Movements in all direc 
tions too great, save with abduction, when it ir 

5 O  a t  the utmost. 

Left side normal. 1 
I Left side active and passive 70°. 

Left side normal. 

Left side 10". 
Left side : inward r. considerably reduced. Aboul 

half outward r. 

Not palpable. 

No. 
Name 

Lordosis 
Trendel- 

enburg 

Time since 
OP. 

?ype of walk 
and time 

Lordosis 
Tren de I - 

enburg 

jhortening it 
.m Elevatiot 

of heel 

Stretching 

Inf'exion 

Abduction 

Adduction 

Rotation 

Anele of 
osteotomy 

stretched to 
X-rays on 4. 12. 1933. 
Angle of oeteotorny. Right hip: only a n  indicated angle of osteotomy. 

directed backwards. At the place of the osteotomy the upper and lower 
fragments are  closely grown together at a n  area of c. 9 cm., resulting in 
a shortening of the corresponding length. Left hip: angle c. 150°. 

Disfunce of angle frotn apex of trochanter. Left side, c. 9 cm. Right 
side, see above. 
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Appearance. Right side : see above. Left side : see below. 
Point of the angle formed b y  lower fragment on left side, its medial 

part forming a projecting blunt point. 
Position of  the angle in  central position. Left side : point of angle lies 

immediately below upper edge of acetabulum ; upper side of angle paral- 
lel with lateral edge of pelvis. 

Position and appearance of collum and capnt. Left side : both directed 
vertically. Colluni lies at the back of the lateral edge of ala ossis ilii, 
caput c. 10 cm. above middle par t  of acetabulum. Right side: caput, col- 
lum and trochanter lie back of ala ossis ilii, collum directed medially 
backwards, and caput lying c. 10 em. above middle of acetabulum. 

Estra socket. On both sides a small extra socket, just above ace- 
tabulum, directed obliquely backwards and outwards. 

A4cetabulum blocked up with slightly tumid edges. 
Position of angle wi th  inward and outward rotation. Left side : with 

inward r. mainly the same position as with central position. With out- 
ward r. the angle is directed more backwards. Right side: with outward 
r. femur revolves chiefly round caput par t ;  likewise with inward r. 

Position of collum and caput. Left side: both swing slightly with in- 
ward and outward rotation. Right side : movement chiefly round caput. 

Centre of movement on left side lies a t  the medial edge of middle 
part of upper side of angle. On right side the movements are  chiefly round 
the caput. 

Standing position. Left side : upper side of angle approaches pelvis. 
Right side: caput and collum are pushed up  to the back of ala ossis ilii. 

29 R. 29 a = Middle position op - 29 b = Middle position, lying - 29 c 7 Lying, internal r. 

29 L. 29 f “4iddle position op. - 2Y g = Middle position. lying. - 29 h = Lying, internal r. 
L9 d = Lying, external r - 29 e = Stanaing, external r .  

29 i = Lying, external r. - 29 j = Middle position, standing. 

No. 29. - SUAIAIART. - Angle of osteotorny on right side is  practic- 
ally straightened out, and centre of movement here lies round caput. 
Relapse. Angle of osteotomy on left side unchanged 150O. The point is  
formed by the lower fragment, the medial par t  of which forms a projec- 
ting, blunt point lying immediately below the upper edge of acetabulum. 
The centre of the movement, on this side, lies at the medial edge of the 
middle part of the upper side of the angle. The pelvis is slipported in all 
positions except with external rotation. In a standing position, the upper 
par t  of the angle approaches the pelvis. Walking capacity and bearing 
are poor, owing to the relapse on the right side. Shortening on the right 
side increased by 1 cm. 
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So. S (8593). Feiii;ile: aet. 35. 13. J. I 
Lux. cox. cong. bil. - Polynrthrit, chron. Lordosis 

increased. Trenilelenlmrg +. 

Walks I)adly, watldles, and soon tires. Complains 
of continual pains in the I)acli. As there is no 
stability, it  is impossible to measure any certtiin 

difference in the length of the legs. 

Bilateral low osteotomy, Schanz's niethod. Wight 
side on 10. 8. 27. Angle of osteotoniy 135'. Left 
side on 10. 12. 27. Angle of osteotoiiig 140'. -4 
fistula formed on the left side from Schanz's 

screw. I t  henled after c. 4 months. 

_ _  _ _  ~ __ 

~ -- ~- 

~ . . - 

About eight years. I 
I 

Wallrs with a slight waddle, but says she feels 
strong. Can go for :I \villk of about an honr :Ind 

R half, :ind never has pains. 

Lordosis additionally increased. Trendelenlwrg 
neg. on right sitle, pos. on left. I 

Left sitle 1 ciii. short. 

Nor111a1. 

Patient has noriiicil passire inflection on botk 
sides, hut no actire do. 

Normal. 

Normal. 

Normal. 

Palpnble on both sides in Scarp:i's triangle. 

___- - _ _ _ _  

~ _ _  -- - 

-~ 

_ _ _ ~ ~ ~ _ _ _ ~ _ _ _  

~ _ _ ~  ___ -~ ~- 

Time sitice 
OP. 

'ype of wall 
and time 

Lordosis 
Trendelen- 

burg 

~- 

ihortening i 
m Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 
Angle of 
osteotoiny 

stretched to 

- .~ 

% 
3 
f", 
n 
0 

2. -. 
CI -.. 
0 
S 
0 
5 
N 0 -- 
c 0- 

g 



S - / Y L & S  on 211. 11. 1033. 
.4n!/le of o.steototiil/. ILight side. c. 13.7. Left sitle. c. 147'. 
I ) i . s t r r w c  of ( i t i v l c  f t v w  c1pe.r of ti'or.hn?jtei'. Right sidr. c. 10 TIII.  Lrft 

dzipeciixric.c.. Hoiintlrtl off 011 hith sides. 
I'oiiif of tlrr <r~t!/7e f o m i e d  
Positio,i of the anyle i t c  cetitral position. Right side : angle tlirectrcl 

obliqnely backwtirds and outn:irds. Angle of osteotoniy lies immediately 
below and in front of edge of acetal~iiliiiii. In central position the iipper 
side of angle is paraklel with lateral edge of pelcis. Left side: angle of 
osteotoniy in central position is directed straight I)acIi\\.ar&. Tplwr side 
of angle fornis a pointed angle with 1uter:il edge of iielvis. 

ioti cold appcnraicce of ~~ol71rir1. c r i i d  cnput. Right side : collriiu 
directed rerticaslly, and like cantit is rather atrophied. C:iliiit lies. a t  IiRcIi 
of crista ilincas lateral edge, c. 10 cni. from acetialtnlu1ii. Left sitle : colluni 
;ml  caput :inti trochiinter 1)tii.t puslirtl 111) to )):irk of (IS ilinni. 

sitlt.. c. 14 cni. 

Io\ver fragiiient o11  both sides. 

Acetabrt7zc~n. hlocked ul) n-ith tumid edges. 
Poaitioit of aihyle ,with iiiecnl'd m i d  oictu:a~d l'otnfioti. Eight sitle : with 

outward rottitinn the angle is directed right IXIck\ViIrtls, Lefts aitle : the 
angle is directed 1)ackwards nietlially. 

I'ositioti of ro7lzim and  caput. Right side : with oiitwartl rot:ititrn c.ol- 
Iiini :ind capnt shift medially. Left sitle : rotation roiintl caput ant1 
trochnnter part. 

Cejbtre of m o ? w / i e i ~ t .  Right sitle : niidtlle part of upper side of :incIr. 
Left side : see above. 

Totes.  Patient only photogralihed in standing position. S-rtiy-esniiiined 
in lying position. but riot photogrtqilied. 

8 R. 8 a = Middle position, op. -- 8 b = Middle position. standing. - 8 c ~ Standing. inter- 

8 L 8 e = Middle position, op. - 8 f = Middle position, standing. - 8 g 7 Standing, exter- 
nal rotation. - A d = Slanding. external rotation. 

nal rotation. 

Ko. 8. - SUMMART. - Angle of osteotoiiiy on right side unchanged 
132. I n  a middle position, the angle opens obliquely I)acRwvartls and side- 
ways. Point of angle lies just in front of and below the lower edge of 
acetahulum. It is rounded off. The centre of the movement lies in the 
middle part of the upper side of the angle. The pelvis is supported in the 
middle and with internal rotation, but not with external rotation. On the 
left side, an angle of osteotoiny which has heen increased from 1400 to 
l W ,  but this angle is directed straight backwards in a lying middle posi- 
tion. The pelvis is therefore well supported only with internal rotation. 
Here, too, the centre of movement lies in the middle part o f  the upper side 
of the angle. Walking capacity is increased, 1)ut not satisfactory. Rearing 
pow. No definite shortening. 
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I Xo. 10 (8817). Male ; aet. 9. A. K. 

Lux. cox. cong. sin. Lordosis increased. 
Trendelenburg f 

Has limped since birth, and limp has increased 
No other trouble. Left leg 4 cm. short. 

Low osteotomy, Schanz’s method. 
Left side on 1. 10. 27. Angle of osteotomy 130 

About six years. 

Walks without difficulty for 2 or 3 hours at : 
stretch without tiring. Moves about the housc 

quite normally. 

Lorclosis normal, Trendelenburg negative. 

Left leg 4 cm. short. Heel raised 3 cm. 

Normal. 

Normal. 

Normal. I 
Normal. I 
Normal. 

k o t  palpable. 

Time since 
OP. 

rype of wal 
and time 

Lordosis 
Trendel- 

enburg 

shortening i 
:m. Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 
-~~ 

Rotation 

Angle of 
osteotomy 

stretched tc 
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X - m ? j s  on 14. 12. 1933. 
Left hip : osteotomy by Schanz's method. 
AnqZe of osteotomy. Almost straightened out, and replaced by a soft 

curve of femur (c. 1W) c. 12 cm. from point of trochanter. 
Trochanter minor par t  somewhat enlarged, and lies with its point in 

the centre of the plane of the edges of the shalloiv socket. 
The upper arch of femur continues direct into the well developed, ver- 

tically placed collum, and the somewhat atrophic caput, which with its 
medial edge rests in a flat and rather large extra socket, which is directed 
backwfirds laterally. 

Appearance of hip after the op. is that  i t  is considerably straightened 
out and rounded off. The moderately increased trochanter minor par t  
is in the centre of the shallow socket, and movements take place in the 
main with this as centre. 

Povition of angle zvitla inwaid and ozitwnid yotation. With attempts 
a t  inward r. there was no change compared with central position. With 
outward r. the angle is directed backwards. 

Standing position. Position the same as with lying position. 
Xotes .  Right side : normal fintls. 

10 L. 10 a = Middle position, op. - 10 b = Middle position, lying. 

No. 10. - SUMMARY. - The angle of osteotomy is straightened 
out so that only a flat convesity remains. The trochanter minor section 
is enlarged. I t s  point stands on a level with the shallow middle par t  of 
the acetabulnni. Caput rests with i ts  medial edge in a shallow extra 
cavity. All movements take place with caput as centre. I n  the middle 
position, the caput stands only just outside the extra cavity, but in this 
position the trochanter minor section i s  pressed against the soft par ts  
which cover acetabuliiin. I n  this position, the pelvis has a support partly 
against the trochanter-section, partly thanks to  the stretched soft parts. 
The upper fragment is pointed almost vertically. The place of the 
osteotomy therefore slides to and fro past the acetabulum. Walking 
capacity and bearing good. The shortening has not increased. 



No. 11 (9067). Feiiiiile: aet. 10. 11. . J .  

L u x  cos. coiig. bilixt. Lordosis increnwl.  
Trendelenlmrg + both sides. 

~~ ~- ~~ 

_ _ _ _ ~ ~ _ _  

Walks xrith a liml) and a w:iclc\le for short ( 

tances, and coinplains of tiredness. Both legs 
%IIW length. 

_ _ _ _ ~  

Low osteotomy on both sides, Schnnz's nirtli 
Right side on 3. 12. 33. Angle of osteotoiiiy 1 
Left side on 18. 4. 31. hnrrle of osteotoiug 1: 

- 

About three >ears. 

Can Walli for an hour and a half. Serer  1 
pains, hu t  \raddles. 

-_____~ -___ - ~ _ _ _  

Lordosis normal. Trendelenburg negative on 1) 
sides. 

Left leg 3?L2 cni. short. Heel raised 2 m. 

_________~ 
Normal. 

Normal. 

Normal. 

Normal. 

Normal. 

Not palpable. 

~~ -__ - ~ _ ~ _ _  

- - ~ _ _ _ _  - 

__ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _  

_ _ _ ~ _ _ _ _ _  __ - ~ 

No. 
Name 

Lordosis 
Trendel- 

enburg 

~ 

-. 
5 g.,g 
3 ;: ;. a m  
rD oos_q 

2- -3 

rime since 
O P .  

ype of wal 
and time 

Lordosis 
Trendel- 

enburg 

hortening i 
n Elevatio 

of her1 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotom j 

stretched t 

~~ ~ 

_ _ _ ~  - 

- 

____ ~~ 

_ _  ~ 

___ ~- 

_ _ _  
~- - 

X-rays on 1. 12. 1933. 
Angle o f  osteotottt,?/. Right side 1W, directed obliquely hackwards and 

outwards. Left side 140°, directed obliquely back\mrds and outwards. 
Distance of angle ftotw apex of tvochanter. Right side 10 cm. (red. 

meas. c. 8%). Left side 10 cm. (red. nieas. c. S$,. 
dppeavnttce. On both sides the angle is rounded off to a soft arch. 
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Point of the ungle f o r m e d  by  the fragments on both left and right side, 
which are  so well joined that it is impossible to say which of them forms 
the point. 

I'os~tioiz of the arigle in ceutral position. On the right side the punct. 
inax. for the convexity lies just below ant. edge of acetabulum. Upper 
side of angle runs parallel with ant. edge of same. The well developed 
troch. minor par t  'lies in different situations just below upper acetabular 
roof and has a slightly irregular upper surface. On left side same, save 
that troch. min. is not so well developed and lies further back. 

I'osition and appeurance o f  collum and cnput. On both sides collum 
and caput tire atrophic and in central position directed vertically out- 
wards. Caput lies on both sides laterally of and behind lateral edge of 
os ilium. 

Bxtru socket. L:icking on both sides. 
Acetabulzrm blocked up on both sides. 
I'osbtion of angle wi th  iutonrd and outward rotatioiz. With attempt a t  

inward r. on both sides mainly unchanged as in  central position. With 
outward r. the angle is directed further backwards, especially on left 
side. 

Position of collum and cupiit. With inward rotation collum and caput 
shift inconsiderably to the side; with outward r. the shift is in the op- 
posite direction. Same conditions on both sides. 

Ceittre of movement. With rotation movements the upper sides of the 
angles move to some extent with the place for trochanter minor as 
middle-point. 

Stand~ng pos~tion. On right side the femur is pressed somewhat nearer 
the lateral edge of pelvis. On left side the feinur is moved upwards about 
1 em., the upper side of anqle then approaching the lateral edge of pelvis. 

11 R. I I  a = Middle position, op. - 1 1  b ~ Middle position, lying. - 11 c = Middle position, 

reoroduction). 
1 1  L. 1 I f = Middle position, op. - 11 g = Middle position, lying. ~ I1  h = Middle position, 

standing. - 1 1  i = Lying, internal rotation. - 1 1  j .=- Lying, external rotation. 

standing. ~ 11 d = Lying, internal rotation - 1 1  e Lying, external rotation. (Inversed in 

So.  11. - SUMJIART. - The right angle of osteotoing straightened 
out from 115O to 14F, the left from 1 3 7  to 140". On both sides, there is 
:in eYen convexity. The angle openings on both sides point obliquely back- 
wards ancl outwards. On the right side, the upper fragment runs parallel 
with the anterior edge of the acetabulum, ancl the trochanter minor 
section lies in  different positions immediately below the roof of 
acetahulum. On the left side, the conditions are  similar, save that 
trochnnter minor is not so well developed, and lies further back. Centre of 
movenient: region of the trochanter minor on both sides. In  a middle 
position and with internal rotation, the pelvis is supported, but with 
external rotation the support is lost. Similar on both sides. On the right 
side, the upper fr:tgnit.nt is pres7etl nearer the lateral edge of the pelvis. 
On the left side, the femur is rimed u p  about 1 em. in a standing po5ition. 
Walking ability imgro\ed. Bearing good. On the left side, the operation 
has caused ii 5hortening of 31h ciii. 23 
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No. 12 (9675). Female; aet. 5. K. I 

,Lux. cox. cong. dex. Lordosis increased, 
Trendelenburg +. 

On admission 6 months before op. there was : 
bilateral hip-joint luxation. The left side wa 
replaced in the usual manner. The caput remainel 
in the socket, but in a subluxated position. Thl 
right side was reluxated four times. At the timm 

of the op. this side was 21h cm. shortenei 

Low osteotomy, Schanz’s method. 
Right side on 12. 8. 31. Sngle of osteotorny 140’ 

About 2v2 years. I 
Walks with a slight wacldle. Has half-an-hour’ 
walk to school, which she performs four tinie 

a day without trouble. 

Lordosis normal, Trendelenburg weakly positivc 

Not palpable. I 

-Time since 
OP. 

rype of wall 
and time 

Lordosis 
Trendel- 
enburg 

Shortening it 
:m Elevatioi 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 

Angle of 
osteotomy 

stretched to 



S-rc iys  on 27. 11. 1W3. 
Itight hip : 

Srrgle of ostcotoiity prtictically straightenetl ont. (‘orresponding soft 
flexion of feiiiiir with :I curvature of c. 160”. Pnnktum iu:is. situated 0 cin. 
from 1)oint of trochmter (red. measure 7lh cni.). 

Uistntcc.r of ccri(/le f r o i r ~  ape% of trocliaiiter. See :i\)nve. Angle clirected 
1~:ick~vv:irds rind outuxrcls. 

Agpetrmrrc*e. Slight curve of femnr. 
I’oirtt of the uirqle forirred b!]. See above. 
Position of tlte nrrg7e i n  certtral poaitiorr. The place of the angle of 

osteotoiny lies c. 10 cin. Iwlow ant1 just in front of :icetal)ulnru. The 
nnch:ingetl trochmter minor lies on :I level with the etlges of the socket. 

I’ositiorr triid crppecmzrrc’c of colZriw arid ccrprit. Both slightly hypo- 
trophic. The collnni is directetl vertically. 

E‘:Ptr(z socket. A \yell tlrvt~loI~et1 extra socket directed ol)liqnely h:ick- 
wards directly :ihovr acetabuliiiii. 

Acetccbir[rm. Bloclied 111) with tuiiiid etlges. 
I’oxitiorr, of tcrr{/Ze i v i f 7 ~  iriiccird urid orrtirnrd i’otcrtiorr. With attempt 

a t  inw:irtl r. the position rvns nnch:inped in the main. With oritward r. the 
angle is directetl further 1XicIi. 

Position of collrcm aird caput. With outward rotation collniii and capnt 
shift soineivhxt ~neilit~llj-. 

Centre of riroveirieitt correspontls rnainly to the middle part of the 
npper side of :ingle. 

Standit?!/ positiori. The feiiiiir is pushed 111) a good 1 cin., and the upper 
side of angle approaches the laternl edge of the pelvis. 

Note.s. Left hip : snhliis;itinn Ilosition of capat, which lies in the ii1)per 
part of :I liirge shallow socket. 

12 R. 12 a = Middle position, op - 12 b ~ Middle position, lying. - 12 c ~ Middle position, 
standing. ~ 12 d = Lying, internal rotation. ~ 12 e = Lying, external rotation. 

No. 1. - RUl\ll\lA4IZY. - .Ingle of osteotoing alniost straightmed out. 
Only :I flat : i w h  remiins corresponding to an angle of c. 160O. The con- 
cavity is t1irrcte.d bacli\vartls and outw:irds. The highest vmiltincr lies 
below :ind iiiiiuei1i:itely in front of acetabulum. Centre of movement corre- 
sponds ni:iinly to the middle part of the upper side of the angle. I n  ii 
middle 1)osition :ind internal rot:ition the 1)elvis is supported, Itnt the 
support is lost with esternal rotation. In  :I stlincling position the ieninr 
is clisplacetl 1 cni. upwards, and the iipper sitle of the angle :ipl)ro:iches 
the Iiitertil etlgr of the pel\-is. W:ilking cii1iiic.itj inil)ro\eil. iintl Iwiiriiig 
gootl. Shortening 2lh ciii. 

2 3’ 
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No. 13 (9698). Female; aet. 14. J. K. A. 

LUX. cox. cong. bilat. Lordosis increased, 
Trendelenburg + on both sides. 

.- 

Walks very badly with knees rotating considernl: 
ly  inwards .Legs probably of equal length. 

Low osteotomy, Schanz’s method, on both sides 
Right side on 23. 2. 29. Angle of osteotomy 135’ 
Left side on 23. 1. 29. Angle of osteotomy 130 

bbout five years. 

Walks stiftly, but can cover up to 3 miles. Un 
troubled indoors. 

_ _  

Lordosis slightly increased, Trendelenburg nega 
tive on both sides. 

.~ 

Left leg 1 em. short. 

Normal. 

Normal. 
~ ~~ 

Not palpable. 

NO.  
Name 

Lordosis 
Trendel- 

enburg 

Time since 
OP. 

.ype of wall 
and time 

Lordosis 
Trendel- 
enburg 

ihortening i i  
.m Elevaiioi 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 
Angle of 

osteotom y 
stretched to 

~ ~~ 

X-rays on 9. 12. 1933. 
Angle of osteotomy. Right side : 150°. directed obliquely backwards 

and outwards. Left side : 1300, directed obliquely backwards and outwards. 
Distance of angle f r o m  apex of trochanter: Right side: c. 13 cm. 

(red., meas. c. 11 cm.). Left side: c. 11 cm. (red. mens. c. 9% cm.). 
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Appearance. Place for point of angle rounded off with slightly spool- 
shaped thickening. 

Poiitt of the abigle formed O I L  both s i d e  bu the  two fragments, which 
meet in the rounded-off point. 

PovLtion of the aiiyle ~ I L  ceratval positioia: Right side : the rouncletl-off 
point lies about 3 em. below anterior lower edge of acettihulnm. The i11)~wr 
side of angle runs parallel with it. Left side, the same in the niain. 

Position and appearance of collzir:~ atad caput. Right sitle: both well 
developed. Collum directed vertically. Caput lies c. 10 mi. above :ice- 
tabuluni, immediately lateral of ilium in central position. Same on left 
side. 

h'xtva socket. Indication of one ininiediatelg above acetabulnm. 
Acetabzilune slightly filled np on both sides. 
Position of angle with iikioavd ui id  oiitioaid votation. Right side : .it 

attempt with inward rotation, mainly unchanged position. With out\v;ii.tl 
r. the angle was directed further hackwarcls. Same on left side. 

Position of collurn a n d  ctrput. Collum directed vertically on both sides. 
With outward rotation glide-inovenients of caput and collnm medially. 

Centve of mocenbe>it lies on the upper side of angle near the trochan- 
ter. 

S ta ) id i i i g  pos i t io l~ .  Right side : the capnt is shifted upwards a few CIII., 
the upper side of angle then approaching the 1:iteral edge of the pelvis. 
Same on left side. KO difference with ontmnrd and inward rotation. 

13 R. 13 a = Hiddle position, op. - 13 b = Middle pocition, 1,ying. - 13 c = Lying, internal 
rotation. - 13 d =. Lying, external rotation. ~ 13 e = Standmg, internal rotation. - 13 f = 
Stasiding, external rotalion. - 13 L. = Middle position, op. - 13 g = Middle position, lying. ~ 

13 h = Lying, internal rotation. - 13 i = Lving. external rotation. - 13 i = Standing, internal 
rotation. ~ 13 k = Standing. external rotation. 

No. 13. - SUJIJIARY. - Both angles of osteotomg strnightenetl out 
from 135O and 1300, respectively, to  15W, and form ronndetl-off convesities, 
with the concavities open bnclrwards and outmnrds. On both sides. the 
place for the point of the angle of osteotoniy lies c. 3 o n .  below the 
anterior, lower edge of acetabuliun. The upper sides of the angle riin 
p:irallel with it. Centre of movement lies in the upper side of the anglr, 
near the trochnnter major. The pelvis is supported on both sides in the 
mitldle position and with internal rotation, but not with esternal rotation. 
In a standing position, the cnput is pushed on 1)oth sides :I few a n .  np- 
wtirds, the upper side of the angle then approaching the lateral edge of 
the pelvis. Walking capacity increased. Bearing almost normal. 
Shortening on left side c. 1 cm. 
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No. 14 (omn,. ~el l l? l le :  ;let. 30. E. B. I 
I,ux. cox. cong. dex. Lordosis increwecl, 

Trendelenburg +. 
_ ~ _  - 

Walks with a consicleritble limp and gets pain 
after as little as 10 minutes. Right leg ‘I (wi. shorl 

-~~ __ _ _ _ _ _ _  

Low osteotomy, Schanz’s method. 
Right sicle on 20. 4. 29. Angle of osteotoiiiy 130 

~ - 

About 41h years. 

I- 
Walks with it slight limp after raising of heel 
She is satisfied, and moves about freely indoors 

No pain at all. 
~~ ~ 

Lordosis norinal, Trenclelenhurg negative. 

Shortening 11 cni. Heel raised 8 cin. 

____ ~- - ~~ 

Normal. 
Inflects passively and nornially in n standin; 
position, but in a lying position lacks all activl 

power of inflection. 
Normal. 

~ ~ 

_ _  

I Almost lost. 

I External rotation normal, internal lacking. 

Palpable in Scarpa’s triangle. 

rime since 
OP. 

ype of wall 
and time 

-~ 

Lordosis 
Trendel- 
enburg 

hortening ir 
m Elevatior 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

Rotation 
Angle of- 
osteotomy 
itretched to 



,Y-t.ays on 13. 11. 1033. 

.4rtyle of osteotorii,y l & P ,  clireutetl o1)liqoely I~aclavartls and outwards 

Ilistutice of u y g l e  from u p e r  of troclrniito': on the film 14 em. (reduced 

B p p e ~ u t t ! ~ ! :  ronntletl off. with slight sl)ool-shaped embossment roiind 

I'oiiit of tlic urtyle formed by both fr)ginents. 
IJo*itiori of flre uriyle iri reittrul poxitiojt.  The point lies c. 3 em. beloiv 

the anterior lower edge of socket. Upper side of angle runs chiefly 
1)iir:illel with the :interior upper edge of socket underneath it .  

Z'ositiott urid uppeatutrce of ( ~ l l i i i i ~  und r'uput. Collum slightly atrolbliic, 
is directed vertically. Cnpnt lies with its Iateriil edge c.  0 cni. above iice- 
tabuliiru iinnirtliately behind cristii iliaca ;interior sup. 

luglit hip : 

with central Iwsition of foot. 

iueasure ( 8 .  cm.). 

the point of the tingle. 

Eztru socket is indicated. 
AcefabulurtL filled up, lvith tuniidy increased edges. 
l'oaitiou of u!/,vle LcitlL i t i i curd  and outiuard votutiorr. With inward 

1'. the angle is slightly iiie(li:il, \vith oiitwird I-. there is ii inoderate 1:iteraI 
shift. 

I'oaitiorr of c d l r r i u  nird c t s p r r f  is in the inain unchmgecl with these 
inoveinents in relation to the 1)elvis. 

Ceictve of ,riwz'errierrt lies in region of ciilnit. 
Staudiji!/ positiorr. The feninr is 1nisliecl i i  cin. or so iipuxrds in relation 

to the pelvis. 

14 R. 14 a = Middle position, op. - 14 b = Middle position, lying. - 14 c = Middle position, 
standing. - 14 d = Lying, internal rotation. - 14 e = Lying, external rotation. 

No. 14. - SUbI&lARY. - Angle of osteotomy increased from 130" to 
1400, The feiiiur forms an even convexity, with the concavity directed 
l ~ ~ w k w i r d s  ;iml otitwards in the niidtlle position. The highest point of the 
co1ive:citg lies c. 3 cni. lwlow the  anterior, lower edge of the cavity. 
Centre of nioveiiient lies in the region of captit. The pelvis is sup1)orted 
in :ill lwsitions except with external rotation. In  a standing position, the 
femur is pushed :i cni. or so ulnvards in relation to the pelvis. Walking 
ciiliiic.ity gootl. Bearing good. 1,iiiil)s. Shortening has increased from 5 to 
11 cn1. 
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About four years. 

Patient runs a large boarding-house on the Wes 
Coast. She is busy all day long, inanages thi 
stairs without difficulty, does not tire, never ha 

pain, but limps. 

Lordosis normal, Trendelenburg negative. 

~ ~ _ _  

I 

No. 17 (10699). Female; aet. 35. G. C. J. 

Insuff. cox. sin. post osteotomyelit. Lordosir 
increased, Trendelenburg + 

At age of 7 had aches and pains in left hip 
Hospital treatment for some months, then we1 
until 10 years old, when same symptoms reap 
peared. Lay up for 3 years in extension. War 
then only troubled by a bad limp till a year ago 
when she began to feel stiff in the hip, gren 
tired and got pains with exertion. Shortening 
9 cm. Moderate pes equinns. With weight throw1 
on it, the knee-joint has marlred genu recurvatum 
X-rays show that  only a small, finger-siwd res 
of colluni and capnt remains. I t  is c. 2 cm. lonj 

and freely mobile in the wide acetabuluni. 

-~ ____ 

~ 

Left leg 11 ciu. short. Heel raised 7 em. 

__  ~ ~~ 

Low osteotomy, Schanz’s method. 
Left side on 29. 1. 30. -4ngle of osteotoiuy l l O a  

_ _  ~ 

Angle of abduction was not suited to the fixatioi 
that was prescribed, owing to the colluni remnant 
and it took 6 months before there was sufficien 

adduction of the leg. 
Notes 

rime since 
OP- ~ 

ype of wal 
and time 

Lordosis 
Trend el - 
enburg 

hortening i 
m Elevatio 

of heel 

Stretching 

Inflexion 

Abduction 

Adduction 

_________ 

~ __. __ 

_ _ _ ~  

Rotation 

Angle of 
osteotom y 
stretched tc 

~~ 



S-~(L~J.\ on S. 12. 1933. 
Left  h i p :  of colluiii there reiliains a good 2 cm.-long 5 ertically directed 

peq, the ronnded-off thumb-end sized end leads into the acetahulnin, 
which is  enlarged upwnrds and has a slightly irregular bottom with 
some sclerosis around it. Nearly a em.-wide >>joint fissure<<. In a standing 
position the colluiii elill is slightly 1)resbed closer to the roof of the 
acetabuluin. OsteotoinJ- has been 1)erforiiiecl on the feniur c. 9 mi. below 
the top of the troclianter. The angle amounts to c. 1200, directed obliqiiely 
backwards laterwlly. :~ i i t l  lies immediately laterally of and below the 
lower edge of the ;ic*et:ibuluiii. Trochiinter minor therefore lies in the 
immediate proximity of the lower edge of the socket. The point of the 
angle is  formed by the lower fragiiient of the feinur. The point is slightly 
rounded off. On uttriii1)t :it ootw:irtl-in\\ arc1 rotation no change of position 
between feinur and pelvis. 

17 L. 1 7  a Middle position, op. ~~ 17 b Lying, internal roiaiion 

No. 17. - SUAIRZAlL1-. - Angle of osteotoiiiy straightened out  fiwn 
l l O o  to  12W. I t  is olwii obliquely baclrwnrcls and sidewartls and the 1)oiiit 
is fornit4 by the lower fixciiimt which lies ililineclintely uritlrr and later- 
ally of the lower etlgr of :ic.rt;il~nliiiti. A reiii:iirider of the collnm of 2 cm. 
is within tlir acet:il)iiliiiii, ant1 all mob riiieiits take place roiind it. The 
1)elvis is supported i n  :ill  positions. Walkin; capacity arid bearing qootl. 
tbvcn though the shoritwiiiq has caused the shoulders to be ;islol)e. Liiiips. 
Shortening has increased froiii 9 to 11 cin. 
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No. 19  WE). Feiuitle: aet. 21. I. V. 8. 

LUX. c o x  cong. des. Lordosis almost normal. 
Trendelenburg +. 

1 
I 

~~ 
~~ 

Patient has always limped. Grows tired and gets 
pains after only 10 minutes' walk. Right leg 4 em. 
short. -4 radiogram shows that caput is fixed in a 

shallow extra socket. 

Low osteotoniy, Schanz's method. 
-4ngle of osteotoniy 11Y. It had been intended to 
perforin an ordinary Bifurcation OD., but tile 
osteotoniy was performed too low, so that  01). 

became niore of the Schanz type. 

About 3112 years. 

1'atient walks about indoors all day long withoul 
tiring, Init off and on she has sciatic-like pain in 
the right side and especially in the calf. The liiiip 
with raised heel is almost unnoticeable. Can \v:tll; 

out of doors for a n  hour a t  most. 

Lordosis normal. Trendelenburg negative. 

~- ~- ~~ 

~ _ _ _ _ ~ ~ _ _ _ _ _ ~ ~ _ _ _ _ _  

~ _ _ ~ _ _ _ _ _ _ _ _ ~ ~  

Shortening 6 ciu. Heel raised 1 cm. 

I'nlpable in Scarpa's triangle. 

No. 
Name 

Lordosis 
Trendel- 
enburg 

~~ 

_ _ ~ ~  
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4 3 q 3  
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rn 
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and time 
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Trendel- 
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:rn Elevatio 
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Strel ching 
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Abduction 
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Angle of 

osteotomy 
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_ _ _ ~  

~ ~ _ _  

~~ 

-~ 



. \ - i ’ u ! j . ~  on 23. 11. 1‘333. 

.I~tyle fJf o.sfeotorit,!/ l%”, tlirrctetl ol)liqiiely b:icIi\\.:1rtls and outivtirtls. 
1)istatrce of c~ir,vle fvotn apex of trochcrnter 12 cni. (retl. nieas. c. 10 em.) 
B p p e a t w r w .  I’oint of angle well niarked, slightly roiintlecl off. Consitler- 

Poitct of the aiigle formed ?I?/ lower fraginent. 
i’ositioii o f  the uitvle i t c  c,etitral positiorc. Point of tingle lies a few mi. 

below ancl in front of lower anterior edge of acetabulnm. Upper side of 
:mgle runs 1)arallel with it. Trochanter minor slightly en,l;irged with a 
few irregularities on surface. I t  is directed towards itiitltlle of acetahiiluni. 

Z’ositioti aiid appecimirce of collutn and c a p u t :  Both well tlevelopecl. 
Colluni directed vertically. &put lies with its irietlial edge in :i shallow 
estra  socket just above :icet;ihulnni, at back of 1:iter;il crtlge of os ilium. 

Right hip: 

ahle callus on lower side. 

Extra  socket. See above. 
Ar~etabulunc filled up. 
I’ouitioti of uriyle with itzward nizd outicuiy2 rotatioit ; no great tl if-  

Z’oaition of  ( Y ~ Z Z I ~  utitl m p t i f .  Caynit moves in the socket. 
Ceirtre of triovewetrf. See :il)ore. 
Statidiri(j positiott. U1)i)er side of angle ;ip1)ro:iches 1:iternl edge of 

ference noticeable. 

pelvis. 

19 R. 19 a = Middle position, OF. ~ 19 b = Middle position, lying. 

No. 19. - SUMMSKT. - Angle of osteotoiny straigtened out from 
1 1 5 O  to 125O. It is open obliquely backwards and outwards, and its point 
is formed hg the lower fragment. The point is situated a couple of cni. 
below and somewhat in front of the anterior, lower edge of the :ice- 
tabulum. C:ipiit is freely movable in n shallow extra ciivity. I t  rests with 
i ts  niedi:il part against this cavity. All movements take place round the 
head lying in the extra cavity. The pelvis is supported in the niiclclle 
Imsition ant1 with internal rotation, not with ruternitl. Walking cal)acit> 
norimil indoors, retlucecl out of doors. Be:iring goocl, slight limp. 
Shortening incre:isetl from 4 to 6 cni. 
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No. 
Name 

Lordosis 
Trendel- 
enburg 
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-. 

~~ 

~- 

~- ~~ 

~~ 

- 

_ _ ~ ~  - 

_~ 
~~ 

~~ 

__ ~ _ _  

No. 21 (1800). Female; net. 35. E. K. 

Lux. cox. cong. sin. Lorilosis increased. 
Trendelenburg +. 

Was little troubled by her limp until last year 
She can now only walk a few steps without hav 
ing pains in the hip and back. Shortening 6 cm 

Low osteotomy, Schanz's method. 
Left side on 18. 3. 31. Angle of osteotomy 130° 

Lordosis normal, Trendelenburg negative. 

-~ ~ 

1,eft leg 6 em. short. Heel raised 5 cni. 

~~~ ~ - 

Normal. 

Normal, though in lying position the actiia 
strength is very slight. 

Normal. 

Normal. 
External r. normal. Internal r. soinewhnt restric 

tecl. 

_ _ - ~  ~ 

- 

_- I 
About 2% years. 

The patient is a n  elementary school teacher 
Since the op. she can move freely indoors, 01 
the stairs, and out of doors. With raised heel he 

walk is normal. 

____ I 

Not palpable. ! 



of 

X - m y s  on 0. 11. 1033. 
A n y l e  of osteotoriLy, lrft side, c‘. 130°, open hack\vartIs and outwards. 
Dzatatire of uticjle f r o m  aper  o f  troeliaicter. 11 mi. 
Appeal  mice:  rounded off. 
I’oitit of the  utiqle fornzed b y  lower fragment. 
I’ouitroti of tlir crttyle i t c  cet i tml  positron a fern cin. below lower part 
acetabulum. 
I’oaittou nird ccppetr, uiic‘e of rolltitrb arcd caulit. Both inoderatrly atro- 

1)iiic. collum tlirectetl vertically anc l  i):icliw:ii&. C:il)ut lies in the soft 
parts ininirt1i:itel.v outside the lateral edge of pelvis. 

R c t m  sochel is inc1ic:itrrl. 
ilretczbtiIr(?1i slightly fillet1 up. 
Postttou of citiyle t ( > t t l c  irLioard criid oiit ionrd rottctioii. With inwartl 

rotation the zingle poinrs soriiewhdt inedinlly. With oiitwnrd rotation it 
is tlirectetl iiiore towir(1s the I )nc l~  

C o l l z r r i b  cr i i t l  ( ( ipr i t  1)erforni 1)rntlulons niovenients in opposite direct ion. 
C‘etrtrc of tttororcetit lics i n  lo\ \rr  half of upper side of angle. 

post fioii : the ulilwr hitle of angle tipyroaclies the Iater:il edce 

21 L. 21 a = Middle position, op. - 21 b = Middle position, lying. - 21 c = Middle posiiion, 
standing. ~ 21 d = Lying, internal rotation. ~ 21 e = Lying, external.rotation. 

KO. 21. - SUJIJLiltT. - -\ngle of ostrotoniy iinc1i:inwtl 130”. Point 
of :inqle iq foriiie.tl Iiy the now ronntlecl-off lower fwgriient. The :inrle is 
olwn ol)liqurly Ii:ic0lin.:irtls :ind outwv;irds. The point lies :I conlile of ( ‘I l l .  
below tlie h v r r  lmt of :~cet:il~ul~~iii.  C‘cntre of nioveinent lies in the 
Ionrr part of tlie upper sick of the angle. The pelvis is supporleil in the 
iriitldle position and with internal rotation, but with euternal rotation. 
I n  a st:inding position, the 1ip1)er side of the angle :iI)pronches (he 1:iteraI 
.t*tIce of the Iwlvis. Walking cali:icity, bearing and niobilitx pr:icticallg 
noriiial. Shortenin:: iincli;ing.ctl 6 cni. 



354 

h year and three-quarters. 

Wallis without difficulty indoors all clay long 
Can walk out of doors for 1W hours withou 
difficulty, hut then grows tirecl very quickly 

Limlx, but never has any pain. 

~ _ _ ~ ~ _ ~ _ _ _ ~  ~ 

I 

__ ~ 

So. 30 (13177). Female; aet. 16. A. 31. -4, 

~ , I T S .  cos. cong. des. Lordosis increased. 
Trendelenburg +. 

~_ _ _ _ _ ~  ~ ~ - ~ 

~ ~~ - 

Patient can walk for short distance without clif 
ficnlty, Imt ninst g o  slowly and soon tires. nigh 

leg 4 c'in. short. 

~~ 

Loiv osteotomy, Schanz's method. 
Right side on 6.  3. 32. Angle of osteotomy 140' 
The osteotoniy WLS intended to come opposite thi 
socket. biit was somewhat too low, so that troch 
anter minor came to be opposite the ncetabulnin 

Nor mnl. 

Sormal. 

Normal. 

Xormnl. 

Normal. 

~ ~- 

~- 

~ -~ 

Not palpable. 

No. 
Name 

Lordosis 
I rendel- 
enburg ____-- 

Time since 
OP- 

rype of wall 
and time 

Lord mis 
Trendel- 
enburg 

ihorlening ii 
: in  Elevatioi 

of heel 

Stretching 

Inflexion 

Abductton 

~ ~~ 

-__ 

~~- ~ 

Adduction 

Rotation 
Anqle of 

osteolotny 
strelched to  

____ ~~ 



S - r ~ r ! / . s  on 11. 12. 1933. 

Atr! / lv  of o s t w t o t t i ~  l4OU in crntr:il linsition ol)liqnelq. b:lck\\-ClrdS ant1 

Uisturir,e of ciqlle f r o t t t  npe.r of ttmIc(ititer c. 11 cin. ( i x t l .  nieas~ire 

. l p p c ‘ t r r ’ c r t r c ~ :  ronntletl off,  with slight spool-shal)eil eni1)nssnient. 
i’oirit of the  cctiqle f o t m e d  b y  the tn-o fr:ig:riients. which meet. 
I’ositiotz of flre angle i t i  centra l  positioti.  Point of :ingle lies irnineilinte- 

Iy in front of iind c. 1 em. helow lower etlge of socket. ITl)per sitle of 
angle rims parallel R couple of ciu. lielow :interior edgr of sockel. Trochari- 
ter minor \\.ell clerelo1)etl, clirectetl meilially, :mtl lies in l o w r  1)iirt of 
ncet;ibnlnni. Pkinecl off :it its ul)1)er surfiici’. 

Positiori ntid appenmirc.e of colliinz arid c ~ c p i i t .  Both atroiiliic. (‘ollnn~ 
tlirrctetl \-ri?ic:illp and slightly niedinllq.. (‘apiit lies in :I little estr:r 
socket, iniinediittely uhovr the Imclc 1)art of the :tcetnl)nltun (in Iyinc: p s i -  
tion). 

Right hip : 

nnt\r:irtls. 

i’. 9 ( ~ I l l . ) .  

E ; . x . f t v  sorket: n smiill one. 
.4cetcih!rlrctu fillet1 111) with tuniitlly interisifietl edges. 
l’ositiorr of ( ~ i i q l e  ic-ith i / i / r u t ~ Z  trud orrttrrrrd t.ottrfiou. With inward 1’. 

inconsitlernl)le shift ~liedi:rlly of  Iinint of : inde : with o n t n x ( 1  r. t lie 
nnglr is directetl I)nck\i-;ircls. 

Position of cotlicin ri i i tZ c v p r r f .  With ont\\-;ircl ant1 iriw;irtl i.ot:ition 
tgl)ical glide niorrnient of c:iput m i l  collnni nietliiill,v ant1 1atrr:illy. 

C ! r r r  t t x  of ttiot.etnctif corrrsliontls to niitltllr part of iipper side of :inglr. 
S t / / t i d i i / v  p o s i t i o ~ i .  Cnpnt id ~~nshet l  iipw:ir(Is a few twi.  iintl is 1ns:itrtl 

froni tho little estr:i scwket. No tliffri,enw in height with otitwiird : ~ n t l  
inn-art1 rotation. 

3’ote.v. 1,eft liil, : noriii:il fintlings. 

30 R 30 a Hiddle position, op. ~ 33 b ~ Middle position, lyinp. ~ 30 c ~ Lying, infernal 
rotation. - 30 d ~ Lying, external rotation - 30 e Standing, internal rotat!on. - 30 f 

Standing, external rotalion. 

So. 30. - SUJIJIARY. - .ingle of osteotoniy uncliiincecl 140”. In Ihr 
niitltllr position. the opening of the :inale is tlirectrtl ohliqiielr 1) ; ich ;ircls 
:mtl ontwircls. The point of anc:le is forined both trncnlents .It lies jiist 
in front of nntl 1 em. below the l o \ v ~ r  etlce of the cavity. Trochanter minor 
is directetl nitvli:~lly, ant1 is jiist oittaitle the lower ])art of :ic~eti~huh1m. 
n t  its npprr surface i t  i s  eff:icetl. Centre of mo\ en~enf correslionds to the 
niitldlr part of the iilq)er side of the angle. The llrlris is stippoi.tet1 in tlw 
mitltlle position xntl with internal rotation. Imt not with e\tern:il iwtzil inn. 
Walkinc cciliiicitg :mtl litwring iinliiwri.tl. 1,inips. Shoi.1mine incrc~iisc~tl 
froin 4 to 5 rni. 
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