


CONGENITAL
DISLOCATION
of

THE HIP

By

JULIUS HASS, M D
New York City

CHARLES C THOMAS PUBLISHER
Springfield  Hlmois U S A,




Sleclm_D Ttimoy Us.a,
Publisheq .untllutomly x the Britig, Co, WORKrlsy of Netion, by
Lacx Pungpe,. NS ], ENcrang
Publisteq Unulhlroyxly % Caned, by
Thg Ryrrgg, Prrgy ToloNro
57Ph 15 pror, Y Copyrighe. No
Pare of | may 2 any Manner
Withoy, Wnitten o0 from o, blisher
byrighs 1951 4, CHARI g c THOM4g l""‘LL‘»‘HER

Printed in the United Statey of Americy



PREFACE

ONGENITAL DISLOCATION OF THE HIP HAS ALWAYS PRESENTED
C:m umque problem 1n Orthopedic Surgery Orthopedic sur-
geons have been baffled nat only by the mystery of 1ts orign, but
also by 1ts unpredictable course and the uncertainty of results of
treatment.

The launching of a monograph on congemtal dislocation of
the hup at ths tme requires some jusufication It 15 now 50
years since the finst discovery of an effective treatment for this
conditon A vast amount of work has been expended upon
the study of the deformity, nevertheless, no complete accord
has been reached as to the best method of treatment to be
employed Orthopedic surgeons here and abroad differ in ther
opimons with regard to the advantages of open and closed re-
duction Some favor open reduction exclumvely, while others
believe that closed reduction should be given preference and re-
serve open reduction for those cases only 1n which closed reduc-
tion has falled Nor 1s there any vnammuey with regard to the
after-treatment, and particulacly in the estumation of the actual
efficacy of treatment. As with so many other modalities 1n med:-
ane, however, tume and experience have tempered our judgments
and have finally led to the development of a more rational scheme
of therapy

The last collective treatise contributed by Adolf Lorenz, and
which has served as a helpful foundanon for the present book,
was published 1n 1920 It 1s obvious that the concepts of this
work, which were true i the long past, could not apply to the
more modern views of today

In the present study, an attempr 15 made to apprase the
recent theories and methods of treatment for congenital dislo-
cation of the ip and to clanify some of the pending problems.

The assocration with Lorenz for so many years, and the per-
sonal experience as hus successor ar the Orthopedic University
Chmc of Vienna, jusnfies the author m offering an orgamzed
preparation of his own observations based on 2 sertes of more than
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Chapter 1
HISTORY

As WITH SO MANY OTHER CLINICAL PICTURES, OUR KNOWL~
edge of congental duslocation of the hup (cpH) can be
traced back to Hippocrates. We are indebted to hum for the
first classic description of this condition with all 1ts distinguwsh-
mg charactenstics, including distortion of the hip, the path-
alogic gait, the exaggerated lordoss, ete. His prognoss in this
*luxation of early childhood” appeared to be unfavorable, how-
ever, since he considered 1ts victims suited only for 2 sedentary
Iife. In the succeeding centuries, the problem of ¢ H recerved
little or no attention 1t was taken for granted that the con-
dition was incurable.

It was-not untl 1701, that Verduc published b more
thorough study of the disease pi dealing also with other -
teresung aspects. He had, 1 fact, succeeded in replacing the
femoral head 1n the socket by traction on the thigh w the cada-
ver As soon as traction was duscontinued, however, the femo-
ral head moved irresistably upward as before Thus Verduc was
the first to expenience the pecubar dsfficulties of fixation, whica
continued to resust all therapeutic efforts for another two cen-

turtes. Further reports are lacking and 1t seems that the knowl-
edge attaned by Verduc passed once more into oblivion

Even 1n the famous book of the Esghteenth Century, L'Or-
thopédie on Tart de prévemr ot corriger dans les enfants les dif-
formutés du corps, etc” by M Andry (1743), the mformation
on congenstal dislocation of the hip 1 very meager, although
Andny did differentiate between cases of dislocation of the hip
due to illness and those due ro a natural malformanion In the
latter he found treatment to be of no aval He mentons the
remarkable case of 2 young woman with undateral duslocation
of the hip, who gave burth to six children including three boys
with dislocanion of the hip, and three micls with normal hips.

3



4 CONGENITAL DISLOCATION OF THE HIP

This could easily have suggested to him the bility of herech
%L{%EIBMMW In 17%?1@2%:‘3—11Fd
physician o ano reported for the fint tume an autopsy of
an 11 year old boy with bilateral dislocation of the hups, and tried
to demonstrate that this condrtion could not possibly have oc-
curred during delivery, but must be the result of a “vifsum primae
formationss ”

In 1826, Dupuytren published an excellent treatise entitled
Memoir sur un déplacement orsginal ou congéntial de la téte des
fémurs, presenting a comprehensive picture of this alment not
only from an anatomuc pathologic, but also from 2 chmeal and
therapeutic pomnt of view His influence, however, was hardly
encouraging since he dented any posability of cure and deplored
any actempt at treatment Nevertheless the ensuing years wit-
nessed earnest efforts to conquer this problem of the dislocated

hip Thus, 1n the late eighteen-thirtzes, Humbert and Jacqu
proposed a ne £ trearment Tl_ltlg____/d;%ggfﬂ Taimed that they were
able to effect an _immediate reduction. and to mantain_the
in_the socket To achieve this goal Humbert employed
forcible Fsfrumental extension By means of the latter he at-
tempted reduction 1n one sitting 1n a girl of 11 years. Bearing 1n
und the prevailing techaical equipment, and wmn particular the
lack of anesthesia at that time, 1t 18 not surprising that his report
met with general skepticism,
While we cannot deny Humbert recogmition as the orgi

ator of the 1dea of radical treatment, we are indebted to Pravaz
(1838) for being the first to achieve an actually successful re-
duction 1s gradual m su ed ents to
an eight to 10 months peniod of umm
mmﬁ‘mm the femoral head de

scen to the aceta level he would start the actual re
duction maneuver This consisted 1n exaggerated extenston with
simultaneous abduction of the imb and pressure directed med:-
ally aganst the trochanter This maneuver was repeated daily
with mexhaustible patience unul reduction was finally accom
plished He then tned to mantan this reduction permanently
by the use of continuous pressure against the trochanter with a
pelotte  (pressure pad) The glory therefore of being the




HISTORY 5

0 achieve an actual reduction, belongs ncontestably to
z However, owsng to madequate fixation his beaunful
duare results were lost

o Introduction of anesthesa 1n 1848, had no influence
oever on the development of treatment. Attempts by
ican orthopedists, such as Buckmunster-Brown, Adams,
n, Sayre, Bradford Taylor, Phelps and others, to revive che
z method, likewnse met with little success,

seeking to explain the complete farlure of every attempt
atment sn those days, 1t 15 now clearly evident that one
¢ prumary causes of fallure was the fact, thatr for some
cervable reason, %ﬁ_ﬂamﬂﬂmt-
. It mught have that they were reluctant to expose
ts to operative treatment, or what was more likely that
ondition was smply unrecognized in infancy Another
s mgnificant cause for falure lay in the entirely unsans-
ty methods of meintaimng reduction, so that even 2 suc-
i reduction was rendered illusory

was only 1n the 1880 s that a more sctive interest in opera-
‘herapy was aroused In 1888, Pogg:, at open operation,
eded for the first ume in reducing the head and hixing 1t
surgically deepened socker. This attempt, however, re-
*d an polated and unrecogmized one. Hoffa (1890) fol-
t up Poggr's work and obtained a senies of remarkably good
= %WW
suitable surgical approach. The Hoffa- method
ted for a tume as the preferred one. Nevertheless, because
¢ hazards volved by a cutting operation at that time, 1t
10t enjoy general acceptance,
11895, wich his long and intensive expenience 1n open re-
on, as a starting pomnt, Lorenz_gstablished a new, decadedly
rvative method of treatment. His process mvolved a com-
separation of the two obgectives to be fulfilled, namely

shon and retentron  Insofar as reduction was concerned
was undertaken at one sitting under general anesthesia by

i of a specal maneuve,
© retain uction, he conceived on of fixing
up tor a specific and prolonged peniod 10 2 ca y chosen




6 CONGENITTAL DISLOCATION OF THE HIP

pnmary posiion” of 90 flemion and 90° abduction by fora-
bly mamtaning the head 10 sts_ normal location  Lorenz pro
ceeded rather on the premuse thac sf the femoral head were re-
tuned exactly 1n this posion for a sufficent penod of tme,
1t would exert a formauve influence or sumulus on the carnila-
gmouf acetabulum 1n 1ts stage of mtemsne growth, It would
thus favor the development of the madequate socker, of not to
2 normal status, at least to a degree msunng permanent reren-
tron of the femoral head

Just how Lrtle credence Lorenz s concept enjoyed with hus
contemporaries may be gathered from the unfavorable com-
ment of von Bergmann, whom Lorenz explicitly mentions mn
his biography Von Bergmann, a petty dictator, occupying the
throne of surgery in the Germany of those days, ridiculed Lo-
renzs discovery asserting that it was childish to assume that
a socket could appear where none had existed and that a stable
oint could develop Just how far from the truth von Berg-
mann was in lis assernon was demonstrated mn later years by
the brilhant results obtawned Few medical achievements have
enjoyed more complete vindication. And even if those proofs
were msufficient 1n the pre-roentgen era, surely the study of
post-mortem specimens, when available, should have taught the
opposition that if a socket could develop at an abnormal site,
it would be so much more hikely to develop at the physiological
location.

Even later there were sharp attacks challenging Lorenz's
contnbution and attempts to prove that Paci was the real dis
coverer of the method As a matcer of fact, Pacy, in 1888, was
the first to obtan closed reduction 1n one situng, (by the same
leveling mancuvers used for reduction of traumate duslocations,)
but the second no less important part of the treatment, namely
retention cluded hum completely Recogmition of the sigmficance
of this part of the treatment must be incontestably accredited
to Lorenz It was only by a systematic apphicanon of reducton
and retention that the treatment of ¢ D B became a ranonal
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FREQUENCY AND OCCURRENCE 9

In 1801 cases from the records of the Hospital for Ruptured
and Crippled m New York, reported by Royal Whitman, we find
the ratio to be as follows

Males _ 146 18 35 per cent
Females 655 81 65 per cent
801 100 00 per cent

From these statuistics one could not be wrong in estimating
that 2he fensale sex is therefore involved almost six tunes as fre-
quently as i

Tegards the side of dusplacement, 1t has been demonstrated
that ¢ b H 1 more often umlateral than bilateral

Lorenz  Rughtlip . 462 28 26 per cent
Left hup 589 36 02 per cent
Both hips . 584 35 72 per cent
1635 100 00 per cent
Hoffa Rughthip 392 28 78 per cent
Lefchip . 468 34 36 per cent
Both hips 502 36 86 per cent
1362 100 00 per cent
Whitman Raghthp ____ 206 26 07 per cent
Left up 353 44 69 per cent
Both hips 231 29 24 per cent
790 100 00 per cent
Not specified . 11
801

According to these statistics, unilateral dislocation would
mwwmw
above mentioned statistics of Lorenz, Hoffa and Whit-
man are now of course, a matter of history, but they are 1n
general agreement with modern statistics,

In an investigation undertaken at my nstigation by Scheller
(1924) at the Clinic in Vienna, and which included a penod of
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12 CONGENITAL DISLOCATION OF THE HIP

more frequently affected than the right ude, and 1t 18 gen
erally emphasized that 1 bilateral cases, the dulocation s fre-
quently more marked on the Jelt side than on the nght The
reason for this pecular distribution 1% not quite apparent Schne
der expresses the opimon that the cause 15 to be sought i the

so-called “nght-left-problem It has long been 2 known fact
that che right ide of the pelvls Exceeds the lefe mde 1o val
ume and_extent (Hawe)  For this reason, the thought can
not be dsmussed, that in the presence of 2 congenital dispositon
to dulocation, the left hip, even normally somewhat hand:

capped by nature, would be more frequently sffected than the
right hip  Sex has evidently no influence on laterality It seems
very pmbzm—mw

It 15 most jnteresting to note a_certan geoxrapbic distribu

‘t%:_ﬁ,u‘u,f with 2 very Iugh incidence 1n certan countries
and regions, whereas 1n other places, only very few or no cases
whatsoever are observed. A relatively high mncdence of thu
malformation was reported in Tyrol by Albert, n Holfand by
Korteweg and in certan regions in Germany by Gaugele. On
the other hand according to a report by Franallon, con »
very rarely encountered in Switzerlaind Le Damany menntions

duslocation nests” n the southwestern part of Botanny In
aities hike Pans, dulocation 15 three tumes as rare a5 1n the coun
uy Le Damamy steributes thus to the fact that persons afflicred
with dulocation of the hip do not like to come 1o the aity but
remamn 1 the country and bequeath it to ther progeny  The
extraordinary frequency of ¢ b H i northern Italy 18 well known

In many of the provinces in thy country as for instance in
the province of Varese the maidence of ¢ p H according to Poh

1t up to 276 per mile and in some villages up to 19 per
mulle of the populauon It 15 worthy of note that the Jocalities
with the highest incidence of cpn n Iualy, are found i re

gions corresponding to the mountan valleys of the pre Alpine
regton

Le Damany sought the explanation of t]lu_t_(n_e_%l_:_lﬂgl
bution_of cDH in the anthro € tion of the different
races, i ther repecunely different peiuc conformation_and

ated difierences sn_prednposition to duslocation of the bips.
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the opuion that fgcg_m@i@_dpe_hqﬁﬂ_m-
stance the Slavy, show a special tendency 1o co11_ This would
explam the hugh incidence of cpH in Saxony and Thuringia
where the population 13 heavly intermuxed with Slavs. In op
ponition to this theory, however, the statistics of Sonnenschein
show 2 high incrdence of ¢ H exactly in those parts of Austria
n which very htde of the slavic element 15 demonstrable.

Poli ateributes the high incidence of cp H 1n the northern
provinces of Italy to the hugh incidence of consangwimty among
the people of thu region. It seerns plausble that more con
sanguineous marriages would be contracted mn communities
bound to the land than elsewhers and that certain shgmata such
as ¢ b H, rendered recessve through generations, would also be-
come manfest mn hitherto unaffected familes

Whether mucegenation or consangmmty s responsible for
the dusemination of ¢ D H 1n many regions 13 vncertan It wall
be left for future heredobralogic nvestigations to center inter-
est on areas of lughest inadence of this disease,




Chapter 11
CLASSIFICATION AND NOMENCLATURE

GREAT ADVANCE IN OUR KNOWLEDGE OF THE NATURE OF
cpH was the recogmtion of the fact that so called con-
gemtal dilocation of the hup 1 not, as was formerly assumed,
actually congemtal, but only 2 disturbance of oscous develop-
ment defined as dysplasio, and charactenized chiefly by a flat
acetabular roof and underdevelopment of the coxal end of the
femur (Figs. 1 and 2)
Even Lorenz, in Jus clasncal treatise (1920}, uses the utle
“So-called Congemital Dislocatron of the Hip,” meaning there-
by to express his conviction that ¢ b 15 not truly congenital, bue
,\/:ycher a prelmun: hase, leading to 2 gradual upward duplace-
Tent of the femoral head and thus & sort of secondary reac-
‘Hon, due to muscular contraction_and weight bearing towards

end of the first or begnning of the second year of Ife,
w| child begins to walk. It 1s only the

redisposition
dilocation 16 the form of 2 growsh dumbanu?—{o the bones
affecting the entire Jeg as well as the corresponding half of the

pelvis, and in particular the acetsbulum, that 1s congenita]
Hilgenreiner however must be aceredited with furnshing a
more accurate desciption of dysplasia of the hip and chere-
with supplymng important data contributing to early dugnoss
and early trearment He, too 15 of the opmnion that the con-
dition 15 a congemtal retardation of development of the en-
tire coxal segment of the femur and of the acetabulum Thus
condition may often be observed without any positive duslo-
cation It 1s then not infrequently found 1n cases of unilateral dis
locaton and on the apparently normal sde, in the form of
hypoplasra of the epiphyseal osseous nuclens Fis conception,
therefore comncides in the mamn with that of Lorenz However,
Hulgenreiner emphanzes the fact, thar the dislocation may be
manifest quite early not wnfrequently n newborn infants

15



16 CONGENITAL DISLOCATION OF THE HIP

T 4
.

[N RS et ettt

Fig 1 Normal morpbology of the lup yoints of a2 newborn aged one day  Note
the well developed acetabular roof

the first days of life thus proving thar in the strictest wense 1t
15 actually congemtal For this reason he rejects the designa
tion so-called congenital dislocation of the hip” preferring the
expression “congenital so-called dislocation  which i the final
analysis 1s nothing but a play upon words.
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Lorenz mentions these cases, disungushing them as  gen-
wmne” congenital dulocation from the “so-called  congenital
type. They are of a completely different nature from the ords
nary pure cases. They are nearly always biateral, combined
with other congerutal malformauons and as a rule appear to be
icreducible  Le Damany, in s treatises appeanng between 1904
and 1909 contributed the clearest differentation of the two
typer. He dsungushed two large groups the more common
‘anthropologic luxation,” so called because Le Damany was of
the opimuon that it occurred only in human subjects, and n-
ereaed in frequency with the anthropologic level of the race,*
and a sccond group of rare teratologic dilocanon caused by
mechanical effects duning embry onic hfe and combined with other
severe malformations frequently incompanble with life

In accordance with the predomunating line of thought at
the change of the century, he designated the anthropologic lux-
anon as"humansation excessve”and "dégénerescence supénieure.”
These dislocarions reach full development only postnetdl;, show
a preddection for the female sex, and ace bereditary 1 abour
2§ per cent of cases. They are only rarely combined with se
vere malformations, but are occamonally observed m axsocia-
non with munor abnormalines, such as cranal asymmetry A
charactenstic feature of this type 15 sad to be the anfeforson
of the femoral head Whereas in this type the dslocation 1 al-
ways postertor superor 1n the teratalogic group, the didoca-
tion may be 1n any direction, according to the nature of the
spatal constriction

The dsuncuon of teratologic from typrcal cases was ae-
cepted also by Housner, Joachumsthal and Bonder This sep-
aration of the two groups 1s also especully emphaszed 1n the
author s textbook Conserzative and Operatine Orthopedics
(1934) Putt distinguishes fesal Jusation which exssts at
birth sn a stage of pre luxatwn  from the embryome type
which corresponds 10 teratologic dulocation By these terms
he wishes to indicate the different time of onset of the develop-

Dulocsom | b dip sceon coopendally aio m cabvn quae frnquemtly 1 Moowm. Ceduo-
e Cadese)



CLASSIFICATION AND NOMENCLATURE 19

mental disturbance. He mentons senious hereditary tant m
fetal luxation but 15 very cautious mn expressing any opuuon
as to the actual etiology Lance employs the same terma-
nology, but does not consder the disunction as adamant, snce
on one occaston he observed a case of umple “hanche luxable”
combined with other maiformations He emphasizes dis-
unctly the absence of heredity 1n embryonic or teratologic dis-
location. M Lange has likewise differentiated the combination
cases from the others, without, however, questioung the bered-
itary ongin  He distingushes solf 2 thurd group of dusloca-
tions, namely those amociated with malformation of the en-
tire snferior segment of the trunk, 1 ¢, cases of monstrous rach-
wchiss, myelomentngocele, etc. These cases, which are usually
accompaed by neurologic disturbances, led Guenn m 1841 to
adopt a neurogenic theory, which has long nince been rejected
as non-applicable to typical dislocations, but which may to
a certain extent be conmdered as vahd for these exceptional
cases.

We are of the opinton, that our first concern 1n approach-
g the problem, should be to clasify, as simply as possible,
any grven case mto the category to which it belongs. A purely
etologic clasnfication would be desirable. But considering the
vague conceptions of this aspect, no reluble emological classi-
ficanon 1s possble at present For the time being therefore,
we must adopt a presumptive classification, based on the dif-
ferent climcal mamufestations We believe, to begmn with that
it 13 quite justifiable to divide co H nto fwo mam groups, the
typical ¢ w1 and the aty preal ¢ p 1, which can be distinguished
Trom each other by two pnncipal features, the first, by 13 post-
natal a ce, the second by its prenatal development and 1es

combmation_with gl tfal_anomales However
f mwst be emphanzed, that there may be some cases of © b 11

which 1t would be imposmble to clisify categoncally mn one
group or the other Thus, 1n the first group there may occa-
sonally be symptoms of subluxation present already at birth
which only proves that birth, per s, comsututes no particular
dividing line as regards development There are also cases of
the teratologic group in which ane or the other or even all
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(%

Fig 3 Sec kegend opponte page.
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associated malformations are lacking, and which can be rec-
ogmzed only by therr prenatal development and difficulty in
artempted reduction v

As regards the numencal relation of the two groups to each
other, we have itherto no authentic data  The few available
srucles on the subject by Hayashy, Matsuoks, Annovazzi and
othery, clasnfy the atypical cases chuefly from the standpownt
of ther associated anomalies, mcluding even the most distant
malformanions, such as hemangroma hare-lips, heart falure,
quite unrelated to dislocation of the lip and ignonng com-
pletely the other characterstic signs of teratologic luxauion ss
evidence of prenatal development. From the avaable studies
1t 13 clear, however, that the number of atypical cases 18 van-
whingly small as compared with that of the typical disloca-
tons. Korvin assumes that the genmne teratologic dislocations
constitute about 2 per cent of all typical hip dulocations. It s
worthy of note, that whereas the 1acidence of typical co 1 m
the U S A 15 relatively low as compared with 1ts madence 1n
Europe, the frequency of the atypical cases 1s just the same
here as abroad, which likewise demonstrates the difference of
the two groups

Whereas the typical cp 1 usually shows a certain umiform-
1ty m 1ts chimcal manifestations, thus 1s far from the case 1o the
atypscal group Here certan forms can be observed which
differ quite markedly as regards nature and ongin  The types
of atypical cpH to be encountered are

1 Cases of artbrogrypous multiplex congents (Fig 3)
Thus condition 13 a well defined clirucal enuty as described by
Stern (1923)  The chamacterstic feature conmsts of an uni-
versal articular 71gidrty, and wsually symmetncally distributed,
typical deformities, such as club hands, club feet, and contrac-
tures of the elbow, kaee and hup jonts. The jomts themselves
are not prnmanly involved but poncipally the musculature,

Fig 3 Atypeal congemul dulocanon of both }u‘r by arthrogrs posis malti
Hex comgenita w 2 boy three dxys old, combued with club feet, club hands, and
u\?‘:‘ml;wnanum of the elbu:huud kneer. Family hustory 15 negative ce
2l condison. Note the bilateral duloca £ h

o < condhe uon of the hups slready fully
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which displays a hypoplastic frequently completely spasuc
structure which likewise demonstrates the difference of the two
groups. Such cases have been described previously under an
other name (amyoplasia congenita, myodystrophia congenuta) by
Rocher Nové-Josserand, Magnus, Otto and others. Dislocation
of the hips 15 a relatively common complication and always
presents the type fully developed at birth. The only other dus
case with which this might be confused 1s spastic diplegia from
cerebral palsy but i this condition, the stiffness of the hmbs
can be gradually overcome by passve means, and there 1s no
actual ngidity of the joints,

2 Another type which to some extent represents the antith
ens of the foregoing, 15 the hip dislocation associated with
general congemtal flaccidity of the joints. Since no approp
ruate designation has been applied, T would suggest the term
artbrochalarosis (from the Greek arthron— jomnt, and chal
rosis — looseness) multiplex congensta This term 1in my opin
10n, sums up the leading climeal characterstics of the condi
tion There may be varnous degrees, from simple hyperextensi-
bdity of the joints to complete flabbiness and dislocation of the
joint  The dislocation usually affects the knee or hip joints, and
very rarely the shoulder elbow or finger jomnts. Signmificantly
the femoral head can also be dislocated out of a well devel-
oped acetabulum ‘The femoral heads are usually dusplaced far
upward and outward from the sochet, and 1n contradistinction
to the arthrogrypotic dislocations, are easly reducible Such
cases have been described by Joachimsthal Bade, Karch Chaus-
sier, Bender Hayashi and Matsuoka, Koehler and others. The
condition 18 usually heredo-famihal, and 15 frequently assoct
ated with other anomalies such as hydrocephalus (Fig 4)

3 The third type 15 the group with defects and cleft for
mations of the caudal segment of the spine, which are very fre-
quently combined with dslocations of the hip  They include
cases of spina bifids, rachischisis, partual or complete defect of
the lower lumber vertebrae defect of the sacrum, not infre-
quently assocrated with paraparesis or paralysis of the lower
limbs, bladder and rectum Such cases have been described by
Rendu and Verrier, Spitzy Biesalsky, Teller and Sternberg Hil



Hg 4 Congenyeqy disloca,q, of
('hlrllblm'bt/'l'o:j: 7T rongu/l-}
Phalyy calesng, Note the vy dedePed
the femory) head, from ¢p, aeetabyl,,

sturqner, and Othery We haye se

(Fg 5 ) Dqueanon: of the hip 2880¢C1atey
il; boney of the Cxtrezmues, Such ay ¢he
c al






Asider ehe Tare cases of CDH of specif;.-
There 4 BN With cggn of congey,.




26 CONGENITAL DISLOCATION OF THE HIP

ton of abduction in the hip jont, The roentgenogram re
vealed lateral dulocation of the hip on both sides with markedl
oblique acerabular vaults. The right knce-joint showed a marked
posterior dislocation

Before we proceed to outhne a deliberately broad and sim
ple clasuficanion we will briefly discuss the problem of nomen-
clature

From the smple designation *congenital dilocation of the
hip” was derrved that of so-called cp because the latrer
was not usually to be found in newborn wnfants (Lorenz)
When it was discovered that the pre stages of this "so-called’
type were nevertheless hkewise congemital, this form was des
ignated as  congenntal 1o called’ duslocanion of the hip (Hil
genreiner)

We believe that the prefix of 'so-called® was in 13 time
justrfiable, 1n order to charactenze defimtely a new discovery
but that 1t has now no place at a name n a scentific termi-
nology, since otherwise 1t could be interpolated to modify any
conventionally accepted professional term Nor can Putts s classt
fication nto  embryonic” and fetal be conndered as satis-
factory since it 18 based not on the time of onset of the disloca-
tion per s but on the wholly vague time of onser of the pi
mary developmental disturbance Many of his “embryomc, or
very eacly dislocations mught from the chmeal picture, roent-
genograms and results of treatment emerge as typieal or, in
other words, fetal dulocations Le Damany's desgnation an
thropological  dislocation 15 on the other hand too fantastic,
even 1f the concept of an anthropological level” could be ad
mitted For this reason horvin preferred to deugnate these cases
as consututional dislocation of the hip  This term more clear-
ly expressed the hereditary components and the merely postu
lated mamfestavons, He, too considered Le Damanys desig
nation of “teratologic  dislocations most suitable for the small
er group of cases 1 which the dislocation develops fong before
birth. With o the excessine deviation from normal and the
characterization as a true malformation were well expressed
We cannot subscnbe to any of the above menuioned dialectic
formulze but prefer to continue to speak of the congenital or
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typical cp H, thus conveying an impression of the formal on-
zin and course. We must, n addinon keep n mind that besides
this typical form there 15 also 2 less common atyprcal form
characterized by its prenatal development and a combination
with other congemtal malformations.

The followang classification s offered 1 review of the fac-
tors duscussed

CLASSIFICATION OF CONGENITAL DISLOCATION

OF THE HIP
L Typical
Arthrogrypotic
1 Atypscal S Arthrochalarotic
(teratologic)
Defective

Traumatic (obstetsical)
I Inolated cases of

wpecifically known Congenital syphilis
etology Little 5 disease

Roentgen mnjury

Although this book 1 devoted principally to the study of
typical con, we will nevertheless have to discuss rather fully
the arypical (teratologic) dislocations, because we are convinced
that a clear disuncrion between thess two mamn groups may
contribute considerably toward the clanification of many hither-
to vague pathogenetic and etwlogic problems
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Chapter IV
PATHOLOGY

Tm PATHOLOGY OF CD H HAS BEEN DEMONSTRATED IN IN
numerable anatonical and surgical specimens. During op
cration 1t has been possible to study 1n vive not only the path
ological changes, but also the relation of the different compon
ents of the jonts. Intensified roentgenographic studies have
thewise contoibuted valuable information

We are indibted chiefly to the worh of Hoffa, Lorenz Lud
lo" ¥Triath Petersin and others for an understanding of the
untenie basis of this disease  Recently, Putt collected nine
s} « muns teem the Tstituto Rizzolt in Bologne which he has de
or bxd and reproduced n hus magmficent Atlas of the Anatom)
5 C sy satal Dislocation of the Hip, thus offering another in
aluable contrmbution

A\ vuew ot the vers extensive literature on the subject re
vail howcver much confusion in the concept of the pathologic
anatemy ot ¢ 0 11 duc to an s perfect differentiation of the chef
types of the discase namely the /3 pical and aty pical forms, the
prop-raies of aty pical luxation having been frequently attnbuted
to the typrcal form  Further confusion was caused by making
rathologic anatomic studics only 1n adsanced cases 1n which only
turminal stages could be examined ¢ p H 1s not however as was
formurly believed a completed condicion but a pathologic proz
s, developing from obscure tmitial stages, and passing through 2
«nes of phases complicated by numerous sccondary changes.
Anatomic studies for che purpose of nvestuigation of primar)
changes should therefore be made on new born mifanis, or at least
on infants duning the first months of life  Whercas specsmens of
carly afs preal luxation are relatively frequently available owing
to therr easy detection and therr frequent occurrence 1n assoc12
ton with o her deformities or in non viable fetuses, anatomc
specimens of £y pical luxations 1n newborn infants and n carly

28
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stages are very scarce Far-sighted French invesugators soon rec-
ogrized these difficuliies and 1t 15 told that mn the mxties of the
past century Vernewl offered 1n vamn, prizes up to 300 francs
for the demonstrauion of a luxation of the hip 1n a2 newborn in-
fant with no other mafformations.

For a better understanding of the pecuhanities of the dis-
located hip as well as the changes occurring n the course of
tume, 1t seems important first of afl to recall some of the import-
ant anatomic data relaung to the wormal hip youne.

According to R. Fick, the acetabulum represents a section
of 170° to 175° of a hollow sphere The roof of the acetabulum
and the other two fifths of the entire surface of the acetabulum
1 formed by the thum while the base of the acetabulum, of an
equal size, 15 formed by the schium  The pubic bone accounts

. Acetabular fossa
y (Infundibulum)

‘Lambus
(Glerwic Limbrurn)

Fig 6. Crmmmo{znmdhp;omto{a12y::roldhay The ep

Phyes of the femoral hesd he 3
utawn from Lanz and Wam;; scetabular fous Uinfundibalum] (Re-
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for one fifth of the whole acerabular surfage but provides only
the antenor wall of the sochet The acetabulum 1s directed
obliquely forward and outward The cartilage-covered articular
(lunate) surface has 1ts greatest width and thickness postersor
and supersor at the site of greatest stran The rim of the aceta
bulum presents a wavy course, being lower i frone and higher
in bach The acetabular fossa the mfundibulum, which 15 not
covered with cartilage, 1 filled by the pulvinar and hg rteres
(Fig 6) One peculanty of the acetabulum s the lravbus
(glenoid labrum) which forms a fibrocarulaginous ring ex
tending the acetabular sphere more than 180° beyond the equa
tor and permitting a closer adjustment of the head and socker

The femoral bead 1s pecfectly round and forms abour two
thirds of a complete spherical surface.

With reference to the Y-hne, st 53 important that the aceta
bular fossa (infundibulum) s located befow the Y-hne and
that the center of the femoral head les exactly opposite the
wfundibulum. With the leg perpendicular, the cartilage-cov
ered upper hemisphere of the femoral head protrudes beyond
the nm of the acetabulum

A. PATHOLOGY IN NEWBORN INFANTS

Autopsies of dislocations of the hip 1n fetuses and newborn
infants which we found reported in literature, deal almost
exclusively with ofyprcal (teratologic) cases. Palerta’s classic
description (1820) concerned the cadaver of a male infant of
14 days of age, i1 whom the luxation was already far advanced.
According to Paletsa, the knees and feet of this infant were
turned oucward. The lower portian of the lup jont was shut off
by the anterior capsule stretched transversely above st and the
remainder of the socket was filled with a bulging fatry mass, which
prevented admismon of the femoral head Grawitz (1878) de
scribed seven specimens of newborn mfants dying within a few
weeks of burth all of whom presented dislocations of the up,
abdommnal hernia or spina bifids, and some club foot as well and
thus belongmg to the teratologic group

Barth (1885) reported an interesting autopsy finding namely
a righe distocation of the hip and knee in a female mfant dehvered
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only 1730 g, with crippled extremities Also a newborn infant
pictured in the Handbnch der orthopacdischen Chirnrgle by
Lorenz and Rewner (1905-1907), wath bilateral ¢ p H, hy perexten

ston of the left knee joint, hare-lp and hy drocephalus, belonged to
the teratologic group In 1907, LeDamany reported his observa

tions on six cases, including at least three belonging most probably
to the atypical group In one embyro of three months, the left
leg was 1n a position of outward extension and was fixed 1 thy
position by a large umbilical hermia. The hup was dislocated. In 2
second embyro lItkewise of three months, club hands were noted,
and in a third case an eighth month premature, other malforma

tions such as thy roid cyst and bronchiectases were assocrated wch
bilateral dislocation of che hip and muluple contractures.

Sippel (1921) descnbed a duslocation of the left hup wn 2
newborn infant, who hkewnse presented tortscolhs, asymmetry of
the skull and face, as well as club foot He attributed these malfor
matioas to a postoperative untlateral fixation of the uterus and a
myoma n the angle of the tbe. Harrenstein contributed full
detasled descriptions of two seven month fetuses with completely
developed dislocation of the hips wichout other malformations.
In both, there had been a history of trauma and hemorrhage during
pregnancy Kochler describes the anatomic specimen of a new bora
infant with bilateral cp o genu recurvatum on the nght side,
genu valgum on the left ssde and marked talipes calcancus. Like
Sippel, he assumed that che causatn e factor was spattal consterction
due 1o a retroflected and adherent uterus. Finally we must mention
a2 contribution by Feller and Sternberg on Awomalres of the Spine,
in which they desenibe and picture 2 premature female wfane,
with a wide abdominal hernia, cloaca formation meningom; clocele
and exogenous scoliosts, besides bilateral dislocation of the hip The
one femoral head was Jocated postertor and inferior, the ather
anterior ta the empty sochet.

My assistant Rorvin collected 39 cases of genume teratologic
cou fully developed at the nme of birth and assocuated with
other severe malformavions. To these he was able to add 10
cases from the Vienna Orthopedic Chnie  In hus esght sure cases,
there was no mention of hereditary tant, but in six of them there
was defimite indication of a spatnal constriction of the growing
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the deformities have not yet developed According to LeDamany,
the pathologic signs of dislocation do not develop until the 15th
day of the sixth month of hfe, at any rate, before the end of the
fist year Before this nme they have not yer developed, and
cannot, therefore, be recognized

Besides these cases, I was able to find in the hiterature only one
other autopsy study of a typicat dislocation Thes was Case 2, n
Putts Anatoms of Congenstal Dislocation of the Hip (Case 1,
a fetus at term with ammiotic amputation of the night half of the
pelvis, inferror dislocation of the left hip absence of the nternal
gemtals, and atresta am evidently belonged to the af3 pical group)
Dutts s second case however concerming a female snfant who
died of bronchial pneumoma before operation could be per
formed shows clearly the primary changes of a #3 prcal dislocation
of the left hip Examunation revealed chiefly the followsng the
left acetabulum was more sagittal and smaller but deeper than
the right  The upper portion of the femoral head showed a
slight depresson. The angle of deviation was increased (antever
sion) and che angle of inclination (angle between the femoral
neck and shaft) was diminished

It has been my unusual privilege to study a female infant
with typrcal dysplasia A roentgenogram tahken three days after
birth revealed an abnormal flatness of the roof of the socket on
both sides as shown i Fig 2 This case was recogmzed early,
since attention had been directed into this channel by previous
operation on her two sisters, three and two years of age respec
tnely for bilateral dislocatron of the hip A study of the family
tustory revealed the face that a paternal aunt and great aunt had
been simdarly afflicted This child was born normally at term
but developed an attack of severe enteritis and died erght days
after birth

Quite acadentally at the same time, another specimen was
placed at my disposal 2 stillborn male infant presenung fully
developed dislocation of both lups combined with club feet and
club hands, as well as extensor contraction of the elbow and hnee
jomnts suggesting an arthrogry potsc type of the teratologic group
These two cases are most instructive since they permit a com
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Fig & The upper end of the femora belonging
to the acetabula shown in Fig 7 seen from
within A Norme! femoral head and neck of
2 newborn infant for comparison. B. Upper end
of the femar in congenstal dysplatle The fem
oral head 15 somewhat smaller than normal but
of normal configuration. C. The upper end of
the femur in feratologic dislocatron (arthrogr
poss) The femoral head 1 connderably small
and flattened medully

—

C

infants, on the other hand. These changes will be described be
low 1n detail

B THE HIP JOINT IN DYSPLASIA

In the case with dysplasia the socket was slhightly reduced n
aircumference, but corresponded 1n shape and depth to the nor
mal measurements for the newborn In the teratologic case the
sochet was consderably smaller in circumference, only three
quarters of the normal length and even more marked was the
abnormal flatness of the sochet. The flatness was caused by an



PATHOLOGY 37

accumulation of carulaginous connective tissue, not only in s
base, but also in the upper half of the sockets (Figs 7A, B and C)
In dysplassa, the femoral head 15 hkewise somewhat smaller, but
presents a normal configuration, whereas in the teratologic cas,
the femoral head was flattened medially and inclined aganst the
upper rim of the socker (Figs 8A, B, and C) In the dys-
plastic case, the antetorsion angle of the femoral neck 15 some-
what increased as compared to normal Whereas i newborn
infants 1t pormally measures about 20 degrees, 1t 15 here about
30 degrees. The femoral nech 18 more perpendicular than
normally In the teratologic case, the femoral neck was short-
ened 1 coxa vara and showed almost no antetormon (Figs.
9 A, B, and C) The soft parts in dysplasia show no abnormal
changes except a shght laxity of the capsule and ileofemoral liga-
ments, which are normally quite tough even 1n newborn infants.

Fig 9 The upper end of the femora as i
Fig 8 seen from sbove wich the axes of
the femoral neck and of the knee jonc
drawn . A, Nersel angle of antetornon
about 20 B. Angle of antetorsran 1n con
genutal dysplasia somewhat greater than
nocmal, abouc 30 C. The femoral neck
m feratologic duloczion (artbrogrpyosis)
c u shortened and shows almast no ance-
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Fig 11 Roentgenograms of the
acetabuls as i igure 19 raken
from a fronul vew A Normdd
acetabutum for comparon. Oeous
and cartlagnous roof of the ace
tabulum well developed B. In d)s
Hasis The osacous mof af the ace
wabutum 13 shsllow while the cart
tlaginovy roof mtact. C. In serato-
logic didacation both the ovicous
and carulypnovs roof of the acetsb-
ulum 15 markedly shallow

15 a shallow osseous roof of the acetabulum with the tp of the
cartilaginous roof n its normal place. In the teratologic disloca
von both the bony and cartilaginous roof of the acetabulum are
shallow (Figs. 1t A B and C)
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more than half surrounded by the cartilaginous sochet, hikewise 1n
normal fashion (Figs. 12A B) Thus, contrary to our expectations,
the roentgenogram of the dysplastic hip” joint filled w ith contrast
medium showed a complecely mormal distribution of the carulag
mnous portion 1n spite of the considerable disturbance in the osscous
condition of the joint
C. THE HIP JOINT IN THE STAGE OF
PRE DISLOCATION

The characterstic features of dysplasia, as described above
may also be present even in the absence of a clincally demonstrable
dislocation. Hoffa Bade Codivillz and others have all reported
cases which chinieally gave the impression of unilateral luxation
and were treated as such During the course of treatment howesver,
and evidently favored by the mcreased stran on the hitherto

normal  side, 2 dislocation also of the normal side became mam
fest In such casex 1t 15 frequently pomble to demonstrate later
an a prnon disposition on the normal sde. Horvath ob
served that i numerous cases, the angle of inchnation of the
acetabulac roof was much greater on the elimcally normal sde
than on the side with manifest dislocation  Furthermore, as al
ready mentioned by Von Sandifort, 1n many cases the typical
deforrmty of the congenmally dislocated proximal end of the
femur anferersion, could be demonstrated wsthont simultancous
dislocation

Scaghetts 13 of the opimion that dysplasia of the hip 13 aluays
bilatersl in the newborn thar spontaneous healing occurs fre-
quently even during the fetal penod Recently Hart has presented
1 study of primary genete dysplas of the hip joine, with and
without dislocation which becomes mamifest only 1n later hife.
In a report of D1 Prampero, based on a rocntgenographuc study
of 200 patients with unilateral dislocation he found subluxation
or dysplasia on the so-called normal side 1n 108 cases, subnormal
haps in 41 cases, and normal fups in only 41 cases. Eighty per cent
of the so-called normat hips show ed pathological changes.

The condition of dysplasia therefore may persst wathout
terminating 1 dislocation but some cases do progress to dislocation
as demonscrated in Pucts'’s second case (p 34)  In thu case exam
tnation revealed besides hy poplana of the bony development an
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already manifest mclination of the cartilaginous and bony roof of
the socket, and a shghtly lateral upward dusplacement of the
femoral head The upper and postenior part of the capsule pro-
truded markedly, the margin having two borders, the upper one
formed by the capsule, and the lower one by the hmbus. The g
teres way long and broader than on the right side.

In thus case, therefore, we have all the features of dysplama,
but there 15 already 2 distinct tendency toward migration of the
femoral head, as mamfested by the upward protruding capsular
wall and the upward and outward duslocation of the epiphysis of
the femoral head. Thus case thus represents an nstance of dysplase
wrth tendency toward dislocation due to yielding of the carnlag-
inous roof and difatation of the capsule. The dysplana may be
undformly present on both mdes, but quite frequently one may
encounter dysplasa with a tendency toward dislocation on one
sde, with only a sumple dysplasia on the ofber nde In one case
under our observation a bilateral dysplasia in a girl of three
months, the tendency toward luxation had developed on one nde
very rapidly i the course of three months.

At any rate, 1n most of these cases, the cartilaginous socket loses
1ts format stabibty Such a socket 1 no longer capable of ressung
the mcreased strain of muscular activity and pressure of the
femoral head on weight bearing 1t finally yields to the tonus and
traction of the extensor muscles, which pull the femoral head
from the base of the socket and tend to draw it upward, thus
resulting i the upward and ocutward migraton of the head
known as subluxation

The fact that subluxauon develops from dysplasia has been
shown convincingly 1n 2 senes of roentgenograms by Putts Hil-
genreiner and others (Fig 13)

D THE HIP JOINT IN THE PHASE OF SUBLUXATION
In this stage the epiphysis of the femoral head may pr.

maore than balf from the acetabulnm, bur still rc:mztisptccol t:ou:)z

degree 1n contact with the oniginal acetabulum. The epiphysis rides

on the upper rim of the socket, upon which 1t leaves 1tx mpression

The changes wivolved primanly the cartilaginous porton of the

jomt. There occurs a flattening of the cartilaginous roof
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Fig. 13 Developement of a sxb-
Ination from dysplesie A Hp
jouit m the stage of 431 The
carulage of the acerabulir roof 1
ntact, only the erscous roof of che
acrtubulum 1 slanted downward,
the roand epiphyss of the berd 1

te the Y hine and 1 more
t ane half gurrounded by the
artiagnous aceuabulum. B. in the
stage of 2 temdency to dnlocalion
The cartilage of the roof of the
acetabulum has for the most part
disappezred owng to pressure exert
ed by the epiphysiy of the femaral head thereby the epiphyin of the femoral
head & displaced Iateral and upward and 15 fattened medislly  C. In the stage of
ublrratron The epphys of the femocal head ndes on the upper bony mirgn
;idu acetsbulum, having assumed the shape of 1 “doges cap” (redrawn from

)

of the socket and an elongation of the socket, which asumes a
longitudinally oval or efhiptical form with a2 depression at the site
on which the femoral head rests. In effece the socher which
normally has the shape of half an orange becomes oval taking on
the shape of half a lemon (Calot) The articular surface » pro-
longed upward and extends partly over the um Owing to ths
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upward displacement, the perpendicular diameter of the socket 13
markedly increased Simultaneously, the femoral head exerts an
enormous pressure from without inward on the lmbus, whach, at
thus site, 15 forced agamst the dium and pulled up in the direction
of the new posion. In combination with the plate-shaped upper
portion of the lunate surface, 1t then forms the bed for the disto-
cated femoral head The joinc capsule i3 thickened and adheres
above and 1n back to the margins of the acetabular fossa Its upper
portion forms a hood for the femoral head

The changes that take place in the femoral bead ar this stage,
likewise involve primanly the cartdaginous portion of the epi-
physs. Owing to pressure of the epiphyxms on the nm of the
socket, the epiphyns s flactened from within outward Thus chere
occurs a mutual flattening of the socket and femoral head

It 15 clear that owing to this persstent stramn, also the bony
substance beneath the cartilaginous layer will be affected. The
inutially perpendicularly inclined bony roof of the socket becomes
even more perpendicular so that frequently it passes without any
break into the lateral surface of the os thum. Once this degree of
elevation 11 attained, the socket gives only nadequate support to
the femoral head, and the latter ghdes farther upward along the
mchned plane. Very often a furrow, the so-called shding groove,
with two sharp edges, marks the path pursued by the epiphyss
after leaving the socker The normally concentrical serui-circular
bony nucleus of the epiphysu of the femoral head, 1 forced up
ward and outward from the center, assuming instead of 1ts normal
shape that of a falling drop

As a result of flattening of 13 roof, the socker becomes more
shallow Instead of 2 depth of 5/10 of its middle dameter, as 1n
normal newborn infants, 1t finally presents a depth of only about
3/10 of s diameter The flattening of the upper portion of the
socket and the amociated reducuon i s depth are the chief
changes leading to luxanion These changes do not usually develop
untl the penod of straim, 1., at the end of the finst or beginning
of the second year of life, upon finst actempts at walking They
may however, i some instances develop earlier, and 1n others
later, as occanonally observed 1n adolescents or adults,
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The convincing senal pictures of Putts leave no doubt t
subluxation develops from the dysplasia Also Faber has cont
uted a roentgenographic demonstration of a serses of four sta
in which the development can be clearly followed

The process in development can be imagined somew hat
follows at term the rounding of the socker 15 almowt norr
There exssts at this time only a retardation n the des elopment
the osseous nucler w hich 1s most marhedly manifest at the poste.
superior rim of the sochet Owing to the deficient formal stabil
resistance at the superior and posterior rim of che socket 15 di
ished and 1n response to muscular traction and stram there res
a flattening at the site most exposed to pressure by the ferm
head Thus as corphasized by Putts, e flatteinng of the soc
11 the stage of subluation 1s not o primary, and much less a ca,
process, but a secondary development cansed by pressure of
epiphysis of the femoral bead emergurg from is socket

The symptomatic tnad of Putts includes the shallow soc
shortly after birth, displacement after che first year of bifc
the changes 1 the epiphysts of the femoral head demonstrabli
a much later peniod

This development usually takes place toward the end of
first or the beginning of the second year of hife when the mf
begins 1o walk In rare instances as the author has been able
demonstrate, it accurs much later frequently even not until af
puberty ( late™ dislocation)

As long as the femoral head remains within the modest hr
set by the upper margin of the socket and suspension of the cap
and hgamental apparatus arrest 1n the stage of subluxavior
possble A transverse margin then forms, diding the utih
partion of the socket from the unutihzed portion In this way
lunate arncular surface s clongated with the narrowed
uppermost and separated from the original acetabular fossa b
shghtly elevated arched ridge (the biparaice acecabulum of Cal
(Tig 14) After a longer period of ime the upper portion of
socket 1s transformed into 2 bon) crescent shaped mound sh
may also include the ihiac spine The upper portion of the capt
grows stronger with the shofemoral higament playing the part
an anchor chain In other cases the femoral head ghdes contn
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mayority of cases only onc middle stage i the gradual development
of complete lusation from dysplasia

Recently, Leyeuf (1947) has dran n attentron to certain char
actersstic differences betw een congenstal subluxatson and luxaon
citing as the essential difference between the te o forms, the differ-
ent position of the hmbus. In a subluxauon the himbus i forced
upward and inw ard toward the siac fossa 1n a luxation the himbus
1s forced downward and % ard toward the ac~tabulum (Tie. 15)

Fig 11 Conditron of the lrmlas (glewned lebram} 1n the stage of sublux
avon and luxaton. A The limbus in the stage of sublutatron The hmbot &
forced upward and hes pressed agamst the shum handly to be diungurshed from
the wpiube B [n the stape of lusanon The bmbus i clearly differentisted
from the capule and turned over toward the center of the svetsbulum, (Vrom
J Leveuf | Bowe & Joms Sarg 2% 152 1947 Reproduced by permusuon of
the | Bome & Joint Surg }

In his opion subluxation and luxauon represent "different mal
formations. Both malformations origiate at a stage of emby romie
development, and from the intal stage of subluxation and luxa
tion develop indnidually oward essenually different anatomical
conditions. He cites Gourdon who n 1906 stated that “sub
luxatson 15 2 relamvely stable condition which neser tends to
develop nto a lusaton ”

This conception of Leveuf which appears alio o have been
shared by other French v niters, ss «n direct contrast to the chnseal
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Abso the difference between subluxation and luxatior
the relation of the hmbus, 15 2 face to which Ludloff (1%
drewm attention long ago. All of these changes occur howe
only in older children and aze nat primery as assumed by Lev
but secondary manifestations due to the formatite mfluenc, w.
induces the different positron Most observers agree that subly
tion 15 2 transitional stage expenienced by all cases on their
to luxation or as Waldenserdm expresses it By subluxavo o
congenita we understand a condinon which may be best cha
tenized by the words op the way 1o luxation  If lhe Len
he has not hitherto observed a transition of subluxation to luxa
this 1s because this transition as 2 rule takes place so early, 2t
so rapidly accomplished that 1t easly escapes notice That
casesoccur sshornin Fig 16 and 17 Morphologically, morec
there 15 no difference between Leveuf s primary  subluxation
the residual sublutation which we encounter so frequently
lowing closed or open reduction oning to deficient developr
of the roof of the acctabulum, and which certamly canno

Lig 15 Roenigenogram of a pir) 1 yeans of age thaws conodence af
tuxation on the rght sde and complete dalocation on the ket wde
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regarded as 2 primary change. The most convinaing evidence,
however, of the relationshyp between subluxation and luxaten u
offered by the fact that subluxation and luxation may coexist
the ame individual (Francillon, Hart and others) (Fig 18) As
Hart states, * Subluxation as well as dislocation, 15 a consequence
of the pnmary genetic dysplassa or sncompetent acetabulum’

Lig 19 Speeimen af 1 complete distocation of the

night by
year. The acetabulom 1 markedly Ractencd, the Iungbv:: tfrr:dan;‘:itod[ f'?;;
scetabuler fossa filked with the racemose fatty tissue of the palvinar The by

terss 19 thickened and broadened.
2 medio-postenor ﬁ.nﬂ::nng The femmoral head 15 reduced n nze and shows
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Lig "0 Vanous fypes of com
plete  dulocatron according to
Lange A Luxatin wupracoty
lowdes. The femoral head in the
wame frontal pline bot upwand
nd hiterat from the acetal ulum
D Loxatio supracotylodes ct
tluca The femoral head by be
low the ant sup dhac pine rm
tenor to the frontal pline

Luxatio ducas The femoral h:nl
lies completely pterior on the

At dorvum ila
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E. THE HIP JOINT IN THE STAGE OF LUXATION

In chis stage the femoral head has moved completely over the
rest of the acetabulum and has lost 1ts contact with the onginal
acetabulum (Fig 19) To begin with, st must be emphasized that
even i this advanced stage the femoral head may show all possible
transitional posions between the one extreme, above the upper
am of the socket, to the other, 1n back of the shum We are,
therefore, confronted with an extremely mamifold variety of ana-
tomic and clinical pretures. Phelps {(1881) first and Jater Koelliker
(1895) drew attention to this fact.

In ths comprehensive series of indimdual forms regarding
posstion, Lange dustinguished three chief types (Fig 20)

! Luxatio supracotyloidea.
2 Luxatio supracotyloida et thaca
3 Luxatio shaca

The first of these types 1s charactenized by the facr thar th-
temoral head lies sn the same veruical plane as under normal condi-
tions, or 1n front of 1t but always ac the same tume lugher and
lateral from the narmal posttion This type corcesponds to the
‘antertor’ congenital dislocation and 1s frequently combined with
anteversion of the femoral neck 1n which the femoral head appears
promunent sn the antersor aspect of the pelvis In the second type
the femoral head hes below the anterior supenor thac spine and
at the same time somewhat posterior to the frontal plane of the
thac surface. In the shac type the femoral head hes completely
postertor on the dorsum du

Hoffa dustinguished four types

1 Direet upward luxation the femoral head hes forward
dicectly beneath the antenor superior shac spine.

2 Upward and ourward luxation, also here the femoral head
15 palpable only in front, but more outward from the spine
(Schede 5 [uxatio subspinals)

3 Luxation directly outward from the spine, the head s here
usually farther up than in the first two types.

4 Posterior supenor luxation, the head lies in back of the
thum.
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These ty pes could be sl further diversified but for practical
purposes, 1t suffices to recognize only three stages of the develop
ment In the nterest of smplicity we are, therefore, usually saus
fied to speak of an anferior, a laterel and 3 postersor luxation
tahing for granted of course chat cach of these 1s simultancousl;
a superior luxation Anterior luxation 1s probably most often 2
subluxation, 1e  the femoral head 15 1n process of mounting the
posterior superior rim of the sochet, but ws inferor pole 1 sull
perpendicular to the socket McCarrell and Crego made an attempt
to emphanize anferior luxavion as a primary anteror ty pe, worthy
of special distinction m the various ty pes of lucation Naturally
the indn idual types cannor be cleardy dutingusshed and more
over there are usually transitions from subluxation to anterior
luxation as well as from aaterior ta posterior These transitsons
oceur so gradually and inmidiously that they might eanly escape
detection

1f the femoral head has completely departed from the socket
then the hip joint 1s exposed to secondary changes due to mechan
seal factors, retrogressions, growth disturbances and processes of
adapeasion The degree of the symproms depends not anly upon
the age of the patient but also upon the ume and extent of the
mugranon of the femoral head

In the following pages we will describe che pathologic changes
of complete dislocation 1 all 115 aspects.

I The Dislomnion Sochet

In the stage of duslocation the abore mentioned deviations 1n
the acetabulum are 2ccompamed by changes due chiefly to hyper
plastic changes in the socker which reduce its size This trans
formatron 1s brought to pass first of all by changes 1n the limbus,
and later in the rim of the socket as first demonstrated by Ludloff
As the femoral head ghdes upward and ships out of the elasue loop
of the hmbus, owing to the general increased elasnicuty of the
Limbus, there occurs a turs of the ltaibns toward the centee of the
sockef 1n the posterior superior quadrants, so that ats free margin s
directed toward the acctabular fossa. The limbus then forms 3
transverse crescent bach of the inferor margin of the upper
portion of the acetabular fowa cung hke 2 cupola The limbus
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thus exerts 2 diminshing effect on the acetabulum not only by 1
displacement 1nto the socket, but also by a gradual pulling of the
anterior and posterior margins of the acetabulum into the acetabu-
{ar cavaty

The surrounding margin of the hmbus may perust for a long
ume and can be palpated as 2 ndge, 1t may dunng this stage form
an obstacle to the proper concentric adjustment of the femoral
head 1n reduction Pucn, however, believes that the kmbus plays a
part 1n the mechanusm of reduction only after the second or even
third year of hife. The more rapidiy, moreover, that thns transition
from subluxation fo complete luxation takes place, the sooner st
becomes posssble for the Itmbus to tnrn fmward whereas 1 a more
prolouged persistence of the stage of subluxation, the limbus re-
waius wcliing wpward and becowes adberent to the sliunt Later,
the hmbus undergoes 2 more or less complete atrophy, which
occasionally also leads to ossfications  In this case, the rim of the
socket presents a rounded wall, with no suggestion of a limbus,
whereas 1n sts internal infenor quadrant, 1 e. above the acetabular
notch, 1t may long remamn intact. The inward torsion of the imbus
1s not, therefore, a5 assumed by Leveuf, 2 primary symptom defin-
ately indicating luxation, but an associsted symptom of a different
stage of the same underlying process, which can be explaned by
the changed mechamecal conditions

A further flattening of the sacket 15 also abetted by the pul-
ear, a pad of fatr and connective tussue liming the base of the
socket around the lig teres In the stage of luxation this pad be-
comes 5o hypertrophied that st includes also 2 portion of the lunate
articular surface In addition, the lig feres usually increases in
thickness up to the third year of life. However, 1t would be a
mustake to smagsne chat the entire capsular sac » filled wath prolif~
erated tusue from the base of the socket Rather, there remains
at first a cavity filled with synovial flud as very clearly demon-
strated 1n Faber s injection pictures This proliferation, in the
socket may however proceed to a complete levehng  In such
cases, the bony socket has the appearance of being filled with a
congealed cartlaginous mass There 15 almost no differenniation
of the cartilaginous layers of the sochet (hyalin- or fibrocartilage),
and the supenimposed connective tissue layer 15 barely suggested
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Fig 21 Layers of a dislocation socker The limte between the hyaline cartds
guous layer and the supenmpoted fibrocaruliginous tisue layer 1s barely sug
gested (according to Deutschlaender)

(g 21) The posterior superior nm of the sochet 15 usually
flacter than the rest of the acetabular margin Thus the floor of
the socket with the simultancous mhibition of grow th n length
and width grows thicker Hoffa and Lorenz in their numerous
open reductions were greatly impressed wich this thichnes of
the floor of the sochet The hypertrophy mnvalved all of the
constituent tissucs of the acctabulum fatty and connective tissue
as well as carulage and bone The hy pertrophy of the cartilage
was the most marked Lorenz explains this thickening as being
due to a retarded consumption of cartilaginous substance cor
responding to the general retardation of growch in the hip re
gron Ludloff on the other hand considers it as a secondary Al
tng hy pertrophy due to relief of strain on the base of the snchet
In contradistinction to the more or less complete feveling of
the acecabular cavity by connective tissuc hy perplasia an exera
ordinanily fong persistence of the originaf depth of the wchet has
been observed in some cases (Cruveithier Dupuytren Luren
Mikulicz Fourmier and others) The shorter the ume that the
upper portion of the socker 15 expased to the levelling effect of
the femoral head tn other words the more rapidly the socket 1
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hberated from abnormal pressure, the sooner will some continua-
tion of development ensue. The rim of the socket, when relieved
from the pressure of the femoral head, will, therefore, continue to
grow out to a certain degree Thus takes place usually mn the sucth
ar seventh year of life (I dentition pertod), when the epiphyseal
nucler are in the most lively stage of osufication, It 15 easy to
understand that the bone centers of the socker are particularly
affected by this growth impulse, thus contnbuting to sts formation
This innate capacity for continued development of the acetabulum
15 of determuning sigmificance m the closed treatment of cpH,
the results of which are dependent upon the development of the
bony structure of the socket

In adolescence, the bony covering of the acetabulum 1s consid-
erably attenuated. Furthermore, it loses its cartdaginous character
and becomes more like periosteupn At a more advanced age, the
acetabulum undergoes progresuive mnvolution, untd finally 1t 15
transformed 1nto a shallow depression tnangular 1n shape, and
with an amorphous surface, with pracncally no resemblance to 1ts
farmer shape (Fig 22)

Fig. 22 Ol drslocation socket The
ongml acetabulum 1 small, flar
and of tnangular shape  Above and
postenior to the deserted scetabulum
13 3 deep impresswion corres ing
to the new pomition of the

2 The Secondary Acetabulum
I the femoral head has emerged out of the old socket, a
ncoarthross usually develops facing its new location (Fags. 23,
and 24)  As a rule, that site on the wall of the thum agawnst which
the femoral head 15 inchned causes ar first only one or more fant
mmpressions, 1 the vieuuty of which the capsule adheres to the
pertosteum Such ncoarthroses have been observed 1n chuldren (by
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Fig 23 Dnlocation skeleton of 2 woman 28 yean of age. The femoral head
lies 1n a secomdary acelsbalum above the ofd obliterated socket The new ace
tabulum avnculsr in shape the fernoral head mushroom shaped.

g 4 Roentgenopram of the dlocaton skeleton sthowed in Fip. 3

Lllote in a boy of seven years and by W rolik 0 a boy of twelve
years) but are generally rare ar this age On the contrary ncoar
throses in adults arc observed more frequently the older the indt
sidual In such cases, there must 1n all events have tahen place 2
preliminany perforation of the capsule Of special interest are the
roof formartons springing from the periosteal prohferations whech
frequently afford considerable support to the femoral head m sts
new position and occasionally fead to a complete enclosure of the
femoral head (Fig 25)  Asarule however the processes directed
tonard substitution of the sochet are only of shight degree or
even just barely suggested
Farhas emphasizes the difference betneen 1y prcal and teratol

ogtc cases as regards the secondary acetabulum  If the distocation
occursduning embyrouc hife there will be a decp secondary socket
with well developed upper margins, as a result of the continunus
pressure of the head against the wall of the shum If the dulocation
accurs after birth the secondary sochet will be broad and shallow
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Fig 23 Dulocation skeleton of 2 woman 28 years of age. The femoral head
Iies 1n 2 seromdary acetibxlum above the old obhitersted socket The new ace
tabulum auncular in shape the femoeal head mushroom-shaped,

Fig 24 Roentgenogram of the dislocation skeleton showed in Fig 23

Elliott 1n a boy of seven years, and by Wrolik 1n a boy of twelve
years) but are generally rare at this age. On the contrary neoar
throses in adults are observed more frequently the older the indi
vidual In such cases, there must 1n all events have taken place 2
preliminary perforation of the capsule Of special interest are the
roof formations springing from the periosteal proliferations, which
frequently afford considerable support to the femoral head in s
new position, and occasionally lead to a complete enclosure of the
femoral head (Fig 25) Asa rule however the processes directed
toward substitution of the socket are only of shight degree or
even just barely suggested

Farkas emphastzes the difference betw een ty pical and teratol
ogic cases as regards the secondary acetabulum If the dislocation
occurs during emby romc Iife there will be 2 deep secondary sochet
with well developed upper margms, as a result of the continuous
pressure of the head against the wall of the thum If the dislocation
occurs after birth the secandary socher will be broad and shallow
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and without any well-formed upper margin owing to friction of
the ghding femoral head on the ihum This difference, however,
according to our observations, 1s only present i young children
later on, the differences becomes less manifest, so that even n
typical dislocations the secondary socket will be deeper and may
have a well developed upper rim

Of special interest 15 2 case of our observation 1 which the
lesser trochanter faced the acetabulum, and 1n which an arucula
tion was formed between the original socket and the lesser trochan
ter, with excellent pelvic support (Fig 26) Such cascs have been
observed also by Scherb Putti and others.

Genuine neoarthroses will later on frequently become the site
of pathologtc changes resembling those of degenerative osteoar
thrts

3 ‘The Femoral Head

The changes which occur 1n the femoral head during the stage
of luxation are, like those in the acetabulum of a regressive nature,
and depend partly on changed mechanical and functional cond:
tions The most striking change in the femoral head 1s 1ts reduction
i size Tt 1s diminished 1n all 1ts dimensions This diminution 15 2
partsal symptom of the general atrophy of the dislocated half of
the pelvss and increases wich age At certain penods, however,
and most parucularly during puberty the femoral head may be
come enlarged due to an wcreased growth tendency which stll
farther accentuates the disproportion between the femoral head
and the sochet the latter being retarded 1n 1ts growth.

B Fig 27 Deformuty of the femoral
{ head 10 an wntreated distocavan. A
A \sew from within B View from
abore Medwa-posceror flatecrung of
the dislocated femoral bead (from
Lorenz and Raner)
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Besides the reduction 1n nize, still other changes occur sn the
fermaral head, one of which 15 especsally typical, this 1s the nredro-
posterror flattemng of the femoral bead Viewed from within, the
wnternal apex of the head appears flattened and broadened Looking
at the femoral head from above, we see that the umiform wnward
and backward bulging of the head has disappeared, giving place
to an almost extended curve (Fig 27} Below the somewhat
rounded apex 1s the fovea Frequently, a groove may be seen 1
the head leading upward to the fovea the wail of the lig teres
long since destroyed Ths flattening of the head 1s secondary like
that of the acetabulum, but constitutes nevertheless a character-
wtic feature of the congenital duslocated jont.

The defarmuties of the femoral head described above, have not
only theoretical ngnificance, but may, if they attain any marked
degree, have 2 dustinctly unfavorable effect on prognoss.

In later Lfe, the flattening may become more pronounced,
according to the position of the femoral head in 1ts new location,
and to pressure strain forcing 1t against its new bed Even the entire
head may be involved sn this flattening, until 1t resembles a radway

Fig zzd Deformuties of the lread at
mote advanced age A Buffer head.
B. The femoral hezd 11 almert com
pletely absocbed leaving only a
small wregulae stump
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shock absorber (Fig 28A) The margins of this structure are
turned markedly inward, producing a mushroom shape Other
shapes have also been described The femoral head may erther be
resorbed alone or together with the femoral neck leaving then
only a small irregular stump perched on the mner aspect of the
trochanter (Fig 28B)

In general, 1t may be noted that the development of the femoral
head and that of the socket run a farrly parallel course, 1.e 2 well
shaped femoral head 15 assocrated with a well shaped socket. This s
not always so, however, and 2s menuoned abave, at the time of
puberty one may encounter a strongly developed femoral head
with a poorly developed socket

4 The Femoral Neck

The proportions of the femoral neck may be practically normal
1in dislocation but usually there are more or less marked deviations.

Frequently there 1s an increased angle of the femoral neck
coxa talga, which has been vanously interpreted (Drchmen,

A B C

T 9  Deformiues of the femoral neck A aormal femur I Temur wath
morked snteserson. C. Femur with marked retrotonuon (sccardmg 1o I ange)
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authors believe that any angle of anteversion in the zdult femur
exceeding 10° approaches the abnormal, and that an angle of more
than 15° is definitely pathological It should also be considered that
the female type shows slightly more pronounced antevernon than
the male type. Thus study supports the claim that the infanc femur
normally presents 2 high degree of anteversion (average 24 4°)
and that during childhood and adolescence, this gradually recedes
to that seen in the adult A reverse angle or angle of retroversion
13 a frequent finding and sts incidence 1 the adult 1s nearly s
common as the finding of an abnormal degree of anteversion,
Actually, 1n dislocated hip joints, the anteversron remans
unchanged after birth or may even increase. Lange aad Piczen
ateribute this to the fact that in the absence of normal stram and
normal motor excursions, the process of involution does not take
place In older cases of ¢ D H anteversion may reach such 2 marked
degree, that the femoral head 1s turned directly formard the axis

1
!
§
t

Fig 30 Bilsteral congental dislocatson of the hup in a man of 3§ yesrt. The

;imu had never h«nK:nrluxrd. Luxato supracorylodea on the lefe ude and
ﬁ:uho \luaca on the nght nde. Note deformuty of the hexd and the antevernon
on the left nde and the well shaped head and neck o the nght nde
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Fig 31 Symmetrical bilateral dulocavion pelvie. Oblique hugh itu with deep
tlac fossae The ischii directed markedly cutward and fotward, Arcus pubm
low and very broad (from Breus and Kolisko)

phasized because the sagittal diameter (conjugata vera) 1 not
infrequently shightly shortened At the pelvic outler the trans
verse diameter 15 even more marhedly increased The cause of
this hies 1n the eversion of the ischial protuberance, which ako
causes an extraordinary flattening of the pubic arch and 1n
creases the angle of the pubic bones. Thus the latter and the
ischu frame the obturator foramen above and below, almost
horizontally (Vrolik) Owing to the increased lordoss, the
promontory protrudes considerably so that the sacrum appears
markedly concave

The 1liac fossac are more perpendicular and approximate 2
vertical position Thus the trann erse dameter of the greater pelvs
1s markedly dimimished The perpendicular direction of the ilac
fossae leads to a superimposition of the superior on the mferior
spine 1n the same vertical plane Cruverllier Hyrtl hehrer and
others clzim that the pressure exerted by the dislocated femoral
head on the external surface of the pehis 1s responsible for the
erection of the ihiac blades whereas on the other hand von Vrolib
and Lorenz and others consider the forward and inw ard tracton
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the normal side The pelvis 15, to puc 1 briefly obliquels con
stricted on che normal side, and furthermore displaced forward
toward the snide of the luxation Thus on the side of the Juxation,
the lesser pelvis 1s dilated, whereas the greater peluss, ow ing to the
vertical position of the thum, 15 constricted Litzmann explains the
asymmetncal constrsction in unslateral dislocatron by the fact tha
the pelvis 15 compressed on the normal side by pressure of the
femoral head tn the direction of 1es oblique diameter The pelvis
asymmetry sn unilateral fuxation causes difficulty only rcarely and
only 1 combination with other changes.

Rader was able to collect 3 senes of 26 deliveries 1n women
with dislocatrons Of these 17 were umlateral and nine bilateral.
In the former, with the exception of a single case in which forceps
were used deltvery was normal, whereas n the nmine cases of
bilateral dislocation three required artificial aid Vertex delivenes
were made 1 all 26 cases.

6 Capsule and Ligaments

Normally, the capsule forms a sac which completely veils the
thape of the joint bodies and permuts no differentiation In the
stage of subluxation and luxation, the upper portion of the capsule
15 stretched over the femoral head, clearly revealing 1es contours
(Fig 33) 'The farther the femoral head recedes from the sochet
the more the capsule 15 drawn out into a tube which at the Jevel
of the upper rim of the socket, shows a narrowing by the so-called
fsthmus This narrowing ss caused partly by steetching of the
capsular sac, but principally by pressure on the hmbus In cases
of marked elevation of the femoral head also the tendon of the
thio-psoas muscle contributes to the constriction, because it en
circles the anterior wall of the capsule, 25 i a loop, and presses st
against the rim of the socker (Fig 34) In some cases, the capsule
1s subjected to an “hourglass constriction of the isthmus which
may present 2 considerable obstacle ro reduction Such a constric
tion will only be found however tn children of more than three
years of age, and even then only m cases of very marhed
displacement

The upper portion of the capsule forms the well known bood
of the femora! head »hich it closely covers This is ongnally that
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The lower portion of the capsule springing from the antersor
wnferior im of the socker 15 stretched tent-shaped over the socher
and forms the so-called capsular pocket, which holds, not only
the pulvinar prohferating 1n the socket, but also the g teren

Fig )4 Constnction of the isthmus by a loop of the tendon of the sho-puis.

Adhesions of the capsular pocket to the floor of the acetabulum
are rare  when they do develop the inferior joint space may be
reduced to 2 small canal, or may be completely obliterated (Fig
35B

J)“A].';O ac the femoral sertion of the capsule a pericapitel
adhesion may develop ow ing to constant pressure, as first suggested
by Putts, so that the capsule 1 inserted 1n the epiphyss mstead of
1nn the femoral neck (Fig 35C) This s important because 1
reduction 1t may hader entrance of the head into the sochet

Among the significant reinforcing higaments of the capsule
may be mentioned the superror diofemorel liganent, which inhibits
adduction and mnward rotation of the extended limb, as well 2
outward rotation of the flexed hmb and also the anferior dlio-
femoral ligament which inhibits chiefly over-extension Thcuthl:-
femoral and pubofemoral hgaments are relatively weker and l 3
sigmficant. Also the zona orbicularis, which enctrcles the capsular
sac a3 a reinforaing band has inderect significance as 2 mnfnm;:
hgament Gocht has scen cases 1n older children 1in which ¢
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Fig 33 Capsular adherons. A, Adhenion of the capsular hood to the os 1hum.
B. Adhenon of the capsular sac to the floor of the acetabulum, C. Pencspstal
ciprular adhenion. The capsule 1 inserted on the eprphyns instead of on the
femoaal neck (redrawn from Puttr)

superior thofemoral hgament appeared to be considerably strength-
ened by 1t, whereas the anterior ihofernoral Ligament was markedly
atrophied. The difference in the condition of the two higaments
mught be explained by the fact that the superior higament, owing
to 1ts horizontal course 1s stretched on even slight elevation, there-
fore funcuoning like a band, whereas the anterior ligament which
passes downward and outward at an angle of 45 degrees, 15
immeduately relaxed and becomes atrophied from lack of use.

The lig 2eres 15 pecubiar in that it disappears relatively very
early According to an nterestng tabular presentation of 100
operated cases by Lorenz, this gament 15 missing 1n one half of
the cases at three years of age In the fourth and fifth years of Iife,
the ligament 15 pracuically constantly absent, and from the sixth
Yyear on, its presence 1s an exception The ligament no doubt de-
generates owing to the functions relegated to 1t by dislocation of
the femoral head and straning 1ts capacity Together with the
rest of the ligamental apparatus 1t bears the body weight, becom-
g hyperextended and attenuated. It may even be worn through
mechamcally by friction since 1t 1s stretched like a cord over the
upper posterior rim of the socket, leaving traces of its pressure
on the medial and medioposterior sides of the femoral head

In those rare cases in older persons, m which the lig teres
penists at 13 found hypertrophied 1n the shape of a plate one to one
and one-half em 1n width It rises out of the socket passing over
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the postenior superior rim of the latter along the flattened surface
of the femoral head 1o the upper margin of the fovea Since
bilateral cases, the dislocation often differs on the two sides, the
condition of the lig teres wall ikewsse differ

7 Muscles

The dusplacement of the femur 1n relation to the pelvis neces
sartly changes the topical relation of the paines of insertion of
all the muscles extending from the pelvis to the thigh, Ths ds-
placement of the sites of insertion affects the direcuion and degree
of tension of the musculature Every lasting approximation of the
mnsertion Jeads to nutritive  sborfemmg Every permstent exten
sion results in an accommodative fengthemmg

The muscles extending from the pelvis to the thigh may be
divided into two groups

1 The short muscles of the pelvi trochantenic group which
run a more or less horizontal course.

2 The group of long pelt} femoral and pelvi crurel muscles,
which run a vertreal course.

The first group mncludes primarily the glut. max, med and
mun., and the more deeply located pinifornus, obtur ext. and int.,
the two gemelli and the quadeatus fem

The muscular plate of the glut max extending from superior
pastenor to nferror anterior will upon elevaton of the thigh
suffer a change n the direction of 1ts fibers which, especially sn
che middle section tend toward a horzontal course

Only the uppermost bundle n which the point of msertion
has been approvimated s shortened, but the lower most bundle
which has been directed upward from sts honzontal course 1
elongated The more or less exaggerated honzoncal displacement
of the glut max. 1s important, because sts function n associatron
with the other pelvt trochanteric muscles, of heeping the pelvis
s 2 honzontal position on the standing leg 13 nterfered wath The
glut med 15 exposed 1o a shortening to even greater degree than
the glut max. rise perpendicularly from the greater rochanter 10
the anterior portion of the iluac crest while the postenor half of
the muscle spreads fan shaped upw ard and backw ard to the middie
portion of the hac erest. The upward displacement of the trochan
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ter causes an approximation of the sites of msertion of the muscle,
which ngmificantly interferes with sts function as 2 pelvic support.
The glut min , which sends out its bundle of fibers 1n fan-shape
from the greater trochanter to the muddle gluteal hine of the
dorsum ihy, plays a less significant role as a source of power Owing
to 1ts close relation to the capsular hood, 1t 1s dilated wath the latter
by the upward advancing femoral head There can, therefore, be
no question of any shortening of this muscle. In general, the prac-
tical mgnificance of these changes occurning mn the gluter hies not
so much 1n any change 1 length, buc rather mn a change m the
directron of their fibers.

As regards the more deeply lying pelvi-trochantenc muscles,
(piriformss, obturator ext and int, gemelli and quadrat fewm ),
these present a more or less horizantal course  All of these muscles
change their horizontal course mto 2 vertical course and are ac-
cordingly subjected to a corresponding extension and clongation

The deopsoas muscle 15 worthy of special mentson, since sts
course between the ihiac spine and deopectin tubercle to the lesser
trochanter 15 involved to a special degree. If the femoral head has
proceeded upward and left the socket, the ileopsoas tendon will,
at first, suffer a relaxation because sts pomnt of insertion in the
lesser trochanter 13 Likewise displaced upward This relaxation
naturally results in 2 nuctiuve shortenung of the muscle If, how-
ever, the femoral head advances sull farther upward along the
external surface of the dium, then the lesser trochanter 1s dis-
placed 1n the same direction and the tendon stull further ap-
proximated to 1ts pownt of msertion on the lesser trochanter The
tendon, however, no longer extends downward toward the lesser
trochanter, but turns about the antertor margin of the pelvis,
tike a string about a bundle, to reach the upward dislocated lesser
trochanter behind the ihum and i this way concributes con-
nderably to constriction of the sthmus. The 1leopsoas must then
naturally undergo connderable stretching and elongation. Even
when the tendon escapes outward from its groove between the
wnferior spine and sleopectin tubercle, the conditions of tension
show very hrtle change At the sie where the leopsoas courses

over the anterior wall of the pelvis an enormous bursa may b+
formed
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Tuening our attenton now, to the pelti-femoral and the
belvi crural muscle group, we find much less complicated conds
tions. Here, we have onlsy ta consider the group of the adducrors.
te. the adduct, magn, brev., and long and the pectinus, The
upper portion of the fan-shaped adduct magn , exteading toward
the hnea aspera of the femur follows a course almost parallel w
that of the axis of the femoral shaft With eles ation of the femora
therefore, the upper portion of the adduct magn. suffers a change
1 course only whereas the muddle and distal muscle bundles
undergo connderable shortemng

The pelvs crural muscles include the sartorius, tensor fascie
latae and rectus fem , mnserting on the anterior side of the femur
the gracilis nseruing on its mternal aspect, and the semimem
branosus, semrtendinosus and biceps femors, mserting at the tuber
schium and extending along the posterior aspecr of the femur
These muscles run almost parallel with the femoral axis. The
approxtmation of the pomts of insertion will be equal to the degree
of upw ard displacement of the femoral head, with a corresponding
shortemng

As regards the trophic condition of the musculature, this s
considerably affecred, especially 1n older patients with dislocatron
In che gluteal muscles the changes are so striking that Verncuil
was led to believe that cnH was a purely paralync condivon.
However, this atrophy of the gluteal muscles s only secondzny
and a result of functional devastating process i the nvolved
muscles. Alo the other museles show 2 shght atrophy, snsolving
not only the musculature of the thigh but also of the leg Thy
15 much more obvious 1n umfateral cases because the muscufature
of the normal side 15 usually hy pertrophied ow ing to the mcreated
tunctional demand

In feratologre dislocations, the condition of che musculature 1
quite different Here we have as a rule to deal wech marhed con
tractures, present even in the newborn wfane In the arthro-
gry potic cases the consistency of che muscles resembles that seenin
tschentte contractures The muscles ace ~onsiderably reduced n
volume and frequently adhere tof The contra~fiee
elements hase been largels )
ussue fibrous bands. .
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8 Blood Vessels and Nerves

The large vascular and nerve trunks running a course nearly
paraliel with the axis of the femoral shaft, behave 1n a manner
smilar to that of the long muscles, and 1n more advanced cases,
undergo nutntive shorteung with the progressive elevation of
the femoral head The elastic vascular tubes adapt themselves
without difficulty to the elongation mcumbent upon reduc-
ton. The nerves, however present a different problem, and 1n
particular the sciatic nerve, the function of which may be im-
paired due to excessive stretching

In summanzing the results of the numerous investigations of
the pathology of typical ¢ b H, 1t may be stated, for the time being,
that ande from the atypical dislocations, ¢ H presents certan
anomalies which do not correspond to those observed in a trau-
matic dislocation joint and which may in part appear contrary
to these The anomalies of the congenital up joint 1n the adule
cannot be regarded simply as further extrauterine developments,
or as excerbated by extrauterine factors but must be considered
as postnatal acquisiions due to the mechamical consequences of
dislocation



Chapter V
ETIOLOGY

THE ETIOLOGY OF CDH HAS ALW®AYS BEEN OF JNTRIGUING
wnterest to orthopedic surgeons and has for many years been
the object of ardent studses and discussions. The dearth of ade
quate factual materal explans the almost confusing number of
theorses that arose on 2 purely speculative basis. There 15 hard
ly a single constituent of the joint or penarticular, or even du
tant bodily regrons, which has not at one time or another, been
considered as having some enological significance i this dn
ezse In our opion, only those theories are worthy of consd
eration, which can be brought nto harmony with the develop-
ment of the pathologic anatomy of cpu Nevertheless, for
the sake of completeness, we will bricfly revien these earder
theories.
A OLDER THEORIES

Among the causes of cp 1 were included

1 Acute trauma

2 Arthnne processes

3 Dusturbances of muscular antagonism

With regard to the first of these the trauma signified was
that of ingury to the maternal abdomen This 1s the oldest of all
theories, reaching bach to the days of Hippocrates. It wat
reported by Verduc, Pare, Petr and Cruverhrer and had also
numerous later adsocates such as Chatelan hlecberg Phelpy,
Sidney Jones, Barth and others. However the laxt mentioned
auchors stipulated that trauma could be regarded as having
ctiologscal sigmificance only in solated not m all cases 'Olhﬂ
possible forms of trauma included birth inuries Peur Verduc
Smellie and Capyron considered the lzt‘t]cr as responsible for some
cases Chelius and D Outrelepont for all cases

c{’:lenc and Nelaton soon opposed the traumatc theory
and also Roser Hofmokl Rroenlein and Lorenz regutered potent

76
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objections to 1t. Attention was directed to the fact proved in
numerous experiments on the cadaver, that the alleged injury
mught truly cause fractures and epiphyseal detachments but
never dslocations, and n particular not without rupture of
the capsule. Furthermore, this theory was questioned because
of the absence of symptoms of traumatic luxation.

Regarding the second etiological factor mentioned, Parise,
Malgaigne, Pravaz and others described arthritic processes as
the cause of coH These writers had in mund a simple joint
effusion or similar inflammatory processes J L Petst mentioned
rickets 1n etiological relation to ¢ b H and believed that a rachitic
sweling of the acetabulum drove the femoral head from its
socket. Sedulot claimed the cause of luxation to lie 1n a primary
relaxation of the ligamentous articular apparatus. Even much
later, some authorities adhered to this conception (Perthes, Pelte-
sohn, Bradford) As 2 matter of fact, flaccdity of the ligaments
15 2 commonly observed condition 1n newborn infants. However,
1t 15 only rarely seen 1n combination with cpu

As for the third posuible cause mentioned above, the theory
of a disturbance 1n muscular antagonism was 1n 1ts tume the
object of heated discusion According to this theory, duloca-
tion was the result of a flacaad or spastic paralyss Vernewl
incniminated a flacoid paralysis of central ongin, developing
during fetal life or i early infancy as the cause of cpu
Vernewl's pupil, Reclus, was an eager advocate of the paralytic
ongin of cp H, and even went so far as to assert categorically
that paralytic luxations were congenital. Bouvier, Broca and
Volkmann at once rejected the Verneuil theory The ntensive
study directed shortly thereafter to spinal mfanale paralyss,
proved once and for all that ¢ b & and poliomyelitis have nothing
t0 do with each other

Guerin proposed the theory that cp H, as well as congenital
deformittes 1n general, 15 due to spastsc contractures of the mus-
cles, which, in turn, are caused by diseases or defects of the nerve
centers. Guenn based his theory chiefly on some findings 1n
monsters, as well as on the incidence of multiple contractures
and luxations associated with defects of the central nervous
fyitem  Certamnly, muscle spasms have not lost their significance
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as an intrauterine cause of congenital deformities. Alsa the pars
lyue conditions developing in severe cases of spina bifida and
myclocele may occasionally produce a Juxation

Even though, today, these older theores must be regarded 2
finally rejected, this does not mean that one of the factors listed
may not occasionally constitute the real cause. Thus we find re
peated mention of traumauc luxations occurnng duning del
ery Furthermore some feral diseases may lead to dislocation.
However 1n such cases, the newborn infane will show traces of
the preceding traumatic or inflammatory process. Some osteo-
myelitic processes develop before burth, leading to abseess forma
von and perforation and secondary duslocation of the hip Alo
intrauterine acquired paralytic luxanions of the hip joint have been
repeatedly observed In all cases the dislocation was congenital,
but nothing was found to substantiate the posubility of a typical
¢ b H with which 1t has nothing whatsoever 1n common

The most lasting impact on the study of the etiology of cot
was made by that theory, briefly designated as the mechmical
theory It 1s based on the assumption that ¢ o1t develops as a
result of the forced position of the fetus in utero Since th
theory has some advocates even today, we will discuss it more
fully

B THE MECHANICAL THEORY

In order to understand more perfectly the mechameal pro-
cesses, which according to this theory may lead to dislocation
of the hup 1t 1s first of all necessary to consider the wormal de
velopmeut of the hip jont

According to Petersen 1t 13 only 1n the fifth weeh of merau
terine Iife that a differentiation of the femoral anlage becomes
manifest in the centrally somen hat more densely cellular blastema
of the imb bud When the femoral diaphyns has reached the
stage of primordul carnilage, one may detecr the fiest mw"of
the pelvic anlage The femoral head and the pelic anlage™—
according to Petersen s description — are sull denscly crosded
cell masses which cannot be definitely dntingushed from cach
other The spine 15 sull spatlly separated from the P‘f‘;:

anlage Thus the pelvis develops independenily for each n
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but in one prece on each side mn continnusty with the skeleton of
the limbs. Between the three nerve trunks (crurals, obturatorius
and schiadicus), three processes with more densely massed cells
presently emerge, each contamning a chondrified nucleus The
chondnfication of the pelvic anlage thus begins in separate cen-
ters, corresponding to the later ileum, ischrum and pubis Also
the femoral head contains such a carnlaginous nucleus, whereas
the primordial anlage was the same for all

Each of the three chondral nucler of the pelvic anlage now
continue to grow predomunantly in two directions The nucleus
of the dorsal segment grows toward the vertebral column, finally
jounung the lateral mass of the sacral spine. The two ventral seg-
ments unite with each other to form the foramen obturatorium,
and above this, with those of the opposite side, to form the
symphysis. On the other mde, the three chondral rays umite 1n
the acetabulum, the margins of which later chondrify to form
the base.

The femoral head 1 attached to the pelvis by abundant
fibrous masses inside and outside the acetabular margin By these
fibrous masses springing from the mesenchymal cells, the bands
about the margin of the jomnt are transformed into a capsule.
That portion of them, however, which 1s intra-articular and
unites the cartilaginous jomnt bodies, later disappears to make
room for the joint space. Liberation of the jomnt occurs toward
the end of the third lunar month Thus, onfogenetically, the
10t surfaces differentrate earlier than the joint space (Bernays)
De Santo and Colonna also arnived at simular conclusions on the
basns of their studies on normal fetuses from 6 to 30 weeks of age.

In the third lunar month — once again relying on Petersen s
findings — the pelvis shows a very marked transverse spad, cor-
responding to the marked increase in width of the sacrum 1n rela-
tion to the small size of the other pelvic bones The acetabulum
appears entirely lateral and shows considerable depth although
relatively shallow as compared with conditions 1n the newborn
infant.

The femur 15 1n the beginming a straight thick rod the
femoral neck and trochanter being as yet only suggested, the
axss of the femoral neck sull forming a negatve angle of 10 de-
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grees (retroversion) with the transverse axis of the knee yoine.
Even before the development of the joint space, the position and
shape of the femur undergoes considerable transformation From
an 1mtal posiion common to all vertebrates (Huxley) there
gradually develops the complicated lever system of the skeleton
of the extrermties (Braun, Hus)

In man, following differentiation of the first “anlage " the
thigh 1s 1n abduction and rectangular flexion The extensor sur
face of the thigh with the patella turns outward and the knee
jont 1s flexed Following termination of the change in positton
the thigh 1s 1n adduction rotated 1nward and even more marked
Iy flexed. Since the change in position takes place before the de
velopment of the joint space, 1t cannot be caused by 2 movement
n the joint but only by a transformation of the femoral shafe

Von Friedlaender has made a more careful study of ths
transformation and has shown that the adduction movement
causes bending of the femoral neck toward the shaft producing
the angle of the fentoral neck, and the inward rotation produces
an introtorsion of the thigh corresponding to normal enfeversion
Finally the third change caused by the movement consists n the
production of an initially absent antero-posterior bowing of
the femoral shaft having 1ts vertex mn adults, about the level of
the lesser trochanter and which Friedlaender has designated as
“aniefleaion” of the coxal end of the femur

We will now discuss those theories ® hich presuppose mechan
seal influences or a chromc moulding  trauma as the cause of
fuxation

The first contribution of this order hails from Dupuytren
He believed the assumption justified that with marked flexron
posstion of the femur pressure 15 exerted by the femoral head
aganst the posterior and inferior parts of the joint capsule l”df
ing to luxation The presumption here was a deficient amount o
ammotsc fluid combined with a simuleancous pathologic weak
ness of the trssues. b

Roser expressed the opimion that co i uws caused by #n
abnormally marked and abnormally protracted adduction Pﬂdu
tion of the flexed thigh in utero and that this poution was due
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to a deficient amount of amniotic fluid. In this position, not only
the outermost and hindermost portion of the capsule was dilated,
but also the corresponding portion of the acetabular rim was
flattened Roser offers as a proof of the truth of his contention
the fact that m young children luxation can be reduced by
abduction, whereas adduction manoeuvres cause reluxation. He
draws attention to the pressure marks found on the abdomen
above the os pubss, and refers to analogous pressure marks in
other cases of intrauterine pressure deformuties, such as club foot.

Likewise Tillaux, Shattock and Lockwood consider the forced
position of the hmbs, m utero, responsible for luxation Also
Lorenz, who at first subscribed to the mechanical theory, consid-
ered with Rener, the continued flexion-adduction position of the
thigh as a sort of chronic trauma, causing the gradual transfor-
mation of the plastic acetabular margin, which 1s held responsible
for the tendency to luxation

Hursch, who agrees in the main with the opinions of the above
mentioned writers, searched for the luxating force and believed
it to lie in the 1nnate growth energy” of the fetal femur Schanz
attnbuted the luxation and the bowing of the femoral neck to
one and the same mechanical cause Schanz mmagined the process
to consst 1n the formation of a two armed lever by the thigh 1in
2dduction-flexion position finding 1ts fulcrum in the inguinal
flexure and causing a forward and downward bending of the
femoral neck If this force perssts 1t will pry the femoral head
out of the acetabulum, forcing 1t aganst the posterior, inferior
portion of the capsule. Codivilla proceeds from the normal posi-
tion of the fetus in which the thigh 1s flexed on the abdomen and
rotated 5o far outward that the legs are crossed. The increase in
pressure caused by oligohydramnion now causes an approxima-
tion of the knees, with adduction and 1nward rotation of the
femurs. The inward rotation of the distal end of the femur then
produces an inward torsion of the proximal end, and the acetabu-
lum simultaneously becomes more perpendicular and more shal-
low If, then, 1n postembyronic life, the leg 15 extended the upper
end of the femur appears to be turned outward In this case, the
somt has but slight stabihty the forward inchning femoral head
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and the shallow perpendicular acetsbulum favoning the upward
dusplacement of the thigh in the direction of muscular pull The
strain of body weight upon standing upright and walking con
tribute still further to luxation.

In Codivilla’s deductions, we see for the first tme an attempt
to cxplain upuard lusation by antetorsion of the femnr

Also Ludloff considers co i to be of purcly mechancal
origin and incriminates disproportion 1n size of the embyronic
joint bodies, a condition recognized since the time of Petersen.
Others ise he inclines tow ard the conception of Dupuytren and
Roser who attribute luxation in the presence of a relative defia
ency of amniotc flurd, to forced flexion and adduction in a
dowaward and backward direction 1e. over the infertor poster
or nm of the acetabulum, Ludloff, however, studied also the
inmediate further fate of the femoral head Following the first
postnatal extensions of the thigh the originally infenor posten
or luxation becomes a superior postenor fuxation This path pre
sents itself as a sort of ghding groove beginming back of the sue
of onigin of the iliofemoral Iigament nsing upward ac the os
shum and finally reaching a poimnt below and beside the ant sup
spine I'rom Ludloff s presentation 1t 1s clear that the lwvafion
originates in ulero as a posterior, inferor luxation and ss frans
formed in postembyronic life into & superror, and findlly mto
pasterror, superror luration

The prerequisite for production of an intrautenine pressure
deformity or pathologic pressure effects 1s primanly a pathologic
condition of the pregnant uterus. Since the wnungs of Daraite
Dupuytren and Roser olrgohydrammion has been regarded 23
the most common factor Other causes include changes in pon
tion of the uterus (retroflexio) and tumors The abnormal pres
sure cffect becomes strikingly manifest i extrautenne peeq
nancy Sittner was able to coflect from the heerature a whole
scries of severe malformations n extrauterine fetuses, among
them the case of fully descloped umlateral cot described in de
tal by Jeme in 1906 4

Presser on the basis of 2 case of concident coxa valgs an

beheves with Dechmann

anteversion i a boy of ten years of age B
and Springer that congemital cona 1alga s to be regarded 21
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precunsor of ¢ H, the most striking symptom being the con-
stantly associated anteversion of the femoral neck According to
Preiser, the more marked valgus position of the femoral neck 1
caused by the parallel posiion of the thigh i utero, and the
tranuent pressure aganst the sacral hollow of the pelvis At the
same tme, the superior rm of the acerabulum s affected by the
awumed lateral pressure, 1.e, the vault of the acetabulum s
arrested 1n 15 development, thus fulfilhng the mamm condition
for later luxation on attempts to stand and walk Prewser offers
a3 3 proof of the validity of hux hypothens the occanional coinci-
dence of dulocation of the hip and abdommal hernia, umbihcal
bermua, rectus diastasis, ecc. Laterally, the abdomen, owing to
the assumed constriction of the uterus, i compressed by the up
ward reaching legs. The viscera can be duplaced only forward,
and n this way, the above mentioned abdomunal changes take
place. Prewser, therefore, 1s an advocate of the mechancal theory
the forced position of the fetus and mntrautenine pressure—the
only difference being that he believes that these constitute pre-
tequintes for luxation deformuty of the femur and 2 weak
acetabular vault, while the actual dislocation develops after birth
due to strain 1n attempts to walk

Vogel goes a step farther He connders the mechameal fact
ors, e, the position of the extremities and pressure of the uterme
wall in case of deficient ammwonc flwd only as accessory facrors,
which finally lead to the production of 3 dislocanon primanly
dependent on 2 vittum pnimae formationes. The nature of the
developmental defect 15, according to Vogel a disturbance 1n
dutribution of the mother blastema

Also Pratje adopted a similar view and on the basis of hus
studies of roentgen films of dislocations of the hup, evolved the
following theory of the enology of cpm prmaridly ane has to
deal wth a refardation of the normal course of development, not
vith a stand stll and therefore Iikewise not with an actual mal-
formation due to arrested development In cases leading to luxa-
tion, we are confronted at the tme of birth as a result of the
retarded development with 2 much too shallow acetabulum with
3 poorly developed rim Thus shallowness of the acetabulum facil-
mates luxation whether the latter be released directly bv rrauma
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or by beginning function (walking and standing) or even b
forced poution n utero. Here too, therefore, 1n spree of 1
asumprion of 2 pnmary developmental disturbance the dete
mining influence of a forced intrautenne positron 15 emphanzed

As finally regards fusr pregnancies the danger of spau
constriction 1 not generally too highly rated, although traces ¢
pressure by one fetus on the other have been observed ofie
enough Moreover cp i 15 quite rare 1n twins. There are on!
wolated cases reported by Crookshand and Norbury Sebileas
Narath Lorenz, and recently by Nitsche and Armknecht Tt
scarity of typical fuxanons m teans, who are doubtless expos
to trauterine spatial constnction, would likewrse seem ta refu,
the mechanical theory

From the theories hitherto developed, one must assume the
the mechanical deformatron of the aruculac constituents ma
occur very early, even at a stage of development when the i
space 1s not yet formed On the other hand we dare not overion
the fact that positional anomalies of the extremities are frequent
ly reproducible after birth and thae therefore, 1n these cases, the
hasve evidently persisted to the end of pregnancy

Any atrempt to attribute €D H to intrauterine forced pos
tion 15 blocked by the observation that wo parfreular poution:
deviation can be shown to be resporsible and that didseatien ¢
the hup oceurs just as frequently combined with hy perextenso
as with hyperflexion of the knee joint, so that ultraphysiolog
positions of defferent vypes may be rolved The pontions of th
extremiues of the embyro show various types, esen normafly
and the forced position 1s nothing other than fixatan of 3 pos
tion forced to the uftraphysological extreme

The vanauons of deformity of the femoral neck combina
trons with coxa vara coxa salga, and the different degrees ¢
anteversion of the femoral neck are just as difficult to reconcil
with any single position.

The mechamcal theory may, therefore, msofar as st con
cerns € D 1t be conmdered as duprosed  I{ ¢ wece correct
the luxstion would develop in urero in all cawes, because th
chondral acetabular rim could present no adequate rewstance t
the pressure of the femur  Abotr ol the fact wonld remam un
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frequenthy observed hereditary transmuswion of the deformity
and 1ts association with other malformations kaving cheie origin
mn a defective anlage (anencephalur club foot webbing ete)
as important evidence in support of the theory of 2 priman
fault of development

Later on an attempt was also made to mvestigate more
tharoughly the naturc of the arcested development Thus Dal
linger advanced the theory that proper development of the ace
tabulum was hindered by a precocious ossification of the em
physeal cartilage  On the other hand, Grawitz was able to dem
onstrate that such a premature sy nostosts as deseribed by Dollin
ger did not take place, and that on the contrary nstead of 2
synostosis, an arrested devclopment of the Y cartlage was the
responsible factor Hustologically, the faulty development was
most clearly manifest at the ossco-cartilaginous margin where
the normal zones of proliferation were but poorly developed.
Grawitz, therefore suspected processes somew hat similar to thow
observed n so-called  fetal rickets.  However, this theory like
wisc had only a short sunnval, and was in turn replaced by the
Holtzman theory, according to which luxation was considered
due to a growth disturbance affecting the central blastema of
the pelvic anlage and thus interfering with the development of
the acetabulum within this blastema

In 1908 Le Demany instiated an enurely new and wholly
original form of mmestigation of the enology of con Heap
proached the problem from the anthropological standpoint and
looked upon distocation of the hup ay related dircctly to bran
volume with special reference to the white race  The large size
of the bran 1t the white race requires a broad pelvis, of suffi
cient size to perrme delivery of infants for the succeeding gen
cranon  The large skull and excessisely long thighs force the
human fetus into an evaggerated folded postion  Thus leads 1o
deformities of the joint bodies which 1n turn predisposc to luxa
non

These deformities include principally torsion of the femur
caused by pressure of the uterine wall  The latter exerts pres
sure by its tonus and an even more fasting pressure by it ‘":J
tractions It keeps the lower imbt of the fetus in exaggerat
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flexion, with resulting torsion of the femur To this femoral
torsion 15 added sull another abnormality a persisting atavistic
anlage of the acetabulum, with an oblique forward nchination
of about 20 degrees. According to Le Damany these conditions
would never have had any injurious results 1if the human race
had continued to mantain the position and gait of quadrupeds
The pathological result, e, cpH, finds its explanation in the
fact that the excessive flexion position in utero 1s followed, after
birth, by excessive reflerion, an excessive straightening out, n
preparanion for the upright position With a flexed femur, the
femoral head 1s propelled toward the base of the socket. With
extension 1if the femur 1s twisted too far and the socket inclined
excessively forward the femoral head moves out of the socket.

Le Damany 1s thus of the opinion that ¢ b H 1s caused by a
primary defective anlage dependent on ontogenetic development,
which, if 1t attains 2 marked degree owing to poor adjustment
to the upright gait, leads to luxation In the fina! analyss, there-
fore, c 0 1 would be a tribute of the human race to the upright
gast, the predomnant mcidence in the female sex besng explained
by 1ts anthropologic ascendancy

The hereditary aspect of CpH can 1 his opinion, be ex-
plained by transmission of pelvic deforrmuties, perhaps also of
the femur

As intniguing as these conceptions of Le Damany might seem
on superficial consideration, they nevertheless left one with a
slight sense of deflation after the great expectations The 1dea
of a mechanical separation of the femoral head from its socket
a3 a result of the forced flexion position of the fetal thigh was
moreover not new, but had already been used by v Friedlaender,
Schanz, Codvilla as well as Lorenz and Remer mn explanation
of their mechamucal theories. As soon, however as Le Damany &
1deas took flight into the regon of anthropological strata, the
terra firma of facts was left behind.

As regards anthropologic antetorsion, the findings reported
by Martin 1n his textbook on anthrapology do not comcide with
those descnibed by Le Damany Martin observed the lowest
average degree of torsion in Europeans and Japanese (9°-11°),
medium degrees of torsion in Negroes, Malayans, and del Fue-
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gans (17 -12°), even more marked tacsian s found Patacon
uns and Polynesians the mavimunr average torsion (39 47)
was found i the Maons. However, 1n recent studies on Furo-
peans, the indsvidual vamations 1n torsion were connderable [
42°)  If antetorwon had the euologie significance aseribed to 5t
by Le Damany these figures would indicate not the hite race
but rather the lower races as showing a special predupoution to
luxation If as Le Damany contended the dislocation of the
hip 15 caused by torson of the femur and 2 forward inchmng
acetabulum, 1t would be difficult 1o understand why man n
his anthropolagic ascent did not adyust himself to this relanive
Iy shghe developmental anomaly  Furthermore there mught
also be an anthropologieal antetorsion” of the upper end of the
femur but this would not necessarily geve rise to an anthropo!
ogcal luxauion of the hip joint

Also his explanation of the marked predisposition of the fe
male sex to coH owing to the humanmation excessne and

dégénerdscence supéneure  of thus sex has for the time being at
least no factual foundation,

Nevertheless the theory of Le Damany found serious and
enthusustic advocates in the following period including among
others, Murk Jansen who n accordance with Le Damanys
theory of the large bramn and wide pelvic girdle, attnbuted cont
to simple mechanical forces. He did not however regard tho
as the cause of c o i alane, but also of a series of other affections
of the hip joint such as coxa vara coxa plana coxa valga shpped
epiphyws and malum coxae

Recently Badgley has interested himself in the problem of
the etiology of cpn From his observations in six cases of ar
throgry pous multiplex congemra, he concludes hypoplama of
the ip 15 not 3 pamary factor in the acetabulum producing du
Jocation He belicves that dysplana of the hip s the result of
falure of normal rotation of the hmb bud due to esther ntrinue
of extrinsic factors, with a resultant secondary flatterung of the
socker and anteversion of the head and neck which may lesd to
antersor displacement of the femoral head “The apteverson
of the head produces a secondary flacteung of the sochet
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In a second paper he dentes dogmatically * thar there is s~
entific evidence of 2 pnmary genetic developmental faule of the
postersor superior portion of the acetabulum, and concludes
* Congenital dislocation and congemtal dysplasia of the hup may
be regarded as the result of fauity development, due to environ-
mental factors extrinsic to the hip joint An mnhented fault
the umuing of development may produce these extrinsic changes.
The loss of the normal dynamic reciprocal relationship of the
component parts of the hip joint during the stage of rotational
adjustment of the limb buds may produce the secondary adap-
ave changes which lead to acetabular dysplasa or congemtal
dulocation  Heredity can play an umpareant part in altering the
growth and tune factors. The known embryological develop-
ment of the hip joint 15 certainly opposed to the theory of a pr1-
mary shented falure of development of a portion of the ace-
tabulum '

Badgley describes hus theory as an hypothesss, thus admitung
himself that hus statement was only tentative and would re-
quire further factual proof In truth what he was offering was
nothing other than a repetition of the old and long since re-
futed theory of Le Damany The question as to how correct
tus theory may be as concerns the origin of arthrogrypons wall
nat be discussed here It would be a mustake, however, to draw

any conclusions from these rare arthrogrypotic cases as to the
genens of the fypreal coH

D DISCUSSION OF THE ETIOLOGIC FACTORS

In order to arrive at some decision as to the euology of ¢ H,
1t will be necessary first to discuss a senies of problems as far
23 the present state of our knowledge permuts.

1 Types of Luxation

As regards the types of luxanon found i young mfants, in
whom 1o 1mportant secondary changes due to the strain of body-
weight have to be taken into consideration, it must be stated
that typical cp 11 begns as an anfterror superior luxation This
Posiion may persist for months or even years Gradually the
femoral head slides farther outward il it reaches the lateral sur-
face of the shum beside the anterior supenior spume. With pro~
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gressive eanng of the strain and in the absence of oo marked
an anteversion, this phase may develop to a rermunal stave of
thac luxation Since anly 2 priman posterior uxaton wan de
velop with the forced positron 1 utero 1t s clear that such 3
forced position, and i1n particular flexion, can have o ctndogical
sigmificance w the development of the primary anteror oy
perior dislocation or 13 pical co 15 Tt has been emphanired that
n the extreme flevion position i utero which 15 considered e
sponstble for the altered strain only the inferor half of the ace
tabulum would be flattened, since there would be no stram on
the superior half (Wollenberg) One munt i fact assume with
Locenz. that the physwologie fetal postion especrally one awo
crated with maximal flexion of the thigh would afford the great
est possible profection aganst the development of anteror su
penor fuxation

It 1s not intended to deny the possibihity of a posterior 1n
ferior, genwine congenital subluxation or luxation, which may
develop directly into a posterior, superior luxation but autopsy
findings of this type are limuted almost enurely to teratologic
cases,

2 Heredin

Every extensite mvestigaton of the cuology of cpit hae
included 2 discussion of its hereditary aspect  As carly 3¢ 1678,
Ambrotse Paré drew attention to heredsty 1n thix dicase main
taning albeit with far too greatr assurance that the Lame not
only frequently buc usually gne birth to lame offspring hroen
lein (1882) prepared gencalogies in wluch luxation could he
traced for generations. Similar cases were prewnted by Drach
mann Camper Marnjolan Volkmann Rirmisson Howard
Marsh Lorenz Delanglade and others In tus callection of more
than 200 cases Vogel was able to demonstrate heredits 1n 390
per cent A direct transmusson from mother to child wav en
countered i only six cases. The other caws were dutrbuted
over three or mare generations, without any demonstrable con
stancy 1n the mode of transmuwon  In 2 seney of 8610 caws,
Poli oberved heredity an 26 32 per cent  Paternal transmumon
was more frequent than maternal transmimon Often the fu
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midial ncidence of luxation was described as hereditary In the
majority of cases, however, no distinction between famihal and
hereditary ncidence could be demonstrated

In Japan Hayashi and Matsuoka conducted an exhaustve
study of this problem They investigated several types of hered-
ity sex linked transmussion (the father transmutting the affec-
tion to hus son, the mother to her daughter), crossed transmus-
sion (father to daughter, mother to son), collateral transmus-
sion (healthy parents, uncle and aunt with dislocations) and fi-
nally famihal incidence (several cases of luxation in the same
farmily with no heredity) The two writers found that in 2 total
of 1096 cases, heredity could be demonstrated i 14 7 per cent,
a familial madence 1n 3 4 per cent. Paternal transmussion was
far more common than maternal transmussion Glaessner, bas-
ing his calculations on cases reported 1n the literature, estmated
that heredity could be demonstrated 1n 20 per cent of cases.

If 1t 15 kept 1n mind, that the luxation does not actually ma-
terialize 1n all cases, but remains as a predisposition in many
cases, we may assume with Faber that the number of persons
with only a latent form of the hereditary anlage for ¢ b # 15 just
as great, or even much greater, than the number 1n which the
typical deformity has become mamifest. One has, therefore, to
reckon with the possibility that even in 1solated cases of ¢cp H,
with apparently no other members of the famuly afflicted, the
diease may sull be hereditary As a matter of fact, Faber 1n
his studies on nineteen families, was able to demonstrate with
regard to solitary apparently non-hereditary cases that in none
of the farilies examined was the case under treatment the only
one with the stigma Each famuly revealed other members stig-
matized with manifestations of a primary anomaly in the hip
jont, in the form of various early stages of luxation up to actual
dulocation. Faber was also able to demonstrate how the hered-
1tary developmental disturbance 1n the hip joint was introduced
N0 2 non-stigmatized kinship through marnage.

Aschrer and Engelmann believe fwo recessive hereditary an-
lage to be responsible for the development of cpH, and con-
cluded from the relatively frequent coincidence of cpn with
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congemtal dislocations of other joints in their matenal thay there
must be a general “luvution gene® which works i union with
anather gene provided by the momentary local dispositon Iug
hait who attempted to correlate the results of his NVesugations
with the theoretical Mendel figures assumed thar for the de
velopment of ¢ b1t fwo recessive non sex linked bereditary fac
tors and two deminant sex-linked factors were reguired” The
most probable assumption at present s that offered by von
Hooff on the basis of his studies of the famihies of more than
1 000 patients with co #, namely that dislocation of the hip
mhenited by domuant transmusion Whatever waceepeetation i
accepted for the mode of transmussion the beredity of lunation
remains a fact which supports the theory of an antonomons de
velopmental distarbauce wndependent of mechanical mfluences

Subscnbers to the mechanical theory see no contradiction 10
therr views mn the admutted hereditary aspect demonstrable n
a certain percentage of cases, because only the disposition to 3
certain type of maternal pelus or uterus need be mhented It
has been demonstrated that ¢ b 11 1s more frequently transmitted
through the father than through the mother so that the ques
tron arises as to whether the father can transmit to a daughter
2 dispontion to pelvic sex organs which he does not hims!f
possess
3 Predominance of Luxauen wn the Female Sex

Very special difficulty has been encountered 1n all theones
i explanation of the marked predominance of the deformuty
in the female sex According to statistics published to date the
average sex ratio s six femnales 1o one male (p 9)

H Mechel explans this fact by the asserrwon that the female
sex 13 the primary sex from which the male o diffecentiated
Since ¢ p 11 usually develops at such an early stage that no defi
mite sex differenciation has yet taken place and the sexual 1ype
w thercfore sull the primary female type thus fact can be uwed
to explan the greater incidence of the deformity 1 females

In contrast to these vaguc wnferences, opintons were s00n €
pressed which atrmbuted the predommance of the dcfum;::)fl"
the female sex to specal factors the construction of t btlr
male peluss In hus extensive anatomc studies, Felibng was 2
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to demonstrate that the male and female pelves are characterus-
tically differentiated by the end of the fifth fetal month The
acetabulum 1n the female fetus 1s more laterally directed, where-
1s the concavity of the fetal male pelvis has a more forward di-
rection The luxaung force of the fetal position and longitudinal
growth energy of the fetal femur, has therefore less difficulty 1n
pulling the femoral head backward from its socket in the fe-
male than 1n the male, in which the femoral head s directed
more toward the center of the socket. Since the factor described
by Fehling 18 the only one based on a proper anatomic founda-~
tion, the development of luxation must logically be relegated to
the second half of pregnancy As a matter of fact, the condi-
nons determining fetal position due to lack of space 1n the uterus
and the resulting effects on the fetal joints are present to any ng-
mificant degree only 1n the later period of pregnancy

In contradistinction to Fehling s conclusions, Graf finds the
female acetabulum constantly more ventrally inclined than in
the male ‘The disposition to backward dislocation i girls would
thus be less, but the dupomtion to forward dislocation might
possibly be increased No significant sexual differences have
been noted 1n the angle of the femoral neck or torsion

In an attempt to clear this problem, Shuno made a study
of 43 normal pelves and arnved at the following conclusons

1 All acetabular masses in the female pelvis are definitely
smaller than 1n the male, evidently 1n accord with the smaller
and more delicate female bone structure 1n general,

2 The depth of the socket in the female 15 smaller than 1n
the male both absolutely and 1n relation to the radws of the
curve.

3 As regards the position of the acetabulum, a sexual dif-
ference 15 seen only in 1ts relation to the frontal plane. In the
female pelwis, the acetabular axus departs sightly farther from
the frontal direction, 1¢, the acetabulum icself Lies somewhat
more frontal than n the male.

Shuno on the bass of the material he studied, beheves that
certain sexual differences n the position of the acetabulum are
demonstrable As comprehennive as his material 13, however, 1t



%4 CONGENITAL DISLOCATION O THF HIp

would naturally be a mustake to draw any general conclusons
from his results, not least because of the important ommwon of
the age of the cases studied

More recent investigations on the bones of the pelvis and
thigh 1n 100 fetuses, by W Doga revealed sexual differences in
the structure of the hip joint demonstrating such unfavorable
aspects with regard to the soldity of the female jont as to
casily explain the predominant incidence of c o1 1n the female
n the presence of a causatne deselopmental disturbance

Although more accurate mvestigations of thus aspect of the
problem are lacking 1t may be assumed from the facts so far
demonstrated that the anafomic differences m the femuale bip
jomnt favor a special predisposition to dislocation
4 Assocated Deformites

A very amportant ctiologic factor, which has been utilized
to support both the mechanical theory and the theory of 2 pn
mary developmental defect 1s the occasional combination of cont
with other deformitics.

In such cascs onc has to deal chiefly with senous malforma
tions, 1n particular deformities of the lowcr limbs, such as club
foot, contractures of the hnee contractures of the hip, and
club hands as well as contractures of the clbows and luxauons
of other joints, 1n parucular of the knee and head of the radws.
There may also be various degrees of defective development, o
peesally of the lower segment of the spine spina bifida sacrals
rachischisis ete. Lven grosser malformations are encountered 1n
non viable monsters, 1n anencephalus etc

Hayashi and Matsuoko have made a detailed statistical stud)
of this aspect of the problem. In a seres of 210 personally ob
served cases they found a combination of luxation with other de
formities in 25 cases, or 10 86 per cent  They also collected 140
cases of combined defornuty from the Inerature and their re
port thus includes a total of 165 combined deformities  Among
the 25 cases 1n their onn senes deformities of the feet (equino
varus calcaneovalgus valgus) were found in 15 cases and ex
tensor contractures of the knee joint in 11 cases  Among the
140 cases collected from the litcrature there were 12 cass of
congenital scolious 18 cases of spina bifida 17 cawes of caput
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obstipum, 12 cases of abdomunal herma with eventration, 8
cases of ectopia vesicz, 19 cases of flexion contracture of the
hips, 29 cases of genu recurvatum and 78 cases of foot con-
tractures of all known types. The most frequent deformuties
found 1n combmation with luxation appear to be club foot, fol-
lowed next in frequency by genu recurvatum then spina bi-
fida and finally, caput obstipum Less obvious malformations,
such as cryptorchidism, hernia, spina bifida occulta, etc. may
of course easily escape detection

Hilgenremner, in his series of 256 cases of dislocation, found
asociated deformities in §2 cases, or 20 per cent of hus patients.
These deformities included foot deformuties (pes equino-varus,
calcaneo-valgus, calcaneus, etc.) i 18 cases, and torticollis
15 cases, with nune severe cases of the latter requiring operation
Hernua, including three large umbilical hernia and cryptorchid-
1sm occurred 1n six cases, and a series of other deformities (vitium
cordis, myelomeningocele, etc.) appeared in one case each An-
novazzs (1925), 1n his study from the Clinic 1n Mdano, found
n a series of 2,500 cases of cp 1 only 83 cases with other mal-
formations, or 1 only 3 32 per cent of the cases Of the asso-
ciated deformuties 1n hus senies, foot deformities were most num-
erous, constituting 0 68 per cent, while umbilical herma rated
second with 0 56 per cent, and deformuties of the face and skull
third with 032 per cent. Then followed congenital scoliosis
angioma, inguinal hernia and torticollis with 0 28 per cent, and
finally deformities of the urogemital tract in 020 per cent of
the cases.

W Miller (1939) reported a series of 28 cases of cD H as-
sociated with other congenital deformities. He calculated that such
cases of combined deformuty constituted about § per cent of all
casesof cp i He confirmed the well known fact that 1t 15 always
certain definite types of congemital malformation that occur 1n
combination with cpm  Among these, he mentions web-like
contractures, deformuties of the spinal column, cleft formations
of the spinal column, and meningocele, adduction contractures
of the hips, extension or flexion contractures of the knee and el-
bow joints, parnal dislocations of these, club foot and severe
or partial flatfoot. Miller divides ¢ b H 1nto two types a type
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of endogenous acefabular ongin 1e., due to arrested develop
ment and an cxogenous dymamic type produced by external
forces causing the femoral head to move away from the sochet
Most of the combination dislocations belong to this latter type

The advocates of the mechanical theory find sn this combina
tion of dislocation with other deformities one of the chief sup
ports for the validity of their assumptions and assert that since
duslocation occurs 1n association with deformities which are
most certainly of mechanical ongin  the luxation tself must
have an analogous ongin  The combination of club foot and
genu recurvatum pomnt comunangly to the mechamical onigin
of coH It 1s frequently possible in these cases to reconstruct
the fetal position since many infants adopt this as ther pon
tion of choice for a long time after birth (Joachimsthal) Con
sidenng the enormous majonty of non-complicated luxations
as compared with these solated cases with assocrated deformn
ties, 1t would be a mustake to draw any conclusions from the lat
ter as to the ongin of the non-complicated cases. It can only be
assumed that prenatal cases of dislocation of the hip associated
with club foot and rigid genu recurvatum are actually con
gemtal of mechanical ongin and have nothing 1 common with
the typical luxations developing after birth

It has already been emphasized that deformities are not nec
essanily comsfant assocrations in the teratologic group and many
of them may be parually or wholly absent as was apparently
the case 1n Harrenstein s series of cases. The contention of Har
renstein on the basis of this observation agammst any separavon
of the teratologic group and in favor of the embryomec develop
ment of all dislocations of the hip must be regarded as too wesk
ly founded on lis observation of tno seven month fetuses with
fully developed drsle of

It cannot be 5 of the above men

1% 1n combination with

toned deformit

tymeal co wcolhs. The mn;:f
dence of conge v co}:ntd
CDH as a resul v e
1 l1gc he s i

S l(lm&‘
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positon’ and 'hmuted mobility of the fetus (size of the child,
dissppearance of ammotic flud, muscular ngdity, etc.) He
connders these factors to have a greater significance than the
hereditary  anlage.”

The objection to his conclusions 15 the fact that an exogen-
ous etiology of congenital torticollis has never been proved It
has recently been assumed, that 1t 1s due primarly to develop
mental anomalies and changes 1n the formation of the base of the
skull (Beck) Uterine pressure, therefore, could then no longer
be considered as a significant factor in the etiology of congemi-
tal torticolls. If Bauer s theory were correct, the hip and knee
jomnts, which are definitely 1n a forced postion, would show just
as severe contractures owing to muscular rigidity as are usually
observed 1n torticollis. It 1s worthy of note, on the other hand,
that torticollis 1s observed most rarely 1n manifestly teratological
cases.

As regards the other deformities occasionally found m as-
sociation with typical luxation, such as cryptorchidism, inguinal
hernia and spina bifida, genu recurvatum, ped calcanes, 1t would
seem justifiable from our knowledge of the origin of these mal-
formations to consider them an expression of the same arrested

ment as that which 1s operative 1n typical cp

It should be stated, that as 2 rule, typical ¢ b H appears as a
ungle anomaly only rarely associated with other defects, and that
in the great majority of cases, ordinary dislocation 15 found 1n
normal infants with no other abnormalities.

The writers subscribing to the various theones have eagerly
sought to utilize the fact that children with unilateral disloca-
uon of the hip usually have typical luxation changes also in
the clinically norimal side (p 42) Advocates of the mechamcal
theory explained this fact by the assumption that the abnormal
ponition of the fetus in utero affects both sides umformly and
therefore becomes manufest on both sides (Ewald)

With the advent of Lorenz successful treatment of CDH,
the larter was taken as proof agarnst the assumption of a pri-
mary developmental defect, since 1t was quite incomprehen-
sible how a pnmanly defective acetabulum could develop nor-
mally following reduction of the femoral head The answer to



of endogenous scrfabulor ongin, 1, due 10 arrested develop
ment, and an exogenous dyndmuc type produced by external
forces causing the femoral head to move away from the socket.
Most of the combination dislocations belong to this latrer type.

The advocates of the mechanical theory find 1n this combina
tion of duslocation with other deformutses one of the cheef sup-
ports for che vahdity of their assumpuons and assert that snce
dulocation eccurs in asocution wich deformunies which are
most certainly of mechamical orgin, the luxanon wself must
have an anzlogous ongin. The combination of club foot and
genu recurvatum point convinangly to the mechameal ongin
of coH It 1s frequently possible 1n these cases to reconstruct
the fetal pontion since many infants adopt this as their pon
tion of choice for 2 fong time after birth (Joachumsthal) Con
nidering the enormous majority of non complicated luxations
as compared with these wolated cases with associated deformu
tses, 1t would be a mustake to draw any conclusions from the lat
ter as to the origin of the non complicated cases. It can only be
assumed that prenatal cases of dulocatron of the hip assocuated
with club foor and ngid genu recurvatum are actually con
gemtal, of mechamcal origin, and have nothing 1 common with
the typical luxations developing after burth

It has already been emphasized that deformuties are not nec
essarily constent assocations i the teratologic group and man)
of them may be partally or wholly absent, as was apparently
the case 1n Harrenstein’s series of cases. The contention of Har
renstein on the basis of this observation sgainst any separaton
of the teratologic group and m favor of the embryome develop
ment of aff disfocations of the hip must be regarded as roo weak
ly founded on his observatron of two seven month fetuses with
fully developed dislocation of the hip

It cannot be denied howeser that some of the above men
vioned deformities oecur not infrequently also i combination with
typical cpH  This is especually true of torucollis. The conct
dence of congerutal torucollis and cpw ked F Baver to connder
con as a resule of the fetal pontion  Aside from the ht"df
rary anlage, he regarded the responsble factor as the :bs:?c:c:d
the growth sumulus of the acetabulum owing to the “fo



ETIOLOGY 97

posiion” and ‘lumited mobility of the fetus (size of the child,
disappearance of ammiotic flud, muscular ngidity, etcc) He
considers these factors to have a greater significance than the
hereditary  anlage.

The objection to his conclusions 1s the fact that an exogen-
ous etiology of congenital torticollis has never been proved It
has recently been assumed, that i1t 1s due primarly to develop-
mental anomalies and changes in the formation of the base of the
skull (Beck) Uterine pressure, therefore, could then no longer
be considered as a mignificant factor 1n the etiology of congem
tal torticollis. 1f Bauer s theory were correct, the hip and knee
jounts, which are definitely 1n a forced position, would show just
as severe contractures owing to muscular rigidity as are usually
observed 1n torticollis It 18 worthy of note, on the other hand,
that torticollss 15 observed most rarely in mamfestly teratological
cases

As regards the other deformities occasionally found in as
socration with typical luxation such as cryptorchidism, ingumal
herma and spina bifida, genu recurvatum, ped calecaner, 1t would
seem justifiable from our knowledge of the origin of these mal
formations to consider them an expression of the same arrested
development as that which 1s operative 1n typical cp 1

It should be stated, that as a rule, typical c b 1 appears as a
sngle anomaly only rarely associated with other defects, and that
n the great majority of cases, ordmary dislocation 1s found in
normal infants with no other abnormalities.

The wnters subscnbing to the various theories have eagerly
sought 10 utilize the fact that children with umilateral disloca-
ton of the hip usually have typical luxaton changes also in
the chncally normal mde (p 42) Advocates of the mechamical
theory explained thus fact by the assumption that the abnormal
position of the fetus in utero affects both ndes uniformly and
therefore becomes manifest on both sides (Ewald)

With the advent of Lorenz successful treatment of cpH,
the latter was taken as proof against the assumption of 2 pri-
mary developmental defect, since it was quite incomprehen-
nible how 2 primarly defective acetabulum could develop nor-
mally following reduction of the femoral head The answer to
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this objection was that perfect neoartbroses ave possibic even i o
patbologic location  How much easier, then, could such neoarth-
roses develop under the far more favorable condilons of the
bbysiological sute of the acetabulum

Finally we must consider attempts at solution of this etwo
logical problem by e\perimental methods. Thus Deutschlien
der, lhe Volkman in his e, conducted experrments on veny
young ammals 1n order to study the growth processes in the
luxation acetabulum. The technic of these expenments con
sisted 1n opeming the postertor portion of the joint capsule and
following division of the lig rteres, resecting the femoral head
The 2mmals were hilled after ane to eighe months. It was dem
onstrated that n those acetabulze which were completely ex
cluded from stran there developed a marked hy pertrophy 1n
valving all the constituent tissues of the acetabulum and n
cluding connective tissue, as well as cartilaginous and bony
tissue

It 15 probably superfluous to state that these and similar
surgically produced luxations cannot be used in support of any
theory, since aside from the trauma nflicted, they cannot in
any way be compared with typreal cp M 1n man

E CONCLUSION

In summarizing the entire etological material our first con
clusion must be that the etiology of ¢p M 15 not aniform bnt
completely different accordmg fo wbethir we are dealing with
the 1y pical or atyprcal (teratologic) group As long as we fal
1o distmgussh brfween these two genetically differcut groups no
dear understanding of the etrology is possible

In companing the indices for the etrology of the 13 plcdl as
opposed to the a2y pical cases we find

(1) A difference n the fime of appearance of the dusloca
tion  Just so surely as the luxation in the teratologic cases o¢
curs i ulere, yust so surely will we find thae typical lux:m;m
has an evfra nterine development  This 15 not meant to 1mpl)
that occasionally ty prcal luxation may not be present at birth or
develop during the first wecks or months after birth. Such cavws
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are, however, only the exceptions that prove the rule. It can
be defimtely concluded that all cases born with a fully devel-
oped luxation belong to the teratologic class.

(2) Typical cp H 1s primarily always an anferior, superior
dislocation, developing from the upper rim of the acetabulum
to lateral and to posterior superior duslocation The primary
posterior inferior dislocation, which develops only secondarly
mnto a posterior supertor ihac dislocation occurs only in the
teratologic group, while the position i typical ¢ p H 1s primarily
regularly in one direction. The position 1n cases with a teratologic
dislocation may be different. In some cases the head was found dis-
located directly upward, 1n others upward and backward, and 1n a
case described by Grawitz, both femoral heads were displaced di-
rectly backward.

(3) In typical cpH, beredity can be demonstrated 1n 20
to 30 per cent of cases. Furthermore, careful roentgenologic n-
vestigations will often demonstrate a latent hereditary ‘anlage’ for
dislocation of the hip also 1n apparently normal blood relatives 1n
the form of a shallow socket. Also the constant predomunance
n the female sex, the varying incidence 1n different geographic
and ethnographic regions, and the similanity of individual cases
to each other, point toward an endogenons onigin

Opposite conditions are found mn the feratologic group A
hereditary or familial tendency was not observed in any of the
cases recorded by various writers As an cxception rught be
mentioned the first ndubitably teratologic case reported by Put-
t, 1n which an aunt of the child presented a bilateral disloca-
ton of the hips. The fact that this single instance occurred
in upper Italy where luxation 15 very common, suggests an
accidental comcidence of hereditary sngma As mentioned ear-
Lier, cases of the arthrochalarotic type may appear to bs familio-
hereditary The heredity apphes however, only to the gen-
eral condition of arthrochalarosis, rather than to the duloca-
ton of the hip which 1s secondary Of greatest significance 15
also that not any sex predominance has been observed 1n the tera-
tologic group  On the contrary, all teratologic cases present more
or less definite indications of an erogenous origin, usually mn the
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form of intrauterine pressure Especually strking are the cases
with extreme deficiency of ammiotic flurd as observed 1n fetuses
of extrachoril development.

Whereas the etiology of typical ¢ p H may be considered the
same 1n all cases, this does not apply to cases of the teratologic
group

The etiology of arthrogry posis 11 fairly obscure Rochers
theory 1s that the primary cause lies 1n 2n abnormal compres
sion of the fetus which 1s followed by a defective growth of
all structures concerned n the joint function. He emphasizes
the history of marked oligamnios 1n a few cases. Also Stern
emphasizes that the position and shape of the hands and feet
indicate the result of a prolonged forced intrauterine position.
He does, however believe that there 1s some form of inflam
mation about the joints, probably an intrauterine perarthrius
with wasting of the muscles as a2 secondary phenomenon "It
15 more than likely that these cases are the result of 2 rare
combination of both intra uterine perrarthritis and intra uterine
pressure

In the cases of arthrogryposs which we have observed we
found no significant change 1n the jont or joint capsule but
1n all cases we were struck by the pecular condition of the mus
culature, which showed a marked resemblance of consistency
to that observed in 1schemic contracture. It would seem plaus
1ble, that here too, one might be dealing with a simular fropbic
disturbance due to continued pressure on the vessels and nerves
supplying the joints and muscles, as 1s the case in 1chemic con
tracture and that the muscular condition produces the deform
ity All factors pointing to a mechamcal onigin are therefore
in accord and we can hardly go wrong in assumung a purely
erogenous origin for these cases. At any rate the dislocation in
these cases 15 of prenatal origm just as the deformutics of the
hands and feet, and 1s like the latter to be considered as a co-
ordinate sy mptom of the same teratologic condition

An ongin dependent upon cndogenous and exogenous fac
tors must also be assumed for the dislocation in arthrochalaross
Besides the mechanical explanation afforded by the forced post
uon we have probably also to assume a pnmary constitutional
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abnormal laxity of the joint capsule and ligaments, which 1s most
probably of mesodermal origin.

It 1s more difficult to explain cases assocrated with defects,
especially defects of the lowermost segments of the spine and
spimal cord associated with duslocation of the hip  Accord-
g to Feller and Sternberg, the formal genems of these de-
fects 15 not attributable to any secondary dussolution of organs
at a later period of development, but to a primary defect of the
organ “anlage 1n an early stage of development. As regards
the causal genens of these defects we are left to conjecture, and
can only assume that dislocation of the hup 13 part of the defective
“anlage,” parallel to the other deformuties and that most prob-
ably the cause of origin 1s to be sought 1n conditions within the
germ 1tself ‘This 15 not meant to exclude the posbility that be-
sudes the primary endogenous factors responsible for the develop-
ment of the associated deformuties, also secondary, mechamcal,
and therefore exogenous factors may play a part.

A combination of endogenous and exogenous factors may
also be operative in monsters, snce bendes the primary germinal
defect also secondary accessory influences may be involved In
these cases, the deformities are so complex that any conclusion
13 to their exclusive or predomunant connection with ¢ p 1 would
be hardly posuble. It 1s easy to imagine, however, that 2 mon-
#rous fetus might be affected by mechanical influences which
would have no effect on a normal fetus.

The development of luxation as a result of roentgen mjury,
as described by Korvin, in his earhier mentioned contribution (p
25) from the Vienna Clinic, 1s to my knowledge the only case
of this kind, and therefore deserves special mention. Also ths
case of ¢ H, owing to 1ts combination with other deformuties,
and the absence of any hereditary stgma, could be clagmfied as
2 case of teratologic congenital dislocation of the hip It differs,

er, 1n many respects, from hitherto described cases there
Wis 10 question 1n this case of any spatial constriction of the
fetus. Nor could the associated deformuties be wholly attributed
to mechanucal influences. There was no contracture, but on the
contrary, a very free mobihity of the hip jont. Then, too, re-
duction undertaken ac the age of five months, succeeded very

T T [ —
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casily, which 18 very unusual in teratologic cases. If we con
sider the well known fact of the frequent incidence of mucro-
cephaly following roentgen wradiation of the mother 1 the
first months of pregnancy, as well as the occasional obsery agon
of bony defects in these cases (Feldweg Murphy and Goldstern,
Rses) the concluvon would seem justified that n our case che
roentgen urradiation was responsible not only for the mucro-
cephaly the ulnar defect and che shorteming of the thghs, but
also for the bilateral dislocation of the hips. One might explam
thus result as due to an inhibition of growth in the region of the
hip joint due to the srradiation sumular to thac observed 1n typ
tcal €D H caused however, not by an mherited anlage  but by
exogenous radation injury

Thus we see, that in the different types of luxation i the
ary preal group, twrions causative factors have to be consdered,
there are cases in which purely mechanical conditions produce
the luxation and also cases, ;n which defects 1 the germsnal
‘anlage’ and unfavorably actuing mechantcal forces cooperate
to produce this effect It 15 only the smdarity i behavior of
3 pical dislocations that suggeses a common chiologic principle
which we wnll try to clanfy

Recent observations ncluding roentgenographic studies of
newborn infants and children i the first months of hfe, hae
definitely demonstrated that typical cp M 1s as a rule no Pf}:c
mary congemtal disease but develops secondanly dunng ¢ :
course of the first and second year of life under the influence o
musculac action or weight bearing It 15 only the Jhpaszﬁo:; 10
luxation that 1s congenstal n the form of a dysplavs 1., ‘ﬂ i
turbance of omification sn the region of the hip jont T;m at
ness of the acetabular roof 15 the principal anatemic e::dur‘cﬁ
but the genetic growth duturbance 15, honever not h‘r‘]mxf -
the acetabulum alone. It extends also to the coxal end o

and ro the enure pelvis

[leuf’ in1 contrast to the mechamcal theory we conng:r a i;\:t
enie discurbance of ossificaeion 1t s necessary 10 emp u"nm:e
we do not mean thereby the earher mentioned \mun; rdmon
formauionss, 1e. a prnmanly defective anlage but 4 rets ate
of grouth which 1s most especially manmifest in the tn 13
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1 of the floor of the acetabulum Bochm considers the most
uficant factor in producing the primary morphologic change
sDH to be the arrest of quantitative and qualitative growth
| prmitive stage of development.

At present there can no Jonger be any doubt as to the hereditary
ibition of ossification as the basic cause of cpx The nature
hy dusturbance 1n osmfication 15 not known Histologic studies
ducted by Grawitz revealed marked disturbances in zones of
fication He found the zones of proliferation poorly developed
compared with the normal The cells were distributed with
ze interspaces and the level of the serally superimposed cellular
ers 1n the vicity of the zone of osmfication was only one
td to one fourth of the normal level. The studies presented by
wntz included, however, only completely developed luxations
long duration and cannot, therefore, be used for any evaluation
the primary changes. So far, no hustologic studies of the early
ges of luxation 1n newborn infants have appeared

As regards the final causes of ¢ p 11 we have only assumptions.
¢ of these assumptions 1s, that we have to deal with a bitherto
known bereditary facior, which exerts a marked mbibition
the normal fransformatson of primordial cartilage mto bone
As revealed 1n the various cases, typical luxations usually do
t develop until affer birth or may fail to develop altogetber
cording to Faber thus last possibility depends upon the reactrie
sactty of the basic tissue If the disturbance of normal reactiv-
1s shight, then the joint may, under the influence of functional
muli, develop normally, and such a jomnt would be difficult
disinguish from a normal joint at a later age. If the disturb-
ce of normal reacuvity s more marked, then, 1n spite of
gnally normal topographic relations of the jont bodies, 2
sluxation may develop or an osteochondritis, or at a later age
osteoarthnitss

The reactrve capacity of the basic substance will also e plain
* bossibility of cure sf the femoral bead ss forced to remant im
r acetabulum, which, even though mbibited 1 its growth, may
ntimue to develop until an adequate shape bas been attained

In opposition to Gocht s theory that the numerous anatomic
res of ¢ H indicate that the basic tssue has retaned 1ty nor-
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mal capacity to react st must be stipulated that besides the fo,
tunate favorable results of reduction therapy, there are also man
cases 1in which 1n spite of 2 normal adjustment and favorab
functional conditions, the normal development of the point fa
to tahe place because the normal reactivity has been permanen
ly destroyed oc has for some reason become exhausted.



Chapter VI
SYMPTOMS

HE CLINICAL $SYMPTOMS OF CD H ARE THE RESULT OF THE

abnormal topography of the articular constituents, They
vary according to the age of the patient and duration of dislocation
Formerly only the more or less fully developed dislocation was
used 25 2 bass for descriptions of the disease Today we know
that typical dislocation develops from dysplasia, and that there
are numerous intermediary stages between congemutal dysplasia
and ihac dislocation, which may become fixed as permanent de-
formines with characterisuc clinscal and roentgenographic find-
ings.

A. EARLY SYMPTOMS

In any study of the symptomatology of c b H, special atten-
ton must be directed toward early symptoms, consdering the
great importance of early treatment. These may usually be ob-
served in the first months of life, and 1n many cases even immed:-
ately following delivery

To begin with there 1s a loosening of the hip This 15 related
to the flacaadity of the capsule which 1 always assocrated with
dysplasia, even when no duslocation has yet occurred. The loosen-
g of the joint 15 manifested by a dumnished active and exag-
gerated passive mobility Connected with thus loosening of the
yount, we find the second svmptom of external rotation of the
Lumb, as well a3 2 laxity of the skin on the internal aspect of the
thigh, where 1t forms deep transverse folds (Fig 36) The third
ind most important symptom 15 a certamn mbsbition of abdue-
for which 15 demonstrable in the earliest stages of dislocation
This infybation of abduction 3 most probably due to disturbance
of ruscle antagonism resulting from weakness of the abductors
ad prevaling adductor group After the first six months, the

ibiion of abduction becomes more marked, obviously as a
result of the exaggerated adduction contracture. Towards the

105
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end of the first year of hfe ths may consututs a consdersble
obstacle to reduction which cannot be overcome without the
use of 2n anesthetic. Occasionally this inhibition of abductron 1
combined with a shight flexion contracrure, In the stage when 3

Fig 36 Marked dulocatron tend
ency of the night hip 1n a girl of
five months. Early symproms Nate
the onter rotation of the nght
linb and the deep transverse folds
of the skin of the nght thigh,

t=ndency toward luxation becomes mamifest (p §3) we usually
find also the shiding phenomenon which consists i an upward
and outward morvement of the femoral head, upon pushing the
thigh upward and downward 1n a vertical direction Another
symptom 15 the shortenng of the leg which docs not become
evident until che luxation tendency s already definstely present
It 15 to begin with these lesser symptoms »hich rouse sus
picions of a dysplasia The absence of all of these symptoms 15
however no absolute proof that a dysplasia 15 not present Hi
genreiner has descnibed as a really determuning symptom the so-
called ‘Repositionsgerausch  This symptom was hnown sinct
the time of Guyo and Gerdy It consists of a snapping of the hip
joint ( chcking  hip) occurning upon active or pasive move
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ment. This sound can be heard most frequently and most clearly
1 children 1n the second and thuied quarter of the first year of
Iife, at a tume when the tendency to dulocation or dislocation s
dready present. Guyo 13 of the opinion that this sound 1s pro-
duced by the ghding of the femoral head over the roughened
scetabulom. Judging from our own experience, however, these
mnrmurs can not be conndered as a constant symptom of cp H
To the sbove mentioned symptoms may be added other less
t signs, such as asymmetry of the geniocrural and
guteal folds with flactening of the mnvolved buttock Naturally
the symptoms become clearly mamfest in young children only
when the dulocation 15 untateral, and they are not exclusively
characterstic of ¢ b ¥, but may also be observed 1n congemtal
coxa vara. We will return to a connideration of these early symp-
toms 0 our discussion of early dugnoss

B SYMPTOMS IN OLDER CHILDREN

As200n a3 the chuld begins to walk, which is usually somewhat
later than under normal condrtions, toward the first and second
quarrer of the second year of life the symptoms become more
manifest Also the symptoms of subluxation are frequently shght,
and the disease prcrure may remain obscure for years in spite of
insdequate adjustment of the femoral head m the socker. Cases
of this larval’ form of subluxatzon have been described by Engel
ind Gangolphe. Cliucally one finds at most a shight hmitation

abduction and ncreased ourward rotation With increasing
dudocation, changes develop not only tn the external appearance
of the jount area and 1n posture, but also n the function of the

P yount, which cannot readily be overlooked.

) Changes 1 the External Appearance of the Jomnt Area
d 11 Porture In panents with umlateral distocation of the hip,
the most stnking external change 15 the marked promumence of
the trochanter on the affected mde, appeaning as a projection and
Bwing the impression of a rased hip (Fig 37) If the leg 1 1n
Marked qutward rotation, however, the lateral prommence of
the trochanter wall be displaced backward and will thus be in-
onspicuous. The flattening and brosdening of the buttack on

mvolved side are also dependent upon this lateral displace-
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ment of the trochanter The flattened buttock s visibly flaced
and flabby The characterisuc bulging of the normal buttack 1
s0 marhedly obliterated on the imolved nde that 1n some

stances 1t may even appear concave (Fig 38)
’ L4 l
u

Also the glufeal folds arc mackedly changed, as if they had
been drawn out flat and elongated This strecching of the gluteal
folds 15 caused by the honzontal posion of the glutaeus maxs
mus, the lower margmm of nhich determines the position and
directson of the folds (p 72) The lateral portion always asumes
a shghtly ascending direction corresponding to the elevation of
the trochanter From an anterror view there appears a change
n the lateral contour of the jont area The normally present
depression berween the crest of the shum and the prommence of
the trochanter 1s absent and there ss 1nstead a protrusion corred
ponding to the upward dslocated femoral head It should be
mentioned however, that i the upright pouton the condition

Fig 37 Lefr didocatron of the hip
m a girl of five years scen from the
front Note the shortening and ot
ward rotatan of the left fumb, the
prominence and vpward displice
ment of the trochanter and the ¢
pression m the mngmnal area

Fig 38 Same patent asin Fig §°
porterior view Note the flatness of
the buttock and the steep course of
the gluteal fold on the left ude.
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of the gluteal folds varies according to whether the patient ac-
tually stands on the affected leg, or attempts to spare 1t from
an

P Another important symptom 18 shorfemng of the leg This 1s
caused mainly by the dislocation as a result of the elevation of
the trochanter, and 1s dependent upon the degree of the disloca-
tion. In addition, there may be also an actual shortening due to
growth disturbance, involving not only the femoral bead and
neck, but also occamonally the duaphysis as well. This actual
shortening 18 always less marked than the shortening due to dis-
location. Naturally shortenuing 15 only markedly 1n evidence
cases of unilateral dislocation In bilateral dislocation, 1t 18 mam-
fest as a shortening of the inferor length, 1e. the distance
from the symphyss to the soles of the fest. Tt 15 thus that the
prmarily unfavorable proportion of the length of the trunk to
::cd,lﬁngth of the legs in fernales may be even still more empha-

As regards posture, the chuld affected with dislocation of the
hup presents a very characterstic picture, due to increased lor-
doms and the resulting contracture of the hup These changes are
caused by the backward displacement of the femoral heads, and
may, therefore, be lacking 1n lateral dislocation, or present in
only very sight degree.

In bilateral iliac dislocation, one 15 usually mpressed by the
horizontal pomtion of the postenor surface of the ihum, con-
nected with this we find the hideous protrusion of the buttocks
(Fig 39) This symptom 1s the mamfestation of the exaggerated
frontal inclination of the pelvis, which may often assume con-
uderable dimensions. The mereased frontal inchnation of the
pelvis mgnufies a tilt 1n the axs of the body in about the muddle
of the trunk, which 1n turn, requires compensatory counter-ad-
justments both above and below the man angle for maintenance
of equilibrium. Above, compensation 1s undertaken by the lum-
bar spine, which assumes a pronounced byperlordosis and 10 com-
bination with the frontal lowering of the pelvis, causes the abdo-
men to protrude forward. Below, the compensation 1s attamned
by flexure pomtion of the hip jomnt. In cases with diminished
mobility of the lumbar spine or with a very marked backward
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displacement of the point of support equilibnum can be man
tuned only by compensatory flexson also of the hnee joints,
These adjustments lead 1o the well known zigzag posture com
prising no less than four turns 1n the axi, namely 1n the lerbar

Fig 35 Bilsteral congenital dnlo-
z1gsom of the hup in 2 gaed of seven
rears. Postenor view  Marked hyper
ordons due to backwaed duplice
nent of the femoral beads and
: foeward inchination of the
selviy

Fig. 40 The same case a3 tn Fip.
\9 sern froem the sde Note the 21g
rag posture duc to the compenna
ory hyperlordons and fevon con
ractures of the hips

pine and knee jomnts w1th an anterior comvexsty and in the hip
ind ankle joints with a posteror comewsty (Fig 40) The
hortening of body height m such a child due to upward distoca
10n of the femoral kead 1t conmderably ncreased by the flevon
f the hup and knee jounts, so that the body appears short and
hickset The senking dimnution in Jength of the lower poruon
f the body as well as the hands reaching almost down to the
inces, contribute further to the general deformity

The ax1s about which the pelis turns 15 determmned by the
wd pomnt between the two femoral heads and bdateral dulo-
ation therefore f the dilocation 1s equal on both ndes, st hies
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in the frontal plane. In uniateral dislocation, the axis 15 inclined
It forms an angle with the frontal plane, the vertex of which s
directed toward the normal side, and the degree of which 1s de-
termined by the degree of posterior displacement of the dislo-
cated femoral head Furthermore, 1t forms an angle with the
honizontal plane, the degree of which depends upon the vertical
drsplacement. Thus 1n umilatera]l dislocation, the pelvis 15 low-
ered symmetrically obliquely forward, leading to more marked
protrusion of the abdomen on the side of the dislocation and a de-
pression of the homolateral inguinal flexure. The fact that the
frontal pelvic inclination 1s greater than normal also 1n umilateral
duslocation, explains the exaggeration of lumbar lordosis also in
natlateral dislocation, although this lordosis mever reaches such
2 marked degree as 1in bilateral dislocation

b) Functional Disturbances The most stiking symptom of
coHof a functional nature 1s the imp It usually becomes mani-
fest upon the first attempts of the child to walk

A whole semes of exhaustive and informative treatises on
lmping 1 general, and on the mp of dislocation of the huip
particular, have appeared (Hoffa, Lorenz, Remner, Gocht, Saxl,
Storr, Weil and others) The chief cause of hmping m cp & 18
the functional weakness of the abductors of the hip joint, 1n
particular of the glutaeus medius and minimus. We have already
referred, 1n the chapter on pathology, to the functional changes
10 these muscles caused by approximation and displacement of
ther points of insertion (p 72) This in 1tself affects muscular

ction 1n such a way, that the latter 15 diminished to a fraction
of 118 normal efficiency If a patient with unilateral dislocanon
of the Tup 15 asked to stand on his wormal leg and to raise hus
dilocated Limb forward with flexed knee, the pelvis on the side
of the supportung leg will be elevated by the force of the above
mentioned glutaes of the sound mde 1€, lowering of the pelvis
‘f)ﬂ the side of the swinging leg wall be prevented. The pelvis thus
orms 2 two-armed lever, the flexation point of which 1s repre-
®ented by the hup joint of the supporting leg (Figs. 41 and 43)
“I:j-l:ﬂ the contrary, the patient 15 asked to stand on hus dislo-
nde. 8 and to raise hus normal leg then the pelvis tilts to that

Simultaneously the patient, 1n order to mantain the equihb
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rium of his upper body 1s forced to throw
the bod
side of the dislocated Iimb (Iigs 42 and 44) b tonand the
This contralateral ult of the pelvis 15 2 neser-faing most
stnking symptom of cou Its symptomatologic sigmificance was

Fig. 41 The same case a3 in Figs
37 and 38 Standing on the nght
xorwal leg The pelvis 15 kept
honzontal poution on the leg by
the abductors Trendelenburg s ugn
negative.

Fig 42 The same case 23 1n Fig
41 In standing on the left dislo-
cated leg the normal nde of the
pelnis dacends. Simultaneously 10
order to maintun equlibrium  the
body weght lsts to the dulocated
ude Trendelenburg s sign ponnve.

first correctly recogmzed by Trendelenburg and 1t has for this
reason been named for hum.,

Moreover this symptom 15 not characterstic only of disloca
tion of the hip, per se, since 1t sigmifies nothing more than a motor
weakness of the gluteus medum and mimimus, which 15 present
also 1n other diseases of the hip joint in which the gluter are
weak as 1t 15 1n cases of the nech of the femur and paralyuc con
Fig 43 Explimton of Fig 41 In standing on the wormal nght leg
the pelvs 13 muntaned 1n the honzontal poution by tenvion af the
abductors of the hp
Fig 44 Explination of Tig 42 In standing on the dnloated left Yeg the pel
vis, awang 1o the face that the sbductors of this nde are weak dascendt on the
noermul side and the spinal column desistes towards the drlocated ude

—
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Fig. 44

Fig 43

(Sece legends opposite page.)
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ditrons involving the glutaer The great ugnificance of th Tren
delenburg sign les i the fact that if 15 not only the most relis
Ye cvidence of a dislocatron but also the most mporiant, albeit
not exclusive cause of the characterstic patbologic disturbance
of gact st dilocation

The described phenomenon takes place ar every step when
ever the dislocated leg serves as the supporting leg and manifests
1eself at that moment as a ult of the pelvis toward the swinging
leg on the normal side, with a simultancous sudden lateral 1n
clination of the upper body toward the ude of the dislocated
supporting hmb The characteristic gait of dislocation of the bip
15, therefore nothing other than the regularly recurring Tren
delenburg pbenomenon o the standing phase of each step Arten
tion must be drawn to the fact however, that che Trendelenburg
sign may be present even though the patient may be able with
the a1d of his muscle power to conceal the effects of the sign to
2 certain degree while nalking

The degree of the lateral excursion 1s increased sull further
by the fact that the pelvis 1s supported by or suspended from the
femoral head at 2 pownt of the trunh farther latera) than normal
Accordingly for the same reason, the lateral movement will be
more extended 1n order that at each step the center of gravity
of the body may be brought into alignment wath the supportng
line of the standing leg

Another charactenstic peculianity of the gait 1n patients with
dislocated hip 1s the mosement of the upper body upon ramng
the duslocated leg in a vertical direction ( ghssement™) Dunng
the standing phase the trunh scems to collapse to some degree
Thus movement 15 a resule of the deficient bony support of the
pelvis, and 15 terminated only upon mawimal extension of the
clastic suspension These vertical ghding moyements of the fem
oral head on the lateral pelvic wall are planly visble dunng
any stram on the affected side

The dislocation gait 15 thus composed of three components
| contralateral ult of the pelvis 2 lateral lunge of the body
tow ard the side of the dislocated imb and 3 the vertical ghding
morement of the affected hmb
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The shortening of the leg, regarded by the laity as the chief
cause of the hmp, ranks etiologically last, since even the most
complete correction of the shortemng will not prevent hmping,
as the latter 15 dependent upon a functional disturbance of the
dislocated hip joint

The peculiar quality of the gait in duslocation 1s usually
described as  waddling, and 1n fact, the lateral excursions of
the trunk n bilateral dislocation do suggest the movements of a
duck Tts real charactenistic 15, however, not so much the lateral
pendular motion, which 13 seen 1n all functional defective hip
joints, as 1n coxa vara, paralysis of the hip, etc., but 15 rather the
vertical ghiding movement specific to dulocation, which gives
the gait the character of a pump-lever-gait. It must, however
be emphasized that this ghding movement 1s by no means a
constant symptom of ¢ p H, and that 1t disappears the moment
the femoral head has found a sufficient bony support in the pelvis
due to formation of a neoarthross.

It 18 2 well known fact that the features of the dislocation
gatt become considerably less marked during dancing or running
etc. The last mentioned peculianty 1s due to the rapid shifting
of movement, which renders a more exaggerated lateral excur-
sion of the body weight superfluous On the other hand 1t has
been observed, that during fatigue the hmp becomes exaggerated
Naturally, also pain which develops regularly during the course
of years in unreduced duslocations, will significantly affect the
type of gait.

Among the causes of imp 1n dislocation we have mentioned
first the motor nsufficiency of the glutaeus medius and mimimus.
This 13 also responsible for another regularly observed sequel.
The tilt of the contralateral half of the pelvis, will, owing to
problems of equilibrium and to the fairly solid union of the pelvis
to the lumbar spine cause a smultaneous inclination of the
lumbar spine toward the side of the swinging leg When the
body 15 supported on the affected leg, the lumbar spine describes
a wide convex curve toward the opposte side. In unilateral dis-
location thus curve becomes gradually fixed the conveuty beng
directed toward the normal sde, and 1n this manner there may
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develop a lumbar, contrafateral scollosis, which 15 usually com
bined with 2 compensatory countercurve in the dorsal segmen
of the spine

Thus 1t 1s clear that msofar as ther effect on the luml r
scgment of the spine and direction of the lateral deviation zre
concerned the purely static factors play a subordinate part as
compared with the functional factors. The pelvic ule due 10
dislocation of the femoral head would lead one to expect a
lumbar scoliosis with the convexity directed toward the dislo-
cated side Instead of this, owing to the inter ention of function
al factors we find a scolioss toward the sound side Therefore 3
more marhed degree of scoliosis will usually not develop unless
there exssts a special predisposition to 1diopathic scoliosis inde
pendent of the dislocation

In bilateral dislocation assuming the femoral heads to be at
2 umiform level, the lateral deviation to both sides will be equal
thus producing an exaggerated mobility of the Jumbar scgment
of the spine rather than scoliosss. Finally, in untlateral dulocatson
one has to take 1nto consideration the mode and manner 1n which
the shorteming of the dulocated limb affects the gait In more
severe degrees of dislocation the patient usually manages to com
pensate by placing the foot in equinus position frequently resule
ing n over correction of the shortening This 1 related to the
well known fact that a more marked equinus postion requires
much less exertion than a shight equinus position Very frequently
the knee joint on the normal side 1s enlisted in attempted correc
tion of the difference 1n length As a rule this 1s accomplished by
flexion of the knee, although the knee 1s maintained in flexion 1n
the act of walking only 1n the presence of extremely marked
shortenings, whereas 1n standing compensation by flexton of the
knee 15 very common

To this equinus ponition 1s added the exaggerated outward
rotation of the leg This outward rotation 1s mamtained also 1
the sitting position, and as a matter of fact most patients sit with
their thighs 1n marked outward rotation and their legs croved

¢} Other Symptoms The syndrome of cpu also includes
changes m wobility of the dulocated hip jont In ""bafn;}:q
fants and young children with a tendency to luxation the i
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e dislocated hip joint 15 markedly increased Especully

s m adduction far beyond normal limts are posuble,

\u.located leg can easly be transferred to the inguinal

the opposite side, the trochanter and even the femoral

au wang palpable through the soft parts at the thum As re-

gards the increased flexion excursion, Pravaz had already noted n

young children with dislocation that with knee extended, the foot

could be brought almost up to the face. Also both inward and

outward pasuve roling movements are exaggerated On the con-

trary, abduction 15 considerably hmited even 1n the early stages

of dislocation (p 105) The resulting tense stretching of the in-

nermost cords of the adductors 15 immediately recogmzed as an
obstacle to abduction.

Of great smportance are the adducfion and flexion contrac-
tures of the dislocated hip joint which develop 1n the course of
time. The adduction contracture 1s ushered 1n by subluxation of
the femoral head, and s further favored by atrophy of the ab-
ductors. Furthermore, the contralateral tilt of the pelvis
walking 15 a factor contributing considerably to increased adduc-
tion and to the development of adduction contracture. Hand in
hand with the adduction contracture, there develops a flexion
contracture As a result of the exaggerated frontal inclination of
the pelvis, 1¢ increases with the latter, and may 1 advanced cases
of 1hac dislocation, attain a considerable degree,



Chapter VII
COURSE

THE COURSE OF CD I IS CLOSELY RELATED TO THE ANATOM
sc development of dulocation  As explaned in the preced
g chapters, typical b 1 1s no longer to be regarded as an 1n
trauterine dulocation of the femoral head only the disposition to
duslocation being congenital. The latter consists 1n an nhibition
of grow th and a flattening of the acetabular roof, w hile cartilag
tnous components of the fomat remain pamanly normal (p 41)

Such a joint 1s insufficiently insured agawnst functional strain
but this congemital predisposition to dislocatson usually does not
become effective unul after birth, when the congenital other
wise phynological flexion contracture of the hip passes into the
extended position Upon extension of the hip joint, the femoral
head 1s pushed against the anterior capsule. The femoral head n
terposed between the floor of the socket and the ihofemoral Iiga
ment yields to the pressure by moving only shghtly outward to
the posterior margin of the superior ilwofemoral ligament at
the site where the uppermost unprotected capsule begins Here
therefore 1n the postertor superior quadrant of the acetabulum
the femoral head begins to dilate the supenmposed capsule at
fist by passive tension of the cxtended soft parts and later by
active muscular pull so that shortly with simultancous cleva
uon from the floor of the sochet 1t ndes over the upper postenor
nm of the sochet When the c¢hild begins 1o stand and walk in
the beginming of the second year the weight of the body adds to
the stramn and serves 1o complete the dnlocavion forcng the fe
moral head completely out of the socket

A SPONTANEOUS CURE

The insigmificant changes which may lead to anteror sub
luxation explain the possbihity of stabilization at thu stage and
the fact that under given conditions, such subluxation disloca
tion may go on (o sponfancons restitution The symproms of pre
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luxation may then disappear completely or there may reman
1n some cases only an exaggerated flatness of the socket, which
frequently becomes manifest only mn later Life

Spontaneous cures 1n the stage of pre- and subluxation have
been defimtely demonstrated fauly frequently Le Damany,
Froelich, Wollenberg Drehmann, Joachimsthal, Bradford, P A
Mueller Rupprecht, Kaiser Lorenz, Kopits, Galeazzi and Anno-
vaz,, Klanschmidt, Werner and others have all reported spon-
taneous cures. Jungmann (1925) was able to collect 24 cases of
spontaneous cure from the literature, to which Kruhenbecg add-
ed three, and Reviglo four cases. Heiduieck descibes 2 case of
voluntary subluxation of the hip 1n a girl two years of age which
was carefully observed. In this case, dislocation occurred almost
exclusrvely at might, and the subluxation was undoubtedly re-
lated to the relaxauon of the musculature dunng the might In
one of our cases, m which treatment was delayed owing to ex-
traneous circumstances, perfect resntution ensued and permsted
for years without any treatment.

The process of spontaneous cure has been explamed most
variously Drehmann and Galeazzi attribute spontaneous cure
to spontaneous correction of the antetorsion and inchnaton of
the femoral neck. Weil assumes that in cases of spontaneous
cure, the natural growth tendency of the upper rim of the socket
overcomes the upward pull of the musculature and thus brings
the head 1nto 1rs normal position. LudlofP’s theory seems more
plausible however He assumes that the femoral head, instead of
passing 1n back of the iliofemoral higament, passes beneath the
msertion of this igament, and 1ts upward mugration s perman-
ently halted by the base of the anterior inferior ihiac spine, after
which, the shrinking of the supenior and posterior parts of the
capsule permuts the jownt to return to normal Faber attributes
spontaneous cure to a sort of reflex muscular action, which may
even be capable of pulling the femoral head back into place
when 1t has already partully emerged from the socket.

However spontaneous restitution of subluxation stull remains
a rare phenomenon and 1t 15 quite comprehensible that many
observers, such as Chlumsky, flatly deny any such possibility
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If the subluxation persusts, then the sochet 1s subjected to the
moulding influence of the femoral head and 15 shaped into 2
shallow upwardly elongated trough simultancously exaggerat
mng the antevernon and mchnation of the femoral neck Viee
versa, the tendency to stabilization 1n subluxacion s greater, the
more marked the anteversion of the femoral nech '

It appears that permanent subluxations are less common
than complete dislocations. Thus, 1n our material of 2 138 cases,
we counted 494 subluxations or 23 1 per cent  Although sub
luxations may be observed 1n the third and fourth years of hfe
complete dislocation usually takes place much carlier dunng the
second and third year appearing imitually as a lateral distocation.

The transiion from subluxation to complete dislocation 1
often very rapid and this explains why the transition from sub
luxation to dislocation frequencly escapes detection (p $0) The
more rapid the transition from subluxation to complete dnloca
tion the less will the upper nm of the socket be exposed 1o the
levehing effect of the femoral head and the better are the pros
pects that the socket will to a certain extent at least retan s
depth Thus we have the extremely shallow socker of subluxa
tion and the deeper socket of dislocation (see Fig 50) Later on
however also this sochet falls a vicum to the devastating atrophic
process.

Tt musc be emphasized that 1n the further coursc of the duis
location, certain ty pes may become transformed 1nto other ty pes.
Thus the “anterior  dislocation described by Lange as the first
type shows 2 marked tendency to develop into posterior disloca
tions (Langes second and third type) (p §3) The gradual
transformation of the lateral into posterior ilhac dulocation has
been ateributed to the begining inclinauon of the peliis which
wn turn s due to the imtally shght postersor duplacement of the
point of pelvic support.

"The observation has been made that 1n bulateral dislocation
the displacement of the femoral head progresses more rapsdly
than in umlateral dislocaton This fact can be explaned 1o be
gin with by the unfasorable pnmary anlage of the bilatersl
dulocstion and on the other hand by the lever effect produced
by the hsting of the body from ane side to the other and » huch
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15 relanively more marked i bilateral than 1n umlatera! disfoca-
con In addition, 1n brlareral disdocation, the jomt 15 continuously
struned whereas 1n undateral dislocation, the dulocated limb 1
spared whenever possible.

1f we now consider the path asumed by the femoral head
from the moment 1t leaves the socket, we will note that thus path
from the supersor quadrant of the socker to its last posinon at
the postenior thum, 15 circular, or more correctly elliptical, carry-
1ng 1t always farther backward and upward from the socket.
This course may under grven circumstances be interrupted pre
maturely sooner or later, by formation of neozrthroses

B FORMATION OF NEOARTHROSES

It 15 to be amumed that the conditions for development of
such neoarthroses are more favorable the greater the pressure of
the joint bodies against each other This pertans 1n reahty only
to the lateral poution of the femoral head along the lateral mar-
gin of the slium Here depression of the bone and periosteal ienita-
tion may lead to formation of a superior bony wall, which forms
a protecting arch above the femoral head The farther the head
has muigrated from its normal pomtion, the more unfavorable are
the conditions for the formation of neoarthroses, because the
femoral head progresnively loses s proxumity to the dwm. The
pressure of the bones agamnst each other 15 released the moment
the pelvis and the body are suspended by the sofe pares, as 1n a
strap from the proximal end of the femur The shight protru-
sion of the shum towards the external labjum of the ihac crest
finally offers 2 sort of support for the didocated head, which
homts sts migration Usually, however, thus external Limit 15 not
attained and the head remains 1n the shallow trough in the ex-
ternal shac foma, owing either o a sight depresmon formed at
this site, or o 2 finally developed resutance to stram by the
suspensory ligaments, which prevents further yielding to the
upward pull It 15 necessary o emphasize the fact that this pro-
cess does not always occur uniformly even 1n one and the same
person and we gamn the smpresion that z certain aceeleration or

retardation of the process corresponds to certain developmental
pentods of hfe
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If the subluxation persists, then the socket 15 subjected to the
moulding influence of the femoral head and 1 shaped nto a
shallow upwardly elongated trough, amultancously exaggerar
ng the anteversion and inclination of the femoral nech. Vice
versa, the tendency to stabilhization 1n subluxanon s greater the
more marked the anteversion of the femoral neck

It appears that permanent subluxations are lets common
than complete dislocations. Thus in our materal of 2,138 cases,
we counted 494 subluxations or 23 1 per cent. Although sub
luxations may be observed in the third and fourth years of lfe
complete dislocation usually takes place much carher during the
second and third year appearing iutially as a lateral dislocation.

The transition from subluxation to complete dislocation 1s
often very rapid and this explains why the transition from sub-
luxation to dislocattion frequently escapes detection (p 50) The
more rapid the transtion from subluxation to complete disloca
ton the less will the upper nm of the socket be exposed 1o the
leveling effect of the femoral head, and the better are the pros
pects that the socket will to a certamn extent at least, retain 1ts
depth Thus we have the extremely shallow socket of subluxa
twon and the deeper socket of dislocation (see Fig 50) Later on
however, also this socket falls a victim to the devastating atrophic
process.

It must be emphanized that in the further course of the dis
location, certain types may become transformed into other rypes.
Thus the antenor” dislocation, described by Lange as the finst
type shows a marked tendency to develop into posterior disloca
tions (Langes second and thied type) (p §3) The gradual
transformation of the lateral nto posterior thac ditocaton has
been attributed to the beginning inchination of the pelvis, which
in turn 15 due to the imually slight posterior displacement of the

vic support.
Pom-[t'}:fogi,vmoipzu been made, that i bilateral dulocmg;\
the displacement of the femoral head progresses more nplbey
¢than 1n unifateral dislocavon. This fact can be cxph,m‘db lm |
gin with by the unfavorable pnmary anlage of the r;;tl':d
dislocation and on the other hand, by the lever effect pd ‘}Juch
by the lisung of the body from one side to the other and =
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1s relatwvely more marked 1n biateral than 1o uniateral disloca-
tion In addition, 1 bilateral dsiocation, the joint 3 continuously
straned, whereas in umilateral dulocation, the dulocated limb 15
spared whenever possible

If we now consider the path assumed by the femoral head
from the moment 1t leaves the socket, we will note that this path
from the superior quadrant of the socket to its last posiion at
the postersor thum, ss circular, or more correctly elliptical, earry-
ing 1t always farther backward and upward from the socker
This course may under given circumstances be interrupted pre-
ruaturely, sooner or later, by formation of neoarthroses.

B FORMATION OF NEOARTHROSES

It 15 to be asumed that the conditsons for development of
such neoarthrases are more favorable the greater the pressure of
the jomnt bodies against each other Thus pertawns in reality only
to the lateral position of the femoral head along the lateral mar-
gin of the thum Here depression of the bone and perosteal rmta<
tion may Jead to formation of a superior bony wall, which forms
2 protecting arch above the femoral head. The farther the head
has migrated from 1ts normal position the more unfavorable are
the conditions for the formation of necoarthroses because the
femoral head progressively loses 1ts proximuty to the slum The
pressure of the bones sgainst each other 15 released the moment
the pelvis and the body are suspended by the soft parts, as 1n a
strap, from the proximal end of the femur The shight protru-
sion of the 1hum towards the external labum of the ihac cresr,
finally offers a sort of support for the didocated head, which
limuts 1ts mugration Usually, however, this external Limut 1s not
attaned and the head remains 1n the shallow trough in the ex-
ternal thae fossa, owing either to 2 shight depression formed at
this site or to a finally developed resstance to stran by the
suspensory higaments, which prevents further yielding to the
upward pull It 1 necessary to emphanze the fact that this pro~
cess does not always occur umiformly even 1n one and the same
person and we gamn the impression that a certan aceeleration or

retardation of the process corresponds to certain developmental
periods of life
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2 considerable degree, even up to eight and ten centimeters, and
may then, m cases of unilateral dislocation become a serous
factor

“The degree of limping 15 also somewhat related to the growth
periods. As a rule children with a congenital predisposition to
dislocation of the hip begwn to walk fater than normally (usually
wn the fourteenth or fifteenth month of life) This can be ex-
plamed by the relative muscular weahness as well as snscabibiry
affecting the mvolved hup from the begmmng Frequently these
chuldren himp very markedly, not only when they first begin to
walk but also consderably later on Following the end of the
third and fourth year, the gait improves as a result of improved
function of the musculature. In adolescence, the gaic usually
becomes worse, and 1n advanced age, 2 renewed improvement
may be noted The latter seems comnadent with finding of a firm
support by the femoral head at some point on the lateral wall of
the pelvie The ume of this development will of course vary i
different indviduals. Otherwise the smprovement may also be
attsibuted to a gradual adjustment of the indimidual, who learns
to control his muscles to better advantage, and thus to partally
compensate the functional disturbance. On the other hand, as
the shortening progresses, the guit becomes more and more
affected.

Endnrance it walking may for a ume be farly satusfactory
fn severe dislocations, and 1n aged indviduals, this endurance s,
however markedly reduced, with associated fatigue on walking
As a matter of fact the dulocation pavent suffers from exag-
gerated fatiguabihty which often increases to exquinite pan
which may persist for days following some occasional exertion
Bendes these pans due to faugue, the patient 15 usually subject
to sudden attacks of pain resembling those of an acute coxalgia
In this condhtion the ennire joint area 11 extremely sensinive and
the entire musculature of the joint s in a state of reflex spasm as
in beginming coxinis Even the joint wself 1s spastically fixed Fol-
lowing cessation of such an attack one may frequently observe
a rapidly increased shortening

According to Halsted, 21 per cent of panents wath dusloca-
twon of the hip suffer pam We have often seen patients suffer for
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months at 2 ime The cause of such pain may be atembuted on
one hand to traumatic traction on the joint capsule and liga
mental apparatus, and on the other hand to the inflammatory
unitation of the periosteum about the insertion of the capsule
At any rate patients with dislocation who do not suffer inter
muttent attachs of pain are the exceptions. Most of them are
subject to constantly recurring pain For this reason the cure of
dsslocation of the hip 1s not merely a cosmetc problem, but 2
problem of emunent humanitanan significance.

No special predisposition to speaific diseases can be sud 10
have been observed in the dislocated hip As a matter of fact, one
may frequently be impressed by the infrequency of tuberculous
coxits 1n dislocation children as compared wath those not so
affected In a sertes of 1373 cases of dislocated lup Lorenz found
not a single case of coxitis Jouon explains this by the fact that
m dislocation of the hip there 15 no such mntimate contace of the
jomnt surfaces, and that n general, bones with growth disturb-
ances are rarely affected with tuberculosnis. Posnibly also the defi
cient blood supply to the femoral head and neck would interfere
with the development of a tuberculous focus.

Nerertheless, no real immuntty of the dislocated hip to tuber
culosis can be claimed A whole series of cases have been described
with complicating tuberculous coxitis (Rouvier Guerlain Bou
det, Delanglade, Gangolphe Redard and others)

Acthnitic processes are by no means rare in the sccondary
jount and frequently develop also sn the hip that 1s not dislocat
ed as a result of congemital dysplasia or due to continuous
overburdening of the normal side (Gaugele) Hart has drawn
attention to the interesting fact that many postchmacteric
changes 1n the hips in women producing the picture of regen
erative ostesarthritis, may frequently be atrnbuted to an undiag
nosed asymptomatic congemtal dysplasia

D COURSE OF TERATOLOGIC DISLOCATIONS
The course of the ferafologic cases differs from that of the
typical cases insofar as the latter always appear fully developed
at birth, and for this reason are hardly subject to further changes.
The femoral head in such cases 1s already at birth i 2 supr2






Chapter VIII
PROGNOSIS

WITHOUT TPROPER TREATMENT, THE PROGNOSIS OF CD H Is
nearly always unfavorable A favorable prognoss may
be possible in those rare and exceptional cases 1n which spon-
taneous healing occurs in the first 1mitial stages of the discase,
but such a result cannot be relied upon and 15 usually not fast-
ing  Asde from this shm possibility of transitory spontancous
recovery 1n early infancy one may expect a progressive exacer-
bation beginming with the peniod of functional strain  The dis
location will make headway in direct proportion to the duration
and degree of pressure, or functional strain the progressive
dilatation and loosening of the capsule and Iigaments and flac-
adity of the muscles. According to Hilgenremner, prognoss 1s
adversely affected by the early or later deformation of the fe-
moral head and neck, which usually depends upon the degree
of the pnimary disturbance. Other unfavorable prognostic fac
tors include the marked retardation in appearance of the osscous
nucler of the epiphysis of the femoral head and the onset of the
first signs of osteochondntis before operation,

Even the neoarthroses which occasionally form in complete
lateral or posterior dislocations, offer only a poor substitute for
the normal joint, and are hardly capable of counteracting the
muluple difficoltes presented i more advanced cases. For this
reason ¢ D H, although 1mtially apparently innocuous, must be
regarded as a serious and treacherous disease

The prospects as far as treacmenc 1s concerned will depend
primarly upon the age of the patent since the degree of dis
location and of secondary changes increase with age while the
reactivity of the basic substance and therefore also the capacity
for functional adjustment, diminish with age  This pertaing, 1n
particular to the fifth and sixth year of hfe after which perrod
the therapeutic prospects dwindle In general the fifth year s
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fact could also be anatomically demonstrated n a specimen from
a bilateral duslocation obtaned two years after reduction, 1n an
interesung case reported by Mueller In spite of severe antever
sion the femoral head mn this case was quite firmly retaned
1ts socket, and could not be moved upward or downward. Dreh

man and others have assumed that anteversion improves follow

ng reduction This question has not yet been fully clanfied,
but we agree with Putti that the sigmficance of anteversion
prognosis and treatment has betn greatly exaggerated. How
ever true it may be that anteversion does not have the determ
ining influence ascribed to it, marked anteversion in combina
tion with other unfavorable conditions (excepting shallow soch

et, deformed femoral head) must be regarded as prognostically
unfavorable.

In general 1t has been our experience that a well formed
femoral head and neck are assoctated with a well formed socket
However, this experience 1s not unconditional At certain stages
of development, there may exst 2 marked disproportion between
the femoral head and the socket. Thus, frequently toward the
fifth or sixth year of life we may find a wide, roomy disloca
tion socket with a relauvely uny femoral head wheress to-
wards puberty, the femoral head occasionally develops rapudly
and the socket shows a retarded development It 1s evident that
such disproportions berween the head and socket must have an
unfavorable prognostic uigmificance Nevertheless, all the above
mentioned factors do not permut any unequivocal reluable prog
nosts 1n all cases. Thus we are frequently confronted with cases
in which, mn spite of exceptionally faverable conditions, trear
ment fails completely whereas other cases with an apparently
hopeless prognosis may yield ideal resules.

Whereas the prognosis of typical duslocation under certain
conditions 15 generally favorable the prognosis of terstologic
duislocations 1s poor from the beginning Thus the apparently
paradoxical statement of Springer that the results of reduc-
tion are less favorable in infancy than later i Iife can be ex
pluned. Unul a few years ago only severe teratologic duloca
tions were dignosed and treated at such an carly age The
treatment of teratologie dislocations 1s not so hopeless, however
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rotation and an abnormal mobility of the femoral head duning
passive raoverent. Of like importance, 1 the limitation of abduc-
fron of the thigh with flexed hup and knee jomts. According to
Hilgenreiner, the latter 1 the most frequently encountered chmeal
symptom, even though not quite unequivocal, since 1t occurs al-
0 1 coxa vara and 1n Little’s disease Ay a matter of fact, thus
whibiton of abduction may be observed very early mn the first
months of life. Less reliable, in our experience, 1s the  Repontons-
gerdusch, ’ ve. 2 snapping sound on abduction or adduction move-
ments of the flexed thigh follewing reduction, since 1t 35 demon-
serable only 10 the presence of subluxatron.

Other symptoms of ard n early diagnoss wclude the diding
("“glissément’ ) of the femoral head as descnibed by Dupuytren.
The child Les on his back wath ourstrerched limbs. The exam-
g hand on pushung upward, feels the lack of any rypd re-
ustance which occasonally amounts to an actual ghding Thus
lack of resistance indicares at once a deficient bony support of
the femoral head, and reveals the tendency to dulocaton Un-
der certain arcumstances, 1n restless children, 1t may be pre-
ferable to make the test for ghding with the thugh flexed at
nght angles. For this purpose, the examuner stands on the ade
oppoute to the hmb to be exammed, and grasps with the fin-
gers of one hand the region of the crest of the thum, while the
other hand pushes the thigh upward paraltel with ats longi-
tudinal axis with graded force Here too the sensmation 15 less
that of any actual upward movement of the head than the ab-
sence of bony support

Savanaud has drawn attention to the leg shorteurng which
1s mamfest quite early if the cluld 15 placed in a siting position
with extended lfegs. Thus shortening can be demonstraced by a
comparson of the fevel of the two patellae and can be ex-
planed as due to the action of the muscles running from the
peluis to the thigh In the sitting posion they exert traction,
which in the absence of any bony reustance to the femoral head
n the acetabulum, causes shorteming  Simular exarmnavons die
rected toward demonstration of an eventual shortering have
been recommended by Baron Demant and others.
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Ettore has descnibed 2 very stmple method of examination.
{;hcon_mu m crossing the dilocated imb over the other leg

ereas in the presence of a normal hip joint, the leg can be
brought only barely beyond the knee joint of the opposite side
1 dulocation st can be brought over the muddle of the thigh
and frequently even beyond the upper third of the thigh

It must be emphasized that all the above mentioned symp
toms are no absolute diagnostic indication and that a negative
result does not necessanily imply the absence of a beginming dis
location

When clinical exammation involves difficulties, and n all
suspect cases, roentgenography should be employed Roentgen
examination 1s of such importance in early diagnoms that s
omission must be regarded practically as malpractice ™ w hether
due to gross ignorance or neglect on the part of the physican
By such negligence the opportunity for early treatment may
be mussed We will return to a discussion of roentgen diagnoss
later on

B DIAGNOSIS IN OLDER CHILDREN

Whereas 1n young children duagnosis may be very difficult
1n older children 1t 15, as a rule, quite stimple. In cases of marked
dislocatton, the condition may be recognized by observation of
the local changes in the region of the buttocks. The flatten
ing and broadening of the checks of the buttocks, the outward
dicection of the lateral margins of the gluteal folds, the usually
exaggerated prominence of the trochanter present as 2 whole 2
picture which by stself suggests the presence of dislocacion Diag
nosis may be supported by the demonstration of an mcreased
frontal snclination of the pelvis and in unilateral dislocation
also by a lateral wlt of the pehvus. The charactersuce curious gt
of these patrents will frequently suffice for dugnoss, and 2
positive Trendelenburg sign affords further confirmation (p
112)
Duagnosis 1s only definitely confirmed however by the dem
onstration of the absence of the femoral bead in its normal site
and its presence af an abnormal site

A number of maneusers for examunatton have been sug
gested to render the femoral head in 1ts new position accessible
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to palpation (Roser Malgaigne, Bouvier Deprez) All of these
are based on the assumption that in flexion position, or 1n flexion
adduction position, the dislocated head wall appear on the dum
This assumption will not apply 1n all cases, as explained in the
preceding chapter In cases of subluxation in the presence of
only shight shorterung, the head 1s barely palpable on the lum.

Lange s 1dea of using the well known topographic relations
between the femoral head and femoral artery for onentation as
to the position of the head (Fig 45) 1s most helpful Normally,
the femoral artery passes midway between the anterior superior
thac spine and the pubic tubercle, directly over the top of the
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Fig 45 Topographic relations between the femoral head and femoral artery
for oncntation of the ponition of the head. Right normal bip  Lefr: luxano
supracotylosdes. On the normul nde the femoral head lwes under the femocal
artery midway between the ant. sup ilac and the pubic tubercle. On the
dislocated nde the head has moved out of posiwon (from Lange)
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femoral head, and by pressure 1n this region, one can feel the
hard resistance of the head beneath the artery  Absence of this
resistance indicates that the femoral head has actually moved
out of the sochet or has at least, lost 1ts concentnc posttion 1n
the socket.

If the absence of the femoral head m 1ts normal position has
been demonstrated, 1t remamns to ascertain the present pontion
of the femoral head If rotary movements are performed with
the leg m shight extension, with the fingers of the free hand
sinultancously grasping the upper end of the femur so that
the thumb 15 on the anterior and the other fingers on the pos
terior portion, immedately inward from the great trochanter
the head can be felt definstely above the normal site 1n supra
cotyloid dislocation In luxatio supracotylmdea and iliaca the
femoral head can be palpated in extension above and outward
from the anterior superior ihac spine but in flexion position
posterior to 1t. In thac dislocation the bulge of the head can be
felt protruding directly beneath the soft parts in back of the
thac spine. As a rule, palpation of the head 1s more successful
when the rotary movements are executed with the hip joint n
right angled flexion Except 1n the most difficult cases, the ro-
tatton maneuver will always yield information as to the post
tion of the femoral head

With careful attennon and a panstaking performance of
the movements, especially in thin subjects, many anatomuc de
tals such as the nze of the femoral head and the length of the
femoral neck can be ascertained Thus 15 true especially 1n cases
of anteversion of the femoral neck 1In cases with no marked
anteversion, by grasping the upper end of the femur with the
fingers of one hand, as described above and the condjles of
the knee joint with the index finger and thumb of the other
hand 1t may be demonstrated that the frontal transverse axis
of the knee and the trochanter head axis are both directed
frontal If on the other hand anteversion ss pathologically
exaggerated the trochanter head axis wall be felt in a sagieal
direction  With a certain amount of practice onc may even
obtam some information as to the degree of the angle of ante
version Galeazzy constructed a forsion gomomeler for deter
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mining the angle of anteversion, with the aid of which the re-
lation between the cervical axis and the transcondylar axis was
clamed to be demonstrable. But owing to the fact that the
measurements were taken only from the soft parts the resules
could be only approximately correct.

Unfortunately, clinical exammnation will yield no informa-
tion 23 to the condition of the socket, because the heavy cover-
ing layer of soft tussues renders any direct exarmnatson 1mpossi-

As regards the proper demonstration of differences 1n length,
1t suffices to place the patient supine on the examming table
The first onentation connsts in demonstrating the equal level
of the two spines. After rendenng the two internal malleol
visible by slight pronation, even slight shortening 1s unlikely to
escape the naked eye. Lorenz recommends placing both legs in
sagittal flexion and thus demonstrating the shortening of the
thigh even more clearly (Fig 46) More marked shortenings

Fig 46 Congenital dnlocation of
the nght hup  Shorteung of the
{dulg?uﬂ bmb 1s best demonstrat
plaang both legs 1n sagireal

£ 1

can be measured with a tape measure, unlizing the dustance from
the ant sup 1lac spine to the internal malleolus. The Roser-
Nelaton line 1 not rehable, because owing to the frequent short-

ness of the femoral neck, the shorrening may appear greater than
1t really 15
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C. ROENTGENOGRAPHIC DIAGNOSIS

Roentgenographic examunation 1s necessary to complete the
diagnosis  Today advanced roentgenographic technic permus
the demonstration of delicate details of osseous changes which
may serve to clinch a diagnosis, when chimical signs and symp
toms are indefinite

As lumnating as the roentgenogram may be, and especually
m the diagnons of dislocation of the hp, 1t fails to answer one
question which 15 of great importance in these cases, namely that
of the condition of the dislocation socket It must not be for
gotten that in the early stages, the skeletal parts involved in the
structure of the hip are as yet carulaginous, and will not, there
fore, be visble in the roentgenogram In our opinion this 1n
visibility of the eartilaginous structures has often led to erron-
eous conclusions. Again and again, the operatne findings have
differed from those indicated 1n the roentgenogram. Neverthe
less, certain conclusions as to the cartilaginous conditions may
be derived from the shape of the bony constituents of the joint

Before entering on a discussion of the roentgenology of dis
location of the hip, we believe 1t necessary to interpolate some
remarks on the fechmic of exposure The difficulties of inter-
pretation of roentgenograms of the hip in infants render impera
tive the adoption of certain sfandards for roentgenographic ex
posure To begin with roentgenograms must be taken of both
sides for purposss of comparison even though climeally, the
affection 1s mamifestly umlateral By this procedure the slight
est and earhiest evidences of abnormalicy mas be detected It
18 important, however, that both sides should be in exactly the
same posiuon at the ume of exposure. It 1s wise to make gen
ecal exposures as symmetrical as possible to obtan a picture
of the entire pelsis and entire femurs including the knee joints,
under nearly identical conditions of exposure  Only in this
manner 1s an exact companson of one with the other and with
the condition following treatment to be obtained

To avoid errors, the relatne postions of tubes, film and ob
Ject should be recorded and should be as umform as posuble
In general the following rules are in order the patrent should
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be in supine position, and a perfectly symmetncal general ex-
posute taken of the pelvis with slight frward rofation of the
kiuees of about 10° The tube focus should be directed to the
center of the symphyss or more accurately a little above the
center of the symphysis.

However, a sumple antero~posterior roentgenogram wiil yield
no information as to the depth relations of the hip jomnt In
young children lateral exposures are difficult to interpret, ow-
ing to the small nize of the nucleus of the femoral head

Woblauer, Loeffler, and others have stressed the importance
of stereoscopic roentgenograms for demonstranng the deeper
topographic relations. The great advantage of stereoscopic ro-
engenograms 1n estimating the topographic relation of the fe-
moral head to the socket, especially for the precise diagnons of
subluxation and lateral luxation, 1s self evident. Not infre-
quently, the roentgenogram will yield at first an apparently neg-
ative finding, because the femoral head hes close to the Y-line

%M “’

Fig 47 Hilg s ney, G 1 dysplana of the lef
five month (tracing of romtgcnop;m) yipians of he left bp o 2 e of
Rught (nocmal) Lefr (dysplasuc)
h - .- lem hy -~ . __03cm
d — 12cm d 2em
a — .20° E T QN 46*
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Only the stereoscopic roentgencogram will show chat the fe
moral head lies farther posterior In general however, the sim
ple roentgenogram will yield sufficient information 1o render
stereoscopic examination superfluous in the majority of cases.
In spite of the fact that roentgenography fals n many re
spects, 1t 18 nevertheless by 1ts aid that the peculanties 1n in
fancy which are of the greatest importance for early diagnosss
may be detected  Hulgenremner (1925) has contnbuted very valu
able matensal dllustrating this fact and such findings may permut 2
decision in the majonty of cases (Fiy, 47) If 2 connecting line s
drawn between the two Y-lines then according to Hilgenreiner s
calculations, the distance of the diaphyseal tp from the connect
ing lne 15 normally 1 cm, and the distance from the diaphyseal
tip to the acetabular floor 12 cm, the angle of direction of the
acetabular roof to the honzontal plane 18 20° Any deviation
from these measurements from the normal figure even as hittle
as a few mm indicates the presence of dysplasa. With the
distance h d and a the roentgenogram can be unequivocally dis-
ungushed. With increasing tendency to duslocation d becomes
progressively greater and h progresively less until at sublux
ation the latter reaches zero (Figs. 48 and 49) The acetabular
angle formed between the roof of the thac portion of the acetabu
lum and a honzontal line passing the triraduate cartilage was also
recommended by Rleinberg and Lieberman as a helpful index for
detecting hy poplasia 1n infants. According to these authors, the
acetabular index 1n newborn normal infanes was found regu
larly to average 27 § degrees. In normal children about two
years of age the index 15 lower than at birth with an average
of 20 degrees. In an infant with a high acetabular index that
1s above 30 degrees, a dislocation of the affected hup will probably
develop
In addition to the mentioned sign the epiphyseal nucleus
(ossification center) of the femoral head which normally ap
pears in the fifth or sixth month of hfe in girls, and in boys a
htele later (s1x to seven months) shows marked recardation of
development  In congemtal dysplasia 1t 15 not untl the seventh
or eighth month of hfe that the osscous nucleus can be scen roent
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Fig 4% Roentgenogram of & congemtal dysplaua of both hups 1n a grl three
months old The femoral head tn normal pastion on both udes

Fig 49 The same case a3 in Figure 48 three months later showing 3 definite
tendency to luxavon on the nght nde.

genographically  Also thereafter st remains arrested 1n growth
The nze of the nucleus, which usually develops excentric 1n the
lateral portion of the epiphysis, will of course give no information
as to the actual size of the femoral head which will be needed,
but only some 1dea as to the degree of ossification

Another sign which aids 1 evaluating ossification processes
i congemtal dysplasia 1s the retardation of ossfication of the
synchondrosis ischio-pubica Normally at the tume of birth,
the two infenor ramu of the 1schium and pubis are separated by
a cartilaginous zone of about 10 mm. 1n width, which diminishes
with the growth of the osscous nucleus until toward the fourth
or fifth year 1t 1s completely obliterated (Pratjes) In congen:-
tal dysplasta this zone often artains a width of 20 mm and
persusts to the eighth year or frequently even longer
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Another early sign which may aid n onentanion s t
described by Hoffa as “Schenkelbalssprtze, the medial protruh;t
ng margin of the femoral neck, which normally lies at the m
ferior margin of the acetabulum but 15 dislocated upnard in
case of subluxation

Other guides include Ombredanne s terfical hine drawn per
pendicularly downward from the external margin of the ace-
tabulum, and which normally lies outside of the nucleus of the
epiphysis of the femoral head but n the presence of a tendency
to dislocation passes through the epiphyseal nucleus 1self Ths
presupposes, of course, that the epiphyseal nucleus 1s already
present 1n the femoral head

In the fist few months of life, .e  before appearance of the
epiphyseal nucleus which, as we have stated may be con
nderably delayed 1n dslocation cases, Menard’s or Shenton's sign
may be observed, a curved line along the internal contour of the
pubic bone, hmiting the obturator foramen In cases of upward
displacement, this curve is interrupted the lateral part of the
arc being elevated

Of great importance in deterrmming shght degrees of change
mn position of the femoral head 1s hochler s “Trancnfignr  (Tear
Image) This becomes visible, however only when the infant
13 a few months older When a comparative film 1s taken of both
hips, and the tube focus s directed over the muddle and a litdle
above the symphyss, there will appear 1n the roentgenogram n
the depths of the socket a figure that suggests the internal can
thus, or a tear (Fig 50) It consists of three lines, an external
seaue circular hine (a), 2 long almost straight mnternal hne (b},
and 2 short connecung curved hne (c) These three lines do
not outhne the pelvic contours but the walls the external Iine
(a) corresponding to the wall of the acctabulum the internal
line (b) to the wall of the lesser pelvis, and the short serm
culcular connecting hine (¢) to the semi-c3lindrical corticalis
of the acetabular notch (incisura acetabul) The tear figure
1 nterrupted about 1n the muddle by the Y linc (acetabular
synchondrosis) of which only tno of the three hmbs scen in
the usual antenior posterior exposure namely those between the
um aschium and pubis are vmble w hereas the chird limb be
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the inferior thinner one represenung the postertor rim of the
sochet

Wiberg recommended for measurement an angle, which he
designated as the CE angle. If a line 1s drawn from the center
of the head to the outside edge of the acetabulum and another
line from the center of the head 15 brought longitudinally upward,
these two Ines will form an angle which normally measures
26 In the presence of maldevelopment of the acetabular roof
and upward displacement of the head, the angle 1s diminsshed or
negative  This method of measurement 1s only useful however
for older cases with 2 fully developed femoral head.

At all events a careful study of both sides is necessary since
changes are often discovered on the clinically apparently nor
mal” side which may be of significanice in management of the case.
Indeed the roof of the acetabulum on the non dislocated side
often shows a less perfect development than on the side of the
dislocation.

The diagnosis of subluvation 18 confirmed when the head
lies higher up than the socket and farther removed from the
latter The acetabulum 1s enlarged and flattened  The head op
posite the upper rim of the acetabulum, articulates only in the
upper part of the acetabulum with 1ts medial pole (Fig 51)

Only when the femoral head has defimitely left the boun
dares of the socket may we speak of complele dislocatron The
type of duslocation s sull to be determined (p $3) In supra
cotylord dislocation the femoral head 1s projected external and
superior to the acetabulum and s located at about the level of
the spina 1haca ant inf In luxatio supracotylordea et thaca the
head extends quite freely higher up and at the same time some
what posterior  In luxatio thaca the head hes defintely in back
of the ilwm and appears more or less covered by the latter (sce
Fig 20)

As regards the upper end of the femur the roentgenogram
yields much more information than 1t docs concerming the soch
et but only however, when certam conditions of exposure are
met Ths 15 especually true in the roentgen diagnous of the pres
ence of a pathological anteserson  The greater the antever
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Gaugele has drawn attention to a frequently remarkably 1l
luminaning picture appearing 1n cases of anteversion owing o
the sagittal position of the femoral neck  The most significant
feature of this wmage 15 the Schenkelbalsring, 1o the projec
tion of the proximal portion of the femoral neck which 1 the
sagittal posiion forms 2 crcular closed ring  However this
femoral neck ning can be used as a gauge of the degre of tor
sion only 1n advanced cases.,

D ARTHROGRAPHY

Filling of the hip joint with a contrast medium for demon
stracion of articular and capsular relations has been described
by several authors (Gocht, Borak and Goldhamer) Bur it was
Sievers who first developed a2 method for the study of co i by
means of arthrography The decals and interpretation of the
arthrograms have been discussed by Faber Leveuf and Bertrand
Severin and others. Sievers used sodopin and performed the fill
ing from a lateral approach in the region of the trochanter major

Faber used wuroselectan B for arthrography which presented
the advantage over other contrast media of being relatnely
quickly absorbed (after 20 to 30 munutes) Faber gives the
following rules for injection  The 1njection needle 15 nserted
laterally above the tip of the greater trochanter and 1s advanced
honizoneally over the trochanter to the femoral neck The pon
tion of the needle 1 roentgenographically controlled If the ro-
entgenogram indicates a correct position of the needle within
the joint the contrast medwm 15 myected  The amount to be
injected depends upon the age of the child In nfants and
young children, 0 5 cc. of uroselectan will suffice 1n older chil
dren 1 to 2 cc. and in adults 3 to 4 ce. Following the ingec
tion the joint 15 moved about n order to achieve a umform
distnbution of the contrast medium 1 the joint. Should some
of the contrast medium escape into the surrounding soft parts,
this 1s of no sigmificance  Owing to the rapid absorption of the
contrast medium, the roentgen exposure must be made as quick
Iy as possible after filling of the joint. After 20 to 30 munutes,
the uroselectan will no longer be roentgenographically demon
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about two inches to enter the socker from which synosaal flud w4
then escape. After the position of the needle has been confirmed
by a roentgenogram, 17, cc. of diodrast 15 injected 1 young chil
dren or 1 to 2 cc in older children (Figs. 33 54 and 55) Thes

Fig 13 Acthrogram of 3 luistss
supracotylotdez on the nght wde 3n a
two year ofd girl. Needle 1n place.

approach 1s much easier and more reliable than the antenor or
fateral approach. Occasionally we have noted that reduction »
particularly easy folloning filling of the joint.

The contrast filling gnes informatron not only a3 to the
position and extent of the capsular hood a5 well 3s of eventual
adhesions the width and permesbiliry of the isthmus and the
form of the capsular pochet but under favorable circumitances
will also yseld informaton as to the condition and position of the
imbus The scienufic significance of arthrography for our know!
edge of the features of ¢ b #1 15 unquestionable It affords also great
possibilities for pracucal utthzation for differentral dugnous
and prognostically important evaluation of obstacles o re
duction (ligs. 16 and $7)



L
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about tv 0 inches to enter the socket from which synovaal flud wall
then escape. After the position of the needle has been confirmed
by & roentgenogram 34 cc. of diodrast 1 mnjected n young chil
dren, or 1 to 2 cc. i older children (Figs. 53, S4 and 55) Ths

A

Fig 53 Acthrogram of s Juxaue
supracotylodea on the nght nide n a
two year old girl. Needle tn place.

approach 1s much easier and more reliable than the anwenor or
lateral approach. Occasronally we have noted thar reduction 1
particularly easy following filhng of the jomnt.

The contrast filling gives mformanon not only as to the
posstson and extent of the capsular hood as well as of eventual
adhesons, the width and permeabihity of the wthmus and che
form of the capsular pocket, but under favorable circumstances
will also yield nformation as to the condition and position of the
hmbus The scienufic ngmficance of arthrography for aur know!
edge of the features of ¢ D M 1s unquestionable 1t affords also great
posabiliies for practical walzavon for differential duagnosis
and prognostically mmportant evaluation of ebstacles to re~
duction (Figs. 56 and 57)
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O LNITAL DISLOCATION OF 1

Fig $6 Arthrogrsm of a luxatio supracotylodes et fhacs on the keft side re-
veals hour glas constncoon of the thmus,” Litele dindrast 1n the acetabulum,
which 13 flled wich fibrocaculaginous tisrue

Fig. 57 Explanauon of Fig §6 A Contrast mediom 1n the acetabular fora.
B. Caprular uthmus C. Coatrast medinm around femoral neck and hesd. D Lig
teres. E. Well defined edge of himbus turned down.

Ruschenburg descabes three cases of traumatic epipbyicoly-
s15 of the upper end of the femur and the differentiation of this
condition from cpH Birth trauma in these cases need not be
severe. Clinically there 15 sensibility to pressure and swelling of
the thigh Roentgenologically the normal conformation of the
acetabular roof excludes dislocation

There 15 greater danger of confusion berween cpy and
congemtal coxa tara  Also children with congemtal coxa vara
show an elevation of the trochanter, inhibition of abducuon,
exaggerated lumbar lordosis and a waddling gait. Examination
will however permut palpation of the femoral head in the flexure
of the thigh and no glding can be demonstrated. The differen-
tration from cpH 1n young children may prove most diffi
cult or impossible even for the most experienced A sure dug
nosis can be made only on the basis of the roentgen findings.
In the roentgenogram the femoral head appears at sts noemal
site and lateral from it ss the broad zonme of rarefraction pass
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Fig 39 Congenital defect of the left femur of a boy seven and one-half
months old with congemtal coxa vara on the nght side.
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complete destruction of the epiphys o
a very marked distension dulo:tl?on of Lfl:ttpf%;“;o};ai and

Paralytic dulocation m flaced paralyss need scarcely to be
conndered 1n differentual dagnosis  The paralytc jont ,, I
a loose joint and 15 always assocrated with a definte u;la “’;
the entire lower extremuty which can hardly mpepdet:;‘ ;
On the other hand 2 spastic duslocation suck as occasionall :[;L.
served in Lictle s dusease, and which 15 due to traction cxcrtz-d b
the spastic adductors may be confused with cpon ﬁpecuﬂ;'
i chidren who have not yet begun to walk. A ;lerut:kmg
examunaton for symptoms of Littles dusease and cerebeal palyy
will facihtate differential diagnoss, the legs are usually crossed
and the feet 1n equinus posiion  The roentgenogram 1 paralyte
dulocations will show the femoral head ar a great dustance from
the acetabulum 2 perpendicular femoral neck, coxa valga and
the femurs markedly atrophic 1n the region of the trochanters
(Fig 61)

Paroxysmal pains during the course of ¢b H may occanon
ally in older chidren suggest a tnberculous coxitls  Absence of
fixation of the hip jont excludes coutis. Here, too, the differ
entiation can be found in the roentgenogram.

Under certain conditrons, the differentiation between an old
cow and an old franmatic dislocetion may be required The
secondary changes in the two conditions are very mmiar I had
personally, on one occasion to make such a differentiation for
medicolegal purposes, when a woman clumed compensation for
a duslocation of the hup which she attnibuted to an acadent ex
penenced many years earhier Jt was easy to demonstrate a con
genutal ongin of the dislocation of the hip 1n ths case by the
deficent development of the socket mandest i the roentgenc-
gram, and the deformsty of che femoral head as well as by the
presence of a shallow socker on the side opposite to the dnloca
Ton
Having distussed the problem of demonstranon of the pres
ence of a dulocation and sts distinction from other types of dis
location we must now consider the problem as to w hether 1n
the demonstrated presence of dulocation 2 differentiation In]r
fuweers typrcal and atypical €1 13 possidle. Thus 15 extremely
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The third, and most important factor, 15 the demonstration
of a combination of the dislocation of the hup with ather severe
anomalies of prenatal onigin such as club feet, congenital de
fects, ssmultaneous dislocations of other joints, which would
characterize these cases as belonging to the teratologic group
whereas munor anomalies such as torticollis and calcaneus may
also be found 1n association with cases of typical dislocation.

Nevertheless, the differentiation between typical and atyp-
ical dislocation may sometimes present certain difficulties, and
we have to keep in mund that 1n many cases one or the other
anomaly may be musing and that there are cases of the teratologic
group which can be recogmized only by the difficulties encoun
tered upon attempted reduction.
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widely prevalent in form

fint months of life nghdc;' l?:nyc!hgidkf?;ngu:;im“ dl.}rlnng the
between the chighs. Gaugele was able to d:mol:sr;:n hq‘,jllp&:
dustance between the femoral heads could be Comu;c b!w
creased by this method In this connection, it 13 of mtccr:u-t} ;1:
Nagura has actmbuted the relanvely }ug); ncidence of -
taneous restitution of Cb H in Japan to the popular h b’lzonf
Japanese women of cacrying chetr infants astride }:m dm:b‘ Ex
during the greater part of the day In this way the hu o
of these chidren were forced into marked :bdzctwn :triomﬁ
development of distocation was thus prevented Froehln:h v!m
content to spread the thighs of the infant as frequently as

ble by intreducing a small cushion berween the thighs whm
bed For many years, Lance proceeded by preparing a bival
vular cast in 70° abduction and 20° outward rotation, utihzing
only the anterior shell F Bauer deseribed a Spmdcl" fastened
around the thighs and attached to the shoulders by suspenders.
Spitzy was able to prevent the development of dislocation by
means of contmuous extension 1n abduction posinon and the
use of weights up to two pounds, svoiding the stram of walk-
ing or standing untl after the child was two years of age. Sax]
recommends the use of the posterior plaster shell as devised by
Lorenz. Puttr reported excellent results from his chme n Bo-
logna by merely mantaming the hp n abducoon of 45 by
means of a triangular mattress, Jater replaced by a meta} frame
with gradually mcreasng abduction  Simular apparacus have
been unlized by Forrester Brown, Lent Poglany, Cattaneo and
others However these are all clumster and more or less comph
cated apparatus, even the high cost of which would exclude them
from general use Hilgenceiner has described a practcal sphnt.
It consssts of a pelvic gudle with two Jateral wings of duratum
aum avadable m four nzes, one for each of the first four uix
month periods of hfe The thighs of the nfant which are
placed beneath the o lateral wing portions are fixed to these
with bands, 1n a somewhat dimunshed Lorenz primany pow
tion A similar piflow splint has been demonstrated by Frejka
Quite recentl; Porsett who made such good wse of the Denus
Brow ne sphnt 1n the treatment of congenital club foor has now
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Fig 64 Roentgenogram of a congerutal dysplasua sn a parl five weeks old

Since there 1s alw ays the possibility that the anlage s present on
both sides, and that the dislocation may subscquently develop on
the other hitherto clinically normal stde these cases must of course
be treated as bilateral

The described method constitutes the 1deal treatment of con
gemtal dysplasna  However, 1t 1s not our intention to mply
that the bar should be used 1n erery case immeduately after birth.
Since the diagnosms cannot always be definitely established dur
ing the first months and many cases of shight dysplasia may de
velop normally without treatment 1t 15 wise to adopt an expect
ant attitude for the first three months. Should the findings per
sist, or show a tendency to progress, the bar should be applied
Needless to say a treatment that dispenses with forceful manip
ulation anesthesia and the plaster cast means a great blessing
to the httle patients Another attractne feature of the method
1 ats stmplicity It must be emphasized however that this ereat
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Fig 67 Roentgenogram of the rame case as in Figures 64 65 and €€ at the
age of 21 months. Excellent raule.

ess has reached the stage of subluxanon reduction and immo-
bilization 1n 2 plaster cast are indicated even under the ape of
one year, because mn these cases the effect of the bar 1s 100 un

certam to sccure a normal joint

As regards results of prophylactic treatment there are a

ready several reports available. Of special interest 15 the report
published by Puttt (1933) of a sertes of 119 cases of dysplana
duscovered during the first year of fife, in which 3 complete cure
was obtaned 1n 113 cases ne n 949 per cent In a senes of
cases 1n the predislocation stage, followed up for a certain num

ber of years, some for five years, some for ten years, Poli reported
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excellent anatomucal and functional results 1n 92 per cent, thus
1n almost as many cases as Puttr. Narurally these figures must
be accepted with some reserve, mnce they mclude many
dysplasias which mught possibly have gone on to spontaneous
cure Hilgenremner reports that of his 157 cases treated during
the first year of life, only four, or 2 § per cent, suffered redulo-
cation, whereas 153 cases, or 97 5 per cent remamed reduced
On the other hand, results with regard to subsequent appearance
of deformities of the femoral head are dusilusioning In this
series of 157 cases, 28, or 17 8 per cent showed osteochondntic
changes These figures indicate that even the earhiest treatment
1 incapable of preventng deformities of the femoral head.

Personal expenience with our abduction bar includes 18 cases
with a follow-up period of three years This 1s a relatively small
number of cases and a rather short period of observation, but
it may be stated that our results to date have fully justified our
expectations, All cases show a normal conformation of the hip
jomnt, and mild osteochondritic change was observed only 1n one
single case We were particularly impressed with the rapid devel-
opment of the jont in the early months of treatment (Figs 64
65, 66 and 67) Ths clearly demonstrates the extensive capacity
for regeneration during the first year of life, whereas thereafter,
this capacity dimunishes progressively with age and 1s also subject

to numerous individual variations.

B PROPHYLAXIS OF TERATOLOGIC CASES
Since many teratologic cases, especially those of the arthro-
grypotic group have been attributed to intrauterine compression
owmg to some abnormal condition of the uterus (deficiency of
amniotic flud retroversion, tumors), it would be the duty of
the Matermity Service to draw the paments attention to the
possible sequelae and to advise her to report for suitable gyneco-
logic treatment  Space-constricting tumors of the uterus, even
though causing but slight symptoms n the carly stages, should b=
removed when possible and 1n cases of extra-uterine pregnancy,
the pregnancy should be interrupted On the other hand, surgscal

fixation of a uterus capable of conception should be avoided



Chapter I
CLOSED REDUCTION

A LORENZ METHOD

T}m OBJECT OF THIS METHOD 1S TO BRING THE TFEMORAL
head into contact with the acetabulum and to mantam
thus contact permanently The two equally important steps 1n
this treatment inelude therefore (1) reduction, and (2) retention

1 REDUCTION

a) Techmic Reduction according to the technic of Lorenz
1s accomplished over the posterior rim of the socket and com
prises three stages

Stage 1 The anesthetized infant 15 placed on fus back with a
folded Inen towel beneach hus pelvis While an asustanc fixes the
pelvis by exerung downward pressure upon 1t with both super
imposed hands, the operator seizes the distal end of the slightly
inward rotated thigh with one hand while the fingers of hn
other hand are placed over the trochanter The thigh s then
flexed to the maximal lumit, when 1ts anterior aspect conuacts
the abdomen In thus way the long abdominal muscles are relaxed
and the femoral head moves from its supenior position in bach of
the posterior rim of the sochet, with the trochanter serving as
apnot (Fig 68)

Stege 2 The thugh ts then brought mto moderate abduction
by slight teaction and with simultaneous outward rotation of 1ts
shaft s swung 1n an arch from sagiteal flexion into rectangular
frontal abductwon In chis manner the femoral head s approu
mated and brought to the level of the postersor rim of the socket
(Fig 69)

Stage 3 Whereas the frontal abduction 1s cautiously increased
by a slow but powerful traction i the longstudinal direction of
the thigh with dow nw ard pressure to produce hy perextension an
upw ard counterpressure 1s exerted by the hand on the trochanter

V)
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Fig 68 (top left) Closed reduc
uon over the postenior margn of
the acetabulum to Lorenz. Dnlo-
caton of the left tup  Phase 1t the
thigh 8 maximally flexed this
forces the femoral head 1n back of
the postenor margin of the ace
tabulum,

Fig 69 (top nght) Pbae 21 By
mederate abduction of the thigh
the latter 13 changed from sxgpttal
flexion into right-angled frontal ab-
duction, In thi manner the fe
moral head 11 appromimared to the
rostcnoc margin of the acetabu
ur.

Fig 70 Pbase 3 By hyperextension of the thugh

gh and counterpressure upward
T;he trochanter the femaoral head 13 forced to vault over the postenor nim of
the acetabulum, In this way the feroora! head 1 brought to the floor of the ace
tbulum and reduction 1 finuhed.

thus foreing the femoral head to vault over the rim of the socket
This maneuver finuhes the reduction (Fig 70)  This Jast mansp-
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ulation must be performed as gently as possible i order 10 pre
vent traumatic anjury to the epiphysis of the femoral head
Time and patience may be required  Rectangular traction in
the longitudinal direction of the thigh should be exerted for ac
least three to five minutes before proceeding to the final reduc
tion maneuver s¢  hyperextension and counterpressure on the
trochanter  In many cases it may be necessary to render the
femoral head more adaptable by rorary movements, after which
1t may ship more easily through the capsular wsthmus.

b) Critersa of Successfl Reduction

1 Chimcal findings (reduction phenomenon, palpatory find

ings, pnmary stability)

2 Roentgenographic findings following reduction

Regarding the first of these cruteria, reduction usually mam
fests wself by 2 plunly visible and audible reductlon pbenom
enon, produced by the movement of the femoral head over a
ridge and ts immedaate standstil] 1n the depth of the socker The
occasionally planly audible double smap s produced by the
snapping of the femoral head over the limbus of the sochet and
the immediately following and louder impact of the cartdagin
ons surfaces of the femoral head and acetabulum Frequently
reduction 1s also manifested by a crunching grating sound pro-
duced by rupture of the capsular sthmus. The intennty of
this phenomenon depends upon anatomic conditions. If the nm
of the socket 15 flat and the socket 15 shallon or if the dislocauon
was only mncomplete (subluxation), the phenomenon will be
less marked Turthermore, the reduction phenomenon wll de
pend upon the manner of reduction Naturally the more gently
reduction 15 accomphshed the less audible will be the snap 1{:
children under two years of age 1z 1s barely perceptible Ahhougf
the presence of a reduction phenomenon 15 dewirable as a sign of
accomplished reduction 1ts absence does not jusufy an unf;no,;
able prognoss as frequently suggested In such a case one sh;)uht
however take careful note as to the presence or absence of t
other signs of reduction

Succgcs:ful reduction 15 accompanied by other ch:ractcrmhlc
chmcal symptoms in addition to the reduction snap At the
moment of reduction the decp hollow in the nguinal flexure
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duappears, and the femoral head becomes palpable i 1ts normal
position, as a promunence in the mddle of the grown, beneath the
femoral artery With hus thumb, the examuner can fecl the
femoral head rolling in rotary movements Also 1t 1s noted that
the thigh has become considerably longer, thus producing a ten-
sion of all the muscles of the thigh Also the knee-joint assumes a
contracted flexion position, owing to tension of the hamstrings.

In doubtful cases, successful reduction should not be con-
cluded from a single demonstration. The reduction maneuver
should be repeated until the operator 15 convinced of a success-
ful result. If abduction and flexion are diminished, redislocanion
with audible concusnion will occur, with a consequent disappear-
ance of all reduction symptoms Repeated reduction 1s accom-
plished with little difficulty, and the reduction phenomenon can
be reproduced In this manner it 1s possible to obtan certan
assurance not only of a successful reductron but also information
as to the condition of the acetzbular margins.

The prsmary stabisty of the femoral head, 1.e, 1ts immediate
halt 1n the socket following accomplished reduction, 13 dependent
upon the anatomic conditions of the socket and the tension of
the previously shortened muscles. For this reason the Lig ilio-
femorale 15 likewise of importance, 1ts tension being immediately
restored as soon as reduction 1s accomplished and of aid 1n reten-
tion of the head Primary stability can be demonstrated by a
simple test during the mampulatve procedure. If, namely the
leg 15 released following reduction, 1t will, i the presence of a
good primary stability, remain of itself in the position obtained
by reduction. The degree of primary stability 1s of importance
for the planning of the second stage of treatment, namely reten-
tion Otherwise the weakness of primary stability, per se, 1s not
an unfavorable prognostic sign since complete and lasting cure
1 possible even when primary stabdity 1s very shight or just
barely evident For this reason, the actempt of Ch Lange to
base prognosis immeduately following reduction upon a numer:-
@l index of the tendency to reluxation has only conditional
value, After the reduction and reluxation maneuver, Ch. Lange
fixes the pelvs and swings the rectangularly abducted leg slowly
1nto flexion unt:l the redislocation phenomenon takes place, not-
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Fig 71  Arthrogram of the same case as in Tigs. §3 54 and 35 ckenim
mediately following succensful reduction. The epiphyss of the femoral head
lies concentncally withun the acetabulum. The contrast medium has been
pushed away from the fundus of the acetabulum and has collected 1n 2 nng
about the femoral neck

Fig 72 Explinatwn of Fig 71 A Rendual contrast medium 1n the aertabu
lar fossa  B. Femnoral epiphysn. C. Contrast medium collected round the femoral
neck.

g the angle of flexion at which the femoral head emerges from
the socket He recorded an average of 25 to 30

Regarding the second cnterion for judging a successful re
duction, the precise relations of the head to the acetabulum at
the time of reduction cannot be adequately determined without
roentgenography The latter cannot be applied immediately fol
lowing reducuon, while the patient 1s stull under the anesthetic
unless a portable roentgen apparatus 1s available. For of the
patient has first to be transported to the x ray department dis
placements may readily occur The position of the femoral head
following successful reduction can usually be determined from a
single antero-postertor exposure with the tubal focus directed
a htile above the middle of the symphysis. With swecessfal
reduction the femoral head appears opposite the infundibulum
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Fig 73 Incorrect pomtions following re
ductton A The femoral head lies postenior
to the acetabulum, 1ty contours transecting
the postenor superior margin of the aceta
bulum (1hac posinon) B. The femoral head
appears enlarged and very far removed from
the acetabulum (pubic pontion) C. The
femoral head appears very low 1t contour
transecting  the descending ramus of the
uchium and extending nto the obturator
[ foramen (position 1n the obrurator foramen)
(Tracing from roentgenograms.)

beneath the transverse cleft of the Y-line, ne, a horizontal line
through the cleft of the Y-lines will touch the upper pole of the
femoral head, whereas 1ts inferior pole stll remamns at the level
of the acetabular notch The epiphysis of the femoral head visible
n the roentgenogram 1s separated from the external himb of the
tear figure (Fig 50) by the distance of the cartilaginous surface
of the femoral head from the acetabulum. Thus 1s greater 1n young-
er infants and correspondingly less in somewhat older children
with more advanced osscous development. 1f arthrography has
been performed before reduction, the post-reduction arthrogram
will give an informative prcture of the true relations and one can
see whether or not closed reduction 1s perfect (Figs. 71 and 72)

In unsuccessful reduction the femoral head Les posterior to
the tim of the socket and somewhat higher up appearing in the
roentgenogram sharply defined and approximated to the socket
%0 that 1ts contour crosses the vault of the acetabulum and the
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external hmb of the tear figure (iliac position) (Fig 73A) If
the femoral head has been displaced to the bubic bone ¢ :p)pc:m

very far removed from the socket, the space berween the femoral
head and the external Imb of the tear figure being increased

Fig 74 Technic of avidl exposare
of the hup according to Has, to
deterrmune the poutwn af the head
i the aagiteal direcuion.

(Fig 73B) This increased distance of the femoral head from
the socket 15 also seen in the presence of Jnterpositron of portions
of the capsule Putu atrributes this diastass to pericapital mser
tion of the capsule rather than to interposition of portons of
the capsule. In the relatnely rare reduction to the obtarator
foramen, the femoral head appears very low 1ts contour transect
ing the descendant ramus of the schium and projecting shghtly
into the foramen (Fig. 73C)

In many cases 2 single antero-posterior roentgenogram will
prove madequate because this does not yield mformation as to
the position of the head in the sagiffal direction 1f for instance
the roentgenogram shows the head away from the acetabulum 1t
might just as wcll be in front as behind the acetabulum The post
tion could be determined by a stereoscopic roentgenogram But
for routime work the author has recommended an ool (cranio-
caudal) projectron 1 addition to the antero-posterror exposure
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An axial view 1s taken with the hip 1in primary position, the tube
above the hup joint, the casette below the jont (Fig 74) The
value of this exposure 1s evident in Figs 75 and 76

The most important point 15 the prompt recogmition of the
sttuation and application of the suitable remedy Nothing 15 more
harmful than to accept a reduction that 1s neither adequate nor

Fig 75 Bilateral congenutal dislocation following closed reducuon 1 the
li‘“"nn""”)’ peuton A Ancero-postenor exposure. On the nghe side che pow
- B uncertain on the left, there 13 a great distance between the head and

acetsbular floor B Axial exposure nght bead in the acetabolom. C. Awal
expasure left the head Les pasterror to the acetabulum
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anatomic since wreparable damage may resule therefrom (ad
hesions, etc.)

€) Obstacles to Reduction  Obstacles to reduction may in
crease with the age of the individual Among them may be
menttoned

1 Resistance of the shortened musculature

2 Resistance of the capsule and its components.

3 Bony obstacles.

Re 1 As far as the obstacles presented by muscle and fascia are
concerned Lorenz has shown that the shortening affects chuefly
the long pelvifemoral and pelvicrural muscles, thus offering re

9"”

a <

Fie 76 Explinavon of Ty 75 (1) schoum (P) pubi (Y)Y hae (5p)
3nt. sup luc spine
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Fig 77 Condiuoms of the caf
ll%{ following reduction. A.
Following correct reduction. B
Following pencapital adbemon
the capsule protrudes so that
the head cannot enter the
the acteabulum. C. Following
interponuon of the intenor leaf
of the caprule

sutance to downward pull on the femoral head. However the
most mmportant obstacle to reduction 1 that caused by short-
emng of the adducrors This may require specal measures to
overcome Removal of the adduction obstacles 15, morcover,
necessary an order to permut an adequate abduction, which s
indupensable not only for reduction but for adequate reduction

Re 2 With regard to the obatacles to reduction presented by
the capunle, 1t must be kept 1in mund that the capsule undergoes
gradual atrophy and that the superior blind sac of the capsule
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the hood may form adhesions with the overlying muscles, and
more particularly, with the pertosteum of the Jum (Fig 7A)
In addition there 1s the possibility of a pericapital adbesson of
the femoral capsular wsection (Fig. 77B) It s especaally thy lase
mentioned adhenon which when rigid and dense may present
considerable resstance to reduction or even completely hinder
it, by pushing the capsule formard and preventing passage of
the head. Adhesions are, however, relatively rare in early child
hood and present a problem only after the fifth or sixth year of
life at the earhest. A much more common obstacle 1s that pre
sented by too narrow a capsular isthmus 1If the femoral head
to contact the base of the socket, 1t has first to paxw the sthmus,
which can only be accomplshed by stretching of the lacter
Otherwise the infenor leaf of the capsule will be caught betw cen
the femoral head and the postersor nm of the socket (Fig 77C)
Thus snterposition, however, 1s found only in cases of extreme
upward dislocation with a hyperextended capsular tube and
extremely nacrow isthmus Interposttion of portions of the cap
sule can be recognized by the peculiar softness of the acetabular
margin and the absence of any real reduction phenomenon as
well as by the complete absence of pnmary stabihiy It can be
confirmed by roentgenograms taken in the above mentioned
axial exposure. The more unfarvorable the relation between the
fumen of the isthmus and the size of the femoral head the greater
will be the difficulty encountered by the head in sts pasage
through the ssthmus Severin has, however n his acthrographic
studies, revealed the stnking fact that the femoral head can pass
through even a refatinely narrows ssthmus. Apparently in man)
cases the mampulation which delivers the head nto the ace
tabulum stretches the capsular fold and widens the sthmus. In
other cases the soft tssue barner receded during the penod of
fixation or became atrophied

Accocding to Putty, the pulisnor may present 3 wenous ob
stacle to reduction especially dunng the age period most favor
able for reduction namely between the first and thied years of
life by presenting entrance of the femoral head into the nfundt

bulum which s below the Y -hine.
The signsficance of the lrmbus m reductron fas been empha
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A B

Fig 78 Condinons of the limbus following reduction. A The epiphyss has
surpassed the margin of the himbus and 13 placed below the overhanging margin
of the kmbus, B The epiphyns has pushed the margin of the himbus forward
and 1 separated from the acetabular floor by the hmbus. Pseudoreduction (re

drawn from Putti)

sized by Ludloff, Brandes, Putti, Leveuf and others The lumbus
plays 2 most important part because it forms a labm, which
when turned inward 1n the upper quadrant of the socket, may
form 2 serious obstacle to reduction. Complete reduction 1s then
possible only by bringing the femoral head below the overhang-
ing margin of the limbus, The femoral head may then by pressure
from below upward, exert an upward and outward turning
force on the hmbus (Fig 78A)

If 1t 15 not possible to get the femoral head down below the
wferior margin of the limbus, the head will be 1n the socket, but
separated from the base of the socker by the himbus (pseudo-
reduction) (Fig 78B)

Re 3 The obstacles to reduction presented by the bony constitu-
eats of the jounts are usually shght and relauvely insignificant as
compared with possible interference of the soft parts. The renst-
ance offered by the margins of the acetabulum 15 never msur-
mountable to begin wath, and furthermore favors a permanent
reduction One mught even consider the chances of success to be
better, the greater the bony resstance. As far as the femoral head
8 concerned, 1t s true that marked deformation of the head
would render 1t poorly adapted for entrance into the sthmus and
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caprular sac, but such marked defornuties are seen only excep
tionally duning the age period when reduction 1t switable On
the other hand  the usual medio-posterior flattening of the femoral
head 15 emphasized which 15 only of moderate help 1n oy crcom
ing the above mentioned obstacles.

Anteversion position of the femoral neck does not interfere
with reduction 1f thus condition 1s taken into consideration from
the beginning Also the frequently observed abnormal shartnes
of the femoral neck 15 a hindrance only to retention

In 3oung children up to the second or chird year of Iife, the
described obstacles are so mummal, that they are readily over
come upon actempted reduction In older children, however the
obstacles are frequently so marked that spectal measures and in
terventions may be needed to surmount them

d) Methods of Otercoming Obstacles to Reduction In con
tending with obstacles to reduction the first actentron must
be directed toward combatting resistance of the adductors.
Removal of adductor reustance 1s also of specral mmportance
because even after accomplished reducticn the tense adductors
may tend to force the femoral head backward and out of the
sochet, thus favoring redislocation Eltmination of this ebstacle
1s therefore desirable, at least to the extrnt of permitting the
amount of abduction required for reduction Exclusion 1s 2ccom
plished bluntly by stretching the most prommnent of the muscle
fibers which are ngidly tensed 1n marked abduction

The most rapid method of actamung the desired result 1 10
force the adductor mnsertions nto prominence by marked abduc
tion of the thigh and then apply a rocking movement to the
muscle mass with the ulnar margin of the hand unti} this prom
inence disappears. This stretching 1s much lesy damaping to the
adductors than a tenotomy for instance In this procedure one
must howeser, avaid wnquring the shin over the ndge of the
adductor since this might form a source of infection

Gaugele appreciating correctly the role of the tractron powcc
of these muscles in primary retention recommends chat the
adductors be spared as much as possible so thae the ugmficant
traction effect of this muscle group which is under maximurm
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extension dunng rectangular abduction can be fully utilized to
force the head against the infundibulum Even though this ad-
vice 1s wholly correct, practically such a procedure 1s frequently
not possible because tn most cases abduction of the reduced thigh,
so important for recention can then hardly be attaned
It 15 particularly emphasized that all rough maneuvers for
overcoming obstacles presented by the soft parts have been re-
yected ‘Thus we have finally abandoned subcutaneous rupture of
the adductor bundle (myorrhexis adductorum) as earlier recom-
mended by Lorenz and also the application of the Lorenz screw
for stretching of the soft tissues
Reduction 1n difficult cases 15 performed as described above
with the exception that one may frequently have to increase the
force of the reduction maneuver Also the desired result 1s often
not attained with a2 single effort, but only after several lever
movements exerted with increamng force Occasonally 1t may
be necessary to use one s fist as a hypomochhon beneath the great-
er trochanter Frequently one 15 forced to unlize a wedge as an
nstrument. A wooden wedge from four to sx inches high, with
blunt, well padded margins 15 introduced beneath the trochanter
t0 serve as a substrate, or hypomochlion, for the greater trochan-
ter The thigh then acts as a long power arm, the femoral head
and neck as a short weight arm, whereas the trochanter forms the
fixed turning pont or fulerum Reduction over the wedge
occurs over the posterior rim of the socket exactly as 1n manipu-
lative reduction, n which the lever effect 15 likewise indispens-
able. The patient lies on his back the pelvis being fixed by an
amistant. A maximal flexion of the dislocated hip and knee 1n
the sagittal plane follows (stage 1) Then the greater trochanter
1 placed correctly on the wedge, and abduction 15 cautiously in
¢reased to 90° 1n the frontal plane (stage 2) Here the greatest
Caution 13 necessary, a long lever arm should be carefully avorded
and the thigh should be seized as shortly as possible, i order ¢
avad the danger of subtrochanteric or femoral neck fracture,
Hurdling of the posterior rim of the socket (stage 3) ocrypy
only when the thigh 1s forced down 1n back of the frontal plp,,
Palpation 1n the ingunal flexure yields information as ¢, the
deeper processes, and remstance offered by the cartilagingy lm-
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bus will indicate the moment at which one may expect the
femoral head to snap into the socker Reduction over the wedge
1s particularly difficult in cases near the limits of reductibifity
owing to the danger of fracture of the thigh One must never be
tempted to make the reduction with sheer force at a finst
attempt. The force should be dosed and one must be prepared
to interrupt the procedure lest its continuation cause meatmable
harm to the patient.

Reduction over the suferior rim of the socket may be regard
ed as a varant of the Lorenz method It may often yreld success
ful results because the inferior nim of the socket 15 somen hat
more shallow than the posterior rim and because with forced
flexion the anterior joint capsule 1s more refaxed thus apparently
permitting a better opening of the capsular tube This method of
reduction develops, 50 to speah, spontancously, from reduction
over the posterior nim of the socket since it only requires
creased flexion to force the femoral head sull further distally
In this method too, 1t 15 difficult to dispense with the wedge The
thigh 1s first flexed maximally, and with appheation of force in
the longitudinal axis of the femur, the femoral head 15 forced
downward as far as possible to the infertor nm of the socket
With maximal flexion of the hip and knee joint the upward
directed dustal end of the femur 1s then moved 1n an outward
directed curve unul the distal end of the femur 15 1n 90
abduction. The femoral head will then be below the inferior nm
of the socket. If the thigh 1s then gradually placed i1n hy perexten
sion the femoral head will approach the socket from belon. Here
it may very easily happen thac the prominence of the femoral
head 15 musnng 1n ingmpe and though the upward primary hake
1 insured the posterior hale s lacking, more careful investigation
will then reveal that the femoral head fies fefou the site of che
socket.

According to Haberler we have here to deal with an snfra
acetabudar psendo reduction which must not be confused with
reduction to the site of the acetabulum Once recogmzed 1t 18
only necesary to reduce flexion somewhat and the femoral hesd
nall snap wnto the socket. If correct reduction has been achweved
the leg must be brought back immedsately into sharp flesson 10
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order to prevent redislocation upward The chance of a pseudo
reduction at the inferior rim of the socket, or reduction to the
obturator foramen, 1s the reason that reduction over the lower
rm of the socket 1s not undertaken first in all cases

Fixanon of the pelvis during reduction and during the lever
mapeuver 15 accomplished with hietle difficulty by the hands of
an asistant exerting pressure over the pelvis against the substrate
Mechanical apparatus of any kind for this purpase 15 completely
superfluous. The hand remains always the best instrument, What-
ever 1t can accomplish simply and surely, should never be relegat-
ed to the uncertain and complex working of a machine

Should all the above mentioned methods for overcoming
obstacles to reduction fail, there remains no alternative but to
interrupt the procedure, place the hmb in bed traction and
then, after an interval of about 14 days, to repeat the attempt.
This 15 justified, of course, only when the findings do not stem
to contrandicate further attempts at closed reduction and seem
rather to favor one of the methods of open reduction which
will be described later In young children under three years of
age, skin traction 15 used, while in older chuldren skeletal traction
s employed The latter 15 attained with the aid of a Kirschner
wire driven through the distal end of the femur A four-pound
weight 1 attached to the stirrups and wathin 1 few days thu
weight 15 increased to 10 to 12 pounds Countertraction 15
obtained by means of a length of rolled linen shipped over the
tuber of the ischrum and fastened at the top end of the bed.
The continuous traction of the weights unfolds the capsule and
the wft parts are gradually stretched and thewr remstance over-
tome even before the actual reduction In cases with marked
thesation of the trochanter which promuses trouble from the

ming, the extension method 18 recommended as a prefim-
!nary procedure ‘The child 1s then subjected to bed traction for
fourteen days prior to operation. One will find that the relaxa
ton of the muscles produced by this fourteen day weight ex
tension will greatly facibtate reduction
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2 RETENTION

Successful reduction constitutes only the fist step of the
treatment and must be followed by the cqually important second
step, namely retention ‘The latter 15 for the purpose of stabiliz
ing the extraordinanly labile reduction 1e., to retan or fix the
reduced femoral head 10 1ts new position unil the natural adape
wve forces guarantee a permanent stability of the jont. Here too
we may have to cope with certan difficulues. These are depend
ent (1) upon the inconsistency of the joint bodies, and (2)
upon the laxity of the capsule which predisposes the joint to
redislocation The primary object of retention 15, therefore to
maintain the femoral bead 1n that postron i the socket & hich
will afford the bighest degree of stability

a) Prsmary Positrion  Since reduction 1s obtained in rec
tangular flesion and abduction this naturally consurutes the
most sumtable pnmary position In the moment of successful
reduction, the position 15 maintained by tenston of the shortened
musculature No other maneuver nether traction nor pressure
exerted aganst the trochanter 15 capable of so thoroughly m
suring the femoral head aganst upward and posterior redisloca
tion The primary position hikewise snsures the immensely 1m
portant shrinking of the capsule at the lateral superior angle be
tween the pelvic wall and the femur permitting a latee dimunu
tion of abduction without danger of displacement of the head
Furthermore the strain on the superior and postenor nm of the
socket 15 reheved which constitutes an important factor i the
further development of the socket

Thus the pramary position comcides tn general with the pov
tion assumed by the jont bodies at the moment of reductson
and 15 generally speaking charactenzed by reclangular flexion
and abduction 1f following successful reduction onc departs
the slightest degree from this position to approximate the indif
ferent extension posution immediate redislocation will occur
The classic primary position 15, therefore not arbitrands deter
mined but a natural consequence of the prevailing anatomic and
mechanical conditions. As for rotation it 15 abolished by the
sagittal position of the axis of the knee joint in the pnimary
postion and 15 2 natural result of the abduction due to rectangy
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jar flewon  Certainly rotation of the hup-joint 1n the new rec-
tangular abduction position 18 1n neutral equilibrivum  To nflu-
ence the rotary position wward, the lower lmb, rectangularly
flexed at the knee joint, would have to be moved posterior to
the frontal plane, whereas, for outward rotatwon, 1t must be
moved in front of this plane.

The operator has, therefore, only to mamntain and fix the
pomary position secured by reduction, namely, 90° flexion and
90° abduction More recent expenence has taught us, however,
that even this right angle position defined as the clasnc pnmary
position will not satisfy all the critena for a rehable reten-
von, but requires a further exaggeration 1n order to sink the head
deeper into the socket and to relieve the supenor nm of the socket
from any persistent pressure which may disturb the natural de-
velopment of the acetabular roof This exaggeration of the pri-
mary position, which we have designated as “accentnaled pri-
mary posthion,” 1t accomplished by exaggeration of 1ts compon-

N

T N N,

A B

Fig 79 A "Clameal” pnmary pouton e 90° flexion and 90° sbducton
the femoral ?J;hym fies 1n the upper posterior quadrant of the acetabulum.
B. Accontuated primary posinon 1. 110 flexion and 90° abduction. In th
mannce femoral emiphyns hes hefow the Y line exactly opposite to the infunds
bulum (traeimgs from roentpenoprams)
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ents. As can be shown in the roentgenograms in the rectangular
primary position the femoral head docs not lie exactly opposite
the acetabular fossa but in the superior posterior quadrant of the
acetabulum I 1t 15 dewred to place the femoral head exactly
concentrically, then st would have to he beneath the Y -line appo
site to the nfundibulum (Fig 79) In presence of simultancous
anteversion accentuation of the primary position offers the advan
tage of a deeper penctration of the femoral head 1nto the socket
whereas complete relaxation of the anterior thofemoral higament
insures the same favorable chances for the shrinking The
vestigations of Brandes have furthermore shown that this not
only guarantces a genwine reducton but that 1t may cause the
femoral head, which lies below the limbus, to turn the latter put
ward

The flexion of 90 must therefore be increased to 110 125
The former designation of negative abduction” for this ulera
physiological degree of flexion 15 not wholly justified tnsomuch
as in this position the thigh once more approximates the mid
Iine, although remainng in the frontal plane so that there s
only question of an increase in flevion Instead of the term neg
ative abduction  as defined earlier, 1t would be more correct to
speak simply of hyperflexion A further increase 1n flexwon
above 125, as recommended by Werndorff and referred 1o as
axillary abduction we would consider too much exaggerated
and uncalled for since it might result in Iifting the femoral head
out of the socket, thus counteracting the purpose of retention

If 1n the presence of a flat postertor nm of the sochet the
femoral head 1s easily displaced bachward from the priman
position we consider it advisable to increase also rectangular
abduction a few degrees we speak of this as by pererlenunn
In hyperextension one precaution must be observed owing to
the danger of a forward dislocation of the femoral head due u;
hyperextension of the antenior capsule dunng the period o
fixation We have then a pubic position as mamfested by 2 stk
ing rounded prominence in the inguinal furrow

The rule to be observed 1s as follows Choor that primary
posttian which upon testing stabulity after successful reduclmn
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15 farthest from that femoral position i which redislocation
occurs This will usually be found to be the accentuated primary
position of about 110°-125°

The fact that the primary pomtion just described 1s under
the given conditions also most convenient for the child, since 1t
permuts at least a mtting position during the period of fixation
1 only mentioned incidentally because convenience 15 of course
only 2 last consideration.

b) Treatment of Bilateral Dislocatron In bilateral dislo-
cation each of the involved joints will of course, in principle,
require the same treatment as a unilateral dsslocation The ques-
tion as to whether 1t 15 better to treat the two joints ssmultaneous-
ly, or one after the other 1n two stages, has already been decided
m favor of reduction of both sdes in one siting In addition
to the far longer period of treatment required for the two-stage
operation, there 1s also the disadvantage of having the two joints
1n different stages of treatment, and therefore 1n dissimilar cond:-
tions, so that a much longer period of time 1s required for the
gatt to attam the desired umformuty

The treatment of bilateral dulocation 15 1n many ways
fraught with greater dfficulties than that of umlateral disloca-
ton. To begin with the shortening 1n bilateral dislocation pro-
grenes more rapidly than in unilateral cases (p 109) For this
reason, the difficulties of reduction presented by each joint
separately in bilateral dislocation are greater than by the jont
of 2 similar uniateral dislocation Tt 15 clear that only detailed
individualization can lead to resutution i these imtially less
favorable cases.

Another ympediment encountered 1n bilateral dislocation 1s
the fact that completely symmetrical development of the de-
formity on the two mdes 15 rarely present. Usually the joints
differ both as to the degree of anteversion and shorteming and
often, too, in the type of luxation Frequently the one joint will
present a complete dislocation whereas the other joint shows
merely a subluxation (Fig 18) Thus 1t happens that the rwo
jomts will require not symmetrical but on the contrary very

different adjustments, a requmte which will demand special
attention
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Once assured of the value of the primary position the
problem remains of mamntaining the hip 1n this posation unul
1t 15 stabilized there, so that redislocation would be unlihely even
during later functional strain,

<) Fiation 1 the Primary Posstion  This 15 accomplished
by an acurately applicd plaster-of-Pans cast, for the sole purpose
of insuring the most advantageous primary position 1n each case
Years of observation bave taught us thar only fixation 10 an
accentnated primary posiion will offer insurance against redss
location even though 1t cannot be denied that 3n anatomic
restitution may be possible wath less extreme positions. Fxpen
ence has also taught us to maintain this posinon which we have
determined to be the best wncbanged during the entire period
of fixation and with few exceptions, to permit neither diminu
tion nor exaggeration thereof

NN
g /
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he pnmary
| dilocation of the hup following reduction m the prt
;:ull: mB:bpldr?m roe ar’»d hench with staukinette and scratch bands ready for

rlaster-of pam.
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The bandage 1s appbed on an ordinary operating table wich
the aid of a pelvic rest and a body bench. To begin wth, hose of
stockinette are pulled on the chidd. These must fit without a
wrinkle and must cover the body as well as the kaee. A mushin
bandage, two mnches wnde, » mtroduced berween the skin and
the stockimerte 1n front of the hup for use as a scratcher The
child 1s then elevated on the pelvic support and bench A rel-
able muntenance of the primary position duning apphcaton of
the bandage 13 most mmportant. One asstant holds both legs
and the other pushes against the childs shoulders (Fig 80)
Cotton pads are placed for protection over the most promunent
bony points, the spines the sacrum and condyles of the knee.
Genenally speaking, however, padding should be reduced to a
nsmmum. The layer of cotton s fastened by a mushn bandage
and over this the actual plaster bandage 1s applied

It 1s advisable to apply the plaster turns according to a certatn
system, beginning at the pelvs and terminating just shove the
knee (Fig 81) The plaster turns are reinforced by correspond-

i
Fig 81 System of turns of bandages 1n bulateral dulocation.

ng plaster sphnts. In unilateral dislocanion, the bandage 1 uniat-
eral and extends to the level of the nipples. In bilateral fuxation,
2 plaster-of Paris spica secures adequate fixaton, Thr Anee and
lower leg arc left free on principle (Fig 82) By leaving the
knee free, enough motion 18 permutred to sumulate the develop-
ment of the hup jont On the contrany the hup must be securely
mmobihized One of the moest important requusites for successful
retention 15 the exact fitcting of the plaster bandage
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With the apphication of the plaster cast, the period of fixa
tion has begun The chdd 1s put to bed 1n 2 recumbent position
over an mserted pillow For 24 hours the plaster 1s not covered
so that it may dry thoroughly When the plaster has hardened
the stochmnette 15 then turned ourward and sutured under tension
over the plaster cast Of special importance are measures for
preventing soifing of the cast by unine The popular coverng
of the plaster cast with oiled silk or other impermeable matenal
1s not to be recommended because this presents evaporation of
mosture, thus eauly leading to decomposition of the cast. The

A

Fig 82 DPlaswrof pine. A la blateral, B In urilsters) dulonstion.

¢ procedure 15 to insert dipers through the anteror and
::stcgor pelvic portion of the cast The dupers are !Uf)"l.‘d ;)rcr
the cast, fastened with safety pins and changed after cach sorting

The pauents are permutied out of bed after tma 1;;! rr:
days. They are furnohed with a special charr in which they €
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sit comfortably (Fig 83) The children are encouraged to move
their knees during the entire period of fixation

d) Duratiou of the Persod of Fixalion This 15 determmed
by two developments To begin with, the reduced joint must

Fig 83 Charr focr use duning penod of fixation.

have attained 3 shape which will insure mamntenance of retention
On the other hand the time [umit allowed must not be extended
to a pomt where contracture or ankylosis may vitiate operative
results This last mentioned danger 15 mmunent especially 1n
older children It should be emphaszed, however, that a jount,
the primary positon of which can be directly dimimshed with-
out the use of force, 15 not yet ready for removal of the cast.
The abiity to distinguush between the degree of ngidity desired,
and that which may prove injurious, can only be ganed by years
of experience.

Lorenz onginally recommended a relatively short period of
fixaton of three to six months, but as the dangers of redisloca-
tion became manfest, this period was prolonged Iin my opinion,
for children under three years of age, nine months Is the shortest
tite in which a dependable acetabulum can be expected In many
tastances, 2 whole year may be necemary The roentgenogram
will determine the decision. If the roentgenogram shows a good
bony formal development of the acetabulum, which should
surround at Jeast half of the femoral head, the development may
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be regarded as satisfactory Othervase remonal of the cast 1
be sull furcher postponed. The warming agaimst "quich et
cannot be too strongly emphavized In general the rule ap
that st us better to prolong the period of fivation, risking ever
complications whick wil require corresponding afier treatn
than to wterrupt the perrod of firation end sk a redislocat;

As regards the number of casts, repeated change of pl
should be avorded as far as posuble, not only because 1t 15 desn
to spare the child unnecessary “handling  but primarily o ¢
are cventual displacements of the joint pontion during ch
of casts Since a cast under proper care remains in good cond:
for four, or even five monthy, only o or three casts, and tf
fore, at most, one or fuo changes will be necessary

If the cast has to be changed, the greatest care 1s necesuar
avord dusplacing the Jomnt. Any radical change in the positio
the leg durupts the rebuilding protess. For this reason we s
ourselves with a2 single uniform poution of fixation This sur
fies the procedure considerably, and repudiates the term 'tor
treatment ' applied by the laity not wholly without justificar
After removal of the firse cast the skin 15 cleansed, a roentg
gram s taken for purposes of control and whenever poss
the second cast 1s then immediately apphed in the same pont
1s before The application of the second cast 1, of course, alv
undertaken webou! narcosrs

Changes n postion are ndicated only «f 2 displacemen
the original bauc poston has oceurred within the cast as no
oceanionally 1n obese children with very shallow sockets, or ov
to saturated softened casts. The change occurs cluefly as asl
accentuation of the orignal position, therefore as increased
son and abduction It 15 only in cases wach a tendency to ante
redsslocation due to forced hyperextenvon that hyperexten
ma) be diminshed the accentuated flexion being howe
mantained

3 AFTER TREATMENT
The object of after treatment following remonal of
cast 1 to obtain 1n the most harmless manner 3 tranution fi
the primany to a neutral position completely free from ste
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Fig 84  Postenior shell for after treatment in bilateral dislocation of the hip
used only dunng the might.
but the nurse must be instructed to carry the child and to let
1t be scated always 1n the same spread pontion as mantained 1n
the cast

Whereas on one hand therefore 1t 1s the aim of after treat
ment to facilitate the ability to reproduce the primary posttion,
on the other hand the possibility of being able to reproduce the
primary position without difficulty at any time constitutes an
exact test of the stability of the reduction

Before proceeding to discuss the other measures to be tzhen
duning the period of after treatment we must devote a moment
to the problem of functional weight beanng  Lorenz 1y well
known to have attached great importance to thi aspect wince
he attributed to 1t 2 marhed influence upon the further forma
tion of the jont  Nevertheless we believe it better to aronf an)
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In exceptional cases modification of the after treatment may
be necessary Owtward rofation requires special attention. It
usually makes 1ts first appearance, when flexion has been dimin
uhed 1n order to promote parallel position of the legs. Lorenz
has drawn special attention to this change in the sitvation On
rectangular flexion and abducrion, the transverse axis of the
knee-joint 1s sagietal. As long as the axis of the knee joint re
mains 1n the sagiteal position, outward rotation as already men
uoned, 15 an artnbute of abduction from rectangular flexion
(p 178) The moment that flexion 1s diminished however the
sagittal position of the transverse axss of the knee jomnt ngmfies
outward rotation which upon full extension amounts to 90,
at which the foot will be ponting directly outward

Outward rotation 15 usually spontancously compensated 1n
time, by the natural inward position during walking In stubborn
cases, the outward rotaon may be influenced by actne and
passive movements of mnward rotation In these cases we have
found the Ponset1 modification of the Dems Brown splint, with a
long bar between the two feet, of special value Te affords the
possibility of a gradual diminution of abduction and outward ro-
tation The Dems Brown sphnt should be used for six wecks.

g &1 Dulocation gurdle wath trochanter bind for after trestment an cis0
of deficsent devclopment of the scetabulum.



CLOSED REDUCTION 191

Chudren with a deficient development of the acetabulum are also
given a dilocation girdle, to preserve the relation between the fe-
moral head and socket (Fig 85) It conssts of a strap six inches
wide, wnth a latesally attached trochanter surrup, which presses
aganst the trochanter by means of thigh straps.

The treatment of eventual contractures 1s of great import-
ance. As mentioned earher (p 165) 1 older children, a flexion
contracture of the knee-jornt may even develop immeduately
after reduction 1n response to stretching of the hip flexors In
order to prevent this contracture, 1t 15 necessary that stretchung
exercuses of the knee-joint be instituted shortly after reduction,
and be repeated several umes daily during the period of fixatron.

Much more frequently encountered complications during
the period of after treatment are contractures of the bip-joint
Persisting contractures will require attention since otherwse
permanent shrinking of the capsule or even ngid ankylosis of
the joint may ensue.

Abduction contracture may present very marked difficulties,
when, 1n children with bilateral dulocations, the tranmtion to a
parallel position of the lega 11 unequal on the two sides 1¢., one
hup being already fairly strasght spontanecusly, while the other
still remains 1n nigrd abduction  If the abduction on this mde 1s
permitted to continue, under the influence of weight-bearing, the
other side may go 1nto a compensatory adductron, and thus force
the femoral head out of the socket on this mde. In such cases,
the equilibrium must be restored as soon as possible by diminuhing
abduction of the oue limb, at the same time placing the otber ad-
ducted limb mto exaggerated abduction This correction must be
accomplished with extreme caution, excessive adduction of the
abducted imb may lead to redislocation After correction has
been achieved a plaster cast 15 applied which should also snclude
the trunk and in order to prevent undesirable rotations, 15 ex-
tended also to the toes. This cast 1s left 1n situ for four weeks.

Flexion contracture of the hip jont during the period of
after-treatment 1s usually due to the ultraphysiological abduction
of the prmary ponition. In older children, under the strain of
weight beaning 1n the presence of a diminushed resistance of the
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atrophied capsule, this may lead to postenor dislocation Flexion
contracture 33 best combarted by application of sand bags. The
child 1s placed 1n ventral position and the knees are rotated m
ward For one-half hour daily, sand bags weghing from five 1o
ten pounds, are placed over the pelvis (g 86) In very resistant

Fig 26 Sidbag weghts to combit flevon contracture af the hip dunng
after treatment
cases, a subcutancous renotomy of the spb spinal muscles (temsor
fasciae latae, sartorum and rectus) may be performed under
general anesthesia,

The principles of the treatment may, therefore be summar
1zed as follows

1 Reduction is achh ved otvr the posterior rum of the socket
by a carefully dosed manspulation

2 Fration 15 tnade tn an accentualed primary  position
wheh 15 maintamed wuchanged througbont the entire duratron
of the pereod of fiation

3 The duration of the period of firation ranges accordmg
to the oge of the patient and the sexenty of the cose, from nine
manths to one year, with a mavimum of one ta two changes of
cast

4 Corrections of position during the period of Jrualwon are
permussible only when the femoral bead has become dnplaced
i the cast 1o i the preseace of a tendency lo wpuart and
posierior dislocation Iy an evaggeration of flexton and abdnction
components or o @ lendency ta foru ard deddacadion by « dimm
wtion of the abduction compancais of the primary poubon

B OTHER MFTHODS

Auveemprs to modify the Lorenz method by perfecting cer
tan decaily or to ceplace it completely by changing 1y cueniat
features have not been wanting
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not 1gnored by Lange In the presence of a tendency to postersr
redistocation he 1mmobihzed the himb i 2 plmc?c:srp(f’;r ten
davs in the Lorenz primary postion 1n order to achreve a
shrinking of the posterior capsule, and then proceeded to the
descnbed inward rotation 1n a second fixation  Just how hede
confidence the real enginator of inward rotation (Schede) hud
mn this position 2y 2 means of correcting anteversion, ss apparent
from the face that he and his followers regarded 1t merely a5 2
prelmunary preparation for eventual detorsion osteotomy  Fren
Le Damany, one of the most eager advocates of early correction
of anteverson nevertheless found it necessary o mamtam the
primary Lorenz positron for three months, and then to proceed
with mechanical measures for correction of anteversion

Another very smportant objection to the innard rotstion
position 15, furthermore, the fact that we have obserned it in
numerous cases to be the cause of most severe postoperatine
changes 1 the femoral head Changes of such degree are ob
served only rarely following the Lorenz mechod, and can be
explained as being due to the prolonged pressure of the weak
epiphysis of the femoral head against the postecior wall of the
socket  We beliere that av can better guard agoinst anfestor
superror and postersor redidocation by uung anr accentuated
primary positron which pernuts « decper penctration of the
femoral bead 1uto the socket than can be accomplubed by i ard
rotalion

Otherwise our objections to the innard rotation poution
pertain only to jts use 35 3 prmary posson o carly infancy
As 2 sccondany position we too make use of 1t occanonally in
older cases to prevent a threatening flevion abduction contrac
ture of the hip

Apparatus umilar to that of Lange for inrumentel reduc
tion have been constructed by Bradford Menciere Gocht and
others. The most important feature of these 1 the uthiratin of
traction and the wse of 2 metal rod acting a3 3 sngle armed
lever Reduction s then, of course sccomphihed over the upper
im of the sochet and » for that ref wered chuefly for
caser of mblux:m‘{ aor antey, aton
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not ignored by Lange. In the presence of a tendency to
redislocation, he immobihized the hmb 1n a phm:? mtpz:-n::
days in the Lorenz primary postion 1n order to achweve a
shanking of the posterior capsule, and then proceeded to the
described mward rotation 1n a second fixatron. Juse how litle
confidence the real originator of 1award rotation (Schede) Rad
in this position as a means of correcting antexermon, 15 apparent
from the fact that he and his followers regarded 1t merely a1 3
preliminary preparation for eventual detorsion osteotomy  Even
Le Damany, one of the most eager advocates of early correction
of anteversion nevertheless found 3t necesary to mantam the
prnimary Lorenz positton for three months, and then 1o procred
with mechanical measures for correction of anteversion

Another very important objection to the mward rotatien
position 1s, furthermore, the fact that we have observed « m
numerous cases to be the cause of most severe postoperanse
changes 1n the femoral head Changes of such degree are ob-
served only rarely following the Lorenz method, and can be
explained as being duc to the prolonged pressure of the weak
epiphysis of the femoral head agamnst the postersor wall of the
socket. We believe that we can better guard against anlerior
superror and posterior redulocation by wsing ounr arcentustel
primary positron which pecumts a deeper penciration of ik
femoral bead snio the socket thau can be accomplished by s atd
rotalron

Otherwise our abjections to the mward rotation powten
pertain only to )is use as a pamary postion 1n carly mfancy
As a secondary position we too make use of 1t occasonally
older caset to prevent a threateing flexion abduction contrac
ture of the hip

Apparatus simlar to that of Lange for dustrpmental rrdch
won have been constructed by Bradford Menciere Gocht :n{
others. The most important feature of these 15 the utilizaton ©

traction and the use of a3 metal rod acung 25 3 nng}l; 2emed
lever Reduction 1s then of course accomplished over ('mﬂ!;r}::

mm of the socket and 1s for that reason conwidered ¢
cases of subluxation and superior anterior dnlovtion






194 CONGENITAL DISLOCATION OF THE HIP

not ignored by Lange In the presence of a tendency to postenor
redislocation he immobilized the himb 1n a plaster cast for ten
davs in the Lorenz prnimary position in order to achive a
shnnking of the posterior capsule, and then proceeded to the
described snward rotation in a second fixation, Just how hetle
confidence the real origmator of 1nmard rotauon (Schede) had
1n this position as a means of correcting anteversion s apparent
from the fact that he and his followers regarded 1t mercly a5 a
preliminary preparation for eventual detorston osteotomy  Fuen
Le Damanjy one of the most eager advocates of early correction
of anteversion nevertheless found 1t necessary to maintain the
primary Lorenz position for three months, and then to proceed
with mechanical measures for correction of anteversion

Another very important objection to the inward rotation
position 1s, furthermore, the fact that we have observed it n
numerous cases to be the cause of most severe postoperatine
changes 1n the femoral head Changes of such degree are ob-
served only rarely following the Lorenz method and can be
explained as being due to the prolonged pressure of the weak
epiphysis of the femoral head against the posterior wall of the
sochet  We believe that we can better guard against anteror
superior and posterior redilocation by using oar accentuated
primary position which permits a decper penetration of the
femoral bead nto the socket than can be accomplished by muord
rolalion

Otherwisc our objections to the snward rotation pontion
pertain on]) to its use 1s a primary positon in c;rI) infancy
A« a secondary position we too mahe use of it occasonally in
older cases to prevent a threatening flexion abduction contrac
ture of the hip

Apparatus similar to that of Lange for Instrumental reduc
ton have been constructed by Bradford Menciére Gocht and
others The most important feature of these 15 the uthzation of
traction and the use of a metal rod acung as a single a
lever Reduction s then of course accomplished over the vppet
nim of the socket and it for that reason considered chicfly for
cases of subluxation and superior anterior dulocation



It cannot be gawmnsaid that these instrumental reduction ap-
paratuses facihitate reduction 1n the more dufficule cases. But we
are of the opmnion that reduction can be accomplished much
better and more certainly by hand. Moreover, with the use of
lever machines, the mnvaluable direct contact with the object 1s
sacnficed The manual method also clearly demonstrates the
phenomenon of reduction and permits an immediate evaluation
of the result of reduction

Several writers (Schanz-Wewscher Horvath) recommend a
modified reduction over the posterior mferior margin of the
socket This 15 accomphshed with the thigh flexed and adducted
the operator on the opposite side exerting a sudden violent pull
1n the given direction of the thigh, which 1s then brought into
nght angled abduction. The advantage here 1s a less marked
stretching of the anterior capsule.

Hibbs and Blankart describe methods of reduction over the
mnferlor margin of the socket, which differ little 1n techmic from
the methods previously mentioned

Bradford has extended the possibilities of further modifica-
tions 1n reduction by the idea of accomplshing the typical
reduction free-handed over the posterior margin of the socket,
with the child in ventral position The child 1s placed face down-
ward over the edge of the table 1n such a manner that the luxated
limb hangs down The operator places one hand on the trochan-
ter, and with the other, he grasps the knee of the pendulous
limb He can then easily exert the desired flexion, abduction
and rotation

Other methods frequently employed here are those of Hibbs,
Rudlon and Denucé

Hibbs’ Method The child 1s placed upon a table to which
it 18 fastened by pelvic straps. The leg on the affected side 1s then
flexed on the abdomen The leg 15 then extended wath the thigh
held 1n abduction and flexion. A trochanteric pad 1s then pushed
up by a screw directing the head upward and forward Following
this, the thigh 1s abducted, thus forcing the head to travel up-
ward anteriorly into the acetabulum.
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Ridlon s Method The patent s hups are elevated about four
inches on 2 sand bag An asustant holds down the pelus and
chigh on the other side If the left hip 1s dulocated the oper
ator s left hand 15 placed 1n the panent s crotch with the thumb
0 front of the socker and the finst second and third fingers on
the femoral head neck and greater trochanter of the dislocated
hip The bent knee 15 held 1n the palm of the operator s night
hand The thigh 1s then flexed untl the head reaches the lower
border of the socker Thereafter the thigh 1s abducted and passes
wto the sochet The thigh 15 10 90 flexion 90 abduction and
rotated outward 45° In this position, the plaster cast 1s put on
and carried below the flexed knee These cases are all hept 1 a
plaster cast for eight months or more

Denuces Method The reduction 1s preceded by manual
stretching of the adductor muscles, which 15 accomplished by
stroking them downward with the palm of the operator s hand
The thigh 15 then brought up to right angle flexton with the
knee carried across sn the direction of the oppoute axilla and
the thigh firmly pressed down on the anterior body wall Wich
the extrenuty held 1n this position with one hand, the other hand
1s placed under and around the head neck and trochanter
Circumduction 1s then begun the knee being carried to s own
side and into abduction while the trochanter 15 hfted upward
unti) the head 1 felt 1o come fornard and Jodge 1n the acetabu
tum A plaster cast 15 applied with the thigh in 90 flexion and
abduction the knee included At the end of three months the
cast 1s bivalved the front half discarded and the child recenes
masage and 15 exposed to sunhight

Other insigmificant modifications of the classical method have
been introduced by Waldenstroem Gaugele and hienzle Schede
and others.

The question now arises as to which of thu large number of
methods of reduction 1 best Wath respect to the cluef aim of
treatment ot gx 3y a rule farly indifferent which method of
reduction 1s used whether the latter be over the superior poten
ar of inferior rim af the sochet In difficult caer when one
method faly another may be tried In geaeral homever we
behieve that the Torens method of cloed reduction has sttane f
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Ridlos s Method The patient s hips are elevated about four
inches on a sand-bag An assistant holds down the pelvis and
thigh on the other side If the left hip 15 dislocated the oper
ator s Jeft hand 1s placed 1n the patient s crotch with the thumb
in front of the socket, and the first, sccond and third fingers on
the femoral head nech and greater trochanter of the dulocated
hip The bent knee 15 held in the palm of the operators right
hand The thigh 1s then flexed unnl the head reaches the lower
border of the socket Thereafter the thigh 1s abducted and passes
mnto the sochet The thigh 1s 1in 90° flexion 90 abduction and
rotated outward 45° In this position the plaster cast 15 put on
and carried below the flexed knee These cases are all hept 1n a
plaster cast for eight months or more

Desuce s Method The reduction 15 preceded by manual
stretching of the adductor muscles, which 15 accomplished by
stroking them downward with the palm of the operators hand
The thigh 1s then brought up to nght angle flexion with the
knee carried across in the direction of the opposite axilla and
the thigh firmly pressed down on the anterror body wall With
the extremity held n this ponition with one hand the other hand
1s placed under and around the head, neck and trochanter
Circumduction 1s then begun the knee being carnied to its own
side and nto abduction, while the trochanter 1s hfted upward
until the head 1s felt to come forward and lodge 1n the acetabu
fum A plaster cast 15 applied with the thigh in 90° flexion and
abduction the knee included At the end of three months, the
cast 15 bivalved the front half discarded and the child recenves
massage and 15 exposed to sunhight

Other insignificant modifications of the classical method have
been introduced by Waldenstroem Gaugele and Kienzle Schede
and others.

The question now arises as to which of this large number of
methods of reduction 1s best, With respect to the chief aim of
treatment 1t 1s, as a rule fairly indifferene which method of
reduction 1s used, whether the latter be over the superior posten
of or inferior nm of the socket In difficult cases, when onc
method fails, another may be tried In general however we¢
believe that the Lorenz method of closed reduction has ateay
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since Hilgenreiner fixes his sphnt throughour the entire penod
of treatment with an unremovable crinoline bandage, including
the trunk and both thighs just as 1t 15 fixed 1n a plaster cast As
regards the functional weight beanng be speaks of, we would
draw attention to the fact that this originally constitured the
basic principle of the Lorenz treatment, so that even in this
respect  the suggeston cannot be considered as any forward
step

Moreover, splints and apparatus had been tried 1n an astempt
to dispense with or shorten the plaster cast trearment even before
Hilgenreiner (Le Damany, Gaugele, Hoeftmann, Roederer
Joachimsthal, Peltesohn Elsner Schede, Rafka and others) bur
were always subsequently discarded because of thar unreluble
effects.

C. AGE LIMITS

The next question that arses 15 that of the besc time for
beginning treatment. Lorenz recommended that reduction
should not be attempted before the infant has become continent
since treatment with continuous casts 1s very difficult unless abso
lute cleanlhness can be mantained. Accordingly he believed
reduction should be done at the earliest 1n the middle of the
second year, or better stll at the completion of the second year
of hife The favorable primary stability frequently present at
this age period, seems to indicate that the acetabulum continues
to develop at this stage owing to sts natural growth energy Also
the statistics of many surgeons show the highest percentage of
perfectly mamntained cures up to the end of the third year of e

In contradiction to this opnion, most wnters of today be
Jieve that treatment should be mitiated as early as feanble, and
if posuble soon after birth Puttis hine of reasoning cannot be
mmproved upon and 1 wish to quore from hs paper “lt 12
fundamental principle of orthopedics that congemital deform
rties should be treated from moment of birth Why on carth
should not the principle which for example 1s so nigorously
apphed in the treatment of clubfoot and which with more lax
ity 15 adopted 1n the treatment of wry neck cleft palate ﬂ"d‘
scoliosis why should not this hold good also for that of congenita
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dislocation of the hip? Undoubtedly the early treatment offers
the greatest possibility for progress in the treatment of cpH
It has also been advocated by Hilgenreiner, Bauer, Faiurbank,
Spitzy, Schede, Sevenin and others

We are 1in thorough agreement with this modern conception
and 1n accord with Putti, Hilgenreiner and others construe the
early treatment of CD H to mean treatment in the firsf year of
life

Naturally, children with congenital dysplasia even with a
tendency to luxation, require 7o reduction in the first year of
life. In these cases, as we have scen simple prophylactic measures
will, as a rule, suffice (p 155) However, in cases of beginning
subluxation or luxation, or, in cases where such prophylactic
measures have failed, reduction should be undertaken immedi-
ately Only 1n very exceptional instances will it be necessary to
postpone reduction, owing to an unfavorable condition of the
general bealth or nutritional disturbances

Several arguments can be offered in favor of early treatment
to begin with, reduction is easer, the younger the child. The
shortening 15 stull slight, the acetabulum not yet filled with cellu-
lar tussue and the congruity of the jount bodies has not yet been
disturbed. Purthermore, 1t has to be taken into consideration
that the whole treatment 1s less irksome to a younger child, who
tolerates prolonged immobilization better when he has not yet
learned to walk But pnimarly, 1t 1s an established fact that
results are far better, the earlier treatment 15 begun Doubtless
the reacuvity of the basic substance 1s greater m the younger
child, and for this reason, the chances of regeneration are much
better than in an older chdd

The determination of the upper age It 1s most imporrant.
In view of the great interest duplayed currently i applying
early treatment, the upper age hmit would seem less liable to be
exceeded. Nevertheless some stragglers are always to be encoun-
tered. It has been our experience that the upper inut for closed
reduction of undateral dislocation is at the completion of the
sixth year, and for the treatment of bilateral dislocation is at
the completion of the fifth year of Iife The difference between

unilateral and bilateral dislocation consists 1 the fact that the
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primary inhibition of growth responsible for the congenital dis
location 15 present to a much more marked degree 1n bilateral
than 1n unilateral dislocation It must also be kept 1n mund that
the shortening 1n bilateral cases increases more rapudly than 1n
the unateral cases (p 120)

Of course, this arbitrary determination of the upper age
limit has only a general sigmficance. In individual cases, unresist
ant soft parts, a loose condition of the articular ligaments, deli
cate bone structure of the patient, or other individual factors
may displace the age imit upward, whereas opposite conditrons
wn another case may bring the age imit facther down

D ACCIDENTS AND COMPLICATIONS

Reduction also involves certain risks which may be dependent
upon the maneuver of reduction Here one has to consider frac
tures lesions of the soft parts, and nerve mnjunies, and finally,
also spasmodic conditions due to sudden tension All of these
complications are observed almost exclusively 1n ofder patients,
who are more or less beyond the age limut.

Among the possible acaidents, fraciures occupy first place
Most frequently, these consist of fractures of the neck of the
femur or subtrochanteric fractures. Often there may be em
physeal detachments 1n which case the roentgenogram will not
infrequently show consderable displacement of the epiphyss.
The srvere trauma of reduction 1n older children may also, of
course, give nise to blood effusions, lacerations of the capsule
contusion of the periosteum, or injunes to the articular cartilage
with subsequent partial necross. With mmproving technic and
a better conception of the optimum age limits such njuries are
now rare however Whereas in 1907, Lorenz and Remner reported
13 fractures in a series of 450 cases, we expenenced only seven
fractures 1n our series of 2,138 cases mn the last 20 years. Frac
tures inflicted on the operating table are always most deplor
able since they render immediate treatment of the fracrure
neeessar thus involsing an unfortunate prolongation of the treat
ment  With proper care, however no serious consequences to
the patient need be feared

In order to avord fractures st 1 important that during reduc
tion the thigh should be grasped as closc to the jomt as possible
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and that upon actual contact with resistance, the force exerted
should not exceed the normal limits of elasticity of the bone If
the resistance of the soft parts does not yield and the bone bends
under the pressure of the hand, the maneuver must be discon-
tmued and other measures be resorted to

If a fracture has occurred, 1t must be allowed to heal, and
the attempt at reductzon may then be repeated after two or
three months, However, the danger of a repeated fracture s
considerably increased owing to the bone atrophy which has
developed in the meantime, and for thus reason even greater care
18 necessary than at the first attempt at reduction In diaphyseal
fractures of the thigh i the presence of anteversion, one may
convert the musfortune into an advantage, accomplshing de-
torsion by outward rotation and thus correcting the anteversion
On one occasion Lorenz following a subtrochanteric fracture,
dusplaced the upper end of the distal fragment into the acetabul-
um, thus furthering his onginal plan of supporting the pelvis
at the site of the acetabulum in irreducible dislocation, by a
subtrochanteric osteotomy

Another serious complication requiring discussion 1s that of
reduction paralyss  This 1s encountered only 1 older cases and
following protracted forced reduction maneuvers. We have mn
such nstances to deal with pareses or paralyses i the region of
the smatic and femoral nerves Lorenz reported 23 instances of
paralyss of the sciatic nerve in his senies of 767 cases. In our
senies of 2,138 pauents, we expenienced only five cases of sciatic
paralyns. According to Froehlich, nerve involvements occur
nearly always in children between the ages of five and mine
years, and 1n cases 1n which the oniginal shortening was more
than § cm.

Delitala has contributed statistics revealing most nteresting
data. In a senies of 1,071 reductions, he found paralyses 1n 1 6
per cent of the cases. In three of these cases there was total
paralysis of the legs, 1n two cases mvolving the sciatic nerve,
1n eight cases the crural nerve, and n five cases the peroneal
nerve Most of these patients were between the ages of 15 and
20 years. Only three were under five years of age
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Paralyss m the distribution of the femoral nerve may be
recogmzed by paralysis of the quadriceps and 1s usually caused
by forced hy perextension This 13 of a bensgn nature and usual
ly subsides without treacment within a few weeks. Of much
more serious tmport are the paralyses of the sciatic nerve caused
by hyperextension of the nerve during too sudden a correction
of marked shortenings, or by compression of the nerve between
the femoral head and pelvic wall duning the reduction maneu
ver which unless quickly released may lead to irreparable dam
age. Paralysis of the scratic nerve 15 immediately manifest by
deficiency symptoms in the peroneal region (absence of dorsal
flexion of the foot)

Fortunately, cases in which paralysis becomes permanent
are rare  Narath describes 2 case with residual bilateral paralysis
of the extensor digitorum and paresis of che joint musculature
In a case reported by Petersen, paralyss of the peroncal muscles
persisted for two years. In a case which I observed personally,
in 2 gul of seven years, with a biateral dislocation of the hip
there developed a total sciatic paralysis of one side  This condi
tion subsided completely after a period of five to six months.

The most important and strictest requirement 1s that of as
certamning immeduately when the child awakens from the an
estetic, by a pin prick into the sole of the foot, whether exten
sion of the toes or foot joints has been affected or not If there
are signs of paralysis, the cast must be removed at once and
the head redulocated bringing it to sis onginal dislocated pont
tion 1 order to release the neme. To mamntain reduction f
even for a single day once paralysis has been demonstrated n
disastrous, and must be regarded as a grave error m technic.
Other measures for the treatment of paralysnis include massage
and electrotherapy To prevent drop foor a posterior sphnt with
the foot at 2 mght angle may be applied

Other serious complications follow ing closed reduction have
been reported by Stephens, among others, rupture of the fe
moral artery in a gul of taehe years following a second at
tempt at closed reduction

Spasmodic contractions during the first few days and nights
tollow ing reduction may be attributed to extreme muscular ten
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sion. Occasionally also severe shock reactions have been observed
In hus first 360 cases, Lorenz reported three deaths occurring 1m-
mediately after reduction with symptoms resembling shock
There was no mortality in our series of cases. In cases of threat-
eming spasmodic attacks or shock, the cast should be removed
immediately, and the hip should be redislocated to relieve ten-
sion

Another condition, which may be considered as a complica-
tion, 1s the occasionally observed hematoma appearing in the
grom, which are frequently asociated with extensive edema of
the labia or scrotum. Hematoma and edema will usually sub-
nide wathin a few days following application of moist compresses
We have encountered suppuration of 3 hematoma n only a
single case.

It must, 1n all justice, be admutted that all of these accidents
cannot be charged to the method per se, but are attributable
solely to the fact that 1ts sphere of usefulness has been exceeded
1n applying 1t to children who are far too old for closed reduc-
tion.

For this reason, 1t 15 earnestly recommended that trespass-
mg beyond the accepted age limits be avorded, and that forcible
reduction be omiited even in difficult cases within the age limuts

E. TREATMENT IN OLDER PATIENTS

We have emphasized the fact that closed methods of treat-
ment of ¢ b H are indicated only within a certain age hmut. The
latter 15 usually low, being placed for unilateral dislocation at
completion of the sixth year, and for bilateral dislocation at
completion of the fifth year (p 198) Beyond these age umits
the difficulues of treatment rapudly increase, and may as the
patient grows older even become insurmountable Even reduc-
tion meets with serious resistance owing to nutritional shorten-
ng of the muscle, hour-glass contraction of the capsule, or ad-
hesions of the capsular hood and pocket. Eventual failure 15 at-
tobutable to deficient development of the socket In the older
3ge peniod, the acetabulum ceases to grow and becomes incap-
able of further development. On the other hand, we have the
striking phenomenon that 1n some instances, 1n spite of the
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absence of the femoral head in the sochet, the acetabulum may
continue to develop due to a resrdual power of growth and
show a greater susceptibility 1n later years than dunng the earher
years It 15 easy to see therefore why actempts have been
made to extend the period for treatment considerably beyond
the zccepted time mit. Thus Stumme Bade, Drehmann Lo
renz, Reiner, Springer Gourdon, Bradford and others have
reported successful reductions in patients up to fifteen years of
age and over

In general homever exaggerations in this direction should
be avorded The price of recklessness in this connection 15 only
too frequently accidents of all hinds. However under especually
favorable conditions, reduction may be accomplished with sur
prising ease also 1n older cases. Successful reduction may be
possible 1n such cases when there 15 only 2 shight shortning not
exceeding 1 to 2 inches, or in the presence of particularly favor
able form relations between the femoral head and sochet or n
cases 1n which roentgenograms show that the femoral head
on longitudinal traction can eanly be brought down near the
level of the socket (telescopic test)

To be sure, 1t 15 neither possible nor advisable in these cases,
to undertake treatment in the same manner as described n the
preceding chapter  Such children must first be subjected to a
preparatory treatment such as traction in bed  Skelelal traction
by means of 2 hurschner wire 1s employed The patient 1s then
placed on a Braun splint with a weight tracton of 10 to 20
pounds. The foot of the bed must be raised about 20 inches.
Most prabably the continuous traction not only stretches the
musculature but may also gradually widen the isthmus, and thus
facilitates passage of the head during reduction

Tracton should be mantained unul the femoral head has
been pulled down to the level of the socket and all tension has
been overcome In mobile hips, this procedure will tahe two
to three wecks n more rigid hips four weeks. The effect of the
traction 1s controlled by bedside ro~ntgenography We con
sider tenotomy of the abductors unnecessary and unsuitable
because with this procedure the lever effect which s so0 smpor
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Allison (1905) was one of the first who studied the anatomic
conditions following closed reduction 1n a case of double con
genutal dislocation 1n a girl of seven years, who died four months
after manipulative reduction, of tuberculous menmgitis. The
reduction had been very difficult, but was accomplished 1n a sac
isfactory manner by the Lorenz technic. Allison describes the
findings as follows Duning the section evidences of an old
hemorrhage and lacerations were discovered, particularly in the
adductor muscles. The capsule was abundant and much thicken
ed posteriorly The lig teres was abnormally long  The socket
was shallow of trangular shape with the base posterior The
cartilage was present, 1¢, covered with connective tissue.  For
the rest, Allison confines his report chefly to anatomical data and
principally from the standpoint of obstacles to be overcome

E. Mueller describes two such specimens. The first was
taken from a girl of four years, who died of meningitis two years
after completely successful reduction. The socket had the shape
of a regularly rounded, hollow shell, forming more than two-
fifths of a2 circle. The base was covered with a smooth layer of
cartilage  The roof of the socket was broad but sull composed
chiefly of cartilage The femoral head formed a ball correspond
g to the socket and was 1n sntimate contact with it The eap
sule stretched tensely from the nm of the socket down to the
neck of the femur No abnormal protrusion could be observed

Mueller s second specimen was taken from a girl of 217
years, who died of pneumonia six to seven weeks following re
duction The hip which at avtopsy was sull in the pnimary
position, showed no conformity between the femoral head and
the socket The socket was saucer shaped, while the head sull
showed a medio-posterior flattering and betwcen the head and
the socket were several interspaces filled with loose fatty tusue
The condition of the capsule was of special nterest The pos
terior superior portion, wnto which the femoral head had pre
viously fitted no longer bulged but was shrveled into numerous
folds, which no longer permutted any reconstruction of the
hughly arched peak of the capsular hood Anteriorly the cap
sule was stretched taut over the femoral head presung the latter
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Fig 87  Congemtal distocatson of the lefe side wn a2 gurl one year of age

following reduction and became mixed with th- prohiferating
vonnective uissue covering the base of the socket The limbus
was pulled down by the capsular hood and tended to renforce
the capsule which appeared atrophied especially tn its postenor
and superior parts and was shorter and thicker than normal
Puttrs specimen showed very clearly the process of plastic ad
justment of the joint to the new conditions imposed by reduc
tion

Tte changes described above as sprainging from the hesling
process can be followed 1n part 1n the rorntgenogram  Already
Drecsmann observed in one case that even fourteen days after
reduction the femoral head appeared in the ro ntgen 1image
1': cm. clos r to th= floor of the so-ket He concluded there
fore that resorprion of the hypertrophic acetabular contents
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Fig 89 The same caw as 1n Figs, 87 and 83 at the age of ux years. Normul
anatomuc condition of the reduced hip hardly to be divtingunbed from the

normal nght nde.

be abandoned even though the process may require a longer
ume In this connection Gills observatons are of great in
terest In a series of cases he was able to show thae although
no acetabular roof could be demonstrated 1n the roentgenogram
even years after reduction the same socher mught later show a
perfectly normal deselopment In the final analysis, therefore
functional stimulation had produced 1ts effect

If the head 1s adjusted concentncally, then a reshaping of
the head takes place in which it approximates the normal con
figuration. From thss change in the shape of the head and from
the ossification processes 1t 115 possble to determine whether
the head 1s adjusted concentrically thus indicating a good prog
nosis  After three to four years a sclerosis of the acetabular con
tour constituting the termmation of the regenerauve procevses
18 usually demonstrable (Figs. 90 91 and 92) Premature scleroms
of the roof of the sochct while 1t 15 sull perpendicular precludes
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Fig 90 Bilateral congemitsl dulocation 1n 2 boy 4% yen of age with
marked duplacement (Juxatio supracotyludea et ihiaca)

| PR B B

Fig 91 The sume case 23 1n Fig 50 tollowing closed reduction, 1n sccen

T:n‘d Prmicy pontion. The femoral beads were brought down by prelminary

i traction.” Note the marginal proliferanon at the upper om of the ace
ST 2 & ngn of beginning develop of the acerabul
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Fig 92 The s3me cawc as in Figs. 90 and 91 three years later at the age of
seven years. Perfect gnitomuc healing on boch sides

further bone development and must be regarded as an unfavor
able prognostic sign (Fig 93)

Francillon considers the question of ossification of the ace
tabular margin and n parucular of the acetabular roof to be
mumately related to the development of the osa acetabuh
which can often be seen also 1n the roentgenogram as a small acees
sory ossification nucleus on the cramal margin of the acetabujum
Francillon draws from this fact the practical conclusion chat
this structure must be left inract and that reduction osver the
superior rim of the acetabulum rs therefore absolutely comra
indicated

If the adjustment of the head 1s not completely concentnc
duning the pnmany poution, or if an imtiafly correct primary
position 1s not maintained for a sufficient length of ume or
the presence of unfasorable anatomie condiions espeenlly with
a more marked anteversion A neck there results an
excentric { “ the
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Fg 93 Bilateral congenital dislocation 1 2 gel four years of age, two years
after closed reduction. Premvature sclerosis of roof of the acetabulum dem
of

Ter the reg tive process. No further development can

Tn this event, the oniginal socket 1s not found deepened as a
whole but there 15 always also a portion of the cartilaginous roof of
the socket involved 1n its formation. This does not constitute
any 1deal result, but rather the beginning of subluxation. In
bilateral dislocation, 1t occurs frequently enough that one nde
shows a concentric acetabular formation, and the other side an
excentric formation

The studies and observations here presented indicate that
the constituent tissues of the joint (supporting and connective
tisues) possess an extraordinary capacity for regeneration. The
power of regeneration 15 particularly active i the first and sec-
ond sear of life, but may exert its formative effects even later
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Fig 92, The 1ame case as in Figs. 90 and 91 three yeary later at the age of
seven yean. Perfect anatonuc healing on both udes

further bone development and must be regarded as an unfavor
able prognostic sign (Fig 93)

Franaillon considers the question of osstficacon of the ace
tabular margin and 1n parucular of the acetabular roof to be
mtimately related to the development of the ossa acetabuli
which can often be seen also 1n the roentgenogram as a small acees
sory ossification nucleus on the cranial margin of the acetabulum
Francillon draws from this fact the pracucal conclusion that
this structure must be left mntact and that reduction over the
supertor nm of the acetabulum s therefore absolutely contra
indicated

1f the adjustment of the head 1s not completely concentnc
duning the primary position or 1f an mtully correct priman
position 15 not mamntaned for a sufficsent Jength of time oran
the presence of unfavorable anatomic conditions especually with
2 more marked anteversion of the femoral neck there resules an
excentric formation of the acetabulum
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Fig 93 Bilateral congental dulocation 1n a girl four years of age, two years
after closed reduction. Premature sclerosis of the roof of the acrtabulum dem
omtrate termunation of the regencrative procas. No further development can
be expected.

Tn this event, the onginal socket 1s not found deepened as a
whole, but there 15 always also a portion of the carnlaginous roof of
the socket 1nvolved in 1ts formation This does not constitute
any 1deal result, but rather the beginming of subluxation In
bilateral dislocation it occurs frequently enough that one side
shows 2 concentnic acetabular formation, and the other side an
excentric formation.

The studies and observations here presented indicate that
the constituent tissues of the jont (supporting and connective
tissues) possess an extraordinary capacity for regeneration The
bower of regeneration 15 particularly active m the first and sec-
ond year of life but may exert its formative effects even larer
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Fig 92 The 1ame case as n Figs. 90 and 91 three years laver at the
seven years. Perfect anatonuc healing on both udes.

further bone development and must be regarded as an unf:
able prognosuc sign (Fig 93)

Francillon connders the question of osnficaton of the
tabular margin, and mn parucular of the acetabular roof, ¢
mtimately related to the development of the oma acera
which can often be seen 2lso 1n the roentgenogram as a small a
sory ossification nucleus on the cranual margin of the acetabu
Francillon draws from thus fact the pracucal concluson
this structure must be left intact and that reduction over
superior nm of the acetabulum 15 therefore absolutely cor
indicated

If the adjustment of the head 15 not completely conces
dunng the primary position, or if an mmally correct prn
pontion 1 not mamntaned for a sufficrent length of ume o
the presence of unfavorable anatomic conditions espenally
2 more marked anteversion of the femoral neck there result
excentrie formation of the acetabulum
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Fig. 93 Bilateral congenstal dislocation 1n a j,l,:l iour years of age, two years

after closed reduction, Premature scleroshs of roof of the acetabulum dem
onstrates terminaton of the regenerstive process. No further development can
be expected.

Tn this event, the onginal socket 13 not found deepened as a
whole, but there 13 always also a portion of the cartilaginous roof of
the socket involved 1n 1ts formation. This does not constitute
any 1deal result, but rather the beginning of subluxation. In
buateral dislocation 1t occurs frequently enough that one mde
shows a concentric acetabular formation, and the other side an
excentric formation

The studies and observations here presented indicate that
the constituent tissues of the joint (supporting and connective
tissues) possess an extraordinary capacity for regeneration The
power of regeneration is particularly active in the first and sec-
ond year of life but may exert its formauve effects even later
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in certan periods of mcreased sensitnaty to funcrional stmulus,

e regeneration of the connective ussue and cartlage takes
place farly rapidly that of the bone somewhat later At any
fate up to 2 certain age the properly reduced and suffickently
long retained femora) head 15 capable of exerting 2 formative
effect or sumulus on the cartilaginous layer of the socker, which
15 sull an the stage of intensne growth The insufficient base of
the socket may thus develop to such an extent that 1t will finally
suffice to retain the head permanently

It has been demonstrared beyond question by the banc con
tributions of J Wolff Roux and others, that jont reconstruc
tion 15 accomplished by functional adapiation as well as by the
natural fendency toward replacement of basic substances And
1t 15 just as certan that the earlier and more completely the nor
mal function of the tissues 1s restored, the more easily will the
organism adjust atself

We have seen that under the stimulus of funcuion even at
the pathologic site, a neoarthross develops which possesses 2
certain degree of functional capacity even if not wholly nor
mal  How much more readils may ths development be 1
bected s a physwlogic site, where the natural condifrons jor
such o nubritive and formative development of the jont are
ararlable

G RESULTS OF CLOSED REDUCTION

The questton as to the results obtamned by closed reduction
in dislocation has long been the object of serous study by oc
thopedists of nearly all natrons. The reported data are contra
dictory 1 so many respects, that it 15 almost impossible to pre
pare a generally serviceable statisuical presentation The differ
ent wnterpretations of success are not surprsmg considenng the
lack of agreement as regards the conception of cure W
as formerly 2 cure was conceded in all cases m which the X ry
showed the femoral head approximately ar the fesel of the sock
et beneath the roof of the sochet, thus including leswer degrees
of subluxation at present by svirtue of the expenence gained
from the follow up of cases reduced seseral years back this con
ception of cure has been considerably limited Today the m3
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One point evidently not given consderation 1n these sta
tistics, and at least as important as the unior bilaterahty of the
dislocation, was the age of the pauent at the tme of reduction

Lorenz presents statstics of end results 1n 477 wnidateral and
290 bilateral dislocations. He emphanized che fact that the
arteria of cure were strict, and that many of the unclasified re
sults could snll be conndered as a marked improvement over
the initial condition  These cases were divided nro age grovps.

Good End-Results in 767 Cases of Closed Reduction
According to Lorens

Unilaceral Dulocations (477 caser)

Age No. of cases Curer

2 193 €%

3 122 (2443

4 70 1%

s 43 L) 4r)

67 26 e

1 2t o

Bilateral Dulocatsons (250 cases)

Apge No. of ctses Curer on one side  Cares on bath nder
2 (1} 3% 437,
3 62 1077 347
4 9 567 24e
b 3 b1 Lr) 1
£7 47 [543 130
L 1% T 44

The dependence of good results upon the ege of the patent
15 evident. Patients with unilateral dislocations operated upon
i the rhird year have the besc results, e cures m 60 per cent
of cases. In patients beyond this age period, the percentage of
cures falls rapidly to reach 46 per cent 1n pauents of eight years
of age
This question of end results became a subject for heared
ducussion also later on. In 1921 the American Orthopedic
Assocatron appointed 2 commuttes to mmesugate the end re
sults after 2 penod of at least three years, including Goldthwart,
Adams and Rudlon The problem was approached from sarous
anglet, but oo defimte conclusion could be reached because the
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Seventy-four cases were followed up and good results were re
corded 1n 50 per cent Reluxations occurred 1 only ane per
cent of the cases. These findings were 1n agreement with those
of ather writers, indicating that cases 1 which reduction was
completed before the third year of life and in which a com
pletely normal joint was obtained, remained permanently cured

As regards our personal experinces, obtamed from the ma
teral at the Vienna Chic duning the years 1901 to 1923 1
must be kept in mund thae the majonty of our patients nere
recruited from the most varous parts of what constituted che
Austrisn Kingdom at thar ume, and that after ies dissolution
afeer the end of the first World War, these pantients were scat
tered to all points of the compass. Many of them could not be
located and from others only scant information could be ob
tained by letter

The result of a survey was as follons Of a total of 2 138 pa
tients treated by the Lorenz method only 414 returned for
examnation 2nd X-ray control, 1¢ only about one fifth of the
cases In alf cases, the period of follow up was five 1o ten years
or more. The cases were divided wato three age groups, the first
between one and three years the second berween three and ux
years, and the third group above six years of age  The results
are shown 1n the following table

End Resnlts i 414 Controlled Cases of Closed Reduction
According to Hass

Type of dis- Revults
Ae ylZ:auon excellent good {ar ;-c;x
5 36° 1 3
' yan ‘L:‘]':‘:::;l 42" ‘ 29/ 17 1
3 6 yaans unilatersl 29¢ 25 271 ;;
trlateral 0 n -f et
over & ycars unlateral 6’ 12¢ 3 ps
alateral - 9 28

In the first age group of one to three years, excelfent revults
were obtamed 1n about S0 per cent of cases. Then the per
centage of good results dropped rapidly 1o the next age group
The results were considerably less favorable mn patents of the
ame age group with bilateral dulocations.
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Of special interest are the statstics of Trahan writers.

Putts (1934) reports 523 re-cxamined cases treated during
the years 1899 to 1927, with an observation period of 2 mim
mum of four years and 2 maximum of seven years following
closed reduction All cases were treated according to the Paai-
Lorenz method The results were indicated by means of a nu-
merical system from 0 to 10 as ranging from complete failure
to a perfect result Putti likewse distinguished between anatomic
and functional results The anatomic results were obviously
determined by the X ray findings A careful analyss reveals
that of a total number of 284 cases treated in the period from
1899 to 1920 the percentage of good anatomic results was 22 87
per cent, that of good functional results 29 57 per cent Of a
total number of 239 cases treated during the period of 1921 to
1927, the percentage of good anatomuc results increased to 47 68
per cent, and that of the good functional results to §3 12 per
cent. The total number of unilateral cases from 1899 to 1927
was 287 Of this number the anatomic results were good in
41 86 per cent and the functional results were good in 50 50
per cent. Of the total number of 236 bilateral cases, duning the
same peryod, anatomuc results were good in 25 per cent and func-
tional results were good 1n 27 96 per cent In the total series of
523 cases, redulocation occurred 1n 4 58 per cent

In summanzing the total number of controlled cases (523
cases) treated between 1899 and 1927, 1t 1 thus evident that
good anatomic results were obtained in 34 22 per cent and good
functional results in 40 34 per cent  Puttt concludes that judg-
ing from the progress in treatment during the last ten to fifteen
years, the total percentage of good results should have increased
by approximately ten points, 1¢., from 40-45 per cent to 50-55
per cent.

Following the same principle of examination and continuing
Putus statestics Scaglieter, 1n 1940, called 1n all cases treated
between 1928 and 1934 In an analyss of the results, he has
combined the later figures with those of Putt. Of the 3055
patients contacted, only 914 or 26 64 per cent, returned for
re examination  The percentage of final results shows no essen-
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tal difference from that reported by Pure: 1n 1932 Good results
were obtained tn an average of 45-50 per cent of cases depend
mg upon the age at which reduction was performed

According to Poh (1935) ar the Chnmic 1n Muano, closed
reduction w23 performed mn 7,561 cases, or 90 01 per cent of
the total number of 8,196 cases treated during the period from
1903 to 1936 In this record are included the stanstics from the
same chinic published by Annovazz: in 1932 Poh divsdes his
cases snto four age groups the first group includes panents under
two years of age the second group pauents between two and
five years of age the third group patients beeween five and 10
years of age and the fourth group pauents of more than I0
years of age  The number of controlled cases 1s not stated.

Resnlts of Closed Reduction According to Poll
Age Type of Good Sausfactoey Paoc

dislocatson resolts results results
Under 2 years unulateral 202, 91470 3394
talsteral 4932 3793 ¢ 1253~
25 yeans unibageral €6 107 1409 ¢ 1972
bulateral 32987 39 867, 718 ¢
§ 10 yan vtulateral 1589 609 304
balareral 17 33¢ 337 7856
Orer 10 yaans wnslateral 16 66 £33 ¢ 7497
only

Taking mnto consderation the period of observation the per
centage of good results 1n this series would be as follows

Cases reviened § yrs. after waslaters! 1327
reducuon bidateral 40.26 ~
Cases reviewed moce than § yre vrubaterat 116
after reduction belazerat B2 X H
The average percentage of good results 15, therefore 5207
per cent

Poli separates the cases of primary subluvation from the
general group of luxations. The treatment was, however prac
ncally the same as for true dislocaton. Child  of fess than
1-11; years of age ‘ch with abdue mward ro-
tation i casts, and mo by the 2 of DPuttrs

s

spline for 4 to 8 months. beyond classical
Pacy Lorenz reductron w results the same
sth su however

as 1n true distocations. 1
.






222 CONGENITAL DISLOCATION OF THE Hir

three months  Walking exercises were smitiated at an average
of six to eight months after smmobilizavion  The observanon
period was from one to 20 years after reduction

Results of Closed Reduction i Relation fo Age Gronps
According to Steiudler, Kulowski and Frennd

Age at ume of Results

reducuon Good Fair Poor  Undetermuned
1to2 years 461477 T8, P2 X AN 763 o
21to3 yean 553377 126277 20387, 1163
Jto4 yeaans 177, 173077 30237 1280
4taf years 2437% 187577 37301, 2374
§ years and over 287215 17 14, 1420 1

An average of 55 per cent of satsfactory results was there-
fore estimated Good results decrease with age and results grow
definitely less favorable as the duration of the period of obser
vation increases.

The above report was fater supplemented by Ponset (1944}
to include 103 additional cases treated by closed reduction at
the Steindler Clime. Good anatomic results (well developed
hip joints) were reported in 12 cases, or 11 6 per cent of the
series and good functional results in 47, or 45 6 per cent,

Seversn (1940) a pupil of Waldenstroem reports results of
closed reduction 1n 306 cases re-cxamined m a follow-up series
five to twenty-seven years after the beginming of treatment
The serres included 116 bilateral and 190 unilateral cases, and
417 Hups n all The age at which reduction was performed
vaned greatly Lighty four per cent of the patients were treated
before ther fifth birthday The oldest was a girl with umlateral
distocation treated ac the age of 12 years. Sevenn consders five
years the mummum time required to elapse before end results
can be judged

According to the rocntgenologic features of the jont he
classfied hus cases into six groups Group [ normal hips, Group
Il moderate deformty, Group II{ dysplana wicthout subluxa
tion Group 1V subluxation Grovp V the femoral head articu
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on a comparatively smalf number of cases, the real value of hus
study hes not so much n the end-result percentages, as i the
hght he threw upon the subject of treatment from the very be
ginning to the very end

In a more recent review (1948) Gill presents the following
end results Of 53 cases treated by closed reduction and fol-
lowed up for 2 conaderable period of time (ac least three years),
the end resules were as follows

Eud Results bt 53 Controlled Cases of Closed Rednction
According to Gill

Perfect resnles 17 casex 32074,
Excelfent resufts 11 cases 20767
Ssusfactory resules 15 caney 10
Failures 10 cases 1

The tme required for restoration of normal anatomical re
lattons varies greatly In some cases, restoration was mamfest as
carly as three years after reduction In others, 1t might be de
layed to the time of puberty Good end results depend 10 2
great extent upon the age of the patent at the ume of the
reduction the technic of procedure and proper after care Some
obseryations suggested thae the reactive capacity may be of just
as great importance as the time factor in the restoration of a
perfect hip

Bost Hagey Schottstact and Lacsen (1948) presented a e
port of results obtawned 1 a series of 112 hips in 86 panents
treated within the first three years of hfe, covenng a period
from one to 13 years after the commencement of treatment
The patsents included m this study were treated by 2 number
of surgeons, and therefore the type of treatment vared con
siderably  As a rule the treatment consisted of closed reduction
by the method of Denucé  In some cases, the original mampu
lation was preceded by apphecation of a traction spline as ree
ommended by Coonse In some cases followtng immobhization
in a plaster cast for approximately fise months the plaster cant
@ as replaced by a Ponsets bar "

Fxcellent or nearly excellenc anatomic results were obtan
in 51 4 per cent of the 112 cases and funcuiona) resufts »ere ex
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many cases of that period trearment was sull very imperfect
Certainly the reduction and after-care did not everywhere re
cerve the requusite atrention

Another fact which helps to explan the contradictory find
ings 1s the disparity in the clasificatron of the end results. Most
writers are satisfied with reporting only “cured cases, sgnonng
all other degrees of amelioration  Surely, a perfect anatorme
restitution must be the objective aimed at by treatment  How
ever, n evaluating the worth of the treatment one must tahe
mto consideration not only the anatomucally perfect rosults,
but also anatomcally less sausfacrory, but functionally faver
able results. Even though a joint may not be perfect as fac as
anatormic restoratron 13 concerned, 1t may from the patients
and functional pont of view be considered satisfactory (Fig
94) On the other hand chere are cases in % hech adjustment ap
pears perfect roentgenographically, bue tin which 2 more or less
complete ankyloss of the yoint must rate as a faldure In bilateral
cases, results often diffec markedly 1n the tno hips. Quire fre
quently the disability n the imperfectly reduced hip 1s Jess than
that in the perfectly reduced hip Invaluable as x ray examina
tion 13 for control of clinical findings, evaluaton of results can
not be based exclusively and solely on the roentgen findings.

In place of the categorical classifications of cured and

non cured which often permuts an arbitrary interpretation
1t would 1n our opinion scem more accurate to make use of the
current standard of grading 1 judging the end results an agree
ment wath hidner hrida Colonna and Carr This offers us the
follow ing classification

I Excellent when the gatt 1s completely normal pain free
and steady the Trendelenburg sign s negative, and when the
< ray shows completely normal anatomic conditions.

1 Good when the gait v normal the Trendelenburg sign
negamne cven though the x ray shows moderate deviations
from the normal such as a shghtly excentric pontion

1 Tar when hmping and deagging follow prolonged walh
ing with a shght Trendelenburg sign and the x ray shows defi
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mite changes, such as flattening of the acetabulum and muld de-
grees of subluxation.

IV Poor all other casss, in particular those with a pomtive
Trendelenburg mgn, 2 definite hmping gait and beginning or
mantfest redmlocation  All cases with ankyloss of the jomnt
should also be included m this group

Cases 1n the first group are considered as defimtely cured,
and also cases in the second group may be expected to reman
reduced The cases m the second group, may, however, later
n Ife show degenerative changes of the bone mn the nature of
an osteoarthritis due to wregulanities 1o the joint surfaces Cases
wn the third group have a dubious future. Many of these pa-
tients may mmprove but others may turn out worse and a
relapse may occur years after treatment.

A future follow-up system should be based on a classification
ltke that just descnibed Furthermore, the age of the patent at
the time of reduction must always be taken into considerarion,
as well as the time that hes elapsed since reducrion  From onr ea-
perience we can asswine that in patients who were treated af the
agr of 2 or 3 years and showed perfect resulls af the age of § or
€ years, these results will remain 1f however the anatowmc re-
sult s not satesfac tory at this age, the condition may becomse worse
ut the time of prberty Since results may change considecably dur-
ing the course of years, and especislly during the critical period of
puberty, it 15 probably unwise to draw conclusions as to end results
before the patient has passed the age of puberty Resules of treat-
mcnlt before 10 years after reduction cannot be regarded as end
resules

Considered from this angle, we find that even the pesssmust-
wally inchined allow excellent results, corresponding to anatomuc
and funcuonal cure, in about oue-balf of cases in which 1he
dulocetion was rednced during 1be first three years of life From
a pracucal pomt of view, treatment may also be considered suc-
cessful, 1 cases 1n which the characterisuc imp of dislocation
has permanently duappeared, when the jont 1s freely movable,
and the roentgenogram shows a mufficiently shaped jaint, even

though the erincal eye of the anatomut may not admut a per-
fectly normal joine
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H FAILURES OF CLOSED REDUCTION
1 REDISLOCATIONS

Below 15 2 comparison of statistics on the meidence of redss
location

No. of controlled cases Reduslocations

Ludloff (1911) 34 e
Lorenz (1920) 767 2 %
Adams (1921) 195 174
Lovett and Soutter (1922) 238 t ¢
Nové Josserand (1928) 212 (1)
M Lange (1929) 1450 45
Putti (1934) 523 438!
Pak (1937) —" 139¢
Gill (1943) 98 €5 3¢
Ponsets (1944) 103 27%

Nrmber of controlled caser mot stated

On the whole the number of redislocatrons 1s smaller now
than formerly, when treatment was very imperfect The un
usually large number of redislocations reported by Gill, can be
explaned by the fact that he included 1n his group of redisloca
tions all cases showing even the shghtest roentgenographic evi
dence of subluxaton.

We must dustinguish between carly redislocation e, cases
in which signs of redislocation appear while the hmb 15 1 the
cast or shortly after its removal, and late redislocation which
may develop years after apparent cure

a) Early Redsslocations Redislocations which become mant
fest while the limb 15 still 1n the cast are usually due to made
quate reduction or to interposition of a soft part or to care
lessness in changing the cast Redsslocations which appear after
the cast treatment may be due to any of the following causes

1 A deficient, not accurately concentric primary position

2 A primary pownion, correct per s but not long enough
mantained

3 Particularly unfasorable anatomic condiions, leading 10
an excentric formation of the acetabulum

4 Absence or retardanion of development of the roof of
the socket
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defimitely acenbute only four redislocations and two subluxations
to anteversion of the femoral nech

We have drawn attention in the chapter on Pathology to the
fact that anteversion has frequently been overrated in its ng
nificance for the development of con (p 63) But even
though 1ts importance may have been exaggerated 2s a causatne
factor in the pathogenesis of dislocation we cannot afford to
nnderestimate the role of anteversion as 2 cause of redsslocation
If anteversion fails to retrogress spontancously or when the socker
cannot adjust 1tself to the anteverted femoral head at least to
the extent that the inner posterior pole can find adequate support
i the upper posterior quadrant of the acetabulum then an an
terior supenior reduslocation would seem inevitable  In many
cases, however, the anteversion may have developed secondanly
due to forced inward rotation or prolonged malposition of the
femoral head At any rate, 1t 1s a striking face that anteversion
1s found so frequently in those older cases 1n which the head has
persisted permanently in a subluxation posicion and that ¢ o
usually absent in 1hac dislocation (see Fig 30)

Krida 1s of the opinion that the most common cause of re
lapse 15 2 “torsion distortion  of the upper end of the femur
“The struggle for stabiity in the carly phases of ambulton
forces the dislocated head towards bony contact with the side
of the ileum sometimes to a degree sufficient to produce 3 sec
ondary acetabulum by constantly attempted 1nward rotaton of
the outward rotated extremity The plasnc infanule femur
incapable of fully withstanding this rotary stress, and conse
quently develops a torsion deformity  hnda therefore sdmits
the posabihity that antesersion may be produced secondanfy and
prncipally by continued nward rotation

In our opinion antesersion 15 trrefevant vp to the third year
of Iifc In some older cases, howeter 1t cannot be demed that
primary or sccondary anteversion may be present and «f i ex
treme degree the femoral head may shde forward and up» ard
leading to redislocation

The most common cause of redislocation must be recog
nized however ta be prmanly falure of deselopment of the
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jomt, 1e, 2 disproportion between the stramn on the joint and
1ts powers of resistance

On the other hand, the author has been able to demonstrate

roentgenographically that the primary cause hes 1n anafomic

Fig 95 Late redislocation duoe 1o
disproportsonal developement of the
socket and femoral head. 2. Con
centric potition of the femoral head.
b. Excratnc postson after upward
and outward migration of the capr
tular axe

changes, and that the nsufficiency develops only as a resule of
these changes. From the observation of 14 cases, he has demon
strated that these late changes occur only in an anatomically i
completely restored joint

If such cases are followed up at continuous intervals, 1t may
be observed that the acetabulum and the femoral head do not
always develop at the same rate and that this difference 1n rate
of development 1s most marked at certain ages, namely tonard
the fifth and sixth year of Iife and later especually dunng the
period of puberty Simultaneous with acceleration of long
tudinal growth at the time of puberty the goint passes through
a most critical period It 15 at this stage that the epiphyses
and their adjoining sheletal parts undergo the most intense meta
bolic process of osification. During this critieal period there
may occur a flatteming of the already msufficient socket which
1s confronted with an unproportionally large head  The cause
of this difference in the rate of growth is probably the fact that
the acetabulum being the seat of the primary grow th disturbance
1s retarded 1n development wlhile che head i able 1o develop
quite freely (g 95)
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Tig 97 Fix. 78
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Tigs. 99 and 100
(Sec lepends opposite page )
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After three months, when the fracture was healed the lower leg
was liberated

The author recollects that in the Vienna Clinic at that tume,
more than 100 cases were treated 1n the manner yust described
The results showed hittle improvement, however and the meth
od was therefore abandoned There were, moreorer other de
termining reasons for departing from this technic, namely to be
gin with, the increased bone atrophy due to osteoclans, which
doubtless had a very deleterious effect on bone deselopment and
secondly, the necessity for including the knee and lower leg in
the cast, and thus interfering for a long time with any active
musculzr movement.

The strongest argument against the early correction of ante
version 1s the fact that in children wp fo three years of age
anfeversion is sreelevant n relafion fo treatment and reqmires
no correcfion  If the theory of anteversion were otherwise cor
rect, then 1t would hardly have been possible to achieve any
cure of ¢ H without ostcoclass.

In opposition to this theory, hnida 15 of the opimon that
anteversion should be corrected as early as possible  His proce
dure 1s as follows The hip 1s first reduced over the posteror
rm of the acctabulum (following preliminary suitable stretch
ing of the adductor region) The limb 1s then fixed in the mnets
ninety position Two wecks later 1f no abnormal antersor dis
location can be demonstrated the imb 15 fixed 1n mild nward
rotation and diminished abduction  If abnormal antenor distor
tion 15 present the hmb 15 fixed m a degree of mward rotatron
sufficient to completely overcome 1t The inw ard rotation 1s cor
rected 1n the second sicting approximately three months after
beginming trcatment by manual fracture of the femur in the
supracondy lar region and by suttable outward rotation of the
low er fragment

The Iimb 15 fixed in moderate abduction with shaht flexion
at the hip and moderate flexion at the knee of sufficient degree
to mantan the rotated pontion of the fragments In vniateral
cases 2 smple spica bandage for ambulation 51 appleed after #x
weeks. In bilateral cases, a longer period of fixation 18 recom
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ten days he cuts away the lower portion of the cast to the mar
gin of che muiddle and inferior third of the thigh ar which nte
he performs an ostcotomy, giving the peripheral fragment the
proper outward direction and then again applies 2 casr

Rotation osteotomy to correct the anteversion by rotating
the distal fragment outward, was also done by Hibbs, Sherman
and others. Hibbs performed the osteotomy before the closed
reduction, at the lower third of the femur Sherman did s¢ about
two months after open reduction.

Like Schede, we perform a subtrochanteric osteatomy three
months after reduction and introduce fuv Stetnmann pins
stead of one into the shaft of the femur one above and one be
low the site of osteotomy  Both nails are aincluded 1n the cast,
and are removed after uix wecks. After another six wecks the
entire cast 18 removed

Subtrochanteric osteotom) s preferable to the supracond)
far osteotomy, because 1t 1s closer to the site of the deformuty
and thus prevents any disturbance of the muscles of the knee
In our esttmation, this operation 1s indicated in from four 1o five
per cent of cases of any age
2 Past reduction Deformiues of the Upper End of the Femur

Besides the early and late redustocarions, postoperamne changes
of the upper end of che femur also threaten the reduced hip
These changes affect both the femoral neck and epiphyses of the
head, and may exert considerable mnfluence on the further fate
of the reduced hip Redard, Alsberg Ludloff Curnllet Buling
er Mueller Trochlich Nové Josserand Morel Wullstein Van
Nech and others, were the first to draw attention to thew changes.
Further reports folloned With regard to the incidence of these
changes, opinions differ sharply  Whereas, for snstance Redard
reports only one case of coxa vara in a senet of 50D treated cases
of dislocation Puerchhauer found coxa vara 1in 47§ per cent
of all reduced cases, changes 1 the femaral head developing in
part duning treatment 2nd in part after treatment  In roent
genograms of 200 reduced dulocavons 1 gloff found P"‘""“F't‘_
changes 1n the head and neck of the femur n 32§ per cent @

the cases
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Fig 102 Legg Perthes ducase of the nghe hup following cloned reductnn
1 gir] two years of age  Note the dimunution of the cprphvecs! nucles
marked dnturbsnce in the boae structure

numerous @ riters have discussed this phase (Puerchhamr
Horvath Bicbergell Bade Schwarz, Amstad Soederlun
w Gaugele Spitzy Macsuura Hifgenreiner Nagura and
The well known chnical sy mptoms coreey «
recurring sdentical roentgen picture,

ferent stages of development In the t

tion of the cpiphyseal nucleus of the

ances 1n bone structure  Later on

contours of che epiphyses with den

stance fragmentation of the epiphy

nation 10 a ¢y hindnical or mushroony

generatine process s fiashed Ocea s

femoral neck may be observed as +

processes are subchondral in ¢he ber:

cartidage intact but may later kead ¢
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Fig- 10} The same case a3 |; Figure 102 Fragmentation of the epiphyseal
o

atrophy of the epiphysis of the femoral head (Figs 102 103
and 104)

Purtt describes an epiphysitis of the epiphysis of the femoral
head and distinguishes three types

1 Pyknosis of the epiphyseal nucleus. This 1s the most com-
mon form of epiphysitis, mantfested by a densfication of the
epiphyseal nucleus. Tt frequently occurs very early, occasion-
ally a5 early a5 the second month following reduction In most
cases, however, 1t 1s scen toward the end of the fixation treat-
ment. Frequently the neck also 1s involved in the process, and

et shorter and broader, with a tendency to varus deform-

ity

2 Lacunar dissolntion of the nucleus. In this type the epi-
Phyns 18 infiltrated with lacunae and grooves from the begin
Mng, gving 1t a meve-like or rencular appearance.
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Fig 102 Legg Perthes disease of the nght hup following closed redoctson 1n
a girl two years of age. Note the diminution of the epiphyteal nuckeos with
marked disturbance 1 the bone structure

numerous writers have discussed this phase (Puerckhauer Eglod
Horvath, Biebergeil Bade Schwarz Amstad, Soederlund Sever
m, Gaugele Spitzy Matsuura Hilgenremner, Nagura and others)
The well known chinical sy mptoms correspond to the constantly
recurring identical roentgen picture which differs only ac dif
ferent stages of development In the beginmung there 1s a diminu
ton of the epiphyseal nucleus of the head with marked disturb
ances 1n bone structure Later on there 15 2 looseing of the
contours of the epiphyses, with densification of the bony sub-
stance fragmentation of the epiphyseal nucleus, and final terms
natton 1n a cyhndncal or mushroom shaped head when the re
generative process 15 finished Occasionally a broadening of the
femoral nech may be observed as a sign of regeneraton  The
processes are subchondral tn the beginning leaving the articular
carulage mtact but may fater lead to complete collapse and final
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Fig 104 The same case s Figures 102 and 103 Termmnatron of the eprphyseal
nucleus 1n 2 duk shaped epiphpus.

3 Cystie degeneratron of the nucleus Here we have to
deal not with densification or fragmentation but with a2 more
or less extensii e vacuohzation of the nucleus, % rthout any changes
m ats circumference In form and structure st resembles the
cystic rarefactions occasionally encountered at the thac margin
of the acetabulum.

On the basis of his observauions 1 18 cases at the Istituto
Rizzols Freund concluded thar most of the deformsnes of the
femoral head described as  late deformities, are caused by an
arncular process becoming acuve immediately follow g reduc
tion In hs opinion the articular process may be erther one of
two essentially different forms, one being deugnated 25 the 03
teochondrific type and the other as arthritis

Putts does not recognize a primary osteochondntss following
reduction but believes the change ta be a sccondary mamfesta
tion since as 2 rule 1t 15 encountered at 3 later daze long after
reduction when the development of the epiphyss 1 already
complete He suggests that some frophic disturbance due to cit
culatory deficiency 1s responsible 1n which the traumatic changes
or pressure changes m the hg teres may pliy 3 special pact
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jount of defective ‘anlage” react more sensitively to varous stm-
uli than those of a normal jont The pressure perssting for
months following reduction on the predominantly carulaginous
and thus less resistant epiphysss, 15 probably responsible for -
astag the asteochondertic process

It 15 posnble that also the atrophy of the bone in the Jong
period of fixation may play an auxdiary part.

As for the treatment of Legg-Perthes disease as a sequel of
reduction of the hip the only method hitherto suggested has
been complete relief from weight-bearing until regeneration 1s
attamed. The time required for complete regeneration averages
from three to four years. Many advise rest in bed with continu-
ous traction  We have never been able to reconcile ourselves to
this radieal measure, which dooms the patient to years of mnvalid-
wm and excludes hum from all actvity, especaally since the himb
can be spared by use of a mutable supporting apparatus {cahper
brace wath wschial seat) With the latter, the child can move
about freely and may also attend school In many cases, how-
ever a deformity of the head in the form of a coxa planz will
persust with a corresponding hmitation of abduction

Post-reduction changes may involve not only the femoral
head, but also the sorkes Roentgenographically, such changes
usially appear as cystic rarefactions in the roof of the socket.
Frequently they appear at a later date following reduction and
may be interpreted as degenerative mamifestanions of shght sig-
nificance (Fig 105)

greater mportance are those late changes . the constcu-
euts of the hip jome of the nature of a degenerative osteochon-
dnty, which develop on the bass of 1 retarded flat acetabulum,
and frequently lead to marked deformuties Some of these pa-
tents may do surprisingly well n spite of the deformuty of the
femaral head, but s later life, when they reach the age of 40
0 50 years, pam and dissbihety may develop (Fig 106)

Post reducuon complications with other diseases are extreme-
ly rare. One case of tuberculosss of the hp following closed re-
duction has been reported by Dease, another by Grospic. The case
:“c"-b‘d by Pease was that of a girl of exght years with 3 typical

3tory of coH on the left nde Closed reduction war accom-
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Fig 105 Roentgenogram of the left hip in 1 woman 27 yran of age Closed
reduction was performed at the age of four yeans. Note the flattemng of the
femoral bead and the cystic rarefaction i1n the roof of the socker

Fig. 106 The same case asan Fig 105 10 years later at the ape of 37 yeary
Marked hypertrophic osteoarthnts, Pain and duability have deve

plished when she was six years old, but subluxation sequired
further mampulations and casts. Because of persistent pan and
limitation of motion 1n all directions owing to muscle spasm 3
biopsy was performed which revealed tuberculous granulation
tissue Therefore 1n all cases of persistent pain and spasuc restrie
tion of motion 1n all directions folloning reduction of cost a
careful study should be made for powible secondary infection of
the joint

From these experiences 1n the pathogeness of the postopera
tine changes tn the femoral head and accrabulum we recognize
the necesity for following up roentgenologically at regular 1n
tervals, at lease twice a year afl children with reduced hup joinrs.
Only such constant control exerted over a perod of yrars can
yield informanion as to the presence of any of these untoward

conditions,
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lig 107 Special instruments for open reduction. A The Putt spreader for
dilatauon of the nthmus, B. The Lorens curette for remosing fat and fibro-
cartdaginous tisue from the acetabulum. €. The Murphy reamer for ram
g out the canty D The Codinilla lever for reduang the heid into the
socket.

erung of the socket 15 accomplished by removing the fibrocart

laginous masscs within 1t Lorenz has recommended 2 curette of
corresponding shape (Fig 107B) for this purpose Hoffa used
the Doyen socket dnli  Only in veny rare instances was any at

tempt made to mould the femoral head. Reduction of the fc

moral head w as accomplished by mncreased longuitudinal traction

achieved by rotating the abducted hmb award and pressure on
the trochanter In difficult cases the lever described by Cods

villa (Fig 107D) was used and greatly facihitated replacement
of the head in the socker Lorenz beheved that suture of the
capsule was unnccessary  After proper wound care a plaster
cast extending to the toes was applied in full extension shighe ab

duction of about 50 and moderate internal rotation
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Galloway an enthusiastic exponent of Shermans procedure
definitely abandoned the manipulative method, and used open re
duction in almost all cases at any age, even without any prelim
nary attempt at closed reduction For most children under nix
years of age Galloway employed the anterior incision but in ofder
patients, he used the posterior incision  Later he preferred the
Smuth Petersen approach to the hip  To support his theon)

that all cases should be treated by operation never by mamipu
laton alone, Galloway presented the following report of his
results. Of fifty open operations conducted 1n a series of 37
patients, seven operations in four of the patients consisted of
removal of the femoral head In three other cases, the opera
uons were secondary interventions on hips which had been op
erated upon before but which had redsslocated and in two cases
the results were unknown. Of the total of 38 operations 1n
31 pauents available for final evaluation a cure was obtained
in 12 instances, good results in 14 faiures 1n six and doubtfu!
results 1n 6 cases. There were six cases of infection and one death,
Among the cases classified as good results, there was one case
1n which netther hip was 1n the acetabulum, and a few cases wath
complete ankyloss. Tt 1s clear that these results could hardly be
expected o arouse enthusiasm for the open operatton Neverthe
less 1n the following years, the interest 1 open reduction has
shown signs of revival here and abroad. Many methods of open
reduction have been recommended and many cases have been
treated by open reduction (Allison hidner Tubby Lambotie
Deutschlaender Thomas, Fairbank Davis, Divon, Albee Wilks,
Clarke Putti Gill Leveuf, Stemart Schede Colonna and
others)

The techmc of chosce 1s that of Puttw The guiding principle
of his procedure s arthrotomy, paving the way for reduction.
It involves no reaming out of the glenoid fossa decoruficavion
of the cartlage or reshaping of the epiphyss In other words, all
these procedures directed toward adaptation of arucular com
ponents are abandoned. The operation 1 made as umple 3
posuble leaving the epiphysis such as it s to be placed as F‘“‘}I”c
as possible 1n the sochet such as it may be while observing ¢
most rigorous respect for the integrnity of the bony components
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Galloway an enthusiastic exponent of Sherman's procedure
defimtely abandoned the manipulative method, and used open e
duction 1n almost all cases at any age even without any prehm
nanv attempt at closed reduction. For most children under nx
years of age, Galloway employed the antenor incsion but 1n older
pauents, he used the posterior incision  Later he preferred the
Smuth-Petersen approach to the hip  To support his theon
“that all cases should be treated by operation never by manipu
lauon alone  Galloway presented the following report of his
resules. Of fifty open operations conducted 1n 2 series of 37
patients seven operations in four of the panents consisted of
removal of the femoral head. In three other cases, the operz
uons were secondary interventions on hips which had been op-
crated upon before but which had redislocated, and 1n tno caws
the results were unhnown. Of the total of 38 operations in
31 pauents available for final evaluanion a cure was obtained
1n 12 snstances, good results in 14 falures 1n six and doubtful
results 1n 6 cases. There were six cases of infection and one death.
Among the cases classified as  good resules ™ there was one case
in which neither hip was in the acetabulum and a few cases with
complete ankylosis. It 1s clear that these results could hardly be
expected to arouse enthusiasm for the open operation. Neverthe
less, in the following jears, the interest 1n open reduction has
shown signs of revival here and abroad. Many methods of open
reduction have been recommended and many cases hase been
treated by open reduction (Allison Rhidner Tubby Lambotte
Deutschlacnder Thomas, Farbanh Davis, Dixon, Albee Willis,
Clairke Puti Gill Leveuf Stemarr, Schede, Colonna and
others)

The technic of choice 1s that of Puttr. The guiding prinowple
of his procedure 13 arthrotomy paving the way for reducuon
It involies no reaming out of the glenod fosu decortificanion
of the cartilage or reshaping of the epiphysis In other wordy, all
these procedures directed toward adaptation of arucular com
ponents are abandoned The operaton 18 made 33 simple 33
possible leaving the epiphysis such as st s, to be placed as gently
as posuble in the sochet, such as 1t may be while observing the
most rigotous respect for the mtegnty of the bony components
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of the jont Thus we have 2 wide exposure of the jomt, with
removal of all non osseons obstacles Reduction 1tself, for which
the arthrotomy s but a necessary preliminary act, 18 performed
essentually 10 the same manner as for closed reduction

PrttPs teconsc as described by Putts and Zanolt The pa-
nent 15 placed on the Putti table, which permuts longitudinal
traction on both Limbs. Putt uses an anterolateral approach,
reaching the jont becween the lateral border of the sartorius
and tensor fasciae and deeper down, lateral to the rectus (Fig
112) It 15 a broad, safe approach to the capsule, and has only
one duadvantage When the dislocation 18 very marked, the
femoral epiphysis remains hidden belund the tensor and partly
below the gluteus medius. He therefore recommends that the
upper end of the incison be extended obliquely upward paralle]
with, and one finger breadth below the crest of the ihum. In
ths way the entire thickness of the tensor and the antenor
fibers of the gluteus medius are divided transversely one or two
centimeters below the ihac crest, and the muscles are detached
from the bone. Thus the space between the sartorius and censor
s widely exposed offering a better view of the enure capsular
field covering the epiphysis. In the depths, the capsule covening
the head 15 exposed berween the rectus and the tensor In the
distal portion of the wound appears a branch of the lateral
crcumflex femoral artery, accompanied by one or two vemns
and a small branch of the femoral nerve This 18 hgated and
divided The aponeurotic sheath extending between the rectus
and lateral vastus, 13 divided in the hine of the incison, thus
exposing the whole capsule The capsule 15 opened by an obhque
wncsion from above downward, expomng the entire epiphyss.
This incumon 15 then extended distally to expose the neck of the
femur Upon outward rotation of the mb the epiphyms will
then shp out of the capsular opening It 15 then necessary to
study the commumecation between the upper portion of the
capsule and the acetabulum, to determine whether the isthmus
1s open or closed In che presence of a free commumecation with
the acecabulum, which 1s more favorable but less common, the
isthmus 15 dilated with a special spreader (Fig 107A) Betwmeen
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the open branches of the spreader, the antenor wall of the
ssthmus 15 then divided further down to give a complete expos-
ure of the whole socket. An important guide to the acetabulum
15 the hg teres, which must not, therefore, be removed unul the
base of the socket has been definutely identsfied In most cases,
however, the path to the acetabulum 1s closed by 2 capsular
barrer, which 1s hard to idenufy It 1s then advisable to remove
with scusors the whole wall of the sthmus, beginning from
above and proceeding downward to the acetabulum This 15 the
most tedious part of the operation due to bleeding from the
capsule, and to the fact that not only the capsule of the wthmus,
but also the capsule covening the socker has to be removed
Finally, the upper nm of the socket, covered with ghstening
white cartilaginous tissue, 15 reached. The fossa itself may occa-
sonally be difficult to recognize because it 18 hyperplasne and
usually filled with amorphous cellular nssue. The latter should
be gently removed with the scimors and forceps, taking care nof
to Inpure the articular cartilage
At this pont, when the cavity 1 free, traction of more than
20 kilograms is applied to the leg As a rule, in children four to
six years of age, if the dulocaton 1 not too severe, this will
suffice to bring the head down to the level of the socket Reduc-
tion can then eanly be sccomphished by 2 movement of internal
rotauon and progressive abduction If the traction 1 not suf-
ficzent to overcome the renistance of the pelvio-femoral muscles,
it 11 ducontinued, and the clasuc maneuver of the Paci-Lorenz
method 15 apphied. Or, the hip may be reduced over the upper
rim of the socket For this maneuver Putti uses Codivilla s lever
(Fig 107D) Ths lever 15 placed behind the femoral head, and
smultancous with gradual abduction of the thigh, the head 1s
pushed slowly down Thus must be done very gently n order o
avoud injury to the femoral head It was Putti s experience that
most frequent obstacle 1o reduction was the penicapital

Fig 112 Puiifs method of open reducton. A Indicates skin wmason B
Antero-laveral appraach between tensor facuae and rectus, The dotted hine md:
cxees che divinon of the tensor below the ilac crest. C. Following completed
opeung of the caprule and accens to the cavity of the acetsbolum, the femoeal
head o carefully pushed beneath the margn of the limbus with the s of 2
Codirills kver (redrawn from Putu and Zanok)
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Fig 113 Colownss arthroplastic procedure A, Skin inaison. B. Demon
straung the method of chiseling through the greater erochanter C. The greater
trochanter wath ats atcached muncles 11 retracted upward and the capsuke 1
made 1ato 1 ¢ corenng the head. A smooth capacious caniey 1s carerted out at
the uite of the onginal acctabulum. D The head, with 113 caprule 1s then placed
in the newly formed scetabulum the greater trochanter 1 replaced and fixed
with kangaroo sutores (redrawn from Colonna)
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Fig 113 Colowsss arthroplutic procedure A Skun mamon, B Demon
straing the method of chuseling through the grester trochanter  C. The greater
crochanter with ity attached muicles 18 retracted upward and the caprule 1
made into & wc covenng the head. A smooth capacious cavity 1 cureteed ous at
the ute of the enginal acetabulum. D The head wach it capsule n then placed
1 the nenly formed acetabulum, the greater trochanter 1w replaced snd fixed
with kangaroo suturey (redrawn from Colonnay
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surface of the capsule will adhere firmly to the bony surface of
the newly formed acetabulum The greater trochanter, with it
attached muscles 1s then sutured back in ponition. A transfixation
of the greater trochanter 1s superfluous, but following appesition
of the fragments, 2 few mterrupted catgut sutures are placed
1 the soft cartlagmous tssue. The wound s closed 1n layers.
With the hip in complete extension and shght abduction of
about 20°, a umlateral plaster spica 1s apphed from the mpple
to the toes.

Colonna emphasizes the importance of careful watching not
only duning the first and second stages of the operacion, but also
duning the early postoperative period

Following removal of the cast after four weeks, and the
beginming of acttve and passive moton w bed, with the hmb
suspended, redislocation may be prevented by placing a pillow
between the limbs 1n order to mamntamn abduction of 10°-20° on
the affected side Colonna also recommends that traction of five
to 10 pounds be applied to the imb for & few weeks following
institution of acave movement i bed Exercising the Lhimb for
a few hours datly 1n 2 therapeutic tank has also proved beneficial
Patrents are encouraged to sit up, but should le flat on the
abdomen for some fime each day in order to prevent possible
flexion contracture of the hip Weight-bearing 15 not permtted
untyl the patient has attaned connderable degrees of paseve
and active motion in bed, and any tendency to adduction and
flexron has been corrected It may be three to six months before
weight-bearing can be permutted for gradually extended periods
daly If during this period, there are the shghtest uigns of * night-
emng up the patient must be immediately returned to bed
As a rule, traction for a few days will suffice to restore the pre-
vious range of motility Braces to munumize the effect of weight-
bearing are not recommended

There are certan indications and contraindications requinng
emphasns in the care of patients subjected to this operation The
operation s indicated in children under three years of age, when
closed reduction cannot be obtaned or when redislocation oc-
curs. Colonna feels that the operation 1 especially suited for
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children from three to 10 years of age but 1s contraindicated for
unilateral dislocation 1n children of more than 10 vears and for
bilateral dislocation 1n children of more than eight years of age
owing to the danger of later septic necross of the femoral head
in this older group

Gull objects to Colonnas procedure, cluming that the cap
sular layer covening the head will partially fill the socker and
thus interfere with a perfectly concentnic adjustment 1nto the
socket and favor reduslocation For this reason Gill prefers to
leave the acetabular carulage intact, and in the same utting to
adequately flatten the acetabular roof to prevent redislocation

GHl 5 technre  The mncsion 15 made along the anterior crest
of the 1lium to the anteror superior spine and then curves down
ward and backward, as in the Smith Petersen method. Tollowing
subperiosteal detachment of the tensor fascuae and a portion of
the gluteus medius sharp dissection through the anteror portron
of the incision 15 carned downward between the tensor fasciae
and sartorius, along the anterior border to the anterior inferior
spine of the 1lium Beyond this point the periosteum 15 densely
adherent to the thum. The capsule 1s then opened beginning at
the inferior spine and the ncision 1s extended backward for
1% to 2 inches. Since constrnction of the capsule about th-
femoral neck interferes with access, a second tncision 15 carried
upward at nght angles from the first incimon  beginming 1n the
center of the first incision 2nd proceeding upward to the femoral
head The latrer can then be delnvered 1nto the wound Follow
ing 1dentification of the origmal acetabulum  fibrous and ocea
sionally cartilaginous tissue as well are removed with scissors,
knife or 2 curved gouge 1n order to enlarge the acetabular cavity
The head of the femur 1s then placed 1 the acetabulum An ellip
tical bone flap of sufficient wideh to cover the head and including
the outer table of the shum only 1s detached from the ihum and
reflected downward Wedges of bone taken from the cres of
the thum are then introduced above the flap to fill 1n any gaps
between the flap and the shum

The upper margin of the gluteus medium and tensor fascrae
15 then sutured to the periosteum of the crest of the shum and
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After-trearment 15 based on the same principles as 1
reduction, re. the hip s first fixed n thcl:)nmarr)) po,mr:,,,d::g
s corrected only later when the acquired stability hay been
tested (p 186)

In all children more than five to six years of age with an
extremely flat acetabulum, and in whom one may expect devel
opment of 2 normal acetabulum by functional adaptation we
prefer with Gill, the combination of open reduction with recon
struction of the acetabular roof, by means of a shelf operation
Undoubtedly the shelf operation will cause less suffening of the
joint than the reaming out of the acetabulum. The technic of
this procedure will be described later

Smith-Petersen makes use of his witallum mould arthro
plasty alsoin cascsof co

Sristh-Petersen's lechmie  1n hus operation the incusion 13 car
ned along the antenior third of the thac crest to the antenor
supentor thac spine then downward along the mesial border of
the tensor fascuae latae to a level approximately two inches below
the level of the lesser trochanter The abdominal muscles, sar
tonus and Poupart s ligament are stnpped subperiosteally and re
flected menally  the gluteus medius, tensor fascue latae and
glutcus maximus laterally expouing the antenor thied of the
thum  The deep shac fascia 1s divided between the main ongin
and the acetabular ongin of the thac muscle. By retracting the
thopsoas mesially the anteror and inferior capsule of the hip
joint 15 exposed. The direct head of the rectus muscle and the
acetabular onigin of the ilizc muscle are divided close to the an
terior inferor thac spine and reflected laterally and the capwule
wased By this procedure the anterior and fateral aspect of the
head and neck are exposed rendering both sides of the joint avail
able for reconstructron

The purpose of the further steps of the operation 1 to cre
ate 1 ront with approximately normal mechansm as clowe 33
possible 10 the onginal site of the aceabulum  The acetabulum
1nd fermnoral head are remodelled with the ad of cuned gauges
and reamers and 2 vnathom mould applied which 1s loowly fitted
0 a3 to allow the greatest possible range of motion between st and
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the adjacent reshaped surfaces of the femoral head and ace
tabulum In order to extend the acetabular roof laterally, a
vertical osteotomy of the thum was performed.

Closure of the wound follows the lines of the approach The
head of the rectus muscle 18 sutured to the reflected head or to

Fig 114 Hey Groyer tion for redu
femur i horzned o T T s o M
Pt lha[mdtu{ emur 1 reduced into the acetabulum, the ends of the femur
g umted over 1 peg
the central tendon of the gluteus minimus, the abdomnal muscles
to the other gluteal muscles and fascia without tension
There remains stall another interesting surgical method to be
mentioned, namely that described by Hey Groves, in which the
dulocated femur 15 shorfened and then reduced In this opera-
tion, the femur 15 exposed through an anterior mcson wath re-
&0“1 of a segment of the femoral shaft about two inches long
ow the lesser trochanter The two ends of the femur are then
united over a peg By this shortening of the femur, the tension
t‘:}l:eall the great thigh muscles 1 rehieved, and the upper end of
femur can be brought down untl the head 1s on a level with
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the acetabulum  After deepening the sochet the head can then
be theust into 1t (Fig 114)  Mercer who tested this method
found that in spite of the removal of 2 large section of the fernur,
it 15 still not an easy matter to reduce the head 1nto the acetabu
lum and that extensne denudaron of the upper fragment 1s
required to permit adequate mobitization of the central frag
ment  Up to the present ac feast the method has not been widely
accepted

B RESULTS OF OPEN REDUCTION

Adequate statisucs of proved end results folfowing open re
duction are extremely rare Older wrniters, such as Hoffa and
Lorenz limic their comment to the statement that open redue
ton s not wechout rish to Life, that the percentage of ankylosis
and contracture 1s high, and that good functional results constr
tute the exception It was cherefore that i therr tme these
wnters decided to drscard open operation for closed reduction
Also Jones and Lovett, in cher Teatbook on Orthopedic Surgery
(1923) concluded from their experiences that “the reducron
of congerutal duslocation of the hip by the cutting operation
nat 2 satisfactory one.”

A more extensive and critical account was contributed by
Howorth and South (1932) 1 a detailed study of all patients
treated by open operation for congemital dislocation of the hup
at the New York Orthopedic Hosprtal betneen 1920 and 1929
The report includes 72 cases. At the time of operatron, 16
patients were less than three years of age 39 from three to five
years wnclusne 14 from six to mine years and three above 10
years. Torry nix cases were untateral and 26 bifateral OF the
latter only ten had double open reduction thus bringing the
total aumber of hips treated by open reductian to 82 No pre
liminany tracuon was employed in any case The Smuth Petersen
approach was used Swmple open reduction was donc i 34 per .
cent, reamung-out 1n 42 per cent, and the shelf operatson it
per cent One patient died on the eperating tble

Reduction was muntaned n 61 per centof
months or mere after operation subluxation o M oper

[}
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cent, and only 8 per cent redislocated A good functional result
was obtained 1n 67 per cent of the hups.

During the following three and one-half years, 50 additional
open reductions were performed and reported by Farell and
Howorth (1935) Good functional results were secured 1n both
series 1n 78 per cent of the open reductions.

An interesting report of Scaghetts (1942) concerns a series
of 4,990 cases of D H treated at the Isttuto Rizzoli during the
years 1899 to 1938, in which 176 cases, or 3 52 per cent, were
subgected to open reduction Of these 176 cases, only 49 could
be re-examined following an observation period of 4 to 33
years after operation Of the total number of open reductions,
good results were obtamned n 25 per cent The results appeared
to be particularly influenced by two factors One of these was
the age of the patient at the time of operation, and the other the
closed reduction treatment attempted before the operanon The
best results both from an anatomucal and functional pont of
view, were obtained 1n cases 1n which open reduction had been
performed before the age of four years In cases operated on
between the ages of four and six years the results became worse
anatomucally but were sull good from a functional pont of
view For this reason, Scaglettt is reluctant ro perform open
reduction after the age of five years The follow-up examunation
also revealed that results are constantly poorer in cases in which
an attempt at closed reduction had been made previous to the
operation He therefore stresses the importance of performung
open reduction primanly in cases in which difficulty 15 antics-
pated 1n achieving closed reduction, rather than making repeated
attempt at closed reduction

According to the report of Poly, of the Istituto di Milano in
a weries of 8,196 cases of ¢ D 1 treated during the years 1903 to
1936 only 30 cases, or 037 per cent, were treated by open
reduction. Of these 30 cases, the end results could be followed
up n only 14 cases Good results were obtained 1n 32 per cent of
Patients operated upon before five years of age, and 1n 20 per
cent of those operated on after five years of age Poly, therefore,
3grees with the followers of Putn, that, whenever possible, the
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the acetabulum. After deepening the socket, the head can then
be thrust into 1t (Fig 114) Mercer, who tested ths method,
found that in spite of the removal of a large section of the femur,
it 18 stll not an easy matter to reduce the head into the acetabu-
fum and that extensive denudation of the upper fragment 1
required to permut adequate mobilization of the central frag-
ment. Up to the present, at least, the method has not been widely
accepted.

B RESULTS OF OPEN REDUCTION

Adequate statistics of proved end results following open re
duction are extremely rare. Older writers, such as Hoffa and
Lorenz, imut their comment to the statement that open reduc
uon 15 not without rusk to hife, that the percentage of ankylass
and contracture 15 high and that good functional resules consts
tute the exception It was therefore, that i their time, these
writers decided to discard open operation for closed reduction
Also Jones and Lovett, in their Teatbook on Orthopedic Surgery
(1923) concluded from their experiences that the reduction
of congemutal dislocation of the hip by the cutting operation 15
not a satisfactory one.”

A more extensive and critical account was contributed by
Howorth and Smuth (1932) 1p a detaled study of all patents
treated by open operation for congemital dislocation of the hup
at the New York Orthopedic Hospital berween 1920 and 1929
The report includes 72 cases. At the nme of operarion, 16
patients were less than three years of age, 39 from three to five
years inclusive, 14 from six to nine years, and three above 10
years. Forty six cascs were unilateral and 26 bilateral. Of the
latter only ten had double open reduction, thus bringing the
total number of hips treated by open reduction to 82 No pre
liminary traction was employed 1n any case The Smuith Petersen
approach was used. Simple open reduction was done in §4 per
cent, reamuing-out 1n 42 per cent and the shelf operation n 11
per cent. One patient died on the operating table.

Reduction was maintained 1n 61 per cent of the cases eighteen
months or more after operation, subluxation occurred 1n 31 per
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cent, and only 8 per cent redislocated A good functional result
was obtained n 67 per cent of the hips.

During the following three and one-half years 50 additional
open reductions were performed and reported by Farell and
Howorth (1935) Good functional results were secured 1n both
sertes 1n 78 per cent of the open reductions

An interesting report of Scaghetti (1942) concerns a series
of 4,990 cases of c D H treated at the Isututo Rizzoh during the
years 1899 to 1938, 1n which 176 cases, or 3 §2 per cent, were
subjected to open reduction Of these 176 cases, only 49 could
be re-examined following an observation period of 4 to 33
years after operation Of the total number of open reductions,
good results were obtained sn 25 per cent. The results appeared
o be particularly influenced by two factors One of these was
the age of the patient at the time of operation and the other the
closed reduction treatment attempted before the operation The
best results both from an anatomical and functional pont of
view, were obtaned in cases 1n which open reduction had been
performed before the age of four years. In cases operated on
between the ages of four and six years the results became worse
anatomically, but were sull good from a funcuonal point of
view For this reason Scagliett: is reluctant to perform open
reduction after the age of five vears. The follow-up examination
also revealed that results are constantly poorer in cases in which
an attempt at closed reduction had been made previous to the
operation He therefore stresses the importance of performing
open reduction pnmanly 1in cases in which difficulty 1s antici-
pated 1n achieving closed reduction, rather than making repeated
attempt at closed reduction

According to the report of Poli, of the Istituto di Milano, 1n
a series of 8 196 cases of cp 1 treated during the years 1903 to
1936 only 30 cases, or 037 per cent, were treated by open
reduction. Of these 30 cases, the end results could be followed
up 1n only 14 cases Good results were obtamned 1n 32 per cent of
patients operated upon before five years of age, and 1n 20 per
cent of those operated on after five years of age. Poh therefore,
agrees with the followers of Putn, that, whenever possible, the
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open operation should be carried out before the age of five years.

Colonna (1932) reported a follow up study of 56 cases
treated at the Hospital for the Ruptured and Cappled during
2 rune year period from 1922 to 1930 The total number of hips
operated upon was 66 All patients were between three and 2§
years of age, and almost all had had one or more previous at
tempts at closed reduction The patients were re-exanuned from
one to mne years after operation.

Of the total number of 66 hips operated upon seven hips
were replaced after section of the contracted capsule, etc, and
31 hups following reamig-out of the acetabulum at or near the
orignal site. In four lups, the capsule about the head was trans
planted 1nto the reamed-out acetabulum

In summartzing, Colonna concludes that this last mentioned
method insures a genumne reduction of the dislocation, with the
added advantage of preserving stability and motility The results
1n the four cases in which this method was employed were encour
aging

In a later follow up study (1947), Colonna reports end
resules in five of the early cases treated by this method from 10
to 13 years after operacion These hips showed normal function
and the follow-up roentgenograms revealed remarkable restora-
tion of jomnt architecture These are by far the best end results
ever reported to date for open reduction

A comparative study of end-results of the clossd and open
reduction methods by one and the same responmble surgeon
would, of course, have great value. The only accurate compara
tive analyss of results available 1s that reported by Kidner
(1935) He studied the results in 26 cases, with 34 hips reduced
by open operation and compared them with those of 13 cases
with 22 duslocavions reduced by the closed method. The method
of open reduction was essentually like those described He found
capsular adhesion to be the chief obstacle to reduction Kidner
also stresses the sgnificance of differences 1n size between the
head and acetabulum sloping roof and anteversion or shorteung
of the neck, 1 preventing adequate replacement of the bead snto
the acetabulum
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A careful analysis of his material 1s presented 1n the follow-
ing table
Comparatrve End Results of Open and Closed Reduction (Kiduer)
Unilateral Dulocations

End Results Open Reducton Closed Reduction
(26 cases) (17 cases)
No. of hips per cent No.of hups  percent
Excellent 15 4412 3 13 64
Good 11 3236 5 2273
Fur 2 588 2 909
Poor 3 582 L] 36 36
Bad k) 882 4 18 18
Total 34 100 60 22 100 00
Bulateral Duslocations
End Results Open Reduction Closed Reducnon
(7 cases) (S cases)
No. of ups per cent No.of ups  percent
Excellent ) 2143 1 10 00
Good 7 5000 4 40 00
Fur 1 714 1 10 00
Poor 1 714 3 30 00
Bad 2 1429 1 10 00
Total 14 100 00 10 100 00

The average age at operation with open reduction was §-3/4
years (the youngest 1 1/2, the oldest 10 1/2 years) ‘The average
age at re-examunation was 9 1°2 years, The average age at closed
reduction was 2-3/4 years (the youngest 1-5/12, the oldest five
yeans) The average age of re-examination 1 this group was
10-1/6 years.

In summarizing, Kidner 1s convinced that the results of open
reduction are better than those of closed reduction, although
admutting that the only perfect end-result from a clinical and
roentgenographic standpornt, falls in the group of closed reduc-
tion

In 2 most recent contribution, Leveuf (1948) reports hus
results of open reduction. In his opinion the ever-recurring crux
of the problem lies 1n the dustinction between 2 true dislocation
and a primary subluxation (p 48) He 1s convinced that a tru-
dulocation, duly demonstrated by arthrography, must be treated
by open reduction Leveuf’s report covers a total number of 318
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tups, operated upon during the period from January, 1941 two
July, 1947 1In thus series, primary open reduction was performed
on 119 hips, open reduction with shortening of the femur n 96
hups, and secondary open reduction for reduslocation following
closed reduction 1n 103 hups Open reduction was restricted to
the removal of the soft parts blocking the acetabulum. The hip
was opened by Ollter s transtrochanteric approach, which Leveuf
considers best The technic of the operation has been described
previously by Leveuf and Bertrand. In the procedure iacluding
shortening of the femur, he employs the technic of Zahradnicek
namely a trapezoid resection at the base of the neck designed
to correct simultaneously both the coxa valga and the ante
version There were five deaths, three after primary open reduc
uon, one after open reduction wiath shortening of the femur,
and one after secondary open reduction The five deaths occurred
consecutively at the beginning of 1947 and were attributed to
certain disturbances 1n the nursing staff ™

The 116 surviving cases of primary open reduction ncluded
79 operations on patents who were three years old or under
(the youngest was 10 months old) and 37 operations on patients
between three and 10 years of age. Of the 116 hips, 1n 94 or
819 per cent, the results were very satisfactory (perfect rosults
with normal range of mouon or good results, with flexton of at
least 90 and abduction of at least 45 ) The poor and bad
results included reluxations in 147 per cent, postoperative €pi~
physitss 1n 23 3 per cent, and stffness or ankylosis in 181 per
cent. ln the cases treated by open reduction and shortenmg of
the femur a fair reduction was obtamed in 77 per cent of the
younger patients (between 3 and 15 years of age) In the
adult group of 14 patients there was not a single satsfactory
result. Results of open reduction following reluxation and sec
ondary subluxation following previous closed reduction were
evidently not so satisfactory as after primary reduction In 102
cases good mobility was obtained m 53 cases, poor mobiliry 1n 40
cases and complete stiffness 1n nine cases.

Of great interest is a report by Smuth Petersen (1948) on a
series of cases of ¢p H, 1n which vitallum mould arthroplasty
was performed The report includes 40 cases, of which 10 were
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Fig 115 Roentgenogram of a bilateral dulocation of the hup n 2 gl five
years of age after an unsuccessful atternpt at closed reduction at the age of
three years. The femoral beads are bethund the acetabula.
bilateral thus a total of 50 hips. The youngest patient was
aged thirteen years, the oldest 60 years The results were most
ntsfactory The main reason for this success was probably mn
hus opunion, the mesial transplantation of the femoral head nto
anew and deep acetabulum, this results in stability 2nd improved
muscular leverage o that the Trendelenburg sign 1s markedly
diminshed. According to a recent scudy of Sunchfield and
Carroll (1949) at the New York Orthopedic Dupensary and
Hospital, five of 45 mould arthroplasties were done for ¢p u
average age of the five patients was 23 9 years. The patients
were satusfied with che resules, But m a six year old child at the
end of two years after operation, the cup was removed because
other structures had grown out of proportion There are some
doubts as to whether the jomnt resuling from cup arthroplasty

would be sufficently durable to justify this operation in young
subjects (Pridse)
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Fig. 116 The samec case a3 1n Fig 115 two yeary after ofen reduction wichout
reanung out the ecctabulum. Capsulac adhenioas between cthe head and diom
were found at operauon. Perfect functiomal result oa both ades buc showing
shallow sockets.

Our own materizl on open reduction 15 not sufficient to per-
mit any final evaluation We have personally operated upon
quite a number of patients, but have been unable to follow them
up owng to external circumstances So far as our observations
could be carried out some of our experiences are reflected n
Figures 115 116, 117 and 118

In reviewing the reports of these various authors, it can be
seen that the results of open reduction have greatly improved
unce the early period and that reducnons are possible by open
operation that could not have been accomphshed by non surgical
measures. However, the statistics are not sufficiently comprp-
hensive to justify any general conclusion The results reported
n recent serres reveal thae although good functional results
may be attained 1n many cases (Fig 115 and 116) only too fre
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Fig 117 Roentgenogram of a girl seven years of age, showing dislocation of
the left hup before treatment.

quently they fal to fulfill expectations Many difficulues dur-
ing reduction, such as shortening of the limb, and dispropor-
tion between the size of the head and that of the socket, as well
as complications in the postoperative course, such as Perthes
disease and coxa vara, are the same as in closed reduction, and
many cases, although reduced and stable, have 2 marked tendency

to contracture and considerable limitavion of motion (Fig 117
and 118)

C. INDICATIONS
Open reduction being now a well established procedure, an
effort must be made to determune which cases should be subjected
to open reduction and which to closed reduction Regarding this
pont, the views of the majority of authors are still divergent.
Whereas some, like Galloway, Kidner and Leveuf recommend
Pnmary open reducuon even in very young childeen, others
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Fig 118 The same case as 1n Fig 117 one year after opew reducuon accom-
plubed by the reaming out method. Note the evidence of ankyloss 2nd flexwon
adduction concracture.
including Putts, Bankart Campbell, Sterndler Gill Albert Lorenz
and Sevenin, are of the opmion that closed reduction 15 preferable
in young children and that open reduction 1s indicated only 1n
cases m which closed reduction has faled. We personally do not
believe that every ¢ p H can be reduced by closed mantpulation
nor that every ¢ b H will require open operation

A cnitical evaluation of the pros and cons for such dumet
rically opposed conceptions would be beyond the scope of this
book Since the field s one in which we have alceady experienced
$0 many errors, the final word can safely be left to a later appre-
ciation of atrarnable and desirable results, Unal such tme the
surgeon must be gurded by his own judgment as to the proper
course 1o pursue. No dogmatic stand can be taken and clinical
expensence must be the determiming factor It 1s only thus chat
we can hope to attain a truly rational treatment for c b ir
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csion to 2 later peniod, when the clinical picture and roentgen
ogram may indicate whether a radical procedure or a pallative
reconstructive mtervention would seem to offer better chances
of success.

4 In all cases beyond the age period when closed reduction
mught be expected to yield satisfactory results, 1¢, 1n children
of more than six years of age, open reduction 15 indicated. That
one may here too have to deal wich exceptions, has already been
mentioned (p 200) Since good results fall off rapidly 1n pa
uents beyond this age hmut, the upper hmit for open reduction
has been placed at 10 years. Thus has been the common opinion
of most surgeons (Dickson, Kidner Colonna)

Special caution 15 urged in recommending open reduction for
bilateral cases, owing to the ruk of ankyloss, which when it
involves both hips, certainly presents a catastrophe. In these
cases, operation must be performed first on one nde, and only
after full mobility can be guaranteed, may one procesd to the
second side. In patuents of more than 10 years, it 15 best to ab
stain from radical therapy and to be satisfied with pallutive
methods.

On the whole, 1t must be emphasized that open reduction 13
not an operation for general use, and that the decision to operate
must be made only after most painstaking evaluation of all re
lated factors. We believe that closed and open reduction have
both therr legitimate place 1n the treatment of cp H, and that
the two methods should not devaluate each other Tt 1s only far
however to emphasize the fact that under similar circumstances,
closed reduction 15 the simpler and safer procedure which within
certain hmuts, yields results which have not been surpassed by
any open method of treatment It must also be admutted that
the natural funcuonal adjustment of the hip following closed
teduction allows 2 more complete development than could be
artaned 1n any artfically formed jomt which as a rule 15 in
compatible with anatomic perfectron.



Chapter X1
RECONSTRUCTION (SHELF) OPERATION

HE RECONSTRUCTIVE METHODS DATE BACK TO A SUGGESTION

made by Koenig (1891) Koemg concerved the brillant
e of preventing the upward ghding of the trochanter on the
1hum by construcuion of a firm, bony ridge on the shum above
the socket, For this purpose, an osteopeniasteal flap was turned
down from the thum 1n such a manner that 1t projected over the
head of the femur In the beginning this method met with hitde
success, Subsequently, however, osteoplastic reconstruction of
the acetabular roof won increasing approval. According to Rad-
lon, Ferguson (1904) was the first to undertake the osteoplastic
operation n Amenica In 1909 Clarke, of London performed
an analogous operation Later the method was adopted by Albee,
Buka, Soutter, Dickson, Delageniére, Mauclaire, Hallopeau,
Lance, Giil, Hey Groves, Lowman, Ghormley, Spitzy, Schede,
Roeren, Juvars, Cole, Compere and Phenuster, Crego, Haas and
others, surely evidence enough of the efficacy of the method
Numerous modifications were suggested m order to meet the
anatorme and mechantcal requirements. The best known modi-
gcﬂzluom are those of Albee, Lance, Hey Groves, Dickson, and

A TECHNIC

Albec (1915) ongmally performed the operation 1n the fol-

g manner The greater trochanter was exposed through a
lateral incmon, then chiseled off and reflected upward together
with the muscular msertions. A bony ridge of about four mches
m length was then chiseled sbove the rm of the sochet The
reralting bony defect was filled with a free graft from the tibis,
three inches long, one mch wide, and divided into two parts.
Both parts were wntroduced 1nto the gap, one anterior, the other
mole postersor $o as to ard in the construction of 2 honzontal
acetabular roof They were secured with kangaroo tendons. The
caprule was then pleated and the trochanter recurned and sutured

277
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cision 10 a later period, when the climical picture and roentgen
ogram may indicate whether a radical procedure or a pallative
reconstrucuve antervention would seem to offer better chances
of success.

4 In all cases beyond the age period when closed reduction
mught be expected to yreld sausfactory results, ne, n children
of more than six years of age, open reduction 1s indicated. That
one may here too have to deal with exceptions, has already been
mentioned (p 200) Since good results fall off rapidly in pa
uents beyond this age limut, the upper limut for open reduction
has been placed at 10 years This has been the common opinion
of most surgeons (Dickson, Kidner Colonna)

Special caution 1s urged 1n recommending open reduction for
bilateral cases owing to the nsk of ankylosis which when 1t
involves both hips, certainly presents a catastrophe. In these
cases, operation must be performed first on one nde, and only
after full mobility can be guaranteed, may one proceed to the
second side. In pauents of more than 10 years, 1t 15 best to ab
stain from radical therapy and to be satisfied with pallative
methods.

On the whole, 1t must be emphasized that open reduction 15
not an operation for general use, and that the decision to operate
must be made only after most panstaking evaluation of all re
lated factors. We believe that closed and open reduction have
both therr legitimare place in the treatment of cpH, and that
the two methods should not devaluate each other Tt 13 only fair
however to emphasize the fact that under simular circumstances,
closed reduction 1s the ssmpler and safer procedure which within
certain limuts, yrelds results which have not been surpassed by
any open method of treatment. It must also be admitted tha
the natural functional adjustment of the hip following closed
reduction allows a more complete development than could be
attained 1n any artficually formed jont which as a rule 15 1
compauble wath anatomic perfection



Chapter XIII
RECONSTRUCTION (SHELF) OPERATION

HE RECONSTRUCTIVE METHODS DATE BACK TO A SUGGESTION
made by Koemyg (1891) Koemg concerved the brillant
1dea of preventing the upward ghding of the trochanter on the
hum by construction of a firm, bony ridge on the ium above
the socket. For this purpose, an osteoperiosteal flap was turned
down from the lium 1 such a manner that 1t projected over the
bead of the femur In the beginning, this method met with little
success. Subsequently, however, osteoplastic reconstruction of
the acetabular roof won increasing approval According to Rud-
lon, Ferguson (1904) was the first to undertake the osteoplastic
operation 1n America. In 1909, Clarke, of London, performed
an analogous operation Later the method was adopted by Albee,
Buka, Soutter, Dickson, Delageniére, Mauclure, Hallopeau
Lance, Gl Hey Groves, Lowman, Ghormley Spitzy, Schede,
Roeren Juvars, Cole, Compere and Phemuster Crego Faas and
others, surely evidence enough of the efficacy of the method.
Numerous modifications were suggested 1n order to meet the
anatomic and mechanical requirements. The best known modi-
g?laerns are those of Albee, Lance, Hey Groves, Dickson, and
A. TECHNIC

Albee (1915) ongmally performed the operation 1n the fol-
lowing manner The greater trochanter was exposed through a
lateral incision, then chiseled off and reflected upward together
with the muscular insertions A bony ridge of about four mches
mn length was then chiseled above the rim of the socket. The
resulng bony defect was filled with a free graft from the tibia,
inches long, one inch wide, and drvided into two parts.

Both parts were introduced 1nto the gap one anterior, the other
more postertor so as to aid 1n the construction of a horizontal
acetabular roof They were secured with kangaroo tendons. ‘The
capsule was then pleated, and the trochanter returned and sutured
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to 1ts origmnal site. The lmb was then placed in a plaster casr n
30° abduction, for two to three months, after which movement
was gradually permitted

Later (1919}, Albec modified chis method, cutting out a
bone flap about 1% inches wide, through the outer table of
the dum nght above the acetabulum with 2 single motor saw
With the aid of an osteome, the bone flap 15 turned down over
the capsule of the joint. With a small single saw, 2 rectangular
block of bone of the same width, 1s then cut out from the outer
table of the shum, a short distance above the plate already re-
maved This block of bone 15 completely derached and 1s placed
as 2 strut between the newly formed rvof and the um It s
secured by one or two kangaroo tendon sutures placed in the dril]
holes.

Lance (1925) described the following techmc for plastic
reconstruction of the acetabular vault The dislocation 1 reduced
and the patient 15 placed on the operating table in the clasme
Lorenz pnmary poutton. An angular cutaneous incision 15 made
with one branch proceeding from the antersor shac spme back
ward along the crest of the ancenior third of the frum The other
branch of the inciion extends downward from the thac spine
between the tensor fasciae and the sartorsus, The sartonus and
rectus are retracted forward, while the tensor fascize and the
anterior portion of the gluteus medius are sharply dissected from
the thum and reflected downward, thus exposing the eanly rec
ognizable jomnt capsule. A bone flap 15 then cut wath a hollow
chusel at the upper margin of the capsule by nclimung the chisel
45° downward and mward This flap surrounds the capsular
margm mn the form of a senu-circle After decpening the groove
made by the clusel, the bone flap 15 then reflected downward
concentrically toward the head Thin osteoperiosteal flaps are
wnserted sn the bony gap thus formed between the bone flap and
slrum. These flaps are taken from the tibia and arc wedged soludly
aganst each other No special flxation of these fragments &
necesary as a rule. The muscles are then replaced and sutured
with catgut. A plaster cast from the thorax to the ankle 15 then
appleed 1n the Lorenz primary position of 90 abduction and 90
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flexton. The cast 1s left 1n situ for one month after which exer-
crses and massage are mstituted.

Hey Groves (1927) proceeds in 2 ssmular manner with the
exception that to fill the gap between the iium and the recon-
structed acetabular roof he removes a crescentic plate from the
posterior part of the dorsum ilu including the outer table and
cancellous bone. The crescentic plate 1s placed over the gap and
1 fixed 1n place by a pair of 1vory pegs drnven through 1t nto
the ilum

Dickson (1932) was satisfied with pulling the head down to
2 position opposite the upper rim of the true acetabulum The
reflected flap consisted chiefly of the false acetabulum and was
therefore lined with fibrous tissue which was smooth and some-
what resembled normal capsular structure This lining may, to
some degree, prevent the formation of adhesions and ankylosis.
The space between the flap and the side of the thum was filled
with bone chips from the dium

Gdl s technic has already been described (p 262)

Hass employs the following method The patient 1s placed
upon the fracture table in the lateral rotaton which renders
the nide to be operated on easly accessble Both limbs are un-
der traction and 1n 45° abduction and slight inward rotation
The approach to the hip joint 15 made through a Smuth-Petersen
wnaon, 1n the same manner as for open reduction (p 264) The
entire muscle flap 15 detached subperiosteally from the ilum, thus
exposing the original acetabular rim, and completely denuding
the false socker A sharp chisel, one inch wide, 15 then applied
© the ilum just sbove the attachment of the supertor leaf of
the capsule, and 2 rectangular bone flap, 114 inches wide, is
cut from the outer table of the ilum, above the acetabular mar-
&n (Fig 119) The bone flap 15 then carefully leveled down
over the head of the femur, leaving the articular cartilage intact.

" step 13 the most important one 1n the whole procedure It
4 imperatsve that an adequately projecting ledge be formed over
the head, A rectangular bone plate, one inch wide and two inches

B, 8 removed from the thac crest and outer table of the hum

1 wedged firmly 1n between the ilum and bone flap by
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Fig. 113 S&lf operation (Haus method) A The hip 8 exposed and 2
eectanpular booe flap 1 cut from the outer wable of the thum above the ace
wbular marpun. B.mﬁzpofbumutumcddmnnvnd-ek;du{dx
femur C. A rectangular late 15 remored from the ihac crevt and outer
table of the ikem and 1 wrdgedpﬁrrnly i betwren the iltuen and the bone fap
D Lateral vaew after the operation 1 completed.
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first digging out the cancellous bone of the thum, and then
applyng a couple of hammer strokes 1o the bone plate This
holds the shelf firmly and no extra fixation 1 necessary 1f the
bone plate 15 accurately placed 1 position above the shelf, 1t
will be strong enough to hold the shelf 1 positon The vacant
space between the hone plate and the dum 15 filled with chips
of spongtosz from the fium Once the pomtion has been sccurate-
Iy secured, muscles are replaced and sutured to ther former
ongin The gluteal muscles are more casly sutured to the lateral
abdomunal muscles, which bulge over the crest.

A plaster spica 15 then applied to the limb 1n abduction of
45°, followed by adhesive moleskin traction on the leg for about
six weeks, to prevent any undue pressure by the head on the
newly formed roof After six weeks, the cluld may be allowed
to watk with crutches, but full weight-bearing on the operated
leg 15 not permutted until six months after operation As a rule,
after three months, the bony parts of the shelf will have united,
and after six months, 2 sohd arched block s formed over the
head

The simarity of the varwous shelf operations 15 obwious.
The panciple mnvolved 1 always the same, namely, to cotrect the
acetabular obliquity by reflecting the roof downward, and mamn-
tang this sn the correct position, so that st will permanently
resst the upward thrust of the femoral head on weight-bearing.

We feel that no matter what method 1s used, the following
considerations should be observed

1 The femoral head must fist be perfectly reduced and
ceutrally placed m the pnmary acetabulum Excentric position
will not restore normal gait and may lead to osteoarthritis and
pamn

2 The shelf should be constructed as close o5 posuble fo the
original acetabular marght A shelf constructed higher up on the
thum, ac a pathological ste, as recommended by Délangere,
Mauclaire and others, may prevent further upward shding of the
head, but will not correct the deformity or cure the kmp

3 The shelf should be constructed from acetabular tsue,
and a bone graft used only to mantain the shelf in posion,

4 The operation must be enurely extra-articular, above the
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Fig 120 Congenital dulocation of the nght hup 1 a gl 12 years of ape.
Closed reduction was perfoemed st the age of three. There v 2 macked limp
after prolonged wallung and faugue. Note the flatterang of the acersbulsr
roof and slight subluxauon.

Fig 121  The same case asn Fig 120 sux months after ahelf operauoa wathout
openung the joant. A masuve bose block his been formed over the femoral
head. Patient has an excellent functional resale,

attachment of the supenor leaf of the capsule, leaving the artic-
vlar cartilage wntact, in order to prevent stiffness and anhylosis.

5 The bone shelf must be self stabrizng and sufficiently
strong to prevent breaking down under weight bearing

6 It must be turned oblignely downward to prevent up
ward sliding of the head

7 The shelf should be matntained m pontion by immobiliza
ton until it 5 consalidated

8 The shelf operation should not be undertaken antd the
child reaches the age of sia years, since prior to this age results
may prove a failure owng to absorption of the shelf
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Fig 122 Congemual drlocation of the left hip 1n 2 prl nx years of age, with
marked displacemens (luxatio Hisca) The femoral head was brought down by
a prehmunary tkeletal tracton and open reduction was performed without ream

g, out the acetabulum. The reduction was combined with a shelf proced

©

Fig. 123 Rocntgenogram of the same case 33 1n Fig. 121 three monthy afver
the operation shows perfect pontion of the head and shelf

B RESULTS

An evaluation of the results of the shelf aperation presents
1 confusing problem because of the vapety of material, differ-
ences 1n the age of the patients and 1n the technic employed In
some cases results have not been oo favorable.

Lance (1925) was the first to report end-results of the shelf
aperacion. His material comprised 18 cases, re-examined more
than 18 months after operanon On the whole, hus results were
quite satusfactory

Spitzy (1934) reported 45 cases operated on by his special
techaie, unng for the shelf, a dbial bone graft hammered m
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above the head of the femur wichout turning down the roof of
the acetabulum He obtaned excellent results, although a thor
ough re-examination appears to have been omitted.

F Schede (1935), who employed both Spitzy’s and Lances
technic, with preference for the lacter, reports a series of 35 cases,
1n all of which he obtained good function and rehef from symp
toms, except n one bilateral case. Redislocaton did not occur
i any case, Also 1n hus later cases, following improvement in hs
technic, no permanent stiffness developed

Dickson (1935) has performed the shelf operation n 28
dislocated hips with sausfactory results i 822 per cent, 1m
provement int 7.7 per cent, and faillures in 101 per cent. The
youngest patient operated on was nine years, the oldest 46 years.

Howorth s stanistics, of the same year, included 35 hips,
followed up from one to nne years afrer operavon The age of
the patients varied from two and ene-half to 26 years. In nearly
all of his cases the Iunp persisted bur as 2 rule stabiliy was
greatly improved and there was no pain or fatigue

Gill s report (1935) 15 based on his experience 1n shelf opera
trons on 125 cases of cp 1 Fifteen patients were operated upon,
without opening the capsule. In all of these, re-exammation
showed normal motion painless, stable hips, and no mstance of
redislocation In 30 cases, in which the operation meluded open
ing of the capsule, re examination showed satisfactory motion
adequate for all ordinary funcuons of the lup In this serses, too
the hips remamned stable and pamless Gil makes no clam of
perfect functional results in old high dlocations, in whuch the
head cannot be brought down to the level of the onginal socket
He believes that if open reduction 1s necessary in any case, st 1s
better to construct the shelf and reflect the roof at once This
requtres but little more time, and gives a better guarantee of a
stable hip

Ober (1935) presents hus results 1n a serres of 20 shelf opesa
tons for coH The joungest patient was threc years and 10
months of age and the oldest 11 years. In one half of the casss
treated the shelf partially or whoily disappeared The reason for
the disappearance of the shelf m 30 many cases was aterbuted
mamly to a poorly constructed shelf, or a shelf not constructed
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of acetabular tissue, and fadure to pull the femoral head down
to 1ts normal position.

Therkelsen {1938) operated on 61 patients, ncludmg 68
hups, 1n the period from 1927 to 1936 at the Clinc of Copen-
hagen In §§ patents, with 60 operated hips, the follow-up
period ranged from one to mine years, or an average of three and
one-quarter years. The age of the patients at the tume of the
operation was from two and one half to 37 years The techmic
corresponded to that used by Lance and somewhat modified by
Mathieu Good results were obtamned in 33 cases, and improve-
ment 1n 14 cases. In both of these groups, the patients seemed to
have derived great benefis from the operation In 13 cases, the
condition remained unchanged, and 1 a few was even “ exacer-
bated ” In no case did the operation completely obwiate the limp
and Trendelenburg s ngn Nevertheless, the operation evidently
did relieve pan, and improved the stability of the joint, thus
greatly increasing the patient’s endurance for walking and other
exercises

Still less encouraging are the results reported by A. R. Smmth
(1937) and later by Ponsets (1946) from the Steindler Clinic.
Smuth s report would seem to indicate that the shelf operation
leads to marked amehoration of symptoms, especually m older
children with uniateral dislocanon. However, in the younger
children, with bilateral duslocation, the functional results of the
shelf operation are very poor, and some of the patients may even
require secondary surgical procedures on the shelf side ro attan
stabihty Ponsett reports a senes of 77 dislocated hips treated
by the shelf operation The average follow-up penod was seven
years, with @ mimmum of four years, and a maximum of 20
years. Of the 42 shelf operations, with the femoral head in the
primary acetabulum, 2 normal hp jount developed 1n only one,
whereas 1n five of these cases the result was 2 moderate deformuty
of the hip One hip, 1n 3 15 year old panent, became ankylotic
following forced reduction and a shelf operation In the remamn-
g 35 lups, the femoral head became dusplaced afeer operation
Frequently, however, the femora! head finally became stabilized
m a secondary acetabulum, mtuated somewhat above the pn-
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mary acetsbulum and away from the line of gravity From the
functional pont of view the limp dippeared tn only aght
patients The remaining 34 patients conttnued to lmp some de
veloping hmitation of motion, and a few had pan

Ponsets draws special attention to the fact, earlier emphaszed
by other writers such as Ober Therkelsen and others, that many
patients treated for dulocations or subluxanions of the hip by
the shelf operation, with the femoral head 1 a secondary acerabu
lum, conunue to mp even though the shelf was strong and welt
built They believe the cause to lie i the pathomechanics of
the hup jont following the shelf operation Ponsct: noticed that
in those cases, in which the shelf was budt ar the upper end of
the sloping acetabular roof, the femoral head 1n walking, came
under the shelf at a somewhat higher level than the normal
acetabulum, and too far distant from the hne of gravity The
hip muscles are not strong enough to neutrahize the rotary effect
produced by gravity upon a hip with the femoral head sub-
luxated under the shelf, and 1n consequence the Trendelenburg
signt becomes posittve, and the patient hmps. From these abserva
tions, Ponsets concluded that the aim of treatment for duloca
tion of the hip i not the construction of a big shelf but the
exact and permanent ceneralization of the femoral head i the
acetabular cavity When reduction of the femoral head cannot
be mamntained mn the prmary acetabulum, the shelved hip will
always be defective mechancally

In analyzing the results of the shelf operation, as presented
above, 1t must be kept i mund that in these patents we are
dealing with cases in which nesther smple closed reduction nor
open reduction alone, could be expected to yreld successful
results. In other words, these cases belonged to a generally Jess
favorable class of older patients, in whom a complete anatomic
restoration was not to be expected a prors It s not to be
wondered at, therefore, that mn these cases, even after a success
ful shelf operation, there should reman some disproportion of
the joint bodues, with all the duadvantages this mvolves. In fact
one would almost be forced to reckon with the possibility of
postoperatine deforrunies 1n later Iife. In truth, the shelf opera
tion contributes less to nipidity of the jont than the reaming out
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of the acetabulum, and nevertheless 15 no protection aganst
postoperative deformtses of the head The pomtive value of the
shelf operation hes primanly in restoration of stabdicy and
prevention of reluxation In this hght, the shelf operarion may
bs stated to restore pracnical and lasung secunty 2 good
percentage of cases (Figures 120 121, 122, and 123)

According to numerous observatons, 1 the majornity of
cases, the shelf remains intact and forms a sohid block above the
head, well swited to give adequate support to the head Ths
process usually takes about stx months to be completed In some
cases, the edge of the shelf was fractured, and 1 many cases the
shelf was absorbed, so that after a short time 1t could no longer
be seen in the roentgenogram ‘Thus happens, however, only when
the operation, 1n mustaken eagerness to help the patient, 1s under-
taken too early, 1¢., before the sixth year of life. In some cases,
the Inp may be mwsfactonly stabilized, even though the roent-
genogram does nat clearly show the bony structure Many writ-
ers consider one of the disadvantages of this operation to be 2
himitation of abduction, but we have seen no such result 1n our
matertal Frequently the impression 1s gained that many of the
poor results are attributable to poor techmic, and that some
smprovement in the operative technic and after-care would yreld
better and more uniform results

One of the important factors 1n this hoped for progress will
consist 1n 3 more careful selection of cases for the operation

C. INDICATIONS

The shelf operation was first used 1n cases showing a tenden-
¢y toward reluxation and in cases of subluxanon Its highly
constructive basis has resufted 1n further extension of the indica-
tions for its apphcation According to our present conceptions,
the shelf operation 15 indicated

1 In all cases followidg closed reduction, i which four years
after reduction, there 15 still no adequate stability of shape of the
acetabular roof

2 1In all cases of subluxation after the sxth year of Iife In
these cases, the shelf operation offers the only solfxtxon‘i f

3 In all cases of open reduction, sn which the acetabulum i
found too shallaw, the shelf operation 1 performed as 2 stmul-
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taneous procedure 1n order to secure rmmediate stabihiry of the
joint. If, however, open reduction was performed in a1 child
under 6 years of age, then the thelf operation should be postponed
untl the child has reached the age of 6 or 7 years because of
possible absorption.

4 The procedure 15 applcable 1 all ups showing defimte
changes after puberty, which mught lead to slipping of the head
under weight bearing, and which may cause pain or an undue
degree of himp and disability

An upper age imut cannot be determuned At any rate, the
shelf operation may be performed in advanced age without ill
effects.

In conclusion, we may state that the shelf operation hn
sustified its use, and has been extended 1o the treatment of
certain cases a5 & complementary operaton to closed and open
reduction. On the bass of our observations, we have formed the
opwnion that with a careful selection of cases and an exact
technic, the operanon will relieve the patient from pan and may
wnprove the stabiity and staucs of gait



Chapter X1V
PALLIATIVE PROCEDURES

ALLIATIVE PROCEDURES ARE NOT EMPLOYED IN THE HOPE OF
Pratormg the jomt to a mormal condition, but only with 2
view toward mmproving function and preventing complications.

Palbative treatment comes under consideration for two
groups of patients

1 For patents who have never had their hups reduced, and
who have so far exceeded the age linut that an anatomic restora-
tion 15 no longer to be hoped for

2 For patients who have been subjected to closed reduction,
but have redislocated, and owing to therr unfavorable anatomic
condion (too much shorterung), appear unsmtable for open
reduction.

The purpose of palliative treatment 1n these cases 1s to allevi-
ate the symptoms present, to improve gait capacity, and to
prevent the development of contractures.

For this purpose, we have available, to begin with, a serses
of auds, which we wall dengnate as mechanical palliatrve ards

The oldest apparatus are those for relief of weight-bearing
It cannot be demed that the difficulties associated with anterior
subluxation may be effectively counteracted by such apparatus.
But 1n more severe cases such measures fal In addition to the
absolute uncertainty of their effect, they may lead to general
atrophy of the mb because during the years when the appar-
atus 15 worn, the kmb 15 completely deprived of all function

The same purpose 1s served by a varety of girdles, devised to
support the trochanter from above Such girdles have been con-
structed by Heusner, Schede, Lange, Dreesmann, and others
Heming has devised a girdle, which from a techmical point of
view could hardly be surpassed (Fig 124) It conssts, in prina-
ple, of a pelvic girdle and 2 metal band which surrounds the

nter from above, and presses 1t against an adjustable 1schio-
nng Unfortunately even this girdle will after prolonged use,

289
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Fig 124 Hemng girdle for pallunve treatment of old irreducible disloca
tions of p

damage the functionally important pelviotrochantenc muscles
At present, this apparatus 15 no longer used In cases of nopera
ble dislocations, we employ the same simple girdle as for after-
treatment of cases in which reduction 1s not completely certain,
to prevent a tendency to redislocation (see Fig 89)

The problem can be met much more cfficiently by suitable
palliative, conservative and operative measures Among these a
non surgical method namely forward transposition of the fe
moral head 1s worthy of special mention

A ANTERIOR TRANSPOSITION OF THE
FEMORAL HEAD

This 15 a primary forward transposition of the femoral head
toward the thac spine, with amultap~ wo o of the almost
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wnvanably present flexor-adduction contracture of the hip Prac-
ucally, this concides with the so-called “mwernon’ of Lorenz,
which consists manly of changing the usually present flexson-ad-
duction contracture pomtion to its opposite, which will in 1eself,
nsure considerable functional smprovement,

The operaton begins with a subcutaneous tenotomy of the
adductors and changing the position of the hip into moderate
abduction, thus pecrmtting a better approximation of the head
to the lateral pelvic wall The second act connsts in byperexten-
sion of the jount Whle an assistant fixes the pelvis by maximal
fiexion of the other hip, the flexion contracture of the hup s
gradually obliterated by rhythmucal tractions. If the soft tissues
on the flexor aspect of the jount will not yeld, a subcutancous
fascio-myotomy of the subspinal soft parts, as extensive as possi-
ble, 15 performued at once, thus permitting adjustment of the
thigh a little posterior to the frontal plane The final forward
transponition of the mobihized femoral head to the thac spine s
accomplished m a final mampulation by maximal hyperextension
combsned with abduction to about 30° The limb 15 then smmo-
bilized 1n a spica cast, extending from the rupples to just above
the ankle, with slight flexion of the knee so as to mamntain position
of mward rotation  First attempts ac walking may as a rule be
made as early as two weeks after operation. In unilateral cases,
the foot on the normal side 11 rased by interpolation of a half-
inch sole. After 10 weeks, the cast 15 removed. The gymnastic
after treatment, which 15 anstiruted immediately {ollowing re-
moval of the cast, includes active and passive hyperextennon and
abduction exercuses, bendes energetic massage of the peln-tro-
chantenic muscles.

The immediate effect of this procedure 1 to abolish the con-
tracture position and to duminssh the spinal lordoss. The fune-
tional smprovement becomes quickly mamfert in 3 marked
diminution of hmping, rebef from pan, and increased endur-
ance i walking  Ths functional improvement 15 attributable to
the improved support given to the anterior and laterally inchned
pelvis by the forward transported head A certamn degree of
motility was retamed in all cases treated by this method One
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disadvantage of the method 15 the danger of recurrence, which
can be held 1n check by apphcation of the luxation girdle men
tioned above.

Haberler reports a series of 21 cases from the Vienna Cline,
treated by transposiion (imversion) The follow up period
ranged from one to 11 years. In this group of cases, very good
results were obtamned 1n § cases, good results in 7 cascs, improve
ment in three cases, and no result 1n § cases.

Anterior transposition 1s indicated when both closed and
open reduction have failed and 15 usually performed afrer 10
years of age. Occasonally 1t may also be wndicated 1n younger
chuldren between 6 and 10 years of age when for one reason
or another, open operation appears to be contraindicated As a
rule the older cases of bilateral luxation wath a marked typical
contracture positron, are best suited for this procedure.

This method 1s applicable only to hips with mtermediary dis
location (luxatio supracotyloidea et iliaca) with a shortening
of not more than one or two inches Cases with more marked
shortening and ihiac dislocation respond much better to subtro-
chanteric osteotomy, as described below

B SUBTROCHANTERIC OSTEOTOMIES

For old irreducible cases of ¢ b H, subtrochanteric osteotomy
has become a well established procedure. It was first suggested by
Rurmusson, 1n 1894 The question as to how and at what site the
pelvis was to be supported was not discussed however hirmussion
had 1in mnd only a correction of the adduction contracture
almost constantly associated with old dislocations. Subsequently,
subtrochanteric osteotomues were performed also by Hoffa Til
anus, Ludloff, Drechmann  Albancse, and in parucular by Froeh
lich. Lorenz (1919) was the first to define the purpose of this
operation, 1¢, the provision of a bony support for the pelrss 4t
a physiological site, namely the socker. The weighe of the body
instead of being suspended by the ligaments and capsule wdl rest
upon an upper end of the femur To attan this end he per-
formed an osteotomy at the level of the sochet and displaced the
osteotormized upper femoral end of the distal fragment into the
acetabulum The two ends of the fragments eventually unie and
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osteotomy, so that an accurate description of these two methods
seems justified

Lorenz Bifurcation Operation The patient 1 placed as i
customary for subtrochanteric osteotomy on his normal side A
lateral skin incision 1s made, extending four snches downward
from the protuberance of the greater trochanter The fasciz lata
and the musculature are divided in the direction of their fibers.
After the periosteumn has been split longitudinally and removed
the bones are held n surtable retractors to avod imjury to the
soft parts The site corresponding to the center of the floor of
the socket, as demonstrated 1n the roentgenogram s then
marked, and a broad, sharp chisel 1s applied to the external sur
face of the femur The femur s divided transversely Then
follows the displacement of the distal fragment into the socket.
While holding the limb 1n abduction with one hand the proximal
end of the distal fragment 1s pressed firmly into the socker with
the thumb and index finger of the other hand which have been
introduced into the wound After making sure that the frag
ment 15 solidly fitred into the socker, the wound 1s closed The
whole operation 1t completely extra arncular and 1s techmeally
simple. In cases with marked adduction contracture tenotom)y
of the adductors 1s necessary n order to prevent postoperative
erection of the fragments or disturbance of the abduction angle
designed and desired by the operator

A plaster cast 1s applied 1n moderate abduction slight exten
sion and shight inward rotation extending from the mipple to
the toes In order to avoid unnecessary muscle tension and to
mamntan the inwacd rotation the knee 1s placed in shght flexion
1 the cast It 15, of course, very important to maintain the pon
ton unchanged duning apphcatron of the cast and to mould the
cast very carefully to fir about the pelvis and at the bend below
the hip After six wecks the patient s alloned up on crucches.
Three months after the operation, the cast 15 removed 1n toto

Lorenz chose 2 simple framsyerse osteotom) wn order 10 keep
the upper end of the femoral shaft as honzontal as possible and
thus provide the sochet with a level supporting surface
author has suggested osteotomy 1 an oblique frontal plane 1n
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The lugh” subtrochantenc osteotomy 1s 1dentical with the
methods of Lorenz and V Baeyer whereas the low subtro-
chanteric osteotomy corresponds to the Schanz method

One objection offered to the Schanz method, 1s that this
osteotomy 15 f00 low, and thus carnes with 1t all the disadvane

Fig 126 Schanz osteotomy at the level of the tuberomty of the chium to
obriate Trendelenburg s ph A Before op with screws to con

trol angulition of the fr;gmcnu, B. After operation.

ages assocrated with such 2 Jow abduction break in the thigh.
Aside from the unfavorable torsion factor, thus involved, abduc-
tion at this site has both a functionally and otherwise disturbing
effect. Those patients whom we have had opportunity of examin
ing following a Schanz osteotomy, have shown excesnve genu
v:lgum necessitating 1n some 1nstances, a n:tmgradc osteotomy
tn the hope of restoring a condition at least as favorable as that
present before the operation. The principal objectron to thi
method however, 15 the fact that the pelvic support in a Schanz
osteotomy presents a gliding surface, thus rendening the pelvic
support imperfect

p[1’)‘<Youmcn:)pux objections have, however been voiced also to the
Lorenz bifurcation They deal chiefly wath the pains and limited
range of motion, which scem to follow this operation Milch
assumes that the bony spike formed by the upper end of the
osteotomized shaft, and directed aganst the acetabulum, 13 the
cause of the pain referred to, and that the spike itself imposes
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Tig 127 Hens for sereducible disk of the ip A Latenal
view shows locking osteotomy by ferming a trangulac slot and plug in the
outer surface of the femoral shaft beneath the bewser trochanter B Antenor
n; shows the divsded femur and the leser frochanter dupliced into the ace
tabulum.
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2 dnplacement of the lesser trochanter snto the acetabulum The
panent 1 placed on the normal uide, and fixed n this position by
sand bags. Through a longitudsnal incision of four or hive inches
below the greater trochanter, the lateral subtrochanteric area of
the femur 1 exposed The incuion 1 carried down through the
peniosteumn, which 15 stripped and retracted with the muscles.
Following this, a locksg osteotomy 15 carried out just below the
lesser trochanter, by forming a trungular slot and plug on the
outer surface of the femur to prevent shding or overlapping of
the fragments, and to insure solid bony union at the site of the
osteotomy To facilitate thus procedure, drll holes are placed
outlning the corners of the truangle and the hne of divinon of
the shaft. Osteotomy s then performed by cutting the -
angular plug and dividing the rest of the shaft transversely with
2 narrow osteotome (Fig 127)

After the osteotomy 15 completed, and while the leg 13 gently
abducted with one hand, the thumb of the other hand 1s pressed
aganst the lower end of the upper fragment. By this means,
the lesser trochanter 15 directed toward the acetabulum Ne
slipping or overlapping of the fragments 15 possible, since both
fragments are interlocked The technic 15 the same for bilateral
cases. Recently, 1n order to shorten the period of hospitahzation,
the entire bilateral operation has been completed n one sfage,
the patent being placed 1n the supine position with a sandbag
beneath the sacrum, to render both sides easily accessible

The postoperatsve abduction angle should not exceed 40° to
$0° i umlateral cases, and should be hmuted to 30° or 40° in
bilateral cases. There 13, furthermore, 2 shight inward rotation of
about 10° necessary, to compensate for the postoperatnive tendency
toward outward rotanion  Since the dislocated head 1 usually
also postenior the osteotomy angle 1s also dicected posterrorly to
a certan degree. Thus the fragments form sn angle openuing out-
ward and backward The position 1s checked roentgenographic-
ally 1f not marwfactory, 1t can be eanly corrected The wound
1 then closed and a long spica, extending from the chest to the
toes 15 applied (Fig 128) In panents over 20 years of age,
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preliminary tenotomy of the adductor muscles may be necessary
to overcome the contracture frequently associated with old con
genital hip dulocations, and to prevent a loss of the abduction
angle after operation  Eight weeks after the operation, the hnee

Fig 128 Spica cast after the operation, wath knee hingey inserted into the
cast.

1s released and metal hinges are incorporated in the cast on both
sides of the hnee so that the joint may be flexed Walhing 1
then gradually resumed with the aid of crurches. As a rule, bony
union at the site of osteotomy 15 sufficiently solid after three
months to permut removal of the cast and weight bearing |
The method described above relies for its success largely
upon the fact that the new point of support 15 established at the
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Fig 131 Bilateral congenatal dnlocation 1n a girl aged 14 years (luvatms inpra
cotyloedea cf 1liaca) The patwent compluined of severe pan and had marked
desabubiey

hg 132

The same case as in [ig 131 10 years after the operation There s
rood pelvic support by the lesser trochanter on both uder The patient o free
from pain wilks wathout 2 hmp and has full rnge of movon raceps foc
shght fumumn of adduction. Note the tncreased denuty of the shafe wnd cat
g that waght beanng takes place through the acvrabulum to the shaft
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The adductron of the proximal fragment 1s an emential fact-
or, as 13 ikewnse the tension of the pelvitrochanteric muscles re-
sulupg from the downward tle of the greater trochanter The
most mmportant part of the procedure, however, 1s the abduction
of the distal fragment, by means of which, the acetabulum re-
ceaves the thrust, even though their 1s hittle left of the orgnal
acetabulum The postoperatrve angle 15 connderably less than
that required in the hifurcation operation—in uniateral cases,
no more than 40° to 50° This degree of abduction 10 unilateral
cases can readily be compensated for by the pelvic ult, and will
also compensate to a considerable degree for shorterung of the
leg (Figs. 129 and 130) In bdateral cases, however, special cau-
tion 15 necessary i abduction owing to the possible fadure of
bringing the imbs into parallel alignment. For this reason abduc-
tion should not exceed 30°-40° in bifateral cases. On the other
hand, i bilateral cases, the pealvis 1s held 10 check on both ndes by
the lesser trochanter which exerts a sort of brake action, and
therefore Jess abduction 13 required than 1n uniateral cases (Figs.
131 and 132) Special difficulty may be encountered n bilateral
cases, in which the dilocation 15 unequal, as, for example, in a
case with supracotyloid position on one nde, and tac posion
on the other ide. As a rule, the further removed the lesser tro-
chanter 13 from the acetabulum, the more abduction will be re-
quired in order to bring the lesser trochanter closer to the center
of gravity Naturally, besdes the abduction angle, one has also
to connder the antentor angulation, which 15 more acute on the
side of the Wiacal displacement than on the sde of the supra-
cotyloid pontion. In any case, it 1s the author s opimon that the
degree of angulation 1s the most delicate part of the procedure,
and should be carefully calculated before the operaton, and
roentgenographically cheched before closure.

In recent umes, internal fixation by means of a Moore-Blount
blade-plate has been used in order to secure angulation and to
avoid a plaster cast (Figs. 133 and 134) The only disadvantage
of this method was the fact that in the presence of anteversion
of the femoral head, the blade plate could be bent in only one
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Fig 133 Irreducible congenital dish of the left hip 1n 2 man 3§ yan
of age
Fig 134 The same case a3 1 Figure 133 three months after m
ostcotomy A Moore Blount blade-place was used to sccure ¢
and to avoed g plaster cast  Excellent result
direction  In cases of marked anteversion it 15
to make use of the good old plaster cast
In 1943, the author reported 2 seres of 18
by this method 16 females and two males, '
bilateral dislocations. The age of the patients
from 14 to 40 years. In all but or
followed up for more than fiv
entirely satufactory wmn all casc
appeared the patients were fro
sign was negative and the imy
tienes had adequate motion W
Iimited motion before the ope
quate range of motion attainc.
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Fig 133 Irreducitd gertal dul of the keft hip 11 2 man 3§ yean
of zge.

Fig 134 The same case as 1n Figure 133 three months after subtrochantenc
osteotomy A Moore Blount blade plate was used to sccure proper angulanon
and to svord 2 plaster cast. Excellent resule.

direction. In cases of marked anteversion it 1s therefore better
to make use of the good old plaster cast.

In 1943, the author reported a series of 18 patients treated
by this method, 16 females and two males, including four with
bilateral duslocations. The age of the patients at operation ranged
from 14 to 40 years. In all but one case these patents were
followed up for more than five years. The end results were
entirely satisfactory in all cases. The pathological lordoss dis
appeared the patsents were free from pan, the Trendelenburg
s1ign was negamve, and the limp was scarcely noticeable All pa
tients had adequate motion with the exception of one, who had
Jimited motion before the operation 1In all likelihood the ade
quate range of motion attaned in these patients postoperatively
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was due to the smooth and rounded surface of the supporting
pomt, as well as to the fact, that the proxmal lever of the sys-
tem — compruing head, neck and rrochanter — 15 relatively
short. Shght lmutation was observed mn adduction only, and this
presents practically no handicap for the pavent. As a matter of
fact, the postoperative degree of mobility depends almost en-
tirely upon what degree of mobility was present prior to opera-
tion If the head was freely movable before intervenuon, the
pastoperative mobihicy should be almost perfect If, however,
the head was fixed 1n a secondary false acetabulum — as for 1n-
stance by osteoarthritw — there would, of course, be 2 marked
limstation of mobility after operation

It 15 understood, of course, that the indication for any kind
of subtrochanteric osteotomy 1n coagenstal hip dulocations, de-
pends primanly upon their irreducibility It 15 felt that the less-
er trochanter method has definite value, and 1s especially apph-
cable to cases of anterior, lateral or mtermedute position (lux-
atio supracotylmdez and luxatio supracotylordea et ihaca) In
cases such as these, roentgenograms vsually revesl a well-devel-
oped lesser trochanter, situated just oppomte or near the ace-
tabulum, and pracncally inviting displacement into the ace-
tsbulum Expenence has shown that the lesser trochanter may
be used as well 10 a higher ponition of the femoral head (luxatio
duea), after a prelmunary persod of about two weeks of skeletal
traction has drawn the lemer trochanter down to the level of the
acetabulum  As a matter of fact, the use of the lesser trochanter
us the method applicable 1n the great majority of all irreducible
hup dulocations, However, 1o avoid growth disturbances, the
operatron should not be carried ont until the patient reaches the
age of puberty

It 15 our behef that subtrochanteric osteotomy will gan 1n
favor as compared with other operative procedures, because of
the lesser danger of the operation and of postoperative comphica-
tons 1n older cases. From the anatomical pomnt of view, the
method does not constitute an 1deal procedure, but 1t 15 an op-

eration which offers soluuon of a difficult problem 1n 2 sans-
factory manner
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C. ARTHRODESIS

This operation 1s designed for a group of patients with ¢ p 11
who are seniously disabled and cannot be relreved by other means.
In this connection we would mention first Rosers attempt to
produce 1 nigid, fibrous ankylosis of the jomnt following resection
of the femoral head Here, too, belongs Siraud s suggestion of
chiseling off the greater trochanter and fixing 1t above the fe
moral head to the os 1hum 1n such a manner as to produce an
ankylosis of the three bones. For the sake of completeness, we
should also mention Guenin's attempts to bring the ilum and
femoral head into direct bony contact by subcutaneous scarifi
cation Most recently, Fraenkel has once more recommended
arthrodesis, describing 1t as the best of all palliative procedures
m wrreducible ¢ H to assure constantly good end results with
freedom from pam. He has used 1t even m very young indi
viduals between seven and 15 years of age, the average being 12
years. Seven of lus 14 pauents were girls.

It cannot be denied — presupposing a unilateral affection —
that the thought of relieving the patient s symptoms by an arth
rodesis seems quite rational Judged from a surgical standpomnt,
1t 15 doubtless better for the patent to have a hip jont fixed 1n
good posiion than a movable hip joint, which s painful un
stable, and inadequate with a tendency to contracture Any or
thopedist who has had any extensive experience in the treatment
of tuberculoss of the hip joint 15 firmly convinced of this pnn
aiple. Nevertheless it may be difficult to persuade a panient with
b H, which has, of course wholly other prognostic critern of
the advantages of a fixed hip joint, especially 1n the case of fe
male patients who are still young and 1n the reproductive age. In
our experience these patients cannot reconcile themselves to
having a suff joint and will prefer 2 movable even though pain
ful jomnt to one which 1s ngid  For a young woman  the hands
cap of a stff hip 15 more than the mere nability to lace her
shoe. In our opmmon the surgeon who recommends arthro-
desis for a young female patient 15 grving poor advice

Arthrodesis may however be indicated especually n male
patients and elderly women 1n cases where 1t 15 desirable to ren
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der the patient capable of heavy work This operation, which
definitely ehuminates any movement of the joint whatsoever, should
never be performed unless definite indications can be demon-
strated

The procedure consists of an extra- and intra-articylar fu
son, accomplished by imbedding a massive bone graft between
the femoral head and the mnomunate bone without complete
denudation of the joint surfaces, thus shortemng the time of
operation and reducing shock The joint 1s exposed by a lateral
mamon and 2 wedge-shaped section of bone 13 excused from the
femora! head and acetabular roof, as suggested by Albee The
gap 1 filled wath cancellous bone clups. Then an osteopenosteal
bone graft of corresponding length 1s removed from the outer
surface of the greater trochanter and fernoral shaft. This bone
graft 1s then turned upsnde down and 1s inserted proximally just
above the acetabulum in the thick part of the ihum and distal
to the femur A long Smuth-Petersen nail dniven through the
neck, head and ilium in addition 1o the bone fusion, will prove
most valsable 1n securing immediate fixation Nevertheless, 1t
1 necessary to apply a double plaster spica for three months The
best postion 1 that of 25° of flewion with §° or 10° abduction
and newtral rotaton.

We have used this method m a very small series of cases 1n
the age group from 50 to 60 years, and 1n cases where the fe-
moral head was near the acetabulum We were of the opinron
that only one indication exusted for this operation, 1¢., disabibty
of sufficsent degree to prevent the pament from following any
occupation However, we feel that artbrodesis of the bip should
never be the first but alweys the last method to be tried, and
that it it ustified only when all otber attempts to relicve symp-
{oms wuth preservation of mobility bave faded



Chapter XV
SUMMARY OF TREATMENT

THJ; FOLLOWING 1§ A BRIEF SURVEY OF CERTAIN RULES TO
serve as a guide in the management of cp H m specal age
groups since patients with thus afflicon are admirted at all
ages from infancy to adult life. The treatment cannot, however
be based solely upon the age of the patient but must be gov-
erned by the specal findings 1n each individual case, 1.6 gna
tomical findings, whether the dulocation s umlateral or bi-
lateral, the position of the femoral head and whether the latter
18 subluxated, supracotyloid or iltacal, a history of previous op
erations, et. In general, it may be stated, however, that the dif
ficulties 1ncrease progresaively with the age of the patient and at
certain stages of development, require special procedures ac-
cording to the following age groups

1 In early infancy up to one jear of age the greatest ma
jonty of cases can be cured by simple prophylactic measures
alone. Only in cases of marked subluxation and dislocation
should reduction and immobilization be performed even below
one year of age Early treatment in the modern sense 1e¢., with
m the first year of life, 15 2 marked step in advance in the man
agement of CPH

2 In children from onc fo three years of age, closed reduc
non 13 still the method of chosce, as 1t has been since the tume of
1ts mtroduction. The elimination of all violence 15 one of the
most mmportant requsites of treatment. Another improvement
1s the accentuation of the onginal primary position for reten
ton. We believe that our accentuated flexron abduction post-
tion perrmts a much deeper adjustment of the femoral head 1nto
the socket than the internal rotation of the extremity  Suffi
ciently protracted immobihization 1s also of importance poor
end results will be much less common 1f the reduced hip 1s held
securely 1n the acetabulum unul a thoroughly adequate ace
tabular roof can be demonstrated roentgenographically Cor
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rection of anteversion 18 advissble when the anteversion 15 more
than 45° However, there 13 some evidence that spontaneous
correction may occur

3 1In chidren from three to five years in bilatcral cases or
to tix years n unflateral cases, closed reduction should be at-
tempted, but only with such gentle manipulations as will do no
damage to the tussue. Prelmunary traction will certainly facih-
tate reduction and help to prevent traumatization. If closed re-
duction fals, open reduction should be performed.

4 In children from five or six fo len years, open reduction
15 the generally accepted method With very few exceptions,
there 13 no other chaice. Of course all depends upon whether the
head can be brought down to the level of the original acetabu-
lum. In cases where the acetabular roof u found too shallow,
the open reduction should be combined with an osteoplastc
“shelf* operation A shelf operation 15 also indicated after closed
reduction, if four years after reduction the acetabular roof s
stdl insufficent, and there 15 a tendency to subluxamon. If re-
duction has been performed (closed or open) in children over
five or sx years of age, and the femoral head retamned 1n forced
mnner rotatton then 1t might be necessary to carry out a sub-
trochantenc rotation osteotomy three months later, ;n order to
prevent outward rotation and redislocation

5 Cases ower 10 yrars of age Thu age group wncludes all
neglected and unsuccessful cases, 1n which the head cannot be
replaced mto the ongmal acetabulum by any known method
In these cases only pallative surgical measures are justifiable,
and the best of these methods are anterior transposition of the
femoral head snd subtrochanteric osteotomy Which of these
methods 15 to be used will depend primanly upon the degree of
dulocation and the anatomic conditions For caser of luxato
supracotylordes with shight shortenmng, the anterior transpost-
tion operation 13 best suited, but in all other cases subtrochanternic
osteotomy 15 indicated. The author s method of umng the lesser
trochanter as a pownt of support 1n the acetabulum has proved a
valusble procedure This operation should be regarded as the
routine method for all wrreducible cases i patrents over 15 years
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of age both in unilateral and bilateral cases. An arthrodess of
the hip, which offers the least desirable surgical resules, 1 to be
considered only as a last resort 1n very rare cases in patients from
50 to 60 years of age.

Good judgment must of course be used in selecting any form
of treatment and the surgeon in charge should neglect no detait
of preoperative and postoperative care,
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Of the 66 cases of cpH reported by Krida, Colonna and
Carr two bilateral cases were associated with other deformities.
One case presented spina bifida and club feet the other a spastic
paraplegia. In both of these cases, the dislocation was cured
Badgley appears to have been just as successful. In a case asso-
crated with bilateral club feet, one hip was reduced by open re
duction and a shelf operation was performed In a second case
with typical arthrogryposs plus congenital malformation of
the sacrum, the femur was pulled down with hurschner wire
traction, preliminary to a second stage operation with reduction
m the true acetabulum. Another remarkable case s that de-
scribed by Compere and Schnute. This was a case of arthro-
gryposs with biateral dulocation of the hips and knees and
talipes equinovarus deformities. ‘The dislocations were very dif-
ficult to reduce. However, after a prelumunary period of abduc-
tion and traction, the reduction of the dulocated hips was ac-
complished without undue force

Teratologic cases require the earliest possible treatment. How-
ever, owing to the fact that one 15 usually deahng with puny
infants with muluple visble and 1n addition frequently also in-
visible abnormalties, primary consideration must be given to the
general condition of the child Children with gastromtestinal
or circulatory disturbances are not suitable for treatment. It s
our contention that cuses of this fype should first prove their
tiability before any attempt 1s made fo eradicate their numerons
deformtics

Treatment depends upon the degeee and the type of the
abnormality (p 21) In arthrogryposs, because of the mgidity
of the jomnts present from birth closed reduction of the dislocated
hips 15 out of the question unless one be reconciled to expose the
infant to the risk of a fractured thigh. In arthrochalarous, on
the other hand reduction 1s very easy as a rule, while retentron
of the joint may prove difficult owing to the congenttal flacaidity
of the capsule.

The mode of procedure 1n treatment of these cases 1s to be-
gin with the peripheral deformities (of the hands and feet) and
then to proceed proximally to treat the deformuties of hnees and
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the accepted palliative methods. We found subtrochanteric oste
otomy 2 very efficient and safe procedure to estabhish stabihiry 1n
older cases.

The difficulties encountered are just 1s great i the combina
uon cases, in which defects (of the lower spine, sacrum etc.)
are also present, and 1 which one his to deal also with the de
ficiency symptoms of the usually irreparable defecr In mild
cases reduction of the hip may be farly easy Thus in two cases
of bilateral dislocation of the hup combined with spina bifida
occulta, we successfully accomplished 2 closed reduction of the
hips. Even severe cases may occasionally run a smooth course, as
demonstrated in a case described by Joachumsthal m 2 girl of
three years of age, with a defect of the entire left fibula absence
of two toes and corresponding bones of the foot, and duloca-
tion of the hip on the same side In this case the dislocation was
completely cured following closed reduction

After-treatment 1n the teratologic cases 1s based on the same
pancples as for typscal dislocation extenstve use being made of
the Dems-Browne splint, which mamrans the hup joints as well
as the feet 1n the desired position  Some of those cases may re-
quuire braces and crutches to maintain correction

In cases of artbrochalarosis there are other conditions to cope
with. Here, as mentioned before, the difficulty ltes not 1n the
reduction of the hip but 1n mamtamng retention, which so
often fails because of the congemital laxity of the capsule In
spite of this, we were able to obtain a complete cure 1n one case
1n which retention was maintained m a plaster cast for a penod
of two years. In another case permanent stability was attamed
on ane side while the other nde redislocated immeduately  If
retenuon cannot be mamntamned an attempt at capsnle reefing
according fo Jones may be made This is undertaken following
reduction of the hup through an incssion over the posterior part
of the capsule. Pleating of the capsule 15 accomplished by the
‘strap and buckle  method, se by passing a strip of the cap
sule through a tiny sht 1n 1ts upper portion  This doubles the
restraming power of the capsule. Six months fixauon of the
hmb 1n overextension and shight abduction will then nsure re

tention
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On the whale, on must keep 1n mund the fact that the treat-
ment of teratologic dislocations of the hip constitutes one of the
most difficult and frequently smsoluble problems of treatment
of dislocation None the-less we are of the opimon one should
try at least to reduce the diabiity i all except the most ex-
treme cases as early and as completely as powible. The decision
to try one of the methods described above 15 of course easier
when the child 15 mentally normal, and there sre prospests that
the child may profit by the results attained, Fortunately tera-
tologic duslocations are extremely rare, so that for thus reason
alone, the problem of treatment 15 of less ymportance than 1n
typical cases.

As regards the other atypical cases, treatment must be surted
to the individual case.

In the two obstetrical dulocations of the hip associated with
fracture of the femur, reported by Ehzalde (p 25), the treat-
ment consuted of reduction and immobidization. The Lorenz
method of reduction was employed and the hmb was fixed in a
posttton of 135° flewson and 40° abduction in shght mternal
rotation  Castex was wed for ummobilization 1in preference to
ordinary plaster of Paris. The cast was left i nitu for 45 dayr.
Both cases were completely cured

In one of our cases of ¢ b H assoczated wrth congemeal spastsc
parslyus (Littles disease), reduction was successfully accom-
plished only after subcutaneous tenotomy of the adductors. The
cast was apphed mn abduction of 45° and neutral rotary pos-
ton In the only case of roentgen injury 1n our experience
(p 25) reducton was farly easy with moderate force. In
thes case, the cast was appled in right angled primary position.



Chapter XVII
CONCLUSION

IN PREPARING TO DRAW CONCLUSIONS FROM OUR OBSERVATIONS,
1t 15 clear, to begin with that considerable advances have been
made 1n the problem of cpH in the last decades. Some recent
investigations have clarified the pathogenens of cpH n maay
pomts, and also the question of etiology although not wholly
explained, has come closed to a solution The ducovery that
dysplasia constitutes the primary "anlage i all typical cases
of cpH has markedly broadened and deepened our conception
of the origin of dislocation The possibihity of an carly recog
nition of this early stage of ¢ b H has opened up new prospects
for early treatment

Great progress has been made 1n treatment 1n recent jeary.
Unquestionably, many cases have developed a normal or per
fect structure of the hip following closed reduction and with
the newly acquired knowledge and refinements of technic of
open reduction also the surgically treated cases have now a far
better outlook than formerly Reconstructive and arthroplastic
procedures sigmfy an important step forward 1n the treatment
of cpH And even old wreducible cases, formerly considered
hopeless, are now amenable to treatment. However with all
due respect to the conquests of modern surgery we cannot
sgnore the fact that not all cases are cured, and in spite of all
the work that has been done, end resules continue to fall short
of what we thought to accomplish Benides the excellent anatomic
and functional results witnessed there are other less favorable s
sues. Redrslocation 1s not uncommon following closed as well as
open reductions. The thrll of success is very often marred by
the development of deformities of the head after reducnion
Whether these changes may at some ume become preventable 15
a question When however some writers predict 100 per cent
cures, as many do this must be attributed to 2 lack of apprecna
tron of the hmuts of our therapeutic knowledge
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On the other hand, 1t 15 a fact that in early infancy, 1t 1s
possible, 1n the great majority of cases, to prevent dislocatron 1f
proper prophylactic measures are msttuted. The logical deduc-
tion, therefore, 13 to direct our efforts towards admirustering treat-
ment as soon as possible, before the dulocation has developed 1.,
within the first year of Life To attan thus goal, 1t will be neces-
sary to draw the attention of the medical profession to the
early symptoms, so that the condition may be recognized at the
carhest possible moment. It 1s this educational work which con-
stitutes the most important feature of a realstic solution of the
problem. Putts stressed the necessity of X-ray examination of
the hip 1n every newborn infant. Such a recommendation would
be justified 1n Italy, where the incidence of ¢ 1s 80 huigh. In
the United States, where the condition 1s so rare, however, such
a measure would be going too far Nevertheless, in the presence
of a famuly history of cpH, or 1n infants presenting shight ab-
normalities, such as flabbiness or outward rotation of the hip,
2 more thorough examunation of the infant, including roentgen-
ography, should be urged If we consider the facihues for ro-
entgenography already available, there 15 no excuse for omitting
this precaution Early diagnoss 1s imperative 1f we hope to be
successful 1n eradicating the condition before the pernicious se-
quelae of the "anlage develop Of course, there will always be
some stragglers who have been mussed, so that closed and open
reduction the shelf operation, arthroplasties and subtrochanteric
osteotormues will continue to have their place 1n the treatment of
cpH However it 15 to be hoped that these operations will be-
come less and less numerous, once prophylactic treatment 1s no
longer a theory, but becomes a practice
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flattemng 63 glusement 114
axn forward tormon v+ ax of " "-"“"'“' Trendebenbury
knee jant &3 114
coxa valga 62 vadd‘lm;type us
coxs vara, 63 Gensrocrural foldh, ssymmetry
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intrautenoe tarsion doe to
presure 36

normal, prenatal torson and

poitnatal derocson 63

post reduction defornutxs of
upper end 240

retrotornon i adulo 63

shape of upper end 1 factor
«t prognows, 127

sparal toeson of diaphyns in
utero, €5

sorvon-drtarson following
closwed reducuon, 30

lctus dedocationan 13 6
forced poution 1 utero a3
sue of CDH 34

Gilf shelf operavon 262
Gardle for suppoct of
trochanter 130 213
Glenod Libeum (see Limbin)
Ghigement 114 131
Gluteal folds, changerin CDH 103
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