
7'he meeting of t he  Scandinavian Orthopedic Assooialion w a s  held in Coltcnhagen 
under the  presidency of Sren Kiaer, Copenhagen. 

THE OP13HATIV13 ?'IiEA'l'hIEh"I' O F  .4ill'HROSIS DEFORMANS COSAE 

Speakers: Carl Srmh,  Oslo, Gunnnr  Wihrrg, Lund, Einintl Thonicrsc,n, .4arhus 

C m l  Sentb: 
In operative treatment of hip joint  arthrosis in IJllev51 Hospital, Ilept. 111, and 

the  Red Cross Clinic, the  speaker employed from August  1946 until  June  1954 as  
the  normal method and  the sole pr imary  treatment,  Smith-Petersen's arthroplasty 
with vitall ium cup. 

l'hc material  which is presented comprises those rases which underwent opera- 
t ion f rom August, 1946 t o  May, 1951, with a n  ohservation period of seven lo three 
years. The series h a s  heen observed hy a follow-up of Dr. Arnt Jakohsen. l'hc results 
given are  to  b e  regarded a s  a summary  o f  the  experience gained from this work. 

The series, which eonsists of 302 operated hips from 265 patients, has  a mini- 
mum ohservation period of three years. Eilaterally operated patients totalled 44. 

The distrihution of the series into groups is as follows:-- 

Malnin c o m e  srniZe:-35 hips operated on, including three hilaterally. 

Dysplas ia  ncetabuZi:-51 hips  operated on. including eight bilaterally. 

Suhluxnf io  coxor cong.:--Rl hips operated on, including nine bilaterally. 

Subluxatio cozo(' cony. r(>p.:--18 hips operated on, including three hilaterallj-.  

Tazcitio e o z a e  cong .  nntrrior:-40 hips  operated on, including nine hilaterally.  

L u m t i o  c o m a  cong.  i l inca: - -20  hips  operated on-7 hilaterally. 

Growth disturbances (Epiphysiolysis cap. fem., Ixgg-Calv6-Perthes ete.) 23 hips 

Trcrurnalic nrlhrit is:  (Pseudarthrosis:  3, aseptic necrosis: 2 7 ) .  30 hips  operated on. 

Tnfrcl ioas n r f h r i f i s : - 2 2  hips operated on--l hilaterally. 

Average age: 62 years. 

Average age: 57 years. 

Average age: 50 years. 

Averagc age: 34 years. 

Average age: 34 years. 

Average age: 33 years. 

operated on-4 hilaterally.  Average age: 38 years. 

Average age: 58 years. 

Average age: 39 years. 



2 post-operative deaths. h t h  from p ~ i l n ~ i ~ i i ~ ~ r y  crnhc~listn ... (0.7 ch) 
2 cases of deep infection ................................................ (0.7 A )  

40 eases of throml)osis-ctnholisn~ ........................................ (13 %I) 

Results  of t1ftc.r-i,strrilincition 3-7 yt’trrs c1ftt.r t h e  ol)t*rtttitJIl. 

With few excelitions the r e s u l t s  are hascd on personal examinations hy the 
speaker and br. Arnt Jakobscn. 

The classification was based on the function of the normal hipI estimating thc 
defects in ‘the operated joints- ~ ia in ,  retlured mohility, reduced stahility and 
muscle strength from this. 

For the surgeon’s jutfgentrnt: the international classifiration~--excellent,  good, 
fair  and poor-was employed. 

The patients’ judgement of the results is given :IS follows: very satisfied, 
satisfied, not satisfied. 

The total series comprised in all 290 hips in the follo\v-up examination (302 
hips operated on, 12 patients died within three years). 

188 observed for more than 5 years. 
102 observed for more than 3 years. 

Surgeon’s evaluation : Excellent .............................................. 17-25 “/o 
Good .................................................... 114-39 
Fair ..................................................... 66-23 
Poor .................................................... 39-13 9% 
Very satisfied ....................................... 145-50 
Satisfied ............................................... 97-33 
Not satisfied ......................................... 48-17 (6 

Patients’ opinion: 

The cause of the fail dntl the poor results is discussed. 
Nrru formution of bone which occurlr i n  25 yo o f  the cases I(J a fair or strong 

degree is only the cause of 8.5 9% of  the fair and ptior results. 
Crcput-coilrcnt tcfroyhy was rlrinonstrated rocntgennlogically i n  fully 30 cases, hut 

13 of these evinced no symptoms. I n  5.2 “/a atrophy \vas assumctl to  he the cause o f  
the fair and poor results. 

Summarising, i t  may b e  said that Smith-Petersen’s vitallium cup method inakcs 
it possihle to create joints which preserve their structure throughout the duration 
of the ohservation period, (3-7 years). Continuous investigations have shown that 
in the overwhelming majority of the eases the results found to exist after 2%-3 
years remain stationary. 

Finally, important individual points of the operative technique mere discussed: 
1) The least possihle detachment of the gluteal musculature and the suturing 
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of the same to the ala ossis ilei with silk through drilled holes. 



f;111111(11. l\';!JPr!/: 

.iiiioiig 111c biii.gic:il i i i lci~\~cii t i i~iis i i i  :ii,thi,osis tlcfoi.iii;ins ( i f  the  I i i l )  , j l ) i i i l  i i  

~iiimlici~ c a n  he ilistiiigiii~liid which arc l)urclg 1)aiii-rclieviiig liltc. c.g. i ) I ) t i i rat i ) r  

csvrcsis. i.liizotoiiig, 'I':ivci.iiici,'s ( t i ) . ,  cIioidotoin>. a n d  drilling acciirding t i )  (;ixhcr 
I ) i ivc~i~ i i ic i~ .  

Other n i c * : i h i i r e x  affect  the join1 itself i i i i i i 'c  intini:itcly. ']'(I these, fi)r csiiml~lc.  
Iw1i)iig t h e  shelf operation xvhich may 1)r i j f  v a l u e  in certain suh1iis:ition cascfis, ant1  

the ea~~s i i l rc t~ i rn ics .  A I I  intcrvculioii \vhich must not 1 ~ 2  forgotten i n  this coniicxiiiii  

is thc sul,ti.(icliantcri(' ostcotoniy. 
l'hc cent ra l  features of our  surgical therapy a r c  thc arthr(it1csis and tlic arthrii-  

plasty, and the  o r d c ~  of precedence 1)ctwec'n thcm is clifficiilt to  tlccitlc. ~ i i r  m;iny 
i'casoiis i t  is hard  to  compare the  results of arthroplasty a n d  arthrodcsis mcth~itls. 
The assortment of paticnts has  some influencc ant1 in the  hands  of different 
surgcons the  same operation produccLs different results. l?vcn the  follow-ul~ 
results a rc  not easy to comparc in spite of thc  oh.jcctive mcthotls of evaluation 
which a rc  proposed. l 'hc difficulties of dctcrniiiiiiig which mrthotl is supcrior are 
demon st  ra t ctl h y the fact tha t  1 ead in g or lh  oped ic su rgcon s h a  vc ch an get1 t h c i r 
o i~ in ions  over thc passage of the  years and  from being protagonists of the  arthro- 
plasty several of thcm many  years la te r  expressed themselves in  favour of arthro- 
ti esi s. 

As fa r  as indications are concerned, regard must  he paid to thc 1);itient's scx, 
general conditic;n; age and mental  outlook, t o  unilateral  and h i la te ra l  conditiiins 
together with thc occupation of t he  person in  question. 

With modern narcosis mr lhods  the general conditirin no 1oiigc.r IJ1a)'S such ii 

great part, nn)i should the  mental  ontloolc he  of decisive importance in tlic choice 
11ct\vecn an arthrodcsis or an  anthroplastg.  With respect to  age the grneral npiiiioii 

seems ti) be tha t  an arthrodcsis is to lie preferrcd fo r  yolinger individuals hu t  1 
personally consider t ha t  arthroplastics might also he  discusscd in these cases. 

Much more important is  the  difference i n  indications hrtn~een unilateral  a n d  
hilateral  cases. I n  m y  opinion a hilateral arthrosis deformans is suita1)lc fo r  
arthroi)lasty in those cases whew.  taking into account the  appearancr of the 
healthy sidc, thcrc  is no iicctl to  fear suhscquent dcfoimans changes. In  other 
cases a n  arthrodesis should he  preferred. 

A bilateral case with  ineipicnt changes on the  one side is on the  o ther  hand 
suitahle fo r  arthrodcsis, since th i s  relieves weight-hearing f a r  t he  Ieast affeetcd side. 

I do not consider t h a t  the  opinion often cxpressed ahroad tha t  a hilateral  
arthroplasty ought to h e  performed in advanced hilateral  caws  is eorrect, hut  
prefer instead a comhined operation wi th  arthrodesis 011 t h e  oiic side and arthrn- 
plastg on t he  other. 



‘I’he patient’s frinction in society must he taltcn i n t t )  account  and  whcn worlc 
cornpels some to wallt or  stiitid the whole day, a n  arthroclcsis ought t ( ~  he l i re -  
ferrcct, whilc patients \vho have t o  sit at their work for the most part, arc  h c t t e r  

served hy a n  arthroplasty. 
A s  far as  the cliffcrent i)perative methcrds i n  arthroctesis and arthriiplasty :ire 

coiiccrncd one should realisc that a good arthri~plasty can he achieved i n  tliffcrcnt 
wags, hiit fixation by nailing undonhtec~ly has  a definite value in these cases. 
Amongst the arthroplasty methods Smith-PeFrsen’s vitallium cup is less fashion- 
able, eVen if follow-up examinations show thdt this seems to produce more lastingly 
good rcsults in the long run than other morP modern arthroplasty methods. These, 
which are carried otit with acrylic and meta prostheses of very various types, arc 
not yet stattilisecl methodologically. All that ran he said so far is that the primary 
results seem to he hctter than what was achieved with earlier arthroplastg methods. 

\ 
(To he published in full in Nordisk hledicin). 

Eivintl Thornmen,  Aarhus. 

DISCUSSION: 

H .  S taren  (Stavern). In the Coast Hospital a t  Stavern 100 hip arthroplasties with 
the vitallium cop have heen performed since 1947. We have used the acrylic pro- 

stheses since 19.50. They numher only ll’eases, since they were only used when the 
acetabulum showed small o r  no changes-as in caput necrosis after fractura colli 
femoris, or also in pseudarthrosis colli femoris when the caput showed changes or 
a fixation in the acetahulum. If the state of the caput was normal, we employed 
the method I presented in Aarhus 1948 (Acta orthoped. Scand. vol. XIX, p. 125). 
This and similar methods where the living caput can he preserved arc undoubtedly 
to h e  preferred to all foreign hody plastics, but owing to the qualifications men- 
tioned the range of indication is narrow. We used the vitallium cup where there 
were acetabular changes. It follows from this that  all dislocations and suhluxations 
mere treated by this method. Our ohservation period for vitallium cups extended 
up to 7 years, for the acrylic prostheses up to 3% years. We have had no deaths, 
4 thromboses, two of these in the same patient (vitallium cup). 

There were no infections, although we had head necroses which however did not 
lead to other complications. The late results for the vitallium cup plastics show 
freedom from pain throughout. On reoperation a too deep cup was the cause of 
pain in one case---this disappeared at  once when a shallower cup was used. Reduced 
mohility occurred relatively often after operation, hut in part the patient did not 
notice this. With respect to the patients in these cases the result may be considered 
good, but f o r  the plastics it is poor, on a level with arthrodesis. To give statistically 
2 points for freedom from pain and 1 point for mohility shows therefore a false 
picture. 

Some of our vitallium cup patients revealed over the years a caput atrophy, 
ohserved hy the sinking of the hip into the cup. A considerahle degree of this 
was seen, but  with little or no suhjective trouble. A s  could he expected, it arose 
particularly in those cases where the troehanter major and minor had been distally 
moved and a eaput had heen repaired hy a collum stump and part of the 
trochanter. In our eases we have in part  removed the capsule radically, hut without 
injuring the inner envelope of the capsule which contains the vessels nourishing 
the caput. II’e did not ohserve increased pain in the cases where the capsule was 
not removed. 



In l i i ~ h c r  dis1or:itiiins \vlicrr thi*ri* \va> t ( i t a 1  atrophy of thin caput and collurn 
SI) that thin t rorhanlcr  had to  I ) r  mi)vctl and  the  cup uscd along this Iongitutlinal 
:isis of the  fcmur,  wib carried out siniultancously a mctlial ostel)tomy with thc 
Iowc*i~ friignicwt in the  adduction positiain. l‘liis 1)rcvcntrtl reluxation. 

SII f a r  thcb acrylic I)rosthcscs have resultcrl in g(iod niohility and freedom friliii 
pain, apart from nne case whrrc  the  pain pcrsistrd with n.eight-l)caring. This  cast’ 
w a s  the (1n1y one where the  acetabuliim had  to  be enlargctl, a s  t he  prostheses avail- 
able wcrc too hig. 

I n  two cases of resorhtion of t h e  collum femoris cylindrical acrylic prostheses 
were employed. After 2 r e a r s  they show esliecially good results. It appears as  if 
thc prostheses a re  fixed hy hone masses which grow u p  around the  distal part  
of t h c ,  prosthesis (roentgen pictures and nfirmal photographs).  A patient w h o  had 
a1)solutc freedom from pain,  coml)lete moliility and  stahil i ty and who undcrtook 
heavy work, returned af te r  3 %  years wi th  slight pain and  signs of limping. I t  
proved that considerahle resorhtion had arisen and  in ccnsequcncc the  position of 
t h e  prosthesis had  altered. There were also signs of acetahular shifting. It seems 
as  i f  on the  whole the  fu tu re  can he  met w i th  greater confidence in those patients 
where the  vitall ium cup ad  modum Smith Petersen is employed than  for  those 
to whom acrylic caput prostheses ad  modum Judet a r e  applied; the former method 
makes much greater demands on technical skill and is therefore scarcely so 
popular in general. In 2 cases of tuherculous coxitis w i th  virulent hacteriae a n  
arthroplasty wi th  the  vitall ium cup was  performed. In two others, where the 
caput contained a thc. abscess, acrylic prostheses were  used. Of course all the  cases 
were accompanied h y  streptomycin treatment.  The  ohservation period was  2 years. 
For the  acrylic prostheses this was  3 and  1 %  years. A s  yet there is no  sign of 
recurrence. The case observed for 3 years was  re-operated on th i s  spring owing to 
rontractures. There were no longer signs of the. macroscopically, microscopically 
or hacteriologically. 

G .  Ulland (Sandnes). The operation was  performed on 5 women aged hetmeen 
65 and 7 0  gears. Pseudoarthrosis was  the  indication for  3 a n d  caput necrosis for 2. 
There were no post-operative complications. The result  was  good in each case. 
The ohscrvation period was  from 1% to 2 %  years. 

For the  present t he  operation should only he  used fo r  elderlg patients with 
pseudoarthrosis or caput necrosis, or  fo r  patients in a critical position after 
unsuccessful arthroplasty with the  acrylic prosthesis. Continued observation will 
show if t he  range of indication should he widened. 
( S e e  figures on next page). 

H. Motiin (Copenhagen). \Vith regard to h i p  arthroplasty department I in Copen- 
hagen has  passed through 2 phases-the cup  method and  t h e  Jude t  method. At the  
moment we are  going through a third,  in which prostheses constructed according 
to other principles than Judet’s a r e  fitted a n d  a different technique is used. 

In the  exhihition arranged in connection with t h e  Congress a n  account is given 
of the  results of the  first  two stages. The  cup series comprises 35 patients kclit 
under ohservation for  2-6 gears, t he  Jude t  series 116 patients, as  only those with 
an  ohservation period of 1 year or more were  included. In i t s  arrangement a t  t he  
exhihition the la t te r  series is combined wi th  tha t  of department 11. 

The third stage really started 1 year ago, and  the  results a re  therefore not 
tahulated. I t  has  heen used in 65 cases. 



Fig.  1. F i g .  2. 
A 70 year old wornan, before operation. 2 years after opcration. 

’I’herr are  two main i’easons w h y  wr havc h a d  such itt i  art ivr- phase (if  i i l l o p l a s ~ ~  
i n  the last year:  the one is, that  w e  (lo not helievc that hip alloplasty has  found 
its final form yet, and the method ought not  t t r  be judged until  many technical 
difficulties have heen overcome. ‘The other reason is that  1% years ago, in co- 
operation with individual surgical departments w e  went ahout the task of tlis- 
covering different principles of treatment for  transcervical anci intcrtrorhantcric 
fractures of the femur and the conditions following such injuries. 

During work on these fractures w e  altered our att i tude on one derisive point. 
I n  the heginning we considered alloplasty a s  too much of a major operation for 
the weaker patients, ,but a s  the operative t ime for alloplasty was gratlually reduced 
anci as we saw that  the patients managed relatively better after this intervention 
thari after an  ostcosynthesis, w e  now employ alloplasty with the old,  and ostco- 
synthesis with the yriinger patients. 

In this collum-fracture series, rompi~ising lti5 patients, alloplasty was uutlcr- 

taken i n  55 rases, ; in t i  the Jutlet prosthesis w a s  u s e d  in only 1 0  of these. 
The reason for this is that  i t  was found unsuitable for rill cases of defective or 

s h o r t  collum, naturally enough since the prosthesis w a s  intended f o r  adjustment 
on the femoral head. 

The nature of o u r  scrics was therefore o n e  of the r e a s o n s  why wc rhangetl thr 
type of prosthesis, hu t  there were other reasons just  as important.  The t\vo m~rs t  
fundamental  were: first, that  the Jutlet prosthesis required the spongy hone t issue 

to he enclosed in a narrow, deep groove, thus compromising the hone nourishment ; 
secondly, that  the prosthesis supported itself solcly on  cancellous hone. 

It will appear f rom the following how w e  thought it possible to clefcat t h e s e  
difficulties. 

At this point it m a y  be w i s e  to look a t  the pi-ohlems w e  arc faring and consider 
them in relation to the possible solutions w e  propose. 

The problems arc  numerous. 



We h a v e  tlislocictioiis. 1 1 1  otir sci.ics I J ~  116 \YC have  4 w i t h  dislocation. :i w i t h  
subluxat ion .  T h i s  m a y  hc t d u c c t l  1)y using prostheses  wi th  suff ic icnt ly  mctlielly 
t i l ted heads.  I ~ u i ~ t h c r ~ n o i ~ e  11y using prostheses  which can he appl ied in rc t rovcrsion 
in  cases w h e r e  we have 1 1 )  dc;il wi th  ii sha l low ;rcctaI)uluin a n d  antcvci.tc4 colluin. 
t h i s  coinplicatioti \vill lie l ikewise coitiitci.:ictctl. 'l'his ran I)c tlone, i f  tlic I)i.ostliesis 
h a s  ii iiictlially l i l ted liead, s i inply by ro ta t ing  i t  h a c k w a i d s  tluring its adjiisttticnt. 
111 suita1)lc~ casc's crr t t ing o u t  of the ;icct;tl)ulutn may 1 ) ~  untlvrtaltcii. 

W i t h  rega td  to calcif icat ion in tlic surrouiitling inrtsrlcs we h l i e v c  tha t  t h i s  caii 
h e  reduced th rough repealed i r r igat ion d u r i n g  tlic operat ion,  s o  that  the boiie 
t i s sue  released during the l a t t e r  m a y  h e  removed.  T h i s  hone t issue hnr icd  in  the 
muscrilatrire seems to IIS  t o  h e  t h e  m a i n  cause of t h e  calcif icat ion-  -as  in inyosi t is  
ossif icans.  Others  1)oint to reaction owing  t o  d u s t  eroded frnm t h e  prosthesis .  T h i s  
cllrst a l so  p w s e n t s  a protilcni. a n d  may I)c the c a ~ ~ s e  of fibroscs. through foreign 
body react ion.  

It shi)ultl l ie  LJossihlc t i )  coinhat ix-actioii t i )  tliis t l i i s t .  011 Ihc bas is  of  llie 
rcsrarrh i n t o  erosion \vhich tvc cai.rietl o r i t  iri the  Nat ional  1tcsc;ii.ch Ins t i tu tc ,  w c  
thought  that in  nylou w e  ~)i)sscssetl a strong, tlrlral)le mater ia l .  'I"tiis is ciirrcvt, too. 

a s  long  iis i t  is a c luc~ . ; t ion  o f  i~ i i l i l~ ing  aga ins t  smooth  surfaces. nut si inul tanci iusly 
\vith our vc\carclic.; a h i v e ,  :I 1)atient wi th  a iiyloii-acrylic priisthesis iii.;ci.ted i n  
thc hip.  undertool i  ii i.csi~arc'li o f  ciinsitlei.al)ly h igher  valucs t h a n  o u r  o \ v n .  \\'hcii 

h i s  prost l ic~sis  w a s  i,cniovcd nwiiig to  sh i f t ing  e f tc r  half  ii ycnv i t  sliowctl w e a i .  

amniint i i ig  t i i  a fu l l  3 innis. \vliicli mrans ,  t h a t  rvcn nylon cannot las t  i n  certaiii 
cases. l ike  his ,  where the acctal~ttliirn is roughly foimictl. 'l'hc prosthcscs  are  therc- 
fore now n~anufac tu i~cc l  of acrylic resin w i t h  a vital l iuin r a p  covering tlic pro-  
sthesis hcad.  

W i t h  regard to t h c  post-opcwtivc positive 'l'rrtit1clcitl)urg phenomenon. which 
exists  in over ha l f  o f  t h c  c a s w ,  such a numher can b e  tlirnitiishcd tlirorigh a more  
len ien t  approach  to  t h e  jo in t ,  \vithorit 1)i.caking the  inser t ion o f  the gl i t taeus 
m c d i u s  i n  t h e  trnchantcr or, i f  i t  is l)i~>lten. hy act ivat ion of the gliitcLal Inusclc. 

We h a v e  cxprriencctl broken prosthesis  stems. T h e r e  h:iw h c c n  no less  t h a n  5 ,  4 
Jridet prostheses a n d  1 proxthc.sis of a t rans i t iona l  type n o  longer  used. The me- 
chanism of the  s tem f rac turc  was the  same in  a l l  cases: the prostheses  shiftetl 
owing  to ho'nc was tage  under  the col lar ,  which  means  t h a t  t h e  patient's weight  
b o r e  (lowti upon t h e  stern a lonc :  u n d c r  t h c  medial  scction of Ihc s tem a n  a lmost  
scleivt ic  part formed.  nl)ovc \vhich thc  s tem cracked. .\11 I ) I I I '  pinc i irc tiow stceli1.v 

pleccd a n d  t h u s  iniri.cn re.;islaiit [ I )  \vciglit-t~c~it~itig, hiit i n  a(1diIioti ( h e  V2.\ steel 
hasc  is thiclic*ncd and 100 ?( sti.cngthcnet1 agains t  1)cntling and fractui.c. 'I'hc ' ' I ) I . o -  

perlics" of  t h e  mater ia l  possi1)ly a l so  p lay  a p a r t  i n  such f rac tures  but i f  one C:III  

drivc ahoiit on ; iutomohile  uxlcs for 30 10 y e a r s  withot i t  sus ta in ing  any f r a c t u r e  i t  
origlit a l so  to b e  possible to  discover s i ibstancrs  which  r a n  endure  the l i fe - t ime 
of t h e  pa t ien t .  

nut t h i s  was only the technical side of t h e  m a t t r r ,  for a s  clesrr i l~cd show, t h e w  
prosthfscs were caused t o  h r c a k  f i r s t  by f h r  shif t in!! ,  a n d ,  now comes t h e  most  
diff icul t  point. botic, wastage cartsing thc prosthesis  to  shif t .  

A11 t h e  other diff icul t ies  m a y  he overcome in t h e  f u t u r e ,  h u t  th i s  point  i.; 
niuch more  scrioos. It turns upon one  m a i n  prohlcm: is it at a l l  possible to  intro-  
duce srich a foreign body to  the hone,  sn t h a t  it r e m a i n s  in Imsition ant1 rc.;ist:int 
to weight  m a n y  years af te r  i ts  appl ica t ion?  -here  grave d o u b t  seems I n  he not  
t i  tijust if ied. 

There a r e  two chief nrolilcms: 
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The first  is-as stated ahove: can a prosthesis he csl)ectetf to s t a y  f i rmly  in 
position a f te r  a numher of years? 

The second-if not,-for a s  f a r  as can he  estimated, nearly all the  prostheses 
shift over a shorter nr longer period; can the  prosthesis he esprcted to give satis- 
faction, fulfilling the  requirements for  painlessnrss hy weight hearing? 

]Ye are  most disposed to  answer the  first  question in the  negative, adding the 
rider t ha t  the  younger and the  stronger the  hone, the longer it will last .  

A s  to  the  si tuation a t  present, we  are  clearly in an unfnrtunatc positinn. since 
< J i l t  CJf our total series of 290 Judet operated patients 32 have shift ing prostheses 
heyond any  donht and nn fewer than  41 a r c  suspect, and one hernmes not a little 
1~crtiir1)ed when meeting with such an  experience as  we had a short t ime previously: 
here w e  prc~ceeded t0  trepan a hone cyst j u s t  under the  prosthesis stern in a 
patient whosr  1)rosthesis was ideally placed roentgcnr~lr~gically, and where therc 
was  not the  slightest siAn of shift ing in the  form of hone wastage. In this case 
we tliscovered tha t  the  stem had shifted herc and i t  indicatcs that  t he  numher of 
shifting ]%-f~stheses amounts  to considerah1y more than  we suspect. 

Thus we come to the  answer of question no. 2 :  can the  prosthesis give satis- 
faction in spite of loosening? In the  series a re  tn  be fnund a few cases with 
notoriously shift ing prostheses who manage excellently, within the  ohservation 
period which these cases represent. 

If the answer to this question is that  shifting prostheses are not neecssarily 
detrimental  in an overwhelming numher  of cases,  still greater stress, as f a r  as  1 
can see, must he placed on correct shaping of the IJrosthesis, i.e., the  supporting 
surface must he  as large as Imssihte. and the  prosthesis must hase i t s  support 011 

several pfiints, t hus  not only cc~unterl~alancing the under surface of the  prosthesis 
head h i t  also  counterl~alancing t h e  stem. and standing not only on t h r  cancellous 
hone, hut also on the  c o m ~ ~ a c t  hone. IVith l~ressure distrihuted in such a way, the  
hone ought to have hetter hit~ltigical conditions than  with greater weight placed 
tipon a more limited area. 

This shifting of the  prosthesis w a s  nnc of the  main  reasons why  we changed 
type. 

\Ye employ 2 models wi th  one of which a reamer is  used t 0  shape thc  h J n e .  
This one is s])eeialIy intended for fractures of the femoral neck, where the npera- 
tion has  t o  he completc4 rapicll~-,  and the other is  used, where a h(iriaontal support- 
ing surface is fashi<~netl  on the  hone for  t he  prosthesis to  rest I I ] ) ' J ~ .  This type 
locks itself against rotation a s  the  supl~or t ing  surface is ntrt at right angles t o  the  
stem h u t  requires mnrr t ime for  insertion. Ijoth types are  shown in the  exhibition. 

A s  announced r e c c n t l ~  in the  Danish hledical ljullctin, similar researches into 
weight resistance h a w  h e m  undertaken on hone preparations appl ied to Judct's 
prosthesis and  hone ]~rc] )a ra t ions  ap l~ l ied  t o  the  new tyiies dcscril~ed herc. 

The result w a s  that t he  .Jutlet ]irosthesc.s w i ths twd  o n  average a pressure o f  
I f i ' i  kgs., \ ~ h i l e  the  new plostheses withstclod 1141 kgs. After this r e p ~ r t  a fur ther  
2 expcrimrnts werc  carried out in order t o  comjxire, with h ~ n e s  in JXJSitifJn, the  
new Judct model with i ts  ~ i h l i q ~ i e  supp(irting surfaces and no collar. This with- 
stood o n  average 605 kgs., our 1) l i e s  1600 kgs. 

lhese  researches naturally have clnly a limited value. 'I'hey can give n o  indica- 
t i o n  at a11 whether t h e  new types  fJf prosthesis can  f i r l f i l  their  task  a f te r  a number 
of pears have ~ ~ a s s c c l .  They were carried out ho\VewP with th i s  in mind. that the 
first  reqnirement, if such an a id  i b  tc, gi\.e satisfactinn. is that  the prosthesc.~ are  
rcSiStant t o  weight-hraring. on the day thcy a r e  al~pl ied .  

I .  
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I n  this account \ye only wish to point out  the lines upon which we are \vorliing. 
'L'hc future will reveal i f  thcre is a landfall here. 

K .  E .  Krtltio (Hel>ingfors). The operative treatment of arthrosis deformans Coxae 
in the Orthopaeciie Vniversity Clinic of Helsingfors during 1950-54 was c a r r i e d  out 
its follows : 

Arthroplasty: acrylic prosthesis 74, cup 19 ............... 93-52,;! '/c 
Dcnervation ........................................................... 45-26.8 c/c 

.Ant. capsulcctomj- anti post denerv. ........................ 10- 6.1) "c 

.~CetahlI1<JI)1aStJ' ...................................................... 16- x.9 (,4. 
Art h r n de s i s 3- 2.x (/+ ............................................................ 

In all 175-100.0 '/c 

From the table  i t  will be seen that  ti different methods were empto-ecl. Searly 

half of the cases  untlc~r\vent minor operations antl rather more than half major 
operations. This fifty-fifty tendency is not only due  to the lack of spacc a t  the 
clinic bu t  also to our  endeavour to decide in casu the most suitable oiwration, 
heing fully aware that  for arthrosis no method has j e t  been found which would he 
adequate in everg case. The arthroplasties numbered 93. Judet's acrylic prosthesis 
was u s e d  74  times i.e., in 43 '37 of the whole series. Primary arthroses and arthroses 
after coxa vara  a r e  considered to be the indications for acrylic plastics, hiit only 
in operative cases was the final choice made between acryl and cup. The patients' 
ages varied between 36-77 years, average age 55 years. The cases took their course 

without complications. Only the first  case in the series, complicated by lues  antl 
a rhizotom?; prcviously performed elsewhere, developed a fistula later. 'The results 
of the clinic justify the continued use of the acrylic method with the intticatiiins 
adopted so far. I n  two bilateral  cases I applied acryl to the one joint  and the cup  
to the other; but onte  I made use of acrylic plastics for both joints.-~-In 19 cascs 
w e  u s e d  the vitallimn cup instead of the acr j l ic  prosthesis in cases of dybplasia 
acctabuli with subluxation. A s  a preparatory operation we a t  one time made 

u s e  of obturator ctenervalion in order to offset adduction and to keep the caput 
bcttc-r in placc i n  the aeetabulum. There were  no complications. A rnoltility 21s 

good a s  that  with the acrylic technique was not achieved perhaps. 
. l r throt les is  \vas performed only in 5 eases, owing to lack of space for lengthy 

cases. Hut during reccrit years it has  not been s o  easy to suggest this operation to 
the patients since the niobilising operations have been so popular. I n  3 cases  w e  
successfnlly performed a so-called arthrodesis internolixata,  i.e. the joint  was 
nailed .from the inside through the acetahulum and into the femoral head. 

(:trpsrclecsloirig was performed 4 times, but  as the intervention is SO extensive 
that an arthroplast?; o r  other operation could bc  done a t  once w e  have givcn u p  
the method. 

.4crtcthfc[oyl"sfy according to Smith-Petersen is on the other hand an operation 
which c a n  be atlvisctl in certain cases. [n our 16 cases mobility plainly improved. 

Ilrnrru(rfiori \vas carried out 57 times and in o u r  experience it is worth while in 
selected eiiscs to attempt to rclicve pain I]?; the intervention. 



d r n l  Jul;obsvn (Oslo). Il lustrated 1)s a series of lantern slides a section is tlc- 
nionstratcd of a 51) year old man who died 3 %  years a f te r  a Smith-l’cterwn ciip- 

1)lastX operation. ’I lie pat iciit had i in “excelleiit rcxult”.  
’jhc pictures slio\vcd ii 1)road belt of 3 mm. thiclc h o m i ~ g c n ~ ~ o ~ i s  tissue running 

round the entire joint  head;  this tissue could not I)c distinguished macroscopically 
f r o m  normal joint  cartilage. hlicroscopically the transit ional stage hct\vrcn fihrous 
cartilage and hyaline cartilage was found.  ‘I’hc bone tissuc was found to h e  bare 
o v e ~ ‘  ail area approx. the bize of a halfl)cniiy, having the apex of the joint  head as 
its centre. Cartilage formatiou hatl entered here what  l’rurltr calls the “non-prcssure 
area”. A roentgen picture of t h e  trahecular bystem in the joint  head sho\vs that to 
some cxtcnt this has  a tendency towards a “1)rcssurc area”, b u t  this is far from 
being 50 marked as in an osteoarthritic joint head. ’Ihc bone tissue underneath 
the "pressure a i ~ a ”  was  roentgeirologically q u i t e  normal. I t  is assumed tha t  a 
vitallium cup \vhicli moves i n  the joint  will  tlixtri1)ute the  p r c s s u ~ ~  over larger 
areas of the  jo in t  head than  normal,  and  \ v i l l  shield the ”prcssurc area” from 
unnecessary \ve igh- I~ear ing  antl rollapse of the h n e  tissue 1)cIow. 

A numlwr of cases of transplantation of largc c y s t s  i n  t h e  joint  head  arc demon- 
strated,-the one c a w  with lantern slide., of \\hat seems to 11c a compl~ tc ly  normal 
joint  head, p i c t i i i u  taken during re-operation for hone growth. Here too Triz(>ta’s 
work mus t  he mrntionetl sho\viiig tha t  the vascularisation around such c y s t s  is 
extraordinarily rich antl therefore particularly suitahlc lor revascularising trans- 
planted hone tissue. 

Finally a nunil)er of ex;tml)les arc shi~\vii o f  how misleading the evalualion 
iiic-thod of tl’Airbig118 m a y  he i n  judging thc  1 ~ h 1 1 1 t s  o f  hi]) jjlastics, csl)eci;rlly in 
cases which do I I G J ~  h a v e  maximum invalid it^, 

. intiers Wc,sterhorn ((;otenl)urg). I t  h a s  hecn extremely interesting t o  listen to 
the discussion, which has p r inc ip l ly  concerned the question : which method shoultl 
1 ) ~  piyfcrrcd, cul)-plastx or  acrylic prosthesis. 

At the Surgical Dcqmrtmcnt :I, Sahlgreriska sjukhusct, almost 200 hil)-joint 
arthroplastics have I)cen performed up  to th i s  date. Ahout 7 0  of these weye carried 
out according to J u d d  and this rest \\it11 cul)-plastg according t o  Smith-l’ctcrscn, 
\vith some modifications i n  a numl)er o f  cases. In our opinion, i t  is riot a question 
of which mc th~)d  is to lie used a t  a clinic, b u t  ra ther  (vhich mclhotl is ~ui ta1) le  
l11r a given case, since hoth methods siipl)lcnicnt each othcr.  

When w e  started to  use the .Jutlet method in 1951,  t he  v e r j  giiod primal-> results 
- hot11 sul~jcctivcly ant1 o l ~ . j e c t i v i ~ l y ~ ~ ~ v c r c  so iniprcshivc that in a few c a s t s  this 
method fiir a t ime prcdominatctl. ~ ~ n f o r t r ~ n a t c ~ l y  we soon hatl a setl)aek d u e  l o  
I)entliiig and CVCII hrcaking of the stem of the  prosthesis. 

111 some other cases w e  have seen resorption of the  hone around the  >tern w i t h  
looscning of the  prosthcsis Icading to instabilit>- o f  the j o i n t  ant1 pain. ‘ lhc  steel 
stem of nur prosthesis is now thicker thaii that  o f  the  original prosthesis and 
since \vc atloptctl th i s  nc\v desigii w e  have no1 srcn any hentiing o r  slem fracture. 
r\ Inoderate valgus position of t h r  prosthesis a n d  t \ v o  # o ( J ~  cortical s u p l ~ ~ r t s  wi l l  
tlrci.casc. thr risk of loosening. The ruff c i f  thc p r o s t h e s i ~  should grip t l i c  f i rm 
rcasidual part of the cO~lii111 and the end o f  t he  sten1 s h o u ~ d  pass thr(riigh the r‘ortcs 
of thr diaphgsis distally to the greater trochantcr. 

‘I’hat wc havc returned to cup-plasly as thc principal mcthod is due to  the 
tlifficulty wc cxl)cricnced in complclr avoidance of the  complit:atic)ns mentioned. 
A I ) I I Y C  all  i t  is pc.i.h;clis I~ccause  we lcnci\v iiow thc final cnd results of ~ I I ~ I - ~ I ~ ~ s I ~  



f rom ii very great nirinl)er of  cases and t h e w  results a s  Scmb a n d  others  have 
sho\vii  a i 'v  very sa t i s fac tory .  A s  for  t h e  Judet  operation, 011 t h e  other h a n d ,  w e  
( 1 1 )  not J c n ~ ~ \ v  sufficient a h o u t  t h e  end result. A ~ w o r  ~ c s i i l t  after a cup-plasty can 
often 1)c inij)i'ovetl l)y re-operation and  t h i s  can 1)iissil)ly be done according to t l ic  
.Iudct mcthiitl. Aftcr :I .Judct-plasty, reopcration is frcqiicntly 'impossihlc.. l v e n  a n  
;crihrorlesis prcscnts very great difficult ies here. According to IJIII '  l imitcd ex- 
pc.ricncc the hest  w a y  t o  handle t h i s  proiilcm is to insert a prosthesis consisting of 
head,  nrclc and  a incdullarj-  na i l .  'I'his is a difficult ~)roccdure.  I n  the  two cases 
we Iiavi. pcrfi)rmcd i t ,  t h e  results are  !'cry good. 

'I'he resillt of a cu])-l)lasty de]icnds very much on the growth of ne\v cxostoses. 
I 'nfortunately t h i s  risk is  f o u n d  perhaps to an  cqual  extent in thc  Judct plasty. 
I n  some cases \vith excessive format ion  of cxostosis (I)ost-ol)crati\ely) we have 
changcd it c l i p   l la sty to a .J~itlet plas ty .  tfowevcr t he  tendenc'y to t h e  format ion  of 
csostosis has not 1)c.cn tlecreasctl. 

our a t t i tude  t o  the tliffcsrcnt mcthods is for the  prcscnt that we prefer cup- 
plasty i n  cases \vhcrc xvc. can  ol ) ia in  c.qiially good anatomic  rcs~rlts hy hoth methods. 
'I'hc .Jiitlc.t-plazt?- is rc~scr\.ctl for cases \v i l l i  non-unitctl o r  irrct1ucil)lc medial  f rac-  
tiilxss o f  thc  fcmor:il nccli anti caplit  necrosis of  tliffcrc.nt urigin. 

$1. I l t i l t l ,  Sandsilia. 
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that dissatisfaction with the Smith-Petersen operations mas rather  general-an 
important factor in the popularity of the Jutlet method. 

When it was introduced, joint  repair  using Smith-Petersen cups represented an 
improvement on the fascia la ta  operations-less complicated procedure, fewer com- 
plications, shorter period of treatment, and  hetter primary results---wliich meant 
that  the indications coiild be expanded. For the same reasons, the introduction of 
plastic prostheses permitted still more generous indications. The fact that  the 
latter operation has  not proved the siiccess that we a t  first anticipated must not 
caiise us to reject the method as such. During the past five years, w e  have per-  
formed reconstructive operations using plastic prostheses in approximately 400 hip 
joints a t  “uiir” Department. Saturally,  we have had some t1isal)l)oiritmcnts. Sever- 
theless, we continue to persevere, although w e  have become more restrictive re- 

garding young patients, and we do not promise a manual laborer that  he will he 
able to resume his former occupation, or an  elderly patient that  he will walk with- 
out  a cane. But even so, it is progress to be  able to relieve a patient of iiiibenrable 
pain ant1 f r o m  insomnia, a t  the same time retaining a n  acceptable range of motion, 
and  to enable iin old person to look after himself instead of living the life o f  an 
invalid. 

\\‘ith regard to technique, I should like to stress that  we practically never touch 
the acetnhiilum, which is usually in  better condition than appears from the roent- 
genograms, ;ind that  w e  make it a rule to try to spare the capsule, which is sutiircd 
nftcsr completion of the operation. 

Ccirl St*riib (Oslo). When the problem of the treatment of osteoarthritis i n  the 
trip joint  is still the  subject of so miich discussion, and the opinion about Srnith- 
Petersen’s operation is so divergent--this may he attributed to: differences in 
mat c r  ia I ii rid i  rid ica t io n, cliff ercnces in opera t ive t ec hn ique i i  r i d  a f t  c r- t rea t men t ~- 

aud tliffcreaccs in o1)servation following the operation ~-especially the duration of 
the observation period. 

\\’hen w e  have insisted so narrowly ;ind strongly on Stuith-t’rtersen’s principles 
iintl rncthotls it is first and foremost beciiuse the method represents a healthy 
 principle^   in that  i ts  a im is to create a joint  with living tissue. 

Our scr ics  is one-sided-t)ut it has  along with this the advantage that the series 
is nut selectively prejudiced according to theoretical consiclerations. Our indications 
were strict-in that only scvcrcly troiitilid ant1 cc~rnplctelg or partially incapacitated 
patients \vcre operatctl on. 

I t  h i s  astonished nie that  individual spcakcrs have foiintl hi1;iteral suffering 
to he 1\11 intlication fur arthrodesis curilateral, possibly also t)ilateral. jf’c have 
atlopted the opposite view aiid consider I)il;itcral disease to be no indication f o r  

arthroplasty and tigciinst arthrodcsis -because irnmobilisat ion of a hip joint  makes 
grLiat functional d e m a n d s  on the swroiintling joints, end also on the other hip 
joint. I n  this series of 2ti5 patients 44 were operated on l)ilatcralIy, i.c. 16.6 “j‘. 

So prosthesis operat ions nccording to Jutlet’s principle were perft)rrncd by iis, 

iis the i)rot)lcm of the use of such litrge foreign bodies remains unsolved. Our 
exi)ericnccs have stiowii that  large Eorcign bodies ,e.g. in thoracic surgery, tc*nd to 
~ o r k  loose sooner or  later and oftcln only after m;iny years. Smith-l’etcrscrl’s 
vit;tlliiim rup tias in no c*iisc shown such 21 Eoreigu body reaction i l n d  (10~1s not 
scwn to provoke any react  ion froru its surroundings in ~ I I I  ;rscptic c.nvir~)nment. 
Nor do we have any evidence that the cup produces l>one rc;tctiolr. 

‘rhe c1assific;ttiuii of thc scrics is of iinportalIce. 
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Our  experiences h a r e  shown t h a t  t h e  groups  m a l u m  coxae,  dys t rof ia  acetalmli, 
suhlnxat io  coxae, t r a u m a t i c  a r t h r i t i s  a n d  infect ious a r t h r i t i s  are t h e  only  ones  
which orcasii~n:illy reveal nut r i t iona l  d i s turhances  of t h e  joint  head a n d  t h e  
femora l  necli af te r  a r throplas ty ,  surely hecausc t h e  nut r i t ion  h a s  hecn previously 
rctlucc~d. 'J'liey form al)out 65% of t h e  series. lye ohta ined  improved results i n  
these groups  by t h e  t ransplan ta t ion  of spongy h o n e  tissue. In  these groups  t h e  u s e  

o f  t h e  prosthesis  to counterac t  shor ten ings  o f  t h e  h e a d  and t h e  nccli m a y  I)c dis-  
cussed theoret ical ly  as a possi1)ility. 

On t h e  o t h e r  h a n d ,  i n  t h e  remain ing  groiips of growth  tlisturhancc a n d  d i f fe ren t  
forms of luxa t io  coxae congeni ta  lvhich have  a re la t ively low average agcfi--wcll 
nourished hone  tissiie is found antl there  is  enough l iving mater ia l  for t h e  devclop- 
mcnt  of a new jo in t .  No cases  of secondary atrophy were found in these groups 
either. T h u s  there  \voultl he 110 need for pros thes is  ol)crat ions here. 'I'hey f o r m  
35 Yo of t h i s  series. 

I w a s  very interested t o  h e a r  t h e  results of t h e  pros thes is  o~terat i~rns  p r r f o r m e d  
hy those  w h o  present invcst igatcd series. Only well investigated ser ies  w i t h  a long 
Iwriocl of o1)servatinn can produce evidenrc liy which  t h e  true value  o f  t h e  method 
m a y  1~ judged. 

According to  t h e  ser ies  which a rc  p r c w n t e d ,  i t  seems def in i te  t h a t  t h e  question 
of t h e  f i r m n e s s  of t h e  prosthesis  is not s o l v c d - - ~  antl that ,  therefore ,  t h e  foreign 
I)ntly reaction i s  not u n d e r  control .  +'or t h e  present ,  therefore ,  \ye do not  wish  
oirrselves t o  adt) ] ) t  t h i s  methcid in  t h e  cases w h e r e  poorly noul~ixhcd honr t issue 
is  present  i n  t h e  head and  neck l)ut w i l l  c.(intinirc* to  i t w  Smith-l 'cterscn's princip- 
les and  method.  

Every th ing  indicates  t h a t  increased experience o f  selection, operat ive technique  
ant1 a f te r - t rca tmcnt  will f u r t h e r  iml)rove our results w i t h  t h e  Smith-l 'cterseii 
m e l  h nd. 



’I’fIE l,\llWli’I’.4S(:E O F  ‘IIIE DIS’I’HIHI‘I’ION OF THE Ali‘1’EHIES I S  T H E  LO(:A- 
I,ls~l‘rlos O F  “;\SI.:P’I’l(: I$OSE XiE(:ROSIS”. 
hy P .  G .  K .  Hrnlzon (Aarhus) 

he au tho r  has  p u r s u e d  his s)-stcmatic investigations with the a id  of stereo- 
r( ) e t i  t ge t i  1) ho tography of sec t io i i  s- -1 )r  a m pi t  t ii t io 11 prcpa rat io 11 s i i i  j ec t e d  with Xi n n - 
ol)cr--or r e d  lead stairiitig--ovcr the  approx. 30 years since h is  f irst  publication on 
the  subject. ’I’hc paper gives i t i i  account of the  knowledge thus  gained of the more 
tte1ic;lte branching of the arteries mostly in epiphysial~--or a l~ophys ia l  regions, 
where the bone tissue rc;iction earlier designated as “aseptic necrosis” arises with 
varying frequciicy and  with vary ing  predilection as to age. I f  certain ohservahle 
facts concerning 1) the stratif ication of the arteries-l)articcilai.ly with respect to 
the  epi- or ;ipophysis mines of growth, 2 )  the knowledge of or probability of 
“udcquate traurnatisation”, 3) tlie frequency-in relation to the patient’s age ~ - -  

of the occiirretice I ) [  the resctiou,- i f  thcse a r e  compared wi th  the cliiiiral, roctit- 
ge no logic a 1, h i s t 1 ) I i ) g ic a I 1 ) I )  sci rvii t io 11 s :ind al s o  those in ade i t i  ii t i  i ma1 es  p e  r i me i i  t s, 
a l l  these factors f a l l  into ii c lear  pattern which elucidates the special characteristic 
o f  each individual 1oc;ilisation in tlie way of the spread of the  tissue reaction, 
the  general iiicitlcncu ant1  the  incidence in relation to the patient’s age. 

A s  fa r  a s  the na ture  o f  the rcaction is concerned, i t  mus t  he regarded as a 
process of c;illus forination; hut it is started in two \vays differing in their c a u s e :  

1) where  the arterial  distribution (“tcrminal arteries”),  m i k e s  it possible for 
infarcts to b e  formed with necrosis, the callits lJl‘(iceSSeS s t a r t  (prompt ly)  a rt,pfiir 

reaction; bu t  2 )  w l i c i ~  thc tlistrihutioti (numerous anastomoses) makes the forma- 
t ion of i t i  f i trc t s ti 11 l i Ite l y o r 11 11 i ni a g i i i  ah  Ic, hype rc mi sa t ion m 11s t he rec  ko ii ed with 
as the activating agcnt which sets the  callus processes in motion. This hypcrcmisa- 
t.ion is govcriicd hy a i x i s o r t i o t o r  pctresis (analogous with tha t  attainn1)le hy peri- 
arterial  sympathectomy) c a u s e d  hy less powerful t rauma to the  arterial  wall. The 
(sometimes cstcrisive) hone ~ i e c r o s e s  cterniJnstratctl a t  the autopsy then arise 
secontlarily (but  1)riitiiptIy) as the inevita1)Ie hrealiiiig clown of the original bone 
tissue, which is “tlislotlgetl” by the ca l lus  proliferation processes. The author pro- 
poses thiit this \ ~ e l I - l i t i ( i \ ~ ~ ~  bone tissue reaction (12reviously rcr(igiiiscd only hy 
Leriche and himself)  is tlc~sigtiatetl a s  fltcction cctllus. 

The fact tha t  the two processes -of cal lus  a n d  necrosis formatioii-~ -run parallel 
and simultaiieotisly ( rcgart l less ( i f  the  activating agent) esplaiiis why the clinical 
and roentgeiioloSirel courses- -gciierally speaking coincide so well whether it is 
ischemia ur hylicrrmia which is the initial feature. 

The  au thor  points ou t  strongly that, w e n  i f  it c a n n o t  be excluded (intleed, it 
is surely p r o h a l ~ l e )  tha t  the  tissue reaction is occasionally init iated on a purely 
t raumat ic  hasis in totally “normal” individuals, it  must ye t  he taken into con-  
sideration that “coiistitiitiorial” or local factors of weakness- of a widely differing 
t>.i)c which reduce the “rcsist;iitcc” of h o n e  or cartilaginous tissue, a r e  very nfteli 
so strongly pretlisposiiig to the commencement of t)oiie tissue changes tha t  f r t i ~ n  a 
i)urely clinical end iiosological point of view the predisposing an(im~11y is prcsetited 
as. the cause of the  disease and is reg[;lrdcd as i ts  “etiology”. with cvcry reason 



It is clear then that the inforination wliich tnny I I C  gaiiie(1 o f  the n:iture atid 
course  i ) f  l)oiie tissue icietioti in cl i r i icx l  h i s t ~ ~ l ~ ~ g i c ~ ~ l  ;iutopsics, intist :iI\v:iys rcin;iiii 
cxtrenicly ~irol~letnatical  in v~i l i ie  i i n d  that  the sigi1ific:inc.c o f  the fiiitliiigs tnust 
be influciiccd 11s the :issur:iptiotis (previously fovmctl) o f  the ohacrvcr conci*rning 
the ctiologic:il and ~~;ithc~gcnetical  faeturs. This :cpplics also to the rc*scarch ~ C S I I I ~ S  
gained 11y ~ ~ r ~ ~ v ~ ~ k i t i g  this reaction during animal es[)criments. 

On the other hand the author  believes that  a cornprehensior, systematic, histo- 
logical tissue examination of the diseases in animals who are affected spontane- 
ously-e.g. swine (see E. Thomasen : Calvc5-Perthes-like Changes in the Head of the 
Humerus in Swine. Acta orthop. scand. Vol. X, 1939, Page 331)--may give valuable 
information concerning the prohahility (or otherwise) of what is demonstrated by 
the author  in purely anatomic investigations of man etc. 

In order to be able to describe important anatomical details concerning the 
distribution of the arteries-in addition to  his artery roentgenograms-Hentzon 
employed specially for the purpose manufactured models of the many regions to 
which these diseases can he localised. By standing with these models in his hands 
during his  address and directly showing the audience what he  was explaining the 
exposition became much more lucid, and the numher of words spoken was reduced 
to a minimum. 

DISCUSSION: 

J .  ilgerholm-Christensen (Oxford). As is well known, the changes in  Idegg-CalvB- 
Perthes disease often include the collum as  well, possibly the trochanter, and the 
acetahulum; this cannot he completely explained by Bentzon's hypothesis, how- 
ever tempting i t  may  be. Going through a n  Oxford series undertaken by Carlos 
Lima, i t  occurred to me t h a t  these changes were more frequent and more extensive 
than  was generally assumed with pronounced calcium atrophy, perhaps of the same 
kind as we see in  post-traumatic dystrophy. The well known caput changes may 
be secondary, possibly necrosis following compression fractures. 

E, Thomasen, Aarhus, P .  G .  K. Bentzen, Aarhus, C. Hirsch, Stockholm, H .  Storen,  
Stavern. 

ON THE TECHNIQUE OF NAILING SLIPPED EPIPHYSIS IN THE HIP  JOINT 
by E. Seoerin (Gotenhurg) 

For naling in s i tu  of sl ight slipping of the epiphysis in the  hip joint  the three- 
flanged nail originally constructed for the fixation of collum fraetures is usually 
used in Scandinavia. Certain disadvantages and risks in using this clumsy nail  are 
discussed. The author  prefers the thin and easily guided Nystrom nail and de- 
scribes the operative technique. To obtain accurate and clear pictures while the 
operation proceeds Billing's technique is recommended. 

(In complete form published i n  Acta Orthopaedica Scandinavica, Vol. XXIV, 
Fasc. 2, 1954). 

DISCUSSION: 

E. Thomasen, Aarhus, P .  G.  K .  Bentzen, Aarhus, S .  Kiarr, Copenhagen, G. Wiberg, 
1.und. 
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S 1 jea k er : A rn c Wvr 1 c*/s vn , f :ojwn 11 nucri. 

A .  Berlr l so i :  
After a short historical introduction antl the perusal of fairly exteiisivc sta- 

tistical data relating to trratmcnt after 1949 the attempt is madch to draw up a 
survey ( I f  pscudarthrosis trcatnirnt i n  Denmark during the period 1944 1953 i n -  
clusive. Inquirirs were answered hy 79 c/o of the respi*ctive hospital departments 
in the country with regard to the num1)c.r of treated fractures of this long hones 
and also concerning the presence of pseutlarthroses, their treatment antl the results 
of this treatment. 

Out of the 32,500 fractures of the long hones a pseudarthrosis incidenec of 
1.2 70 was found (restricted to adult patients the ineidrnre must he almost douhletl, 
since the child fractures make up 45 c/oo, while the traumatic child pseudarthroses 
only amount to a small percentage of the pseudarthrosis series). 

The definition delayed union/pseudarthrosis is made elcar, and cases designated 
as  pseudarthrosis within 12 months after the fracture are only aeceptcd as pseud- 
arthrosis when either a defect exists, a sclerosis with closure of the medullary 
cavity, or an interposition verified a t  operation. 

The results of treating 276 operated cases are recorded according to the final 
treatment, while previous attempts a t  treatment are  only briefly recounted; the 
percentage of healing was 87 q0 and, summarising, the following conclusions are 
reached. 

Bone graft plastics with autologous material, either as an onlay or sliding graft 
or as medullary hone-peg-graft under eompression proved itself superior to other 
methods in our  series. For crus pseutlarthroses one must continue to recommend 
the autological graft (96 70 union) even after comparison with recent non-Danish 
series. 

Phemister's and Matti's methods may he employed in cases with a satisfaetory 
position without much shifting. 

My own material can contrihute hut little towards defining the place of the 
medullary nailing in pseudarthrosis treatment. Both the literature and my own 
experience indicate, however, that the method is superfluous in  crus pseudarthroses 
and of doubtful value for the forearm. On the other hand it seems as if the method 
must he preferred in  femur pseudarthroses and perhaps in humerus pseuclarihroses. 

If in a given case it is decided to nail a pseudarthrosis it is advisahle to omit 
resection of the. pseudarthrosis, as  Kiintscher himself does, or combine the suturing 
with transplantation according to d'Aubignt, Wesierborn or Palmer. 

The antehrachium pseudarthroses present continually the greatest prohlem in 
the treatment of pseudarthrosis. For pseudarthrosis in the upper third of the ulnar 
diaphysis and in the lower third of the radial diaphysis we prefer marrow nailing 
with such shortening that the second hone can he telescoped. For the middle third 
and in pseudarthrosis of a single hone we hahitually employ onlay or sliding graft. 
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XIliN'l' 0 1 '  i\ l ' , \ l l{l ,Y l,;\l{(;li Flt ; \ ( : ' l '~~l \ l<  SI<I \ l l rS 
by f i .  Storen (1)ramtncn ) 

'l'lic series coin1)riscs 1468 diapliysis fr;iclurcs trcatctl in I)r:~intncn Ili~spital 
tluritig the 10 years 1954 -54. 111 all, H ccrtain pscuclartllri~scs w e r e  discr~vcred, i.e. 
:t ))scudarthrosis iiieitlencc of 0.7 rh. For pscudarthrcrsis to  b e  diagnoscd in this 
scrics clear r(~eiitgetii,logical signs, sclerosis of the metlullary cavity, and indications 
of rounding of the fracture ends were rrquircd. 

4 crus psericioarthroscs, 3 humerus pseudoarthroscs and 1 radius pscudoarthrosis 
were found. 

In the crus pseudoarthroses a predominating numher of fractures which had 
Iiecn treated by operation were found, with transverse fractures prevailing, and 
with a localisation predominantly i n  the lower third of the leg. 

In the humerus pseudoarthroses there was also a predominance of open- 
treated fractures; all were localised to the lower third of the humerus. 

'The one radius pseudoarthrosis was treated by operation. 
'The operative methods of treatment cmploycd in those cases which developed 

into pseudarthroses arc distributed thus (crus-, humerus- and radiuspseudo- 
arthroses combined) : 

Open redoe tion without ostcosyi t hcbsis ............ 1 
Krintscher's intramedullary nailing .................. 2 
Parham's band ................................................ 1 
Steel wire cerclage .......................................... 2 

On examining the course of treatment for each individual pseudoarthrosis all 
cases were found to possess one or more treatment conditions which in themselves 
may be assumed to have strongly favoured the derelopment of pseudoarthrosis. 

I t  was especially noticed that in several of the cases there were characteristics 
of the fractures themselves or complicating factors which compelled the adoption 
of the actual methods of treatment. 

One may finally conclude that in this series of shaft  fractures it was more the 
execution and the pursuance of the treatment than the actual choicc of method 
which led to the development of pseudoarthroses where they occurred, for owing 
to the above-mentioned reasons too much weight must not he placed upon the pre- 
dominance of operative treated fractures found amongst this small number of 
pscudoarthroses. 

This contribution will he published in its complete form as an article in Acta 
Orthop. Scand. 

ON T H E  'I'RHA'I'AIHN'T OF PSHlrD.4H'I'HROSIS AN11 IIHI'AI~DED CONSO1,IDATION 
1)y 0. Ristrom (Helsingfors) 

During the years 1951-53 at thc Orthopedic Clinic in Helsinyfors 39 patients 
were operated on with pseudarthrosis of the long bones. In each case the pseud- 
arthroses in question arose after fractures incurred in peace-time conditions. In 18 
cases the fracture was sustained in traffic accidents. In 5 cases the operation was 
performed according to Lexer's method with good result, although the consolida- 
tion period was relatively long. Later two methods were chiefly employed. If no 



roiisitlc*r:il~le clisloeat i ( i i i  o r  tlrfc*el w a s  Iircsent ii sp(iiigy 1)i)ne graft was Iv ; ins-  
plautetl frctiii t l i c  iliac ercnst. ‘Ihe graft w i t s  inserlrtl into tlie hint ;il)civcs (he pseutl- 
arlhrosis;  no inct:il :~tlacliiiient w:is c~niplo~c~tl  ff)r this. hlori~ovc~r s p o i i ~ y  “rhips” 
were p:ickeiI ari~iind this I)seutlarthrosis joint. which \ \*as not niovetl away morc 
than was nceess:iry for t h r  insrr t i i~n of the transpl:int. This  m r t h c i t l  W : ~ S  cwiployid 
i n  18 rasrs ant1 14 rases were of tibia1 psrtidarlliri~sis. This niethotl scrms l o  lvad 
the most rapidly t o  ronsi~lidatioii. I f  a fairly largc dcfrct or dislocation rxistcd 
it was very often necessary l o  frec t h r  pseudarthrosis cnds. 13ccausc a certain inner 
stahility must hc rcgardrd as an advantage at lcast during thc hcginning of union, 
in thcse a cortical graft from th r  tihia was  transplantcrl and the transplant was 
made fast with vitallium screws. Spongy “chips” were u s e d  a s  additional material. 
Only a hunicrus psrutlarthrosis which had twirc prcvinusly hccn opcratcd on 
elscwherc without any result was unsuccessful. A femur pseutlarthrosis was in- 
fected hut united just thc samc. In onc other case a quitc insignificant infection 
occurred after evacuation of a post-operative hacmatoma. Sincc the risk of infection 
is now so much less and operative teehnique has  heen simplified, the indications for 
hone transplantion could now he extended to cover certain cases of retarded con- 
solidation, where the development of pseudarthrosis seems prohahle. In this way 
months of working time may certainly he saved and function-restricting mal- 
positions, muscle atrophy and joint shrinkage may in many a case he avoided. 

(To he  puhlishcd in Acta Orthop. Srand.) 

ON PSEUDARTHROSIS TREATMENT AT THE INVALID INSTITUTE’S HOSPITAL 
IN HELSINGFORS 
by L.  A’yberg (Helsingfors) 

The pseudarthroses f rom the period 1945-52 a re  reported. 12 of these were 
humerus pseudarthroses which were all treated with Z resection and Parham- 
fixation; all  united. Most of 20 forearm pseudarthroses were treated with free 
hone transplantation and Parham fixation; 2 were unsuccessful owing to infection. 
4 out of 13 femur pseudarthroses mere treated with 2 resection and Parham fixa- 
tion. The shortening could he compensated in these cases hy operation on hoth legs 
i n  the one case, while in the 2 remaining cases the other leg had heen previously 
amputated. Consolidation was ohtained in all these cases. 36 lower leg pseud- 
arthroses were operated upon, the majority of these with free transplantation and 
Pa rham fixation. 7 were treated according to  Hahn with fibula transplantation and 
5 of these 7 recovered well. Out of the total  numher of lower leg pseudarthroses 
9 were unsuccessful, the majority of these owing to infection. 

The marrow cavity was opened up as a rule and pseudarthrosis connective tissue 
was very often removed. An erosion of the transplant after cerclage and steel 
wire was ohserved in  one case only. No complication was perceived with the Par-  
h a m  hand. In 3 cases of lower leg pseudarthroses, older than 3 years, consolidation 
was  achieved after good immohilisation and weight hearing. 

In fairly hopeless cases it seems wrong to have doubts of amputation and to 
think instead of very long and perhaps ineffective hospitalisation. 1 humerus and 
2 crus pseudarthroses were amputated owing to very large hone defects, severe 
skin lesions, and nerve injuries with trophic ulcerations. 

According to these results a 2 resection with steel wire fixation seems to he  a 
good method in those cases which permit shortening, hut the results of free hone 
transplantation and steel wire fixation are also quite satisfactory. 



R .  hlrct/sr,ri (SI)I.?I). ' I ' l ic~ 1)rinciI) lcs ( i f  t l i c  t r c : i t ~ n c ~ n t  wc Iiavc ;it lol)tccl : I I 'C '  i i s  

fc1 I IO\VS : 

1. Itrsection o f  thr pseritlartlirosis only i f  thc p)sitioii  r c q u i i u  i t .  
2. '1'r~itisl)lantati~)n of svlitl tihia gvafts, long, and fixctl Ivith 4 vitalliurn sc~'c\vs. 
3. lh)ne chips are parltccl a ~ ~ ~ u n d ,  possibI)- i n  the I)scuclertliii,sis. 
4. On the femur  simnl-ttaneous internal fixatit)n with vitallium plates on a 

plane at  right angles to the plane of the graft. 

Finally I should like t o  say that  the most important part  o f  the pseutlarthrosis 
treatment is the prophylaxis. hlany days of illness and rnnrh invalidit) could he 
avoided if one were everywhere ready for quick and  active interventii~n as soon as 
retarded union were suspectctlband in such a case operation with hone trans- 
plant at  i o n. 

iirnc. BerteZsPn (Copenhagen).--To StMrrn: 
'The incidence of pseutlarthrosis after osteosynthesis ran he calculated from 

8982 fractures:  

338 Lane osteosyntheses resulted in 19 pseudarfhroses (6 c / ) .  
265 Kuntscher osteosyntheses resulted in  9 pseudarthroses (3.4 %). 

68 Parham osteosyntheses resulted in 2 pseudarthroses (3  '36). 
45 von Magnus osteosyntheses resulted in 0 pseudarthroses ( 0  %). 

In our series therefore the pseudarthrosis incidence is not independent o f  the 
treatment,  on the contrary it is 3-4 times a s  great in the operated cases as in the 
non-operated. 

To Ddr. Bistrom, N y b r r g  and Erin Mntlsen: 
O u r  treatment of retarded healing has  hcen lengthy immohilisation and Beck's 

drilling. A more active att i tude is however justified. 

To Lnnyensk io ld :  
Our  humerus series is  only small-37 pseudarthroses were operated on, 3 of 

which could not he followed up. Some of the cases had to he operated on several 
times hefore healing was obtained. In these cases osteoplastic nailing with split 
f ibula and the application of compression achieved our purpose. 

For the antehraehium pseudarthroses the results do not seem to me to he a t  
a l l  too good. There was only 75 % healing of hoth hones out  of 83 operated cases. 

TREATMENT OF PSEUDARTHROSES OF THE 0s NAVICULAHE CAPRI 
hy Rye R(tnd[~,o-Mllatlsen (Odense) 

The clinical nature  and treatment of the disease are  descrihed on the hasis of 
57 rases of pseutlarthrosis following fractures of the o s  naviculare carpi, treated 
at 3 Danish orthopedic departments. 

The fracture occurs most frequently in  accidents a t  work ,  hut sport  and traffic 
accidents also cause a considerahle numher of fractures. 7 patients suffered 



riq)r:itctl tr;iiini:i to t11c wri3t which in each inst:incc ciiiiltl hiivi- c:iiiscil fracturing. 
Ilerc i t  wiis c1e:irl.v i i  qi ics l  ion of re-fritctiiring o l d  Icsions with ~ x ~ i r  i)r n o  1itiic)n. 
\vliicli i,iil.v cvincccl I ~ ; ~ I Y  ~ y i i i ~ i ~ o i i i s .  0 1 1  tlic \ v l i c ~ l e  I l i c w *  sc:~rt*c initial syniplonis 
n i i i s l  1)c 1 ~ l : i i n c ~ t l  f o r  111c f w t  t1i:it Iliis f o i m  iif fr;ictiirc is so  oftcii no1 rc*cogniscd 
early cii~iugli i i n d  is trciit ctl in i idc~~ui i t t~ ly .  'J'hc iinpoi~tiincc of t 1 i v  ciirly rndio- 
griiphic cs;iinin:it i o n  i s  strcssctl. 

A n  csaniin:itiiin of thc ])at iciits' r:idiogr;c~~lis shows I ) c ) l h  tliitt tlir fr:icturr o f t c w  
leads t o  nutritioiial tliztrirl~aiic*es. rvcn i f  it is situated in 1111- miclcllr of thc I ~ o n e ,  
and  that cc~iisidrral~lr  tlispl:rccmcnts occur amongst t h e  fraginc-nts tluring movr- 
mcnt. I n  coiiscquciicc the fractrirrs ought to  he  t r w t r d  with lengthy ant1 rigorous 
imniobilisation i i i  plaster. A s  a n  rxaniplr of this i t  may he nicntionetl that a 9 
months old psciidarthrosis healrtl after 7 mcbnths i n  a plaster handage. 

Thr  long duration of iiiini~,l)ilisatii,ii demands an  evaluation of thc  operative 
mrBthocls however. Of 41 patients wht, were oprratccl on for pseudarthrosis sited in 
thc middle of thc bone, 5 untlerwent drilling arcording to  Heck, 3 with non-union 
and continued trouhle. 20 patients wcrc trratctl by the interposition-oj)eration 
according to Rentznn. The ohscrvation period was bctwccn 1 and 15 years. All the 
patients exccpting onc are at work. 16 patients indicate the result as exccllent. 
since they arc working in their customary johs without inwnvenieiirc. In 3 the 
result is fairly good. for they arc at  work in their ocrupatiens, hut fecl pain with 
particularly large loads. In one patient the result was poor owing to arthrosis in 
the radio-carpal joint .  13 patients underwent osteosynthesis; in most cases a hone 
graft  was knocked through a hole drilled in  the fragments. In  12 cases the 
osteosynthesis Ird to thc hcaling of the pseudarthrosis. In 9 the  result was ex- 
cellent, in 3 poor, since these 3 had to give u p  their  normal occupation and take 
lighter work. The cause of the poor results sccms to  lie partly in a previously 
existing arthrosis, and partly in technical conditions. Finally an arthrodesis was  
performcd on thc wrists of 2. The one achievcd hcaling with a good result, in the 
other caw there was non-union with a poor result. 

The following indications are  proposed fo r  t he  mcthods of trcatmcnt men- 
tioned; in cases where thc requisitc t ime can be given for the treatment and where 
the  pseudarthrosis is  not definite with sharply drawn, sclerotic fracture surfaces, 
immobilisation in plaster ought to he attempted, if necessary of long duration. 
If this treatmcnt fails  or rapid treatment is  desirable, osteosynthesis is indicated, 
always providcd that  the cases in question a re  relatively reccnt with possihilities 
of union. For oldcr cases without reasonahlc prnspects of union Rentzon's intcr- 
position method is to he preferred. It may  he supposed that  alloplastics with 
prostheses of vitallium or acryl in particular w i l l  h r  given their  full  significance 
where severc changes in thc form of the  os navicularc or severe arthrosis a rc  
found. 

DISCUSSION : 

E .  Madscn, SorB. 

H. Noaotny Oslo). Of 34 pseudarthroscs of the  carpal scaphoid, ohservrd from 
1949 to 53 at the Iegcvakten in Oslo, only about one third knew about their  
fracture. Some of the patients who were unawarc of their injury rcmemhered 
dimly, however, an accident in childhood. Fractures of the scaphoid in children 
often give very small  symptoms and are therefore easily overlooked. Those pseud- 



A r n ~  Ilcrfelsc,n (Copeiihagen). W e  prcfcr estirpnt ion W I I C I I  dcaling with prosiinal 
fr;igmcnts which covcr less than 1 / 5  o f  the sire o f  the h n c ,  Ikntzon's mcthritl 1)y 
I)ro;itlcr pseudarthrosis fiss:ires through the middle o f  the Iwne, and cstirpation 
o f  the 3 proximal bones (a.m. Smith-Petc-rscn) in complicating radiocarpal 
arthrosis. 

J .  ;lyc.rholm-Christrnscn (Oxford). I have also had good results with Rentzon's 
operation. Before one ernharks upon excision of the proximal carpal row,  I should 
much advise use of an  acrylic prosthesis. 

I'REVEN'I'IVE AXD S'I'ABIIXING 'I'ENDOX TR;ZNSPLAS'I'A'L'ION I N  
POLIO-FEET 
by Johs .  Morfens (Copcnhagcn) 

I had an  opportunity this winter a t  the Royal Xational Orthopaedic Hospital, 
I,ondon, together with an  English colleague Michael Pi lrher to investigate 147 feet 
in children treated hy tendon transplantation without  nrthrotlesis for deformities 
frillowing poliomyelitis. We h a r e  concluded o w  analysis of these eases, reexamined 
personally by us, hu t  we h a w  not yet decided upon the final shape in which to 
present the results. In due t ime however me hope to have them published together 
with adcquate documentation. 

TA4BI.E 1 

l'rinciplrs of Prviirntiuc, Sfctbilizing Trntlon Z'rctnsplantntioii in Pol io-Fcef .  

I. 

11. 

11r .  

IV. 

1'. 

1'1. 
1'11. 

VlII. 

At least one year's conservative treatmcnt before the decision to operate is  
takcn. 
Operation should be dcla)-cd, if possible to the age of 5 years. 

a )  because of correct muscle-charting. 
}I) in younger ages the danger of overcorrection is plohably greater. 

E.rcc,plion: rapidly progressive deformity (calcaneus, plano-valgus). 
Accurate muscle charting and recognition of thc deforming muscles arc 
cssential. 
The other foot may  1)c a useful guide to prognosis. A natural  tentlcncg to 
plano-valgus indicates earlx tendon transplantation in ease of Invcrtor- 
weakness. 
Consideration of possible hazards of operation : overcorrection, sec. deformity, 
instahility, loss of a function. 
Preoperative correction of deformities ( N B :  a tight 'I'..%.) 
Subcutaneous rerouting, and fixation to hone. 
Postoperative protection of the transplant. 



3 4 -1 

t; Calcaneo- 
d eavo- 
U 
~ valgns 
d 

F 
Calcaneo- 

cavo- 
varus 

Medial 
c a w s  

c4 
4 
d 
U Plano- 

Equino-varus 
Varus, 

Equino- 
cavo-varus 

Triceps 
surae 
and 

Invertorr 

Triceps 
surae 
and 

Evertors 

Tih. ant. 

Tih. ant. 
and post 

Tih. ant. 

Tih. ant. 
and post 

~ 

Peronae 

Peronaei a 
Dorsiflei 

prrscrving one set of Invrrtors/Evertors. 
1 )  \\'hen Triecps has maintained some 

function: Peron. hrev. + Til). post.  and 
available Toe flexors to T.A. 

2 )  \\’hen Triceps is totally paralytic: 
Peron. long + Toe flexors to  T.A. 
Tih. ant.  simultancously movcd tow- 
ards mid dorsum or to T.A. also, if 
Toe extensors are  good. 

1) Peronaei to T.A., also available Toe 
flex. 

2 )  With weak Dorsiflexors: Peronaei to  
dorsum, available Toe flex. to T.A. 
(Caue: Equino-( plano-)valgus with 
transplantation to T.A. alone). 

1)  Tih. ant.  to T.A. 
2)  To avoid drop foot, if Toe extensors 

are weak: Tih. ant.  towards mid dor- 
sum. Available Toe flex. and Tib. post. 
to T.A. 
(If Tih. post. is  to he regarded as main 
deforming factor, Tih. post. is natur- 
ally moved to T.A. and Tih. ant. 
balanced dorsally) . 

Ext. hall. long. to 1st. metarsal. If proved 
insufficient: Peron. long. to dorsum (or 
to Peron. hrev. if varus of t he  heel). 

Both Peronaei to Dorsum. 

Peron. long. to dorsum. 

Both Peronaei to dorsum. 

Tih. ant. moved laterally on d0rSUm. 

Tih. post. laterally on dorsum. 



Ilcccnt j)iil)licatioiis f rom Anicrica on treatment of polio feet in cliildrcn are 
conccrnrtl mainly with tc i idon t r ~ i n s ~ ~ l a n t a  t ion ronthincvl w i / h  nrtlrrotlcsis (Irruin, 
1{1,;11!1, l~ rod i~ r i r l i  t i n t 1  Iltrrr, J i r r / i l r i i < r n n  t r ~ i t l  H c I I ) .  I’c~ntlon lrnnsplrrnltrtirrn ( I ~ I J ~ I C  has  
I)ccn praciiscd fo r  m a n y  years a t  the  lt.N.O.11. and w e  were for tuna te  t o  have s c w i  
two cases operated over 50 years ago by 7 r r b b l l  and Mrrrhcntl Lit//(,. The staff a t  
the hospital have heen increasingly conscious of t he  role  of miisclr imhalancc~ and 
deforming musclc pull  in the prodiiction of paralytic foot deformities and there 
has  hcen a gradual shift towards early tendon transplantation: operation how- 
ever was seldom undertaken hefore snme degree of deformity occurred. 

The preoperative condition in the  material  was  not always ideal for ohtaining 
a good resiilt and  a widr  variation of t>-pes of t ransplan ts  was  used. However, 
there was  sufficicnt information ohtainctl from the  analysis to  give a sound hasis 
fo r  an  opinion of the valnc nf t he  method. 

I have hccomc convinced that i t  is possihle in a large proportion of cases to  
prevent increasing deformity o r  to correct a deformity and  increase stahil i ty hy 
early transplantation, by careful preliminary correction (particnlarly of a tight 
T.A.) and  hy using the  types of transplants which have proved to h e  the hest and  
which I have indicated in Tahle 2. 

The method involves certain risks in respect to overcorrection or secondary 
deformities ,due to the  removal of the transplant,  and in respect to  increased 
instahil i ty hy the  operation. These hazards however, 1 feel, can largely he over- 
come hy careful planning and execution of the  operation. (The  principles of tendon 
transplantation we  follo\v a re  summarised in Tahle l).-lt was mainly in the 
group of Invertor-weakness with associated Aledial ca rus  or Plano-valgus deformity 
that overcorrection had taken place, when one-or both-Peronaei were transplanted 
towards the  inner horder of the  foot. In many such cases, however, the  function 
of Tihialis posticus had heen underestimated preoperatively. Tihialis postirus in a 
plano-valgus foot may appear to  he very weak;  a f te r  manipulation and plastering 
and a period of hed rest i t  may increase in power to a remarkahle degree. 

Overcorrection had taken place in cases of calcaneo-cavo-valgus also. A con- 
tracture of the  Achilles tendon was  estahlished hy  the reinforcement of the calf 
and an unstahle equino-cavo-valgus or a n  equino-plano-valgus deformity was  the  
result. I n  all these cases, however, the  Tihialis anticus was  weak, and in such 
cases I feel it is hetter to abstain from correction of t he  calcaneus element of 
the deformity and  instead o f  transplanting the  Peronaei to  T..4., transplant them 
dorsally in order to  establish side-stability (see Tahle 2 ) .  

The method of preventive tendon transplantation has  i t s  l imitations:  
1. In some cases of severe plano-valgus a transplant of hoth Peronaei to the  

inner horder is not ahle to  hold the foot. In such cases it might he  wor th  while 
to try also to  reinforce Tihjalis posticus hy one of the  Toe flexors. However, I 
feel tha t  here is a field for  o ther  stahilizing procedures. 

2. In some cases of calcaneus deformity a preventive tendon transplantation 
cannot he done wi thout  running  the  risk of either producing an  equinus (as 
mentioned ahove) o r  a d rc~p  foot, namely in calcaneo-cavo-varus deformities wi th  
weak Toe extensors. A s  will  he seen from Tahle 2, 1 prefer in such cases to move 
the Tihialis anticus towards mid dorsum instead of to  the  T.A. 

hly reasons fo r  this a r c :  1) A stahle calcaneus foot needs no orthopedic appli- 
ance whilst a drop font in most cases does. 2)  Elms l i e ’ s  arthrodesis for  a calcaneus 
foot, I think, gives a hetter functional result and  prohahly also a hetter lasting 
result t han  a Lnrnbrinzrtli’s arthrodesis fo r  a drop foot. 



Illi All I N(; Al'l' A I (  A'l'l TS I;O II Iil<C I JM I$ ICN.1' I'.\'l'l ISN'I'S 
by R. Scrwrin ((;otciil)urg) 

'I'ogrtltrr wit11 ;in rngiiicrr the sl)c;llicr h;is coiistriictctl a rcatlirig upptiriitus 
(Iiitilioscopc) for patients lying in 1)ctI. 'l'tic ~ipp i~ ra t i i s  has l)ccn cIcntoiistrate~1. It 
uses Iiook film, which is projected against a slide. The paticlit reads a t  normal 
reatling distance. 'l'hc room docs not need to be tlzirkcnetl. Proposals have l ~ecn  
presented for organising the distribution o f  apparatus and fi lms through public 
libraries and with the aid of the Red (:r(JSS. 

'l'lU?.i'l'hlES'l' OF (:APSI'LAR CHONDROhI.YI'OSIS OF 'L'tll.: IiNKIC JOINT 
by H. Storen (Drammen) 

The 1)athology of the disease is  revic\wcl briefly. 
In the treatment the following must  be taken into considcratioit: 

1. That  t he  disease advances steadily. 
2. That  or& a shorter or longcr pcriocl it may proeecd without cspeeial incon- 

venience to the patient;  
3. 'That afterwards it passes more often than not to a painful, strongly invalidising 

stage with considerable l imitation of mohility and contracturcs. 

It is important in the treatment to know that  malignant transformation of this 
growth has  never heen seen, hut  that  011 incomplete removal i t  always recurs. 

Up to now the different methods of treatment h a r e  varied without a n y  clear 
orientatinn-from conservative operat ion to resect ion with arthrodesis. The lec- 
turer, bearing in mind the treatment, divides the disease clinically into an  initial 
stage and a more advanced stage. 'The initial stage covers the period when suh- 
jectivc trouble is  relatively minor. Treatment is then cxpectant. Some times X-ray 
treatment is an aid against the troublesome pain, which arises. If lorking due to 
loose hotlies is present, the operation is restricted to the removal of free hodies and 
chondromatous masses-but an  incomplete synovectnmy ought not t o  he under- 
talcen as it makes a later radical operation more diffirult  hecause of scar tissue and 
adhesions. 

'This initial stage may he  of short  or long tliu.ation--sometimcs it lasts years 
or through the whole life of the patient, hut  very often it advances to a n  extremely 
troublesome, second stage which makes an  invalid of the patient. This stage 
requires radical intervention. 'The synovial membrane must he totally removed, if 
recurrence is to  h e  prevented. I t  cannot he decided macroscopically with any rclia- 
liility i f  parts of this are normal, since the enchondromas cannot always he seen 
with the naked eye. Apart f rom thc menisci one must also remove the rrur ia te  
ligarncnts. 'The chontiromatoiis growths nrisc cbspeeially in the menisco-tibia1 joint  
ant1 in intimate contact with the attachments of the cruciatc lig. By degrees they 
arrotle the h r d e r s  of the joint  hy means of tightly packed, chipped-off, partially 
necrotic masses formed hy synovial h ~ d i e s  and create a marginal ~ i - i i re .  This pro-  
motes a roentgen finding not previously described in this disease---which may he 
compared with the marginal uslire seen i n  synovial forms of tuberculosis and in 
destruct ive polyarthritis. 

The t rue total  synovcctoiny and mcnisccctomy can only lie undertaken when 
the joint  is completely opened up. For this purpose the author  employs Ixxer's 
incision, temporarily severing the tibia1 tuberosity. But in addition the bony 



THE OI’EliATll’E ‘IXEATAIl<NT OF H A l L l 1 S  VAIAIIS 
1)y 0. A’ggcirtl Jespcmc~n (Copcnhagen) 

At t h r  orthi)petlic tlcpartmcnt of St. dtrsrph’s hos1)ital in Copcnhagen 552 
patients with hallux valgiis, 2 men and 550 women, wcre opcrated on from 1946 
to 1963. 170 patients wcrc undrr  35 years, 176 hctwccn 35 and 50,  and 206 oldrr 
than 50 years. The casrs t hus  romprisr many niiddlc-aged and elderly patients, ant1 
this circumstance infliienced to some extrnt  the choice of surgical mcthotls. ’l’hc 
following mcthods were cmployvctl : 

1)  Arthroplasty a.m. Keller or a.m. hlayo was performed on 47 1)atic~nts. Most 
o f  these patients also suffered from hallux rigidus, hesides hallux valgus. 

2)  Simple chiselling away of the exostosis a.m. Schetle was carricd out on ti1 
paticnts. This palliative operation was used only in treating elderly patients. 

3)  Chiselling away of the  cxostosis together with transference of the tendon 
of the m. ahductor hallucis was carried out  on 243 patients. In this operation the 
ahductor hallucis tcndon is frecd along its whole lcngth and rcsutured to thc hasc 
of the f i rs t  phalanx, the great toe being kept dorsally flexed. Therchy the ahductor 
tcndon partly regains i ts  ahducting function, and the dorsal flexion of the grcat 
toe is preserved, t hus  facilitating the natural  movcmcnt of the foot when walking. 
l’his mcthod of operation was employed particularly in the case of middle-aged 
patients with slight ostcoarthrit is  in  the metatarsophalangeal joint. 

4)  Ostcotomy a.m. Ludloff, chiselling away of the cxostosis together with the 
transfercncc of the ahductor tendon was carried out  on 198 patients, cspecially on 
youngcr patients. (average agc 33 years). 

The best functional and cosmetic results were ohtained with the ostcotomy 
mcthod which leads me to  describe briefly the technique used, together with the 
results of a follow-up examination of 40 cases. 

Technique: 1 )  curved incision ahove t h e  exostosis, 2) freeing of the ahductor 
tendon, 3 )  chiselling away of the exostosis, 4) suhpcriostcal ohlique ostcotomy on 
the medial side of the f i rs t  metatarsal  close to thc capitulum, 5) straightening of 
the f i rs t  metatarsal  h s  traction on the pulp with the aid of a towel clip, 6 )  su tur -  
ing the periost a t  the osteotomy site, 7 )  t he  tendon of the m. abductor hallucis is 
sutured to the  base of the  first phalanx, t he  great toe being dorsally flexed, 8 )  
skin suture, 9)  a plaster cast is applied, simultaneously the first  metatarsal  is 
straightened on the osteotomy site hy traction on the pulp  and the grcat toe is 
dorsally flexed. After-treatment : the  plaster cast remains in position for 3 weeks, 
and then the patient stays in hed for a fur ther  2 weeks with a t ight handagc 
around the  foot. 

This method of operation fulfi ls  the most fundamental  requirements of an 
appropriate operative treatrncnt of hallux valgus : 1 )  the  chiselling away of the 
exostosis results in the foot heeoming narrower, 2) the varus  position of the 



first metatarsal is diminishecl by the displacc*ineiit at the ostcot~irny site, 3) the 
suhluxation o f  the great toe is prcveiited aiid c~inseqiic~litiy the flexiiiility of the 
great toe is increased, 4) the sul)luxation o f  the sesainoicl h o n e s  is often rc*inplctely 
rccluced, 5 )  t)y handaging the great toe i n  dorsal flexion this rnovcinent is preserved 
so that the foot can move normally when walking, 6 )  the shortenillg which is 
necessary to correct the suhluxation o f  the great toe is less than 1 cm. Thus the 
capitulum.of the first metatarsal is preserved as a supporting point o f  the foot and 
one avoids a painful prominence of the capitula of the second and third meta- 
tarsals. 

The follow-up examination of 40 patients operated on with the ostecilomy 
method gave the following results: 

35 patients experienced no trouhlc. The result was satisfactory on clinical and 
X-ray examination. The gait was natural. The shortening of the first metatarsal 
was, on an average, only ahout ?h em. The result in the case of 4 patients wa3 
fairly good. The position of the great toes was clinically good, hut walking con- 
tinued to he somewhat troublesome, because of reduced plantar flexion of the 
first toe. On the other hand the dorsal flexion was good, and after the footwear 
of these patients had been provided with special soles they experienced little 
trouble. In the case of these patients the shortening of the first metatarsal was 
about 1 cm. In the case of one patient the result was poor. A painful prominence 
of the capitulum of the second metatarsal remained and flexion of the great toe 
was reduced. The shortening of the first metatarsal was ahout 2 cm. This patient 
has since heen reoperated on. 

The most fundamental drawback to the osteotomy operation described is the 
long stay necessary in hospital ( 5  weeks), This drawback is offset to some extent, 
however, because most of the patients are able to put weight on their feet without 
inconvenience a few days after getting up, and so are saved a longer convales- 
cence. The method has given such good functional and cosmetic results that it can 
be recommended in  the treatment of younger patients. 

DISCUSSION: 

E. Thomasen, Aarhus. 

H. Stsren (Stavern). With reference to Thomasen’s demonstration of his method 
for the fixation of the caput’s position in Hohmann’s operation, I should like to say 
that Thornasen’s method is good-hut that nevertheless my method is better. I 
showed the procedure a t  the Congress in Oslo of 1952. The caput which has been 
moved, is fixed and is laterally displaced to the suture which tautens the capsule 
on the medial side. This last is often necessary to prevent a recurrence of the valgus 
position. Even the best displacement in the lateral direction is not always suffi- 
cient to prevent this. But the most important point is perhaps that the patient, 
with my method, can already begin to move some days after the operation. With 
Thomasen’s operation, as with Hohmann’s own procedure, the toe must he com- 
pletely kept in plaster. 

H .  Novotny (Oslo). H. Novotny remarks on the fact that hallux valgus in a pes 
cavus and a pes pianus have a completely different etiology. Operative treatment 
should therefore also be different in both types. Generally speaking the evaluation 
of the constitutional factor of the foot and the choice of the type of intervention 



according t o  this .iutlgcinrnt is 1~er11:ips t11c most difficult part in t he  ti~c.atrnrnt of 
hallux velgus.  

THE P01,IO El’IDEhlIC I N  COPENHAGEN I N  1952 
hy .1. dfonbrrg (Copenhagen) 

I shall  give some explanatory information ahout the polio epidemic in 1952 
and at t he  same t ime discuss some orthopedic prohlems f rom the  acute stage. 

The question affects a series of patients f rom Copenhagen and neighhouring 
districts whose total  of inhahi tan ts  is 1,200.000. From here patients a r c  admitted to 
Hlegdams Hospital, where since 1937 there has  been very close co-operation be-  
tween the  epidemiologist, t he  expert on physical treatment,  and the  orthopedist, 
so that treatment was pursued with the  co-operation of the various specialist 
doctors f rom the  acute stage,-which is no t  always the  case in very many places. 

During this epidemic t h e  verj- young children were moved af te r  the  elapse of 
some weeks to the  Child Hospital on  Fuglehakken and  to  Dr.  Louise’s Child Hospi- 
tal, where there was  also ph>-sical--orthopedic care. For many patients the  physical 
orthopedic treatment was  carried out  for  1-2 years at  Rlegdams Hospital. Now, 
scarcely 2 years afterwards,  there a re  50 patients, who arc  regular patients and  who 
could hardly manage for  themselves outside the specialist hospital, not least  he- 
cause a numher of them have difficulties wi th  respiration, and ahout 15 must 
constantly he suhmitted t o  respirator treatment.  A t  present it is heing deliberated 
whether to  send some of the  patients home with respirator. 

Since the  incorporation of t h e  convalescent home here (Hornhzek) under the  
Society and  Insti tute for  Cripples, many,  and especially the  severely affected 
patients, have been transferred here, while patients who require special surgical 
orthopedical treatment a r e  transferred to the  orthopedic departments. 

Amhulatory patients a r e  treated a t  the  infanti le paralysis Insti tute in Hellerup 
and in Thorvaldsensvej and  also a t  the  physical department of t h e  Orthopedical 
Hospital and  a t ‘  t he  Kommune Hospital. 

Since Copenhagen was  particularly badly h i t  h g  the  epidemic, i t  was  necessary 
to take the  financial  aspect into consideration, as  expenditure mas very considcrahle, 
5-6 million crowns, and  the  prohlem was  settled so tha t  all patients during the 
period f rom 7. 52-30. 6. 53. were included in the  special provisions under which 
all  expenses of treatment,  orthopedic aids and  maintenance of family were defraj-ed 
by the  state. 

During the  epidemic 3000 patients were treated here in  Copenhagen of which 
)5 had pareses t o  a greater or lesser degree and  of these XI again had  respiratory 
trouhle, about 350;  270 tracheotomies were undertaken to positive pressure. 

I shall not discuss th i s  in more  detail hu t  will  refer you to  H. C. R. Lassen’s 
account in the August issue of Nordisk bfedicin, 1953. 

In connexion with th i s  information I shall  exhibit  a char t  d rawn up  h y  the  
Sundhed Committee concerning t h e  numher  of polio patients, t he  pareses and  
mortali ty during the  years 1932 t o  1953, covering t h e  whole country.  From th is  i t  
will he  seen t h a t  t he  1952 epidemic is h y  f a r  the  gravest even in degree of 
malignity. Jn a l l  there were 5676 cases wi th  2450 pareses. The la t te r  were  distri- 
huted in such a w a y  tha t  l i t t le over half of the  patients were under 10 years, with 



a quite equal division Iwtwecii boys :mcl girls, whi le ,  otherwise, \ V ~ I I I ~ I I ,  particularly 
after thc years bctwcen 25 3U, i~redoniinatrtl. 

Very soon after the Iwginniiig of the epitlcinir i t  was rlc;ir that we \veri* C:lrccl 
with a very serious outlweak, fur the cases \verc very cxtrclnle; of the 34 patients 
first admitted with respiratory pareses 28 died. I.titer, however, this rnortality was 
reduced to about 30 o/o with the aid o f  trarlicotoiny. Patients were conveyed to 11s 
in coiisidera1)le numbers and the atlmissii)iis rose stecply from week to week. 

Vcry so011 after the acute phase w e  rcrortted the exlent anti degree of the pareses 
- .in the same way as it i s  tlonc in most places--- o n  the chart. Our attcntioii was 
eslwcially directed to the cases where the pareses were so situated that one would 
expect the development of back deformity, and by no means least to the degrce 
of paresis of the abdominal muscles. If symmetrical or asymmetrical pareses 
existed we noted this so a s  to obtain information whether it had any particular 
significance in  the development of back deformity. 

Bearing in mind the severe cases of scoliosis from earlier epidemics we con- 
sidered very closely whether wc could not counteract this tendency with longer 
periods in bed than before. 

Then it .became a question of how long a patient should remain recurnhent. 
We thought that half a year would bc necessary, from the standpoint that the 
regeneration of the partially paretic muscles would proceed before the end of this 
period; secondly, i t  was assumed that there \ c ~ ~ n l d  be a deterioration in  the general 
condition of patients, part of whose mobility apparatus was not functioning, if a 
very long period i n  bed was required, and finally, kidney complications occurred 
in a number of patients owing to stone formation, and this too was a n  indication 
against the very long stay in  bed. 

During recumbency patients were placed in different positions in order to 
counteract contractures and were instructed by the physiotherapist i n  active and 
passive movements. Taking everything into consideration we found it a justifiable 
decision to allow patients to sit up after the elapse of half a year and we let the 
patient lean on a lumbar pillow which hoth prevented any slipping forward and 
supported the back. The patients were provided with supporting corsets and in 
bed were supported by an aid for the back (Denis-Browne) with arm supports for 
the axilla. Furthermore we also tried to train the patient in  balancing exercises, 
partly with the aid of trestles and partly with the aid of the physiotherapist, and 
in walking exercises between long rails. At the same time exercises mere performed 
in the pool and there were also crawling and mattress exercises. 

We employed to a large extent fashion belts to counteract protrusion of the 
abdomen. The patients were submitted very frequently to a roentgen cheek, so 
that we obtained a n  idea of the development of the condition. Naturally we did 
not carry through the rule of half a year in bed categorically, but adjusted i t  to 
the individual according to the development of deformity and the signs of the 
disease progressing. 

To obtain an idea whether the bed rest adopted hindered or counteracted the 
development of back deformity I went through the series. In all cases where 
positional or back deformity was recorded in  the acute stage or shortly afterwards 
1 studied the patients’ condition 2 years later. 

In 154 patients out of 243 no change in position and no seoliosis were found 
almost 2 years later. In 47 patients the condition was stationary, i.e., rather slight 
deviation in position or scoliosis unchanged and initial compensation showing no 
progress within 2 years. In 4% cases the deformity seemed to he progressive. 



asymnictiiciil part-sis i n  18 cases 
symmct~~ic:tl paresis in 17 cases 

This tlrforming muscle ~ i u l l  I ictwcrn t h r  thorax antl the pelvis exerted hy no 
means least hy thcs ohl. cxt .  a n d  the quadr ict i is  1uml)orum is of grcsat importaneca 
in the dcvelopmcnt of change i n  the  column’s position, and therefore it is necessary 
t i )  carry on with long hcd rest  a n d  very slowly to train t h r  patient t o  rearh the 
s i t t ing position. 

I n  40 patients minor, and indeed fairly sevcrc, pareses of t h r  ahtlominal muscles 
wc’rc found without hark deformity. 

1 also made a study of the series with regard t o  the duration o f  handaging for 
pareses o f  the lower extremities where i t  w a s  ncccssary to supply the patient with 
splint hantiages. 

228 ont of 276 patients had t o  he providid with splint hantlages, mainly with 
ischial bearing antl fixation in the heel o f  the shoc.. Out  of  these 228 patients the 
handaging was permanent 2 years afterwards in 1.55 cases antl temporary in 73; 
it ohviously has  to  do with the prohlem of temperament how early one removes 
these. 48 patients who themselves had qui te  severe pareses of the muscles of the 
quadricelis, erus and foot walked without handages hut this  may occur on ron- 
(lition that  a @)(Jti  glut. max. exists;  however a numhcr o f  these patients must 
certainly he supplied with handages later i f  the recurvature of the knee increases, 
or must he ~irovidccl with splint Iiandages to compensate defective side halanee of 
the foot. In  18 cases the splints were changed from the quite static type t o  crus 
splints or  fiiot\ve?r. 

Finally I wish to draw t h r  following conclusions, that  hrd rest from half a 
year to a whole year mrist be consitlcrrd necessary, where pareses are  concerned 
which w i l l  promote changes in the  position of t he  hack; this however must he 
naturally adjusted to the individual depending on the  stage of development of the 
deformity and i t  will only hc af ter  some years when the patient has  heen putting 
weight o n  the l imh that i t  will he  ~iossihle to express an opinicin al)oiit t h r  tle- 
vclopment o f  the  deformity. 

As for thc treatment of the lower extremities srrmewhat over half of the l i re -  

scrihetl handages proved t o  he permanent. H o w  many of these handages can l)c 
removed later 11s olwrativc trcatmcnt c a n  only I IC tlccitlctl af te r  the clalisr of 
4--5 years. 

Coprn hngcn cmt l  neigh boilring tlistricls : 1,200,000 ir i l i trbi l  rin Is. 
2998 patients treated a t  Rlegdams Hospital. 
Ahoiit 1000 patients had pareses and of these 350 had respiratory pareses. 
270 paticnth treatrtl 1)) ti*acheotomy for positivcb press~irc. 



D IS(:I:SSION : 

0. Hrnioiy, Hornheck, K. Janscn, Copeiihagen, 1’. G .  K. H ~ n f z o n ,  Aarhus, E. Thorncr- 
svn. Aarhus. 

H. dfovin (Copenhagen). In the report o f  Dr. Rcmvig the treatment of polio- 
scolioses naturally Look a prominent place, and during the discussion of how these 
scolioses occur, asymmetrical paralyses were mentioned several times as the cause, 
and rightly so. Occasionally, however, one is surprised to find that the seoliosis 
moves in the opposite direction to what one \vould expect from the muscular status 
and it is certainly wise when examining the scoliosis not to fix one’s eyes upon 
asymmetrical paralyses and contracturcs alone, hut also to take into consideration 
other possibilities sueh as symmetrical contractures of the muscles of the hack. 

According to Sommcrville scoliosis is to he regarded as a “rotational lordosis”. 
What we perceive on the X-ray as an extreme form of scoliosis is in reality the 
vertehral column seen from the side, and the curve is a lordosis of the section of 
the column in question. Observe that the hodies describe a larger are, the processus 
spinosi a lesser one, i.e., follow the shortest route. By burning away the rearmost 
arc and inserting strings hetween the processus spinosi, thus hlocking these up, 
Sommcrville was able to produce experimentally typical scolioses. 

1.n considering the impression made on me by Sommerville’s work and the fact 
that  we often see severe fascia-plantar shrinkage and thickening in polio cases 
the thought came to me that Sommerville’s theory might possibly cover the 
pathogenesis of some of our polio-seolioses. 

If one suiiposes that during the polio illness shrinkages occur in  the supra- 
and intraspinous ligaments or that  symmetrical contractures arise in the long, 
extensor muscles of the hack, we then have a rearward tightening hand of muscle, 
resembling what Sommerville artificially produced in his rats. This will not in 
itself result in scolioses, hut if the polio-patient passes through a period of rapid 
growth lordosis will arise because the vertebral bodies must have room. However 
this would bring about a grotesque lordosis and this does not occur. Instead the 
patient obtains compensation hy turning the vertebral hodies out towards the side 
in order to find room, and we have what is called scoliosis or “rotational lordosis”. 

P. I.cinyrnskiolt1, Hclsingfors, J .  dlrirfms, Copenhagen. 


