
NEW CONCEPTIONS CONCERNING THE TREATMENT OF 
ACUTE OSTEOMYELITIS IN CONSIDERATION OF 

THE PATHOLOGICAL FINDINGS AND THE ACQUIRED 
RESISTANCE OF STAPHYLOCOCCI IN CONNECTION 

WITH ANTIBIOTIC§ 

The gencral use of  antibiotics in the trtatiiicnt of acutc osteomyelitis 
has reduced the rclapse rat(. a s  well as the previously high mortality, 
to a ncgligihlc quantity.  In a prc-nar  statistical study a t  the Toronto 
Sick Children'\ Hospital, there was a 20 % mortality among 670 cascs 
of acute osteomyelitis ( F a r m e r  ( l ) ,  1948) .  In  our  own recent series, 
there has lwcn no death among thc 155 children treatcd during thc 
last 6 years 

Ncvc r t he I cs s , th  c rc tl u c t i o  n of the co I n 1) I i c a t i on s in acu t c o s t co I ii  yc- 
litis ha\ not paralleled thc Icsscning in thc mortality. This  is mainly cluc 
to  the tact  tha t  in thc trcatrncmt of the disease insufficient attcntion 
has lwen paid to thc pathological chaiigcs and the devclopmcnt o f  thc 
new resi\tant strains of staphylococci. The recent hasic work on thc. 
suhject ( Trriritri ( 2 ,  3 ,  1, 5 )  anti toll.) suggests that  thc. pathological 
lesion is usually a throtnbo\is involving the honc  and producing honc 
necrosis. 

There ha \c  I)ccn many attetn1)ts to dcscrihc thtb pathogcnc.sis of acutc 
osteomyelitis. The lwst dcscriptions are  given in the classical works of 
Z ~ Z ~ l o n g  ( 6 )  (1879) and 2’rnPfn ( 1953) With slight differences, they 
admit  the initial localization o f  thc infection dccp in the hone matrix, 
spreading gradually to thc cortvx. Konc nccro\i\ i \  a usual conscqucncc 
of thc  ischemia. Soinc other authors among which are  Z,exer ( 7 ) ,  Grill() 
( 8 ) ,  1,rvruf rl (011.  (9,  10, 1 1 ,  12, 1 3 )  l~clicve that  the initial localization 
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is found around the point of penetration of the cortex by the nutrient 
artery. The principal lesion is a thrombosis of the artery which gives 
rise to a nccrosis of the bone extending from the cortex to the medulla. 
Our feelings are  in keeping with the Z,aneZony’s classical conception. 

After a detailed study of the question, we consider that  the patho- 
genesis of the disease goes through the following stages: after the 
staphylococcus has entered the circulation of the bone, it shows a pre- 
dilection for those regions where the circulation is slowest. Such is the 
metaphysis of the long bones especially after trauma. Lewis (14)  (1956) 
has shown that  the blood supply of the long bones comes partly from 
the nutrient artery and partly from the periosteal vessels. This peri- 
osteal circulation increases as the person grows older, for then the bone 
is essentially supplied by this periosteal circulation. The numerous 
venous sinuses in the metaphysis slow the local circulation and in this 
way favour the development of the staphylococcal abscess. 

A s  a consequence of the bone necrosis a local inflammatory reaction 
is set up  which leads to the development of a bone abscess. The pus 
spreads into the medulla and through the cortical channels to form a 
subperiosteal abscess. Since these bone constituents have their own 
arterial branches, the direct hematogenous infection of the periosteum 
(periostitis) and of the cavum medullae, is possible though not frequent. 
Pus collection tends to the enlargement of the necrotic areas. The 
rupture of the periosteum under growing tension is a dramatic develop- 
ment that may be avoided. Wc emphasize the great importance of the 
above pathological changes because we consider that  the failure to 
understand this leads to insufficient or erroneous treatment. This loses 
precious time during which it would have been possible to avoid more 
extensive necrosis of the bone with the distressing sequelae outlined 
below : 

1. large abscesses with one or more fistulae. 
2. very large hone necrosis (pandiaphysitis) which may result in 

pseudarthrosis. 
3. ankylosis of one or more joints. More frequently stiffness. 
4. differential growth ending in anisoskelia. 
5. in some rare cases an  amputation may be the dread result. 

The tratinent of all thew complications necessitates a long period of 
medical control often with serious financial and physical consequences. 
Consideration of these principles led us to institute the method of 
treatment outlined below in a series of 45 cases of acute osteomyelitis. 



I 1) 

a. B. l'heodoros, hoy aged 3.  An example of  metaphyseal localization. Admitted 
after failure of conservative treatment.  

I). N o  doubt tha t  he  was late for suitable surgical treatment.  The consequencc was  
a pandiaphysitis. Prognosis will he in spite of this, good, hu t  durable. 

Pig .  1 .  

I 1, c 

Fig.  2. 
a. 1 he  risk is greater in  th i s  case concerning K. Artemis, a girl aged 4. She was  

admitted, after prolonged conservative treatment,  w i th  extended necrosis includ- 
ing the  diaphysis as  a whole. 

b. Fracture and shortening ensued. 
c. Many plasters will be  necessary before we can hope to  remove fragments of  the 

cancellous hone.  Treatment will last months  and even years. 

,. 
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a. 

h. 

d 1) 
F i g .  3. 

G .  Constantinos, aged 11. He was  sent for operation after a very long period of 
conservative treatment.  We noticed on  admission a large necrosis either o f  the  
hone or of the  skin. 
A large involucrum was  takcn out from the  ulcerated skin. We had to wait  a few 
months unt i l  grafting was  possible. Series of plasters were necessary. 

Altogether 155 cases of osteomyelitis were treated but 110 of the pa- 
tients had the chronic form of the disease. We have not included them 
in this work as they have been the object of a previous paper already 
published (Michail  and coll. (15) 1951).  

As the principle object of this paper is then the study of the acute 
osteomyelitis, our remarks are related to the 45 acute cases. These 
patients were admitted into the Orthopaedic Clinic between 4 and 30 
days from the onset of the disease. Almost all these patients had been 
treated elsewhere, before their admission, by antibiotics. So in the 
majority of the admitted cases, we had to face the development of' 
resistant strains. Because of this and the established bone necrosis, our 
end results were not as satisfactory as we could hope when starting to 
treat our patients by the following method. 
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c c i  
Fig.  .?. 

*. c. I h e  hone  au tograf t  \v:~s  \yell incorporated.  
d. Now, 3 years la ter ,  t h e  graf t  is  thick cnough.  s o  t h e  pat ient  i s  allowed to  w a l k  

with  some precaut ions.  

I h c 
Fig.  4. 

a. So visihlc. honc destruct ion when t h i s  l)(iy, 1’. Georgios. aged 6 when admit ted.  
h. But very S O 0 1 1  a honct ricsiruction became evident with 1 1 1 s  of  h n e  substance. 
c. Graf t ing  cnsueti w i t h  perfect reht i tut ion.  



7 0  MICHAIL, HOULIA4RAS, THEODOKOU, YIATIS and SPYIiOPOULI'S 

d b 
F i g .  5. 

a. P. Dimitrios, aged 3. Early opening and  fenestration of t he  bone. Evacuation of 
the  subperiosteal and hone abscess. 

b. Excellent result. Healing wi thout  any  late complication. I t  is  clear tha t  no con- 
servative treatment was  carried out. 

As soon as a localization is perceptible, we open the soft tissues down 
to the periosteum. Hence we can drill the bone cortex. Hut this seemed 
to us  insufficient, so we prefer now the fenestration of the bone, either 
a t  one or a t  both epiphyscs simultaneously. Before doing this, as a 
routine procedure, we missed a second localization in two cases. We 
usually insert a drain before closing the soft tissues. 1,ocal and general 
antibiothcrapy is continued for about 3 weeks after checking the sen- 
sibility of the staphylococci. In  local antibiotherapy, we manage so that 
the drug is entirely introduced into the bone medulla through the 
cortical window. 

Allthough the same procedure was carried out in all our  cases, it was 
sometimes impossible to stop the hone necrosis, because this was already 
established before operative treatment began. I t  is important to realize 
that no radiological findings can bc made before the third week (Brails- 
ford (16 )  ) .  It is therefore important to undertake the operative treat- 
ment in consideration of clinical symptoms without waiting for the 
appearance of radiological findings. 

The picture of the evolution of acute osteomyelitis, varies with the 
patient's age. The younger the child, the more severe is the disease. 
Osteornyelitis is most frequent in children bctwcen 7 and 10 years old. 
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a. J. Sotirios. agcd 3. Admitted after a long conservative treatment.  Puncture o f  
the  abscess followed by injections of  pen;cillin. T h e  result w a \  the  ah\orption 
of the head. 

b. Aftel. opening the  h ip  joint  and immobilization for  a long time, t he  result was  
good cnough, \o we could hope t o  conserve movement and acceptahle hearing. 

Among our  155 cases, 50 arc aged between 7 and 10. Malcs arc more 
frequently affected than fcinales. 1,ocalizations of the disease are 
di~iitlcd according to their typcs as follows: 69 fcmurs, 51 tibia($, 11  
humeri, 1 0  fibulae and 11 rare localizations. These figures appear from 
our  own statihtics. Hut thc,y arc somewhat diffcrent from those of 
T r u e f a ,  Key ( 1 7 )  and others, who found thc tihial localization to bc t h t  
most frequent one. The original source of infection is not as easy to 
discovcr a s  it may seern. \Vc omit therefore to insert any  statistical 
figure. The most frequent localizing factor may he a t rauma,  as we 
found this to be t rue in 45 among our  155 cases. 

A s  a matter of observation, we believe that  thc staphylococcic in- 
fcctiori goes through the following stages: a )  ltririiary infcction [ skin, 
nose, I)harynx, ear)  ; b )  hcmatogenic septic infection with phlcginon 
and c )  tertiary phaw which results in multiple thrombosis cau\ing 
osteomyelitis. \\'hen this la\t  is attaincd, we may expect to have a 
rcl a t  ivc i i n  in u nit y . 

In order to know something more ahout the infective agent M C  per- 
formed systematic laboratory examinations of the pus. In 45 acute 
c as es ex am i nccl , we f o u n d staph y I ococc u s 4 2 ti m eq an d streptococcus 
2 times; proteus was the infective agent of only one case. 

Staphylococcus aureus and Inicrococcus pyogencs provcd to be thc 
most resistant to antibiothcrapy, infective agcnts. Mnrge t  and Hichnrz 
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a h 
Fig .  7. 

a. S.  Johannis, 3 months old.  Conservative treatment lasted longcr than in the 
preceding case, so the ahsorption of the head and neck was total  with luxation. 

h. We hope to do something to improve this disastrous condition. But the boy is 
still too young. 

(18)  (1955) tried to explain the way thesc agents proceed by means of 
toxines and enzymes. Toxins are a )  an  exotoxin which has a necrotic 
and hemolytic power, b )  a leucocydin which destroys the leucocytes 
and c )  an  enterotoxin which is rather a poison when ingested. Enzymcs 
are a )  coagulase and b )  a fibrolysin; both are comparative to the 
hyaluronidase (spreading factor). Penicillin was found to be inactive 
from the beginning of the treatment in 21 acutc cases. In 21 other cases, 
penicillin activity was moderate a t  first, then quickly diminished. Thc 
most active antibiotics were chloramphenicol, erythromycin, sigma- 
nycin, terramycin, novobiocin and kanamycin but each one becamc 
less effective with the lapse of time. In thrcc cases, resistance was noted 
after short use. Streptomycin, seemed to have a resistance resembling 
that of penicillin ( R a u n t r e r  and T h o m s o n  (19), Linzenmayer  ( 2 0 ) ,  
Arsenis ( 2 1 )  ) .  

To consider the respective value of our therapeutic results, our cases 
werc divided in two groups. The time which preceded the admission of 
each patient after they had been infected, was taken into account. 

Group 1. 

This group comprises 21 acute cases admitted after they had becn 
treated elsewhere during a period of time varying between 5 and 10 
days. The treatment already given had been inadequate. In exceptional 
cases, no treatment had bcen given. Penicillin or streptomycin was 
usually administered without any control. In all thcsc caws  tho current 



I 1) c 
F i g .  8 .  

i 3 

a. T. Constantinos, 1 month.  l h i x  infant came as  soon as the  physician realized 
tha t  there was  very l i t t le hope o f  improving the  condition hy conservative trcat-  
ment.  On the  x-ray, partial  destruction and luxation is evident. 

h. After opening and treating the local condition w e  noticed encouraging improve- 
ment.  H u t  immobilization was  very long. 
The result was indeed good 4 years later after a successful high osteotomy. c. 

operati \c trcatrncnl w a s  indispcnsahlc and prcssing; abundant pus \va\ 
found inside the periosteulu and in the hone matrix. In half of theso 
cases, the amount of pus \vas \o great tha t  it had spread into the soft 
tis\ucs. Suitable postoperati\ c antihiothcrapy w a s  givcn aftcr a rcsi\t- 
ance control had becn carrictl out. The results of this conihined opcrativc 
and incdicarncwtal therapy arc  a\ follow\ : 

In e\cry c a w  a striking improvement of thc general condition of thc 
paticnt was noticed. Tcmpcrature became normal 2 to 3 days aftcr t h c  
operation. The scdimcntation rate became gradually normal. Hut no 
parallel improvement was noticed on X-rays. This becamc cvident i n  
af ter-wecks. 

Aftcr the 4th \\ eek, one could notice an important irnprovcincnt o f  
the  local situation in 14 among the 21 acute cases of this group. But thc 
X-rays still showed a few changes. In the other 7 cases repair of thc 
bone \va\ rctardc~d; 3 of them v,x>rc even more difficult to heal 1~cc : iu~c~  
of the \\ idc \prcntl of the infection and difficulty in obtaining atlcquntcb 
drainagr. I n  similar C ~ S C S  v c *  now prcfer to olwn a window in the cortex 
of both cpil)hy\cs and iiiorc \\ idcly than before. 

G r o u p  I I .  

This includes the remaining 24 acute caws  admitted aftcr thc 10th 
day. Longcr antibiotherapy m ithout any control. This is the consequence 
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? b c 
Fig .  9. 

a. B. Dimitra, 3 years old. She came with a partial  destruction of the whole femur 
after a very long conservative treatment. 

h. After surgical treatment, i t  has only been possible to conserve the diaphysis with 
the inferior epiphysis. The upper epiphysis was completely absorbed and a 
luxation ensued. 
The rcsult was very satisfactory 2 years later after a difficult osteoarthroplasty. c. 

of a fundamentally wrong conception that  one can surely heal a sub- 
acute ostconiyelitis in using antibiotics for a long period. So they believe 
in discarding operative treatment. I t  then follows from this that the end 
results in this group are  ordinarily disastrous. 

In only 2 of these cases could the results be compared with those in 
the preceding group; in spite of their late admission (20  days since the 
beginning of the disease) a satisfactory result was obtained. But we 
had to evacuate a large collection of pus. 

W e  had to face, on the other hand, a very serious situation in the 
following 2 cases. The persistence of the conservative treatment over a 
month caused the rupture of the subperiosteal abscess; the pus over- 
flowed in the soft tissues. A large skin necrosis was noticed as well as a 
large bone necrosis. A4 huge sequestrum had to be removed leaving an 
extensive gap (pseudarthrosis) . Five more cases were admitted in our 
Clinic with a dislocation of the femoral shaft because of the unjustified 
prolongation of the conservative therapy in cases of purulent arthritis 
o f the  hip. Parents were disheartened when informed of a certain degree 
of permanent disability. These patients having no  fever, no pain and no 
swelling after a more or  less long Conservative treatment were supposed 
to be cured and thereforc allowed to walk without any support or 
control. 

I t  is then evident that  the improper administration of antibiotics may 



not only he inr+'fcctivc hut also bc dangcrous. Ikspi ts  this, sornc authors,  
among them Endlrr ( 2 2 )  ( 1957) ,  prefer aspirating and instilling ah- 
sccsses. They persist i n  continuing conservative treatment until boric. 
necrosis hccomcs obvious. This tnkcs ordinarily a long time hecause of 
an  illusive improvement. Inevitably thcsc patients conie in after wccks 
or  months for operation. In such ca  those of group 11-the cnd 
results will bc unfortunate.  Thc bone Icsions are  of such cxtcnt 
(usually pandiaphysitis) that  it is necessary to wait several months 
until a sheath of ncw hone is formed before one can operate. If n.c do 
not wait long cnough, we arc' apt to produce :I pseudarthrosis. A s  it 
happens very often, more than one operation will he necessary. I t  is not 
always a simplr thing to reinovc' the diaphysis when nccrosetl. A frag- 
ment is very often ready to be rcriiovetl hefore the whole is separated. 

Acute ostcomyelitis of thc infant is to bc considered separately hc- 
cause of the fast evolution of the phlegmon. Almost all of our  patients 
showed a localization a t  the hip joint. So we arc  prone to considcr 
this as the most frcqucntly affected joint. Damage is usually great. 
1Vhc.n diaphysis w a s  reached, we found the spreading or  thc pus  in soft 
tissues to he in the infant less frequent than in childrcn. The great 
elasticity of thc ~)eriostcuni,  a t  this early age, favours thc suhperiostcal 
1)us collection ( HlnnchP ( 2 3 )  1. 

Among our  8 infant cases with acute ostcornyelitis, 6 had an absc 
of t h t  hip joint, 1 of the  fcinur and 1 of the humerus. In 3 of the 6 
cases, where the hip was affected, thc head of the femur was absorbed. 
Hut, in one o f  these cases, the hcad was p r t l y  absorbed, because we 
noted a regeneration of i t  3 ycars later. In  the remaining 3 cascs, with 
a n  early operation in our  Clinic, the final rcsult was good. The result 
was thc same with the femur and humerus acute ostcoinyelitis :thsccss. 

A s  a rule, patients with purulent arthrit is  are brought to u s  vcry late.  
The results could be better and in a shorter time. This is to he put  down, 
in certain cascs, to  the many diagnostic difficulties and errors. Symp- 
toms may bc lacking or may hccoine manifest only after abscess for- 
mation. For  this rcason, the  X-ray txamination is valuable. A suh- 
luxation of the femoral heat1 will hc a frequent and in most instanccs, 
a very early radiological finding. Whcn this is observed, it is necessary 
to cvacuate the pus in :in emergency arthrotomy. By doing this, one can 
expect to avoid the nccrosis of thc head. ldocal and general antihio- 
therapy will hc useful, provided that  the affected limb be kcpt in 
immobility. 
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C 0 N C L IJ S I 0 N S 

Acute osteomyelitis, though now less frequent and less dramatic than 
before the antibiotherapy time, is nevertheless a serious and longlasting 
disease. All ages are affected, but children more frequently: males more 
than females. 

The principal agent is staphylococcus (we found this in 42 among 45 
pus cultures). Metaphysis is in children, the commonest localization. 
Trauma is an important fixative factor. 

Conservative therapy, when carried out during the period of bactcri- 
emia, may end in a complete arrest of the disease. But it has little like- 
lihood of a cure when localization is established. Taking into account 
the fact that in very few cases intensive and effective treatment is 
practicable in the septicemic period we are prone to admit its inefficacy 
in the greater number of acute osteomyelitis. In  many instances, it 
serves to produce new resistant strains. Salr (24)  reviewing 101 cases 
of acute hematogenous osteomyelitis came to the same conclusion. 

The early operation is undoubtly the treatment of choice in all cases 
in which a localization is evident. The earlier this treatment is carried 
out the better the result will be, and in the shortest time. This average 
time is about 2 months in our cases of group I. I t  takes months for the 
cases of group I1 and years for some chronic patients. Our routine 
technique is based upon the very many pathological verifications that 
we have performed these recent years. If we are convinced of the 
existencc of a central bone abscess in the presence of a phlegmon with 
bony inflammation, we look for it a t  one or  both epiphyses. As early as 
possible, mostly before the appearance of the slightest radiological sign, 
we open the bone cortex as well as  the soft tissues, even though a large 
abscess is amacsed inside or outside the periosteum. The doubtful 
efficacy of the drilling of the cortex urged us to go on with the fenestra- 
tion of the cortex. The fact that in the infant “the condition causes a 
severe and often permanent epiphyseal damage and joint infection” 
I’rucfa (25)  makes incontcstahle the w r y  early opening of a purulent 
joint. 

The testing of the resistance was undertaken in all our acute cases in 
which staphylococcus was in the limelight. Penicillin is of little or  no 
value, streptoinycin scarcely effective. We recommend as among the 
most effective therapeutic agents chloramphenicol, erythromycin, sig- 
mamycin, terramycin, novobiocin and kanamycin. 
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Kcmarks and results concerning the study of 155 osteomyclitic 
children, among which 45 wcrc acute cases, trvated for several wceks or 
months in the Children’s Orthopacdic Clinic of Athens, arc reported. 
The main problem discussc~l is that of the treatment of acute ostcw- 
myel it is. 

I t  appears from this study that  conservative antibiotherapy, when 
continued for a long timc- after the dcvclopnicnt of a phlegmon is of 
little or no value and,  in inany instances, increases the risks of an 
in f i rn: it y . 

Combined with a methodical and rational antibiothcrapy, our  routinc 
techniquc is more cffectivc. This opcrativc procedure is described in- 
cluding our personal modification. With this surgical treatment good 
results were obtained in 66 % of the acute cases of group I .  Satisfactory 
results were obtained in only 8 % of the cases o f  group 11. The patients 
of this group 11, were mostly following-before their admission a 
conservative treatment for a long period until an  extensive bony dc- 
struction bccamc obvious and therefore difficult to heal. 

II E s I’ hi I.: 

Les autcurs font connaitre leurs ohsc,rvations et rhsultats thkrapcu- 
tiqucs :il)res Ptuclc dc 155 tlo\sicrs d’cnfants attcints d’ostcoriiyC.litc, 
parmi Icsqucls 45 w n t  dcs c a s  aigus. Ccs maladcs ont 6th c m  traitcmcnt 
chirurgical clans la clinique de Chirurgie OrthopPdiquc de I’HBpital dcs 
Enfants d’Athi?ncs, durant  quclqueq semaines ou quelqucs mois. C’cst 
Ic, problemc thhrapeutiquc t l c  l’ost6omyPlitc aigue qui a rctcnu spPcin1r.- 
rnrnt l’attention des auteurs. 

I1 rwsort  d c  cctte htudc clue le traitemcnt conservatcur par les anti- 
biotique\, s’il est continut! longtcimps a p r k  la formation d’un phlcgnion, 
non seulcment cst \an\ utilith, niais au contrairc accroit Ics risqucs 
d’infirniite 

L’ophration comhinkc is un traitcincnt conservatcur (pa r  antibio- 
t iques),  systhmatiquc ct  rationncl, cst plus efficace Nous donnons un 
cornptc rendu dc la technique opkratoirc que nous utilisons cn y ajout- 
ant notre contribution pcrsoncllr. Par cc traitcment chirurgical, nous 
avons cnrcgi4trh dc boil\ rbsultats dans 66 % des cas en c t  qui concernc 
le groupc I .  Dans Ic groupc’ 11, i I  n’y a cu  dc hon\ resultat\ quc clan\ 
8 % seulcmcmt des cas I,cs rnaladcs de cc dernicr groupc ont hti .  soumi\ 
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pcndant un  temps plus ou nioins long ~ avant leur admission dans notrc 
Cliniquc - h un traitement conservateur pur et simple, jusqu’au moment 
ou unc destruction importantc dc 1’0s est dcvenue manifeste et par 
conskquetit trks difficile h guCrir. 

Z I‘S A M  M E N F A  S S U N G 

Beobachtungen und Ergebnisse im Zusammenhang mit dcr Unter- 
suchung von 155 an  Osteomyelitis erkrankten Kindern, unter ihnen 45 
akutc Falle, die wahrcnd einiger Wochcn oder Monatc and der ortho- 
pedischcn Kindcrklinik von Athen behandelt wurden, werden berichtet. 
Das hier besprochene Hauptproblem is das der akuten Osteomyelitis. 

Aus dieser Untersuchung geht hervor, dass die ltonservative Behand- 
lung mit Antibiotika, wcnn eine langc Zeit hindurch fortgcsetzt - nach 
der Entwicklung eincr Phlegmone, nur  geringen odcr gar keinen Wert 
ha t  und dass sie in vielcn Fallen die Gefahr cines daurrnden Gebrechcns 
erhiiht. 

Zusammen rnit eincr griindlichen und rationellen Antibiotikabehand- 
lung ist unsere Routinetechnik wirkungsvoller. Das operative Vorgehen 
Init unserer pcrsiinlichen Modifikation wird erlautert. Mittels dieser 
kirurgischen Bchandlung wurden gute Ergehnisse in 66 % der akuten 
Falle der Gruppe I crziclt. Zufriedenstellendc Ergebnissc wurden in nur  
8 % dcr Fallc der Gruppc I1 crhaltcn. Die Paticntcn diescr Gruppe 11, 
hatten nicistcns eine langdauernde konscrvativc Behandlung vor dcr 
Aufnahme ins Krankenhaus mitgemacht, wahrend der es zu ausgedehn- 
ter Knochenzerstiirung geltommen war und die deshalb offensichtlich 
schwierig zu heilen warcn. 
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