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The extra-articular osteosynthesis of collum fenioris frac- 
lures by Xven Johansson’s method is probably one of the most 
reniarkable advances made in practical surgery during recent 
years. It is t rue that  .even by that  method those secondaiy 
changes cannot be avoided that take place, for instance in the 
caput and collum, as a result of the fracture, and that longer 
experience is still needed with regard to  after-treatment and 
end-results,-especially as to how soon weight may safely be 
put on the leg. Yet, this method of fixation seem for the patient 
to bee so decidedly superior to those hitherto employed that it 
cannot fail to  be of the greatest interest to every surgeon. As 
our operative procedure differs in certain details from the one 
employed by Sven Johansson, and has been carried out with  
only such armm,entariurn as is to  be found in almost an!/ 
hosital a description of it may perhaps be of interest, as a con- 
tribution to the discussion concerning the operative technic. 

We have done the operation, so far, in 17 cases of collum 
fracture,-l5 medial and 2 lateral. Two of the patients with 
medial fracture-respeclively 55 and 59 years old-were suf - 
fering from severe chronic polyarthritis a t  the time of their 
accident. ,411 the others were old people with simply the relative 
brittleness of bones conditioned by their advanced years ; their 
ages being i*espectively 66, 67, 68, 68, 71, 74, 75, 77, 77, 77, 78, 79, 
83, 89, 89; which gives, for the main group, an average of 76 
years. 

l) Delivered for publicatiori 6.7.1934. 
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As regards indications, n-e hare taken a very large view. 
Of 20 cases of c.olliuii fi.actui*e iweived since septeiiiber 1933, 
only 3 were not treated by the described method. 

These were (1) a woinm, 85 years old, cachectic ancl in poor condition 
generally,-died R month after from pneumonia ; (3) a woman, 78 years 
old, with senile tlementiii ancl multiple fractures,-died in senile marasma 
five days after admission; (3) a woman, 74 years old, with hemiplegia 
after a cerebral hemorrhage + purulent bronchitis,-died from broncho- 
pneumonia ten days  after admission. 

It has hcwi astoiiishiiig to  see 1 1 0 ~ -  little the operation af- 
fected the patients. Oiw illaterial is sinall, but i t  has given us 
the impression that  the reset and fixed fracture taxed the 
strength of the siifferer less than the fracture before reposition. 
There is p roba l ) l~  gootl reason to  suppose that  in these incli- 
viduals, whose ri tali ty has become lowerecl by age, a persistent, 
long lasting pain constitutes a serious strain on the nervous 
system, even i hongli the pain sense becomes considerably dulled 
with advancing years. I n  several cases, especially during the 
first year that  we met1 the method here. we waited some days 
before operating, in  older to see how the trauma affected the 
patient, ensiiriiig in the nieantime a certaiii degree of fixation 
with sandbags ; bnt of late we have taken to  operate earlier ; 
iii  some cases even iniiiie(1iately after the patient’s admission 
l o  the hospital. 

The operations have been clone under lumbar anesthesia ; 
1 c.c. of 5 per cent. tropacocaine (Mrrck’s ampulla:) being quick- 
ly iiijecte(1 I)rtn-rrn the secoiitl and third lumbar vertebra ; the 
patient lying in bed on his (her) souiid side during the injection. 
After aiiestliesia has set in, the patient is transferred to the 
operating table where the reposition, the roentgen control and 
the fixation are to be (lone. To this end we have found it most 
practical to use the troclioscope, on which the patient i s  placed 
comfortably on cushions. If the troclioscope has no solid top, 
it is  easy-by means of a dheet of plywood, for instance,-to 
make a base sufficiently firm for the purposes of the further 
treat men t . 



I f  the reposition is to be a siic(~ess i t  is i i r (~+, i i~y ,  not only 
that the patient be in it coiitlitioii o f  (~~i i iplefel j -  slackeiied 
inuscles aiicl freedoni iroiii pain. but also t h t  i Irr trunk be 
fastened in such a iiiaiiiiri~ tliat i t  is i ioi  pullet1 tlo\\-ii\\-ard.: in 
the course of the nianilmlat ion. This is eirsniwl by iueans of two 
straps of the kind generally usetl for f;isttwing the lower ex- 

F i g .  1 .  

tremities during narcosis. One snch is lmssed brtmeeii the 
patient’s legs already while he is  still in his bed, is padded 
well, and, wlieii the patient lias brrii transfeiwtl to the troch- 
oscope, is pulled over the shoulder on the injiirecl side, and is  
fastened there, by means of another strap, to the head end of 
the table. 

For the purposes of the i~oeiitgenography the trochoscope is  
supplemented by a tube staiicl which by the eiiiissioii of liorizon- 
tal rays as nearly as possible at right angles to the axis of the 
collum makes it possible to control the position in this projec- 
tion (see Figs.  + a n d  9) .  I f  iiow also the uiicler tube is properly 
adjusted,-that is, ceiitrally underneath the collum-it is pos- 
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sible, without making any change in the position of the two 
tubes, to take pictures in  both projections during the entire 
operation, with the focussing done beforehand. The whole pro- 
cedure will be clearly seen from Figs. 3-4 and 8-9. The Lys- 
holm grid may be used to advantage to secure good pictures. 

The fracture is now reset; the reposition being easily ef- 
fected by placing the injured leg over one’s shoulder, with the 

Fig.  2. 

hollow of the knee resting on the la t ter ;  at the same time grip- 
ping the lower leg firmly with both hands and pressipg it 
against one’s chest (Figs. I and 2).  The pull on the leg is then 
done with the shoulder. I n  this way one is able to put a good 
deal of force into one’s movements, and to keep them under 
good control a t  the same time; which, especially in the case of 
corpulent patients with heavy legs, helps to make the perform- 
ance easier. During the reposition the leg is rotated inwards 25 
to 30 degrees, and when the manceuvre is completed its result 
is controlled by straightening the two legs, bringing them close 
together, and then ascertaining that, with both hips in the same 
position, the distal points of the medial malleoli are  at the same 
level. 
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When one has thus satisfied oneself that  the reposition has 
been successfully nccomplishecl, the nest step is to secure its 
niaiiitainance during the following meiitgen control and the 
nailing. This is done by laying a broad strip of noii-elastic 
niaterial, with suitable padding underneath, around the knee, 
and fastening i t  \\-it11 safety pins in such a iiiaiiiier that the 

loop thus formed is only slightly wider than the circuniference 
of the leg. By a similar bandage arrangement the ankle is fas- 
tened securely to the trochoscope, just outside the edge of the 
latter, in such a way that a certain pull is exerted on the foot in 
downward and caudal direction. With the bandage around the 
knee a pull is likewise exerted, in medial and caudal direction. 
When the two strips have thus been pulled as tight as it is 
deemed suitable, they are  tied together at the foot end of the 
table; and in this manner the reduced fracture will be satis- 
factorily maintained in the inwards rotated position. As it is 
difficult to get the strips of material tied so firmly that  the 
knots won’t give more or  fess, the necessary steadying may be 
further secured by thighkning the strap that  passes between 
the patient’s legs to  the b a d  end of the trochoscope, thus pul- 

6 



ling the triiiik higher up. The whole arrangement of these fasteii- 
ings will be seen froiii E’ifjs. S ( 0 2 d  4. 

It map iiow be reasonably supposed that by the procedure 
here descrihecl the fi*actnre will have been successfull? reduced. 
The next to  be cloiie then is to control the position, and, in 
connesion with that, to establish the point that  are to guide 
11s in cleterniining the direction of the axis of tlie collum and 

marking i t  on tlie skin. As ,Ioha)zsso)i points out, it is an  impor- 
tant  condition for tlie propei- execution of the extra-articular 
fixation that  both the direction in which the guiding wire is 
to be introduced, and the length of the nail to be used, should 
be exactly determined beforehand. After a suitable system of 
marking has been applied to the skin, and after the tube of the 
trochoscope has been centered medially, from below, to the col- 
lum femoris, exposures are made in two projections at  right 
angles to each other,-one vertically, the other horizontally, 
with the central ray diiaected as fai= as possible a t  right angles to  
the axis of the collum (see Figs. 3 and 4 ) .  Our systeni of mark- 
ing has been chosen with a view to the simplest and exactest 
possible indication, on the skin, of the vertical projection of 
the latter. To that  end a small leacleu shot is fastened in place 
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with court plaster over the point of the inguinal ligament where 
one feels the femoral artery, and another on the lateral side 
of the thigh, from 5 to 8 cm. distal to the spot where palpation 
has located the point of the trochanter. 

Fig.  5 .  

After t h e  radiograph has been obtained, and while the film 
is still wet, it transparent celluloid ruler is placed upon it, along 
the line of the direction in which one intends to  drive in  the 
nail ;  whereupon the distances from the medial marker to  this 
l i n e d m e d . -  and from the lateral marker along the skin to the 
lateral prolongation of the same l i n e d  iat. -are measured. If 
absolute exactitnde is aimed at, the distances thus measured on 

6* 
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the film must be slightly reduced before they are marked off on 
the skin, on account of the linear enlargement resulting from 
the divergence of the rays employed. For practical purposes it 
will be sufficient if dmed.is reduced by 3 per cent., and d lato by 
10 per cent.l) The marking off is done from the medial marker 
along the inguinal ligament, and from the lateral marker along 
the lateral aspect of the thigh. With the aid of a flexible sound, 
the line connecting the two points thus obtained is then traced, 
first with a blue-pencil, afterwards with a lapis pencil; and 
this line marks the vertical projection of the axis of the collum 
on the skin. In the case of subjects with loose, flabby muscula- 
ture and skin it is, of course, important that the skin should 
not be pulled in one direction or another in the course of this 
marking and tracing. By means of the lines of direction thus 
obtained we have in all our cases succeeded in getting the 
desired position for the guiding wire. 

During the exposure in lateral projection the patient’s sound 
leg is held raised by an assistant, as seen in Fig. 4. If the rays 
do not strike the Lysholm grid at right angles, the secondary 
diaphragm is placed in such a manner that the direction of the 
central ray, when it is projected vertically onto the grid, will 
correspond to that of the ,lead strips. The rest of the technic for 
obtaining the roentgenographs will be easily understood from 
Figs. 3 uhd 4. When the leg is rotated inwards in the manner 
as done in our cases, the axis of the collum will as a rule 

I) Since the distance from the leaden marker to the photosensitive 
surface is not the same in the two places, the correction will not be 
quite the same in the two instances, and those distances should therefore 
always be estimated beforehand. The distance D, which must be marked 
off on the skin in order to make the connecting line between the two 
points correspond to the line sought for, is found by means of the ex- 
pression: D = d ( I  - A ) ,  in which Q is the distance marker-to-film, 
and f the focal distance. If the focal distance worked with is 75 em., each 
centimeter of marker-to-film distance will increase the distance measured 
by 135. 

The reckonidg with reductions of respectively 3 and 10 per cent. is 
based on a supposed marker-to-film distance over the inguinal ligament 
of a little more than 2 em., and a corresponding distance of 7,5 cm. for 
the lateral marker. 

f 
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come to lie very nearly horizontal, and we have therefore not 
considered it necessary to place an  extra marker for  determining 
its horizontal projection to  the lateral aspect of the thigh ; 
especially as  the direction of the collum in  that  projection can 
always be very easily controlled during the operation by in- 
troducing a finger along the anterior aspect of the neck of the 
co!l uni. 

/ 

Fig .  6. 

We have now come to the stage in the proceedings when the 
hip region is t o  be painted with tincture of iodine and wrapped 
around in preparation for the operation. If the case is handled 
by one surgeon alone, he uses the time to wash himself while 
the nurse on duty in  the operating room is carrying out these 
preliminaries; but in order to save time it is better that there 
should be two surgeons, one of whom is already washed and 
ready to  step in and do the ,bloody(< par t  of the operation. An 
incision, 4 to 5 em. long, is made, from the point marked on the 
lateral side of the thigh in direction to the trochanter; where- 
upon the skin, subcutis and tensor are cut through, right to  the 
bone, which is laid bare by a gentle, blunt widening of the 
wound. 

Next, the guiding wire is introduced by means of the hand- 
drill designed by Sven Johansson for  tha t  purpose but other- 
wise on free hand without any aiming apparatus. In the wire 
has beforehand been made a circular groove 1 0  cm. from the 
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point, and lighter marks 9, S, 'i and 6 Cm. from the point. The 
drill is guided along the horizontal plane which divides the 
caput-collum region in two equally large halves-an anterior 
and a posterior,-and in such a manner that it, a t  the same 
time, comes t o  lie in a vertical plane through the guiding line 
marked on the skin. The horizontal plane that more or less 
fulfills the first condition can be found by palpation over the 

Fig. 7. 

lateral aspect of the proximal part of the shaft of the femur. 
By locating the anterior side of the collum with the finger while 
the drill is being aimed, one will be able to make sure that its 
axis really lies in the horizontal plane. In  most of our cases it 
has done so, but if there should be some deviation it will be very 
easy to correct the direction according to the indication 
furnished by the palpation (Fig.  7 ) .  

It is best to carry the wire in exactly as  far  as  one wishes 
to have the nail hammered in afterwards; and this distance can 
be fairly accurately determined from Fig. 5. Experience shows 
that with the focus distance of about 75 em. used by us, the 
enlargement of the axis of the cdlum in the frontal plane is 
about 10 per cent., and the length as measured on the film must 
therefore be reduced by that much. The distance to which the 
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\\-ire has passed in can be controlled during the drilliiig by 
drawing the guiding tube back from time to time and iioticiiig 
the centimeter marks made on the wire. 

As a rule, we have aimed a t  getting the point of the nail 
to lie from 1 to 1.5 em. froni the vertex of the caput as seen on 
the frontal picture. To have the nail penetrate for a consicterable 
distance into the caput is probably not so important in cases 

Fig .  8. 

of lateral fracture as in cases of medial ones. I n  the picture 
Fig. 5, the length of the fulldrawn line in the collum fenioris is 
10.8 cm. As the enlargement, as said above, was very nearly 
10 per cent., the distance to which the wire should be introduced 
was in this case 9.7 em. It was therefore drilled in about 9.5 cni., 
whereupon control pictures were taken in both projections. 
During the exposures the field of operation is covered with 
sterile towels, of which it is best to have about twenty ready 
for the purpose. The required length of the nail can now be 
very exactly calculated on the frontal picture (see the diagram 
Fig. 6).  The wire, on which the 10-em. mark is plainly seen in 
the picture (indicated with arrows on the diagram), is namely 
lying exactly in the plane in which the nail will lie afterwards ; 
and  by ascertaining the length of the 10-cni. distance on the 
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filin by means of the celluloid rulei*-in this case it is 11.0 cm.- 
one easily and directly finds the degree of the enlargement. The 
number of millimeters by which the shadow of the 10-cm. dis- 
tance in the roentgenograph exceeds 10 em. indicates the per- 
centage of enlargement, which thus, in this case, is 10 per cent. 
The length of the nail should, consequently, in this case be ex- 
actly lO.%l.OS = 9.7 cni. As it does not matter if its head 

P i g .  9. 

remains a few millimeters outside the compacta on the lateral 
side of the femur, we chose in this case a nail 10 cm. long. 

The nail is driven in by means of the instrumentarium 
constructed by X m n  Johansson. An important detail to  observe 
is that  this should be done in such a manner that  two of the 
'wings come to lie symmetrically in cranial direction, whereby 
the comparatively brittle bone mass in the caput will come to 
rest on a flat ledge instead of riding on a sharp edge, which 
would be the case if the nail were twisted 60° to either side 
from that position. If care is taken to  get it to lie as here 
indicated there will probably be less risk of the fracture ends 
becoming diaplaced in relition to  each other than would other- 
wise be the case. Especially where it is a question of extremely 
porous, brittle bones, as  in the case of our two patients with 
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polyarthritis, we believe that observance of this precaution is 
of the very greatest importance. I n  cases where particular britt- 
leness of the bones is suspected it will probably be best not to 
drive the nail in quite as far as  according to calculations, as  
otherwise there may be a risk of the fracture ends becoming 
telescoped, even if  the trochanteric region has been gone over 
with a mallet after the reposition. In such cases a fresh roent- 
gen control in vertical projection before the nail is being driven 
in the last centimeter will therefore be a good precautionary 
measure. 

Fig. 10. 

The position of the nail after the osteosynthesis may be 
controlled in the same manner as when the former set of pictures 
were taken (Figs. 8 and 9). If  it should happen that one is not 
satisfied with the position of the guiding wire as shown by the 
control pictures of the latter, the position should be rectified 
before any nailing is done. This will not cause any harm to the 
patient, and will only take about 10 minutes’ extra time. 

We have found that by the method described in the foregoing 
pages it has always been easy to get the nail into the position 
desired, and that, furthermore, the reposition has been satis- 
factory. The operation has in no way affected the general condi- 
tion of the patients, and as, with this procedure, the whole opera- 
tion takes very little time to perform, there has never been any 
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difficulty about maintaining the anesthesia. I n  a couple of 
instances the operation, counting from the first roentgen ex- 
posure to the last skin suture, has taken thirthy-five minutes. 
Including the anesthetisation and reposition, we may safely 
reckon with one hour as the total time required for all of the 
manipulations. The explanation of this  comparatively brief 
time is to be found in the roentgen technic employed; no change 
in the position of the tubes being necessary for the successive 
exposures ; wherefore the taking of the pictures, both in  anterior 
and in lateral projection, together with their development and 
the necessary fixation, does not require more than 6 or 7 
minutes. The personnel must, of course, be used to  work together ; 
and it may be said that  the operation is a typical example of 
>>operation based and dependent on organisation<. The instru- 
mentarium required for its ,bloody<< par t  is shown in  Pig. 10. 
The small markings to be made on the guiding wire one can 
easily do oneself; the only thing to  observe is that  the filing is 
not done so deeply that  there is risk of the wire getting broken 
in the course of the subsequent manipulations. The wire is of 
2 mm. gauge, and the circular groove made in it 10 cm. from 
the point reduces its thickness there to  1.4 mm. This does not 
unduly impair the solidity of the wire, and yet the marking is 
deep enough to be clearly visible in the film. 

The patient lies considerably more comfortably on the trocho- 
scope than on an  extension table. As the pictures show, the 
table is furnished with sponge-rubber cushions and pillows. The 
post-operative treatment, the conditions of healing, and the 
roentgenologic pictures pertaining thereto, is intended to  be the 
subject of a later paper. 

SUMMARY 
Extra-articular osteosynthesis by Bven Johansson’s method 

can be conveniently done with the patient lying on a trochoscope 
with two roentgen tubes properly adjusted before the operation. 
The guiding wire is introduced according to the indications 
furnished partly by the projection of the axis of the collum 
marked off on the skin, partly by palpation; the two together 
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giving a sufficiently exact idea of the colluni’s position in the 
horizontal plane. By making a cii>cular groove in the wire, 10 
cm. from its point, it is possible, after it has been inserted, to 
measure the enlargement quite exactly on the film, and thus in 
a veiy  siniple manner to detei*mine the exact length of nail that 
should be chosen for the osteosynthesis. The operative procedure 
has been carried out  with only such arniamentai3ium as is to 
bee found in almost any hospital. 

R es UNB 

L’ost6o-synth2se extra-ayticulaire de Xven dohniasson se pra- 
tiqiie sans difficult6 pal. coiitrble au nloyen tlu trochosscope, 
Inuiii de delis tubes Roentgen, mis au point avant l’iiiteivention. 
On clessiiie sui* la peau la projection de l’axe du collum, et  se 
procure par palpation uiie icl6e suffisaniinent correcte de la si- 
tuation du colluni claiis le plan horizontal. Suiraiit l’orientation 
aiiisi obteiiue, on introdnit le f i l  conducteur. Coinine ce fil est 
m a q u 6  d’une eiitaille circulaire A 10 em. de sa pointe, on peut 
mesurer tr&s exactenient, sur It. radiograinme, l’agi~aiidisseme~it 
du  radiogi-aiiiiiie. Par un proc6d6 ti.& simple on pent ainsi d6- 
terininer la  longiieui. n6cessaii-e de la cheville. 

ZUSANAIENFASSUNG 

Even Jokansson’s extraaiatikulare Osteosyiithese wild zweck- 
massigerweise ausgefiihrt iiiit Hilfe eines Trochoskops mit 2 ror  
der Operation eingestellten Roiitgenr6hi3rn. Das Einlegen cles 
leitendeii Drahts gescliieht teils iiach Massgabe eineia auf cler 
Haut  angezeichneten Collumachsen-Projektioii, teils vermittels 
Palpation ; so ergibt sidi eine hiiireichend genaue Vomtellung 
iron der Lage des Collunis in der IIorieontalebene. Dadurch, 
dass cler leitende Draht in 10 cin Abstand von der Spitze niit 
einer zirkularen Eiiikerbung inarkiert wird, kanii man nacli 
seiner Einfiilwung auf den1 skizzierten Radiogramni gauz genau 
die Vergrosserung ausniessen. Die Laiige des Nagels kaiiii so 
aiif eine einfache Weise exakt bestininit werdeii. 


