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The invention relates to bone surgery, and 

particularly to means for applying an internal 
fixation plate to a fractured bone. 
Internal fixation plates are commonly used 

in the treatment of certain types of bone frac 
tures, and these plates are connected to the 
bone fragments by screws which paSS through 
holes in the metal plates and penetrate the ad 
jacent cortex, and sometimes also the distal 
cortex, depending upon conditions. 

in applying a fixation plate to a bone, a num 
ber of screws, on each side of the line of frac 
ture, are employed. If any one of these ScreWS 
is not exactly centered. With respect to its hole 
in the plate, a pressure will be set up in the bone 
which frequently results in the decay of the 
bone immediately adjacent such screw. Like 
Wise, if any one of the screws is driven into the 
bone at such an angle that it will tend to draw 
on one of the other screws, pressure will be 
set up with resulting decay of the bone. The 
degree and extent of the decay depends upon the 
degree and the extent of the pressure set up in 
the bone, and it often has very serious results. 

in accordance with the present practice the 
accuracy with which the fixation plate is applied, 
and hence to a considerable extent the Success 
of the operation, depends upon the personal skill 
of the Surgeon in So applying the ScreWS that no 
undue pressure will be set up in the bone frag 
ments. 
But as is commonly known even the most skill 

ful surgeons are often not skillful in handling 
and operating mechanical tools. Frequently this 
is true because the education of the surgeon has 
not included the mechanical education and ex 
perience necessary to the proper handling of 
mechanical tools, and in other cases it is true 
because it is common knowledge that Some people 
are so constituted that they simply cannot be 
come skillful in the handling of mechanical tools, 
regardless of how skillful and brilliant they may 
be in other arts. 
The purpose of the present invention is to so 

improve the technique of bone surgery in the 
application of internal fixation plates that the 
necessity for mechanical skill in the handling of 
mechanical tools is practically eliminated. In 
other Words, in accordance With the present in 
vention, the technique is Such that every One of 
the screws is necessarily and positively centered 
With absolute accuracy With respect to its hole in 
the fixation plate, and every one of the screws, 
theretofore positively centered, is necessarily 
driven into the bone perpendicularly to the fixa 
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tion plate, and thereby entirely avoiding the 
setting up of undue pressure in the bone. 
The invention Will be clearly understood from 

the following description, When taken in . Con 
nection with the accompanying drawings, in 
Which: . 

Figure 1 is a perspective view of a fractured 
bone with the fixation plate partly applied there 
to, and showing a guide member about to be 
applied to one of the holes of the fixation plate 
and a drill about to be introduced into the guide 
member; - . . . 

Figure 2 is a fragmentary elevational view of 
the guide member applied to one of the holes; 
parts being broken away and parts being in sec 
tion; - 

Figure 3 is a similar view but showing the drill 
in the guide member and entering the adjacent 
cortex a slight distance; 

Figure 4 is a fragmentary sectional view with 
the guide member removed and showing the drill 
after it has been driven entirely through the ad 
jacent cortex; 

Figure 5 is a fragmentary sectional view with 
the previously mentioned parts removed and a 
screw inserted in an Opening of the fixation plate 
and having a pilot point fitting neatly in the 
previously drilled hole in the cortex; 

Figure 6 is a similar view but showing the screw 
as having been driven part Way into the cortex; 

Figure is a similar view but showing the 
Screw driven all the Way in so that the cruciate 
head is seated in the opening of the fixation 
plate; - 

Figure 8 is a horizontal sectional view of the 
drill, taken on line 8-8 of Figure 1; and 

Figure 9 is an end view of the screw. 
Referring to the drawings in more detail, nu 

meral indicates a bone which has been frac 
tured at 2 and reset ready for the application of 
a fixation plate. 3. The plate is preferably curved 
slightly so that its edges rest on the bone, thereby 
preventing any tendency of the plate to rock. 
The plate is provided with any desired number 

of holes 4 to receive the screws by which the 
plate is fixed to the bone fragments on both sides 
of the fracture. In the specific embodiment ill 
lustrated, each of the holes has a tapered upper 
portion 5 leading to a cylindricallower portion 6, 
though of course these openings could be of war 
ious shapes. . . . 

Numeral refers to a centering guide mem 
ber which has a central cylindrical bore 8 ex 
tending throughout its length, and which has 
adjacent its lower end a tapered portion 9 lead 
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ing to a cylindrical portion 0; the portions 9 
and 10 being of such size and shape as to make a 
neat fit with the previously described portions 5 
and 6, respectively, of the openings in the fixa 
tion plate. 
When the bone has been reset and the fixation 

plate is in place ready to be secured to the bone 
fragments, the first step is to place a centering 
guide in one of the openings in the plate. By 
reason of the parts 9 and to of the guide cooperat- it 
ing with the parts 5 and 6 of the opening, the 
guide will make an exact fit in the opening and 
will extend from the fixation plate exactly per 
pendicular thereto, and with the central borer8 
of the guide exactly centered with respect to the 
opening or hole 4. . . . . 
The next step is to introduce a drill into 

the central bore 8 of the centering guide, 3S 
suggested in Figure 1 and as shown in Figure 3. 
Also as shown in Figure 3 the diameter of the drill a 
sis substantially the same aS. the diameter of the 
central bore 8 of the guide, so that the drill makes 
a neat, sliding:and rotating, fit. with the guide. 
Thus by reason of the guide being centered with 
grespect. to the holes 4.5 of the fixation plate, and 
the drill being centered with respect to the guide, 
the pint point 2. of the drill, contacts with the 
bone : at i.a. point which i is necessarily exactly 
icentered with respect to the hole. 4. 

...the drill is now turned to cause it to enter the 
soone only a very slight distance, so that its cen 
tered position is fixed, and the centering... guide 
is then removed, leaving, the parts as shown in 
Figure. 3...but With the guide removed from that 
figure. 
The next step is to drili the hole through the 

adjacent cortex and also through the distai cortex 
if the conditions are such that it seems necessary 
to do so. For the purpose of illustration the 
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which is a very short tapered threaded portion 
4 and the end of the screw, in advance of the 
tapered threaded portion, is a cylindrical pilot 
portion 5. In the drawings this pilot portion 
is shown as unthreaded, but in actual practice 
it would have very shallow threads, because the 
drilled hole in the bone is of slightly greater di 
ameter than the root diameter of the screw 3, 
So that when the thread 3 enters the bone the 
:bone will not reach down to the bottom of the 
threads which would cause fragments of the bone 
to break off at the sharp edge of the bone thread. 

* Hence, as the diameter of the drilled hole 
is sightly greater than the root diameter of the 
thread, there will remain a very shallow thread 
'On the pilot portion which fits snugly in the 
drilled hole in the bone. 

hole is drilled through only...the adjacent wall of 40 
the cortex, as shown in Figure 4. In drilling 
this hole it is of great importance that the wali 
of the hole be perfectly cylindrical: throughout 
its length and that its direction be exactly per 
spendicular to the fixation plate. In this drilling 
*Operation, particularly ..when ... the surgeon, may 
not be very skilled in the handling and operation 
of mechanical tools, there is likely. to be some 
Wobbling of the drill with the result that the 
entering, end of the hole will become, enlarged 
and irregular, and the direction of the drill may 
'change. To prevent these most undesirable re 
Sults; it will be noted from Figures 3, 4, and par 
ticularly 8, that the drill flutes do not have any 
relief. Drills: are commonly provided with fiute 
relief, and hence when, wobbling of the drilloc 
curs the opening is enlarged and made irregular, 
but with the drill disclosed herein, without flute 
relief, the flute surface is cylindrical, and even 
when there is considerable wobbling of the drill 
the hole bored-will remain cylindrical throughout 
its extent, as shown in Figures-4 and 5. And as 
the drill necessarily entered the bone exactly per 
peridicular to the plate, it must necessarily follow 
that course throughout. 
One of the holes having been drilled through 

the cortex in the manner described above, the 
drill is withdrawn arid the next step is to insert 
one of the screws for attaching the fixation plate. 

method of its application, are illustrated in Fig 
ures 5,6,7 and 9. 

Each of these screws has a cruciate head and 
a threaded cylindrical body 3, in advance of . 
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The novel construction of the screw, and the 

This pilot portion 15 has oppositely disposed 
longitudinally extending recesses or pockets 6. 
These recesses extend from the end of the screw 
through the tapered portion 4 and through one 
GT more of the threads 3 on the body. These 
recesses or pockets, where they pass through the 
tapered portion. 4, produce a self-tapping screw, 
a 13-d- to improve the self-tapping effect the 
threads on the tapered portion 4 have a ground 
relief, as indicated by: numeral IT in Figure 9, 
So that the Screw will enter, the bone more easily. 
The recesses, or pockets if 6 additionally provide 
relief for the bone chips by collecting them 
therein. 

: By reference to:Figure. 5. it will be noted that 
the cylindrical pilot portion 5 of the screw has 
substantially.the same diameter. a.s. that of the 
ihole which has been drilled in the cortex, so that 
the pilot portion will make a snug-fit in this hole, 
and hence the Screw, itself will be positively held 
in perfect: alignment and perfectly centered with 
the drilled. hole, and thus the screw will enter 
and follows the exact.' course of the hole, which is perpendicular to the fixation-plate. 
- The valious steps; described hereinbefore, in 
connection withi the first screw are repeated in 
exactly the same manner with all of the other 

45 Screws; and as previously mentioned, the screws 
may go through. Only the adjacent cortex, as 

illustrated, or they may also go through the distal 
cortex, depending upon conditions, and in either 
case the technique and the apparatus remain 
the same, except of course longer screws are used 
When they are to extend through both cortices. 
From the, foregoing description it will be ap 

parent that without any mechanical skill on the 
part of the Surgeonin the handling of mechanical 
tools, the 'drilliis.exactly and positively centered 
With respect to the hole in the fixation plate, that 
the drill necessarily enters, the ibone exactly per 
spendicular to the fixation plate, and that even 
With very considerable wobbling of the drill dur 
ing the drilling 3Operation the resulting hole 
Will be perfectly cylindrical throughout its length 
and will be perpendicular to the fixation plate 
throughout its length, by reason:of the fact that 
the flute surfaces being without flute, relief are 

65 cylindrical, that theidrilled hole in the bone and 
the hole in the fixation plate are perfectly cen 
tered because the screw, has .a. cylindrical pilot 
portion which has a Snug fit in the drilled hole 
and the tapered screw head makes a snug fit with 
the tapered portion 5 of the hole in the fixation 
plate. 
By leason of the fact that each of the screws is 

exactly centered with respect to each hole of 
the fixation plate and the fact that each screw 

75 is perpendicular to the fixation...plate, it follows 
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that no undue pressure is set up in the bone, 
which pressures often cause bone decay resulting 
in unsuccessful operations. 

Having fully described the invention, what I 
claim is: 

1. In bone Surgery, a Surgical bone Screw, said 
Screw having a threaded portion and a cylindrical 
pilot portion, said cylindrical pilot portion 
adapted to fit snugly in a hole drilled in the 
bone cortex, and one or more recesses or pockets 
provided in said screw and extending from a point 
in the pilot portion to a point in the threaded 
portion to provide a self-tapping screw and to re 
ceive the bone chips. 

2. In bone surgery, a surgical bone screw, Said 
screw having a threaded portion and a cylindrical 
pilot portion, said cylindrical pilot portion 
adapted to fit Snugly in a hole drilled in the bone 
cortex, one or more recesses or pockets provided 
in Said Screw and extending from a point in the 
pilot portion to a point in the threaded portion 
to provide a self-tapping screw and to receive 
the bone chips, and the threads of the Self 
tapping Section having ground relief. 

3. In bone Surgery, a Surgical bone Screw, Said 
Screw made of metal Suitable for bone surgery, 
a cruciate head on said Screw, Said Screw compris 
ing a threaded portion and a cylindrical pilot 
portion, said pilot portion adapted to fit Snugly 
in a cylindrical hole drilled in the bone cortex, 
and one or more recesses or pocketS provided in 
the screw and extending from a point in the pilot 
portion to a point in the threaded portion to pro 
vide a self-tapping screw and to receive the bone 
chips. 

4. In bone surgery the method of applying a 
fixation plate to the fragments of a fractured bone 
comprising the steps of drilling a cylindrical hole 
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through the bone cortex centered with respect 
to a hole in the fixation plate and perpendicular 
to the fixation plate, and then causing a leading 
cylindrical portion of a surgical Screw to enter 
the drilled cylindrical hole in the cortex in a 
position perpendicular to the fixation plate and 
then driving the screw home. 

5. In bone Surgery the method of applying a 
fixation plate to the fragments of a fractured 
bone comprising the steps of employing a center 
ing guide to start the drilling of a cylindrical hole 
through the bone cortex centered with respect to 
a hole in the fixation plate and perpendicular to 
the fixation plate, then removing the centering 
guide, then completing the drilling of the cylin 
drical hole through the bone cortex, and then 
entering With a neat fit a leading cylindrical por 
tion of a surgical screw in the drilled cylindrical 
hole in the cortex in a position perpendicular 
to the fixation plate and then driving the screw 
home. 

JOHN G. COLLSON. 
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