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THE OPERATING TABLE USED AS A TRACTION INSTRUMENT FOR 
FRACTURES. 

By MAJOR BERNARD GOLDSTONE, B.Sc. 
Royal Army Medi~al Corps .. 

To exert manual traction on a broken deformed limb is a natural and human impulse. 
It dates probably from the Stone Age and its practice reaches right down to the present day. 

This simple and common-sense method is often successful' but it has a high percentage of 
failures., Inadequate reduction predisposes to several disabilities: (1) Lengthened treat
ment because the granulation-producing surfaces are not properly opposed. Thus, though a 
broad stream of granulation tissue pours from each fractured surface, these streams ,abut on 
each other only partially, forming a,thin bridge of union. When calcification occurs, it is of 
this thin bridge and we must wait a long time before weight bearing is allowable. Otherwise 

, we run the risk of re-fracture-a frequent and depressing sequel to many months' treatment 
of shaft fractures which have been inadequately reduced. (2) Osteoarthritis of neighbouring 
joints, though a late sequel, is nevertheless not uncommon. It res:ults from faulty direction 
of weight through the neighbouring joint surface. (3) Deformity and impaired function. 
These need no explanation. ' , , 

It is easy to analyse the sources of failm:e with manual methods. 'Successful reduction 
involves traction and counter-traction. Moreover it necessitates that these two opposing 
forces shall be firmly applied to the ends of the limb. Traction should be in the correct, 
plane and the surgeon should have his hands and mind free for preci~e accurate lateral mould-
ing at the, site of angulation. ' 

Manual traction often falls far short of this high standard. Too often the surgeon is faced 
with fracture deformity produced by great forces; to reduce it, he and his assistants attempt 
the puny traction and counter-traction of their own arms and these weak forces are jerkily 
applied by their: slipping hands. 'Their bodies are bent into queer attitudes, suitable to a 
tug-of-war but hardly calculated to apply force in the correct plane; ,the surgeon, at the 
height of this desperate athletic contest, is unfit, physically and mentally, for the nice applica-
tion of lateral moulding at the, precise site of the fracture. ' ' 

In spite of all these difficulties, successful manual reduction may occur in a proportion of 
these difficult cases. Elated by his success, but rather exhausted by his efforts, the surgeon, 
straightens up and rests for a while before applying the plaster splint. During this moment 
of relaxation deformity often occurs. It is revealed later in the subsequent X-ray. Blame 
may fall upon the unfortunate assistant wH.o was deputed to hold the limb. But it is the 
method rather than the individual which is at fault. 

Against all these faults of human traction, mechanical traction employs adequate power, 
continuously applied, in the correct plane, at fixed unslipping points; the surgeon is free to 
concentrate entirely on precise moulding of the fracture angle; the reduction is held accu
rately by the machine while an X-ray confirms the position and while the retaining plaster 
splint'hardens.' , 

Two forms of tibial traotion apparatus are at present in use: Bohler's and Watson-Jones'. 
The first is too well known to need special description. It gives good results but there are 
two obvious faults-firstly traction is horizontal and thus there is slight liability to backward 
sag at the fracture site; secondly the popliteal space is flexed over a metal bar and as the 
tension is increased there is localized pressure on the popliteal artery. This has been known 
to cause arteriospasm and gangrene. Watson-Jones' apparatus [lJ is free from these faults: 
it pulls vertically, the crook of the knee being seated comfortably in a padded rectangular 
metal splint. Occasionally, with a slanting lower fragment, it is desirable to vary the angle 
of traction and t~is is not possible with Watson-Jones' apparatus. 
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.Hernard Goldstone 71 

Both these methods need extra apparatus. Under conditions of military smgery this is 
not always available; but almost any theatre possesses a mechanical operating table. No 
other apparatus is necessary ; but far from being a makeshift the method has one or two 
extra advantages which will become apparent from the description. 

The principle of the method is very simple and can be at once appreciated by a glance at 
the photograph- the patient's whole body rests horizontally on the table and gives an abso
lutely lixed point for counter-traction. (Note how the counterstrain is spread over the whole 
body instead of being entirely concentrated on the popliteal space. ) The limb end is fastened 
to a ring or bolt on the flOOf. In other methods the distal end of the limb is pulled away from 
the body. In this method the body is pulled away from Ithe limb. 

DETAILS OF METHOD. 

The technique is, of course, used only on combined fractures 01 the tibia and fibula. 
A Steinman's pin is passed through the os calcis and another through the tubercle of the 

tibia; a stirrup is attached to the lower pin. The leg hangs from the knee downwards over 

TABLH TRACTION .- Stt'inman's pins have been driven through the tu b ~rcle of the ti bia. and the os calcis . 
A stirrup is fastened to the latter pin and is tied to the rin ~ on the flour. No spring balance is shown in 
thi s picture but its use is desirable. Tra.ction has been made by turning the elevating wheel on the table. 
Thc tension should now be slackened, confirmatory X-rays takeD a.nd plaster of Paris appliod. 

the edge of the table and its stirrup is fastened to the ring in the floor. A spring balance is 
interposed between ring and stirrup (it does not show on the' picture but we have since 
acquired it). The table is now elevated by pumping or turning the handle as the case may 
be. If necessary the angle of pull can be changed by using the tilting device only. Or a 
combination of tilting and elevating force may be used, as judged necessary for the particular 
fracture. No more than 30 lb. need be used though up to SO lb, is permissible if necessary [3]. 

In a few seconds reduction is effortlessly accomplished and the tension should be slackened 
to 10 lb. or less. X-rays are now taken with a portable apparatns. The films should be 
examined carefully to see that there is no undue tension as manifested by a widened joint 
space. 

The position of reduction is perpetuated by plaster slabs extending on each side between 
the two pins. The whole is now encased in plaster which is immediatct y split down thE' 
middle (on lD a strip of orthop",dic felt previously laid along the tibia). The limb will almost 
certainly swell and the split caters for this, while yielding nothing in efficiency, 

Special care is taken to enclose the ends of the pins completely in plaster. This prevents. 
them slipping in and out ; thus the danger of inlection is obviated. 
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'72 The Operating Table used as a Traction Instrument for Fractures 

When the plaster is practically dry the stirrup is disconnected. The patient is now 
.n a mobile unit." Plaster should now be further applied up to the mid-thigh position with 
the knee slightly flexed. 

DISCUSSION. 

Gradual extension by weight and pulley apparatus-e.g. Bohler-Braun splint-was the 
most popular treatment for fractured tibia before the war. It was thought that, without 
{:ontinuous downward extension, the oblique tibial fracture would gradually slide up under the 
constant pull of the strong calf muscles. But as Watson-Jones shows. [2] constant traction 
on the delicate uniting granulation tissues causes delayed union. Traction is necessary to 
reduce. the fracture but, once reduced, it then needs merely fixation. I think that we have 
suffered from some confusion of thought in this matter; the following analogy may help; 
if we wish to raise a·liftup its shaft, upward traction is produced by an electric motor. But, 
once the lift has risen to the top, we do not keep it there by the constant traction of the motor. 
It stays quietly fixed in its proper place by means of some static contrivance. 

Thus the correct treatment for these fractures appears to necessitate the successive 
employment of two distinct principles-traction and fixation. Our former treatment by 
-continuous weight extension was a confusion of these two principles; it delayed union though ~ 
it did give improved alignment. 

The war has'curtailed our bed-space and has forced us to render our'patients more mobile. 
These factors impelled us to abandon the method of continuous extension by weights. We 
have been driven to use methods such as this article describes-m,ethods which are really 
better because -there is the opportunity to give practical effect to the two different principles 
·of traction and fixation. While the plaster is being applied it is essential to realize that the 
time for traction is finished; this is the time for fixation only and the tension must be slack
ened to the minimum necessary for holding. 

SUMMARY; 
. . , . 

(1) Human traction is inadequate for the reduction of many fractures. 
(2) Inadequate reduction may result in delayed uhion, liability to refracture, deformity, 

impaired function and osteoarthritis. . 
(3) Mechanical reduction has hitherto been available only by the use of special apparatus. 
(4) A method is described whereby mechanical traction can be efficiently practised by the 

use of the operating table as an instrument of traction. In this paper the method has been 
described when used· for the reduction of tibio-fibular fractures. A technique has been 
devised for the fractured femur and it is hoped to describe this in a fI,lture paper. 
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