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THE TREATMENT OF GUNSHOT FRACTURES OF 
THE ARM. 

By CAPT. E. M. PILCHER, D.S.O. 
Royal Army Medical Corps. 

THE following three cases came under my immediate observa
tion in the course of the recent campaign, and as r they present 
points of contrast in the treatment, besides affording evidence 
of. the peculiar shattering action of the modern bullet at short 
ranges, I have thought it worth while to quote and discuss 
them from the two points of view above indicated. 

The first case noted is that of Trooper J. If., Imperial Light 
Horse, who was struck at an unknown, but probably short, 
range by a Manser bullet, which shattered the left humerus. 
On examination a small wound of entrance and a very large 
aperture of exit were noted, together with a high degree of 
comminution of the hone. It seemed, indeed, as if at least 
four inches of the bone were lost. Impressions of the moment 
are quoted, and it may be observed here how great is the 
possibility, especially to a surgeon unaccustomed to gunshot 
injuries, of exaggerating the amount of the injury and the loss 
of bone incurred, even in a wound freely opened up for exami
nation. Actual measurement in the present case gave less 
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172 The T1'eatment of Gtmshot FmGtures of the Arm 

than two inches between the ends. At the same time there
was no evident injury to the vessels or nerves, and the move
ments of the muscles and forearm and hand were in no way 
impaired. Nevertheless, for reasons which I propose to consider 
more fully later on, the arm was removed at the shoulder-joint 
on December 13, 1900, a few hours after the receipt of the' 
InJury. After an absolutely uneventful recovery he was dis
charged on January 18, 1901. 

The second case was that of Sergt. vV. G. P., of the 
Imperial Yeomanry, who was struck in the left humerus by a 
Mauser bullet at the range of certainly not much more than 200 
yards. Here again the case on examination presented" the 
characteristic features of severe bone injury, inflicted at a short 
range by a small, hard bullet travelling at a high velocity. 
The entrance wound was small, the exit wound very large and 
ragged, and to the finger inserted into it a sensation was con
veyed as of a bag of bone chips. All that the finger could 
teach was that probably three or four inches of bone were gone, 
and that the fragments representing them were lying loose in 
the tissues, and could in one or two instances be easily evacuated 
by the finger. In this case also the immunity of the large 
vessels and nerves from injury was astonishingly perfect. The 
escape of the musculospiral nerve under the circumstances was, 
little short of miraculous. Amputation was performed on October 
8, 1901, a few hours after the receipt of the wound; and as far 
as the arm was concerned, the result was an uneventfur 
recovery. As bearing on the question of amputation, it may be 
of interest to note that this man also had his common femoral 
artery completely divided by another bullet, that a diffuse trau
matic aneurism formed in the groin, which was cut down upon by 
the "old" method some ten days after the injury, and the
ends of the vessels secured with considerable difficulty after an 
enormous amount of blood had been lost. It was considered 
that his chance of recovery would be better, apart altogether 
from the consideration of the possibility of preserving the arm, 
if, with two severe wounds, a source of pain and possible 
suppuration and hectic was removed. He made, as a matter 
of fact, a good but slow recovery. 

The third case occurred in point of time previously to both 
the others, and the progress and event of it perhaps influenced 
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E. M. Pilcher 173 

our treatment in the other two. Sergt. - Major W. H. F., 
of the Cape Police, was struck in the right humerus by a 
Mauser bullet at a range of under 100 yards on August 30, 
1900. Fragments of bone were found on his coat sleeve when 
he was first dressed. The wound of entrance was at the back 
of the arm, and was small, but at the samf:' time considerably 
larger than the usual Mauser bullf:'t wound. It is, in fact, 
uncertain whether or not the bullet was deformed by passing 
through the side of the railway carriage in which the patient 
was travelling. The wound of exit was a huge opening on the 
front of the arm, and on exploration through it some two or 
three inches of the bone in large fragments were evacuated. 
After consultation, amputation was unanimously recommended, 
but resolutely refused by the patient, and accordingly an attempt 
was made to save the limb. Progress at first was not satis
factory. Besides the difficulties of keeping the fragments in 
apposition and at rest, there was a great deal of constitutional 
disturbance, including an attack of pneumonia. The wound 
however, remained aseptic and practically free from pus through
out. An inside angular splint was used, and an attempt made 
to approximate the widely-separated ends of the bones by 
passing a bandage round the elbow and shoulder, the latter 
being protected from pressure by a moulded cap formed of 
perforated zinc. The condition of the hand and forearm at 
this time is of interest. As in the two cases just quoted, 
there was at first no loss of function of any kind. Neither 
paralysis nor loss of sensation was observed, but on December 12 
some oodema of the hand and forearm was noted, with pain 
in the distribution of the musculospiral nerve, which, however, 
disappeared later on. On November 11 a skiagram was taken 
of the arm and the fragments found to be in apposition; but 
there was considerable eversion of the upper fragment, which 
was so short as to be apparently beyond the pos'libility of 
fixation. Soon after the same date signs of necrosis of both 
ends of the bone were observed. Mr. Kendal Franks saw the 
patient at this stage, and considered wiring possible, but not 
until the sequestra had separated. The patient was sent to 
England with this object in December, 1900. In the following 
April he wrote that he had had some dead bone removed 
from his arm on two occasions. He had then been in hospital 
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174 The Treatment of Gunshot Fractures of the Arm 

"seven months and four days." The last record I have of him 
is an entry in the operation book at Netley, whereby it 
appears that on May 23, 1901, he was marked "unfit," and 
was described as having an ununited fracture of the humerus 
with one and a half inches (?) deficiency of bone. I regret 
that I have not been able to trace this man after he left 
Netley. 

Now the condemnation or preservation of so important a 
limb as the arm is to any surgeon of conscience and sensibility 
a matter of capital importance, and when he acts against 
authority he does so with many heart-searchings, which are 
none the less bitter that they are sometimes posthumous, so 
to speak. Action in time of war is imperative sometimes, in 
the absence of an opportunity to consult authorities. In the 
three cases above quoted, authority lays down the proper course 
of action with no uncertain voice-with hardly a qualification, 
indeed. Esmarch says amputation is only indicated when it 
renders the prospect of saving life better than conservatism. This 
is an admirable maxim, and evidently in no sense ties the surgeon's 
hands, but it is hardly particular enough to cover doubtful cases. 
Guthrie considers that there is scarcely any injury of the soft parts 
likely to occur which would authorise a primary amputation. 
Tegouest says that comminution of the shaft of the humerus, even 
when complicated by wound of the brachial artery, does not nece~
sarily imply amputation. Sir Thomas Longmore considers that 
an attempt should be made to preserve the limb as a rule; one 
exception being" extreme injury to the bone by a massive pro
jectile." Colonel Stevenson, in "Wounds in War," gives the 
opinion above quoted, with several others to the same general 
effect, and adds that the indications for primary amputation do 
not depend upon the degree of comminution of the bone, but 
upon injury to the soft parts, and especially upon the site of the 
injury to the brachial artery, if it, too, is wounded. He thinks 
primary amputation is advisable only when the limb is "greatly 
disorganised by large projectiles or their fragments." He also 
quotes Otis in support of the statement that, unlike that of civil 
practice, the experience of military surgery shows a very small pro
portion of ununited fractures and false joint arising from gunshot 
injury to the humerus. Here, then, we have as against primary 
amputation in gunshot wounds of the humerus a crushing unani-
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E. ]1,1. Filcher 175 

mity of opmlOn, delivered by a body of surgeons whose dicta 
on military surgery carry the greatest weight. If an exceptional 
case should arise, the onus of proving that amputation was 
necessary is placed upon the shoulders of the man into whose 
hands such a case falls, and the responsibility is very real. The 
solidarity of opinion against amputation probably makes his 
recollection of it distressingly vivid. And yet he has before him 
a case like any of the three described, in which he knows that 
long and painful journeys in jolting vehicles are before his patient, 
that the case is likely to pass through the hands of many different 
surgeons, all of whom cannot be expected to observe the sedulous 
particularity of antiseptic detail which is requisite for perfect 
conservatism, that the humerus is pre-eminently the bone which 
lends itself least readily to immobilisation, and, in short, the many 
circumstances against success. He has also the hopelessly dis
organised bone before his eyes, and, very naturally, he thinks it 
possible to make out an argument for amputation in certain cases 
not recognised by the authorities. 

The question, to my mind, seems to turn almost entirely upon 
the amount of bone completely lost. Taking Case No. 3 as an 
instance of attempted conservatism and of extreme loss of bone, 
the conservative method turned out a hopeless failure. Nine 
months in hospital with continual necrosis of the ends of a bone, 
which has already lost at least a couple of inches in its continuity! 
And this necrosis is not the comparatively rapid variety associated 
with active pus formation; because it must be understood that 
the wound was being treated by the antiseptic method, and, so 
far as that method was concerned, with perfect success. Necrosis 
in aseptic wounds is of the slow kind described by Makins in his 
" Surgical Experiences" as " antiseptic necrosis." In other words, 
a very slow but not less fatally continuous widening of the gap was 
taking place, and the hope of successfully wiring the ends of the 
bone was par'i pa88t~ becoming remote. The case in the end comes 
to be a mere question of the possibility of usefulness of an arm 
from which practically the whole humerus had disappeared. A 
limb the subject of infantile paralysis and subsequent atrophy 
seems useful by comparison. It is a question even whether it 
would be possible in this case to apply some kind of support to 
stiffen the upper arm. A support needs a purchase of some kind 
from a fixed bony point, and it has been shown that the upper 
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176 The Treatment of Gunshot Fractv,res of the Arm 

fragment was too short to deal with successfully in this way. I 
have barely alluded to the complications which retarded this 
man's recovery. They were accidental, no doubt, and indeed 
are not necessary to emphasise the ill success of the case. But 
he had by no means the worst of the ills which may befall a man 
exposed to the many hardships of campaigning. In particular 
he escaped the deadly drain of hectic following prolonged suppu
ration, an accident which may have been rendered unlikely by 
the care and vigilance of antiseptic military surgery, but which 
always menaces. 

The conclusion, then, to which one is driven is that the fear of 
unnecessarily depriving a man of an important limb has in this 
case led directly to a surgical fiasco. 

When so large an amount of bone is completely lost, the case 
should no longer be regarded as an ordinary comminuted fracture. 
It should be classified rather among those for which some surgeons 
have performed resection of the shattered bones in their continuity. 
Now this operation is unsparingly condemned by most authorities. 
According to the experience of the surgeons in the American War 
of the Rebellion, it is more fatal than amputation. Colonel Steven
son (" Wounds in War," p. 224) says of it: "The only cases where 
it might at first sight be considered that excision is indicated are 
those in which the immediate site of the fracture is completely 
cleared of bone tissue, and there is loss of substance between the 
fractured ends for two or three inches. In injuries of this class 
the excision of the uneven ends of the bone might be looked upon 
as sound practice; but it has proved to be otherwise. Fractures 
with extensive loss of substance are exceptional; moreover, they 
are always the result of bullets fired at short ranges, and the damage 
is likely to be so great as to necessitate primary amputation rather 
than any other method of treatment. When excisions are per
formed, secondary amputations have frequently to be done later; 
false joint is a common result; and they kill more patients and 
less often preserve useful limbs than does the conservative method." 
The actual amount of bone substance indicated by the words" ex
tensive loss of substance" might have been more definitely stated, 
but with the substance of the above opinion I am led to concur 
by the experience of the cases quoted, and I think it bad surgery, 
and cruel to the patient, as raising false hopes of ultimate cure, 
to attempt to presNve a limb rendered useless by the loss of three 
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E. M. Pilcher 177 

or four inches of bone in the continuity of the humerus. I am 
inclined to put the limit of complete loss of bone at which there 
is any prospect of successful wiring as two and a-half inches. The 
humerus has been considerably shortened by the removal of a 
portion of the shaft to bring together the retracted ends of a 
divided nerve when all other means failed. A deliberate surgical 
procedure of this kind may be and has been successfully performed 
under favourable circumstances, but it should be steadily borne 
in mind that loss of substance by a deliberate and carefully 
planned surgical procedure is a very different matter from that 
produced by an expanding bullet; but I am not acquainted 
with any recorded case of gunshot wound in which wiring has 
been successfully undertaken when more than this amount of 
the humerus has been completely lost. The real difficulty in 
the hurry and necessarily rapid decisions of surgery in the 
field is to accurately estimate the real loss of bone. In Case 2 
the amount of loss was over estimated. But the other severe 
injury was taken into account, and it was considered that 
amputation gave the patient a better chance of life under the' 
·circumstance than conservatism. In the first case quoted I 
have no doubt whatever, on a calm review of the case with 
the shattered bone before me, that amputation was the only 
course possible. But while a case may be made out for 
primary amputation in both these instances, it is by no means 
certain that so radical a procedure as amputation at the shoulder
joint was indicated. Not even the fear of splintering into the 
joints need have induced us to adopt so drastic a measure as 
removal of the whole bone. This point will be reverted to 
later, and, to sum up, it is proper to say that the choice 
between conservatism and amputation in gunshots of the humerus 
is influenced partly by the amount of bone actually lost, and partly 
by other considerations than the actual condition of the limb. 
If every man in a climate like that of South Africa, which is pre
eminently suited to surgical cases, could be treated where he fell, 
conservatism would be indicated in many' cases of apparently de
sperate mutilation. But the case is far otherwise if he passes 
through many hands, has a long distance to travel, or has 
other wounds of a serious nature beside the bone injury. 
Esmarch's general dictum, in fact, covers the ground completely. 
The best must be done for each case on its merits, including 
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178 The TTeatment of Gunshot FractuTes of the A1'm 

even amputation. It has often been the despair of surgeons 
in the more advanced field hospitals of a force to hear com
placent accounts of marvellous conservative results obtained in 
well-appointed base hospitals. They are not conscious of 
possessing more destructive instincts, nor, may I add, less pro
fessional skill than their stationary conjr£res, but they have to 
arrange to carry their patients over the veldt, as well as operate 
upon them, and their attitude of mind is naturally somewhat 
different when a nice question of surgical procedure crops up. 
At the same time it is freely acknowledged that a special case is 
being pleaded for special circumstances, and that amputation 
in these antiseptic days should be looked upon as a pis aller, and 
only undertaken after the most careful and anxious examination 
and consultation. 

So much, then, for the cases quoted from the point of view of 
the choice of treatment. The nature of the shattering and the 
mechanism of its production, which it is proposed to consider next, 
can be studied upon the bones themselves. These latter have 
been reconstructed, and are shown in the drawings annexed. 
Each bone has been drawn from an anterior and a posterior aspect, 
and, in addition, a projection of the shattered region has been 
prepared to scale by wrapping tracing paper divided into quarter 
of an inch squares round the reconstructed bone, tracing the con
tour of the fragments and of the broken ends, taking in both cases 
the aperture made by the bullet as a centre, and then spreading 
the paper out flat. The fragments were then numbered and the 
amount of intact bone indicated by shading. 

At first sight there appears to be a considerable difference 
in the nature and amount of the comminution in these two cases, 
but it is possible to perceive points of similarity. And the more 
closely the injuries are studied, the easier it becomes to recognise 
that the mechanism of the fracture in both cases is the result of 
absolutely identical principles. It may be open to question if 
these principles apply s~milarly to all long bones. Probably they 
would vary somewhat for each bone, being dependent in part 
upon the structure and shape of each bone, and in particular they 
would certainly have to be somewhat modified for the weight
carrying bones such as the femur and tibia. But it is also probable 
that they apply equally to all humeri similarly struck. 

It is proposed first to describe each bone separately, to note 
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E. M. Pilcher 179 

the differences between the cases, then the points of similarity, 
and then to point out the deductions which may be made as to 
the mechanism of destruction. 

FrG. 1.-CASE 1. FIG. 2.-CASE 2. 

In Case 1: (1) The fragments are numerous and of small size. 
(2) The uninjured ends of the bones are short, about I t inches 
long, and pointed. They are separated by an interval of 1£ 
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180 The Treatment of Gunshot Fractures of the Arm 

inches, and both are upon that aspect of the bone which shows 
also the point of impact of the bullet. This point is of import
ance as regards the question of treatment, and moreover it is a 
condition of things very constant in bone injuries of this nature. 
(3) The actual point of impact of the bullet shows complete loss 
of substance over an area amounting to a square inch or more. 
The bone here was probably reduced to a particulate form, and 
was felt as bone dust in the tissues. At the same time it 
may be noted that the central canal was barely opened by 
the bullet, only one wall of the shaft cylinder being involved; 
in other words, the blow was a glancing one. This point will 
be reverted to later. (4) The opening of the bullet wound is 
on the outer side of the shaft, and from the direction of the 
bevelling and the external circumstances of the wound it is 
inferred with great probability that the direction of the blow was 
from behind forwards and outwards (fig. 1). 

In Case 2: (1) The fragments are fewer and of somewhat 
larger size. (2) The uninjured ends of the bones are longer, being 
2 inches and 2i inches long respectively. They also overlap to 
the extent of It inches. They are both seen on that aspect of 
the bone which is in the neighbourhood of the point of impact. 
(3) The loss of substance at the point of impact is less, and it is 
possible that the central canal was not opened at all. The frag
ment marked (8) was not found; it may have been driven out 
of the wound of exit, possibly in two or more pieces, and so have 
been lost. Even less of the thickness of the shaft is involved, and 
so this case is a more marked instance even than the first of a 
glancing blow. (4) The opening of the bullet wound is on the 
inner side of the shaft, and the direction of the blow is judged to 
have been from behind, forwards and outwards, and at the same 
time a little upwards. (5) There is in the lower fragment a crack 
extending from the highest part of it nearly to the elbow-joint 
on the posterior aspect of the humerus (fig. 2). 

The points of difference, then, between the two bones are the 
following :-

(1) The crack just mentioned in Case 2. 
(2) The opening of impact is smaller and the pulverisation at 

this point is less in Case 2 than in Case 1. 
(3) There is also less splintering in Case 2, making it probable 

either that the bone waR hit at its extreme edge, the blow involving 
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E. M. Pilcher 181 

not even the entire thickness of the cylindrical wall, or that the 
range was greater in Case 2, and the momentum of the bullet less. 
Probably the first explanation is the true one. 

(4) The point of impact is on the outer side in Case 1, on the 
inner side in Case 2, where the fracture encroaches upon that part 
of the shaft which begins to alter from the cylindrical shape of 
the upper part to the prismoid shape of the lower part. I cannot 
see, however, that the shape of the part struck affect( the con
siderations noted below to any appreciable extent. 

F:;:G. 3.-CASE 1. 

(5) The direction of the bullet is from behind forwards in both 
cases. There is, in addition to the forward and outward direction, 
a slight upward tendency in the bullet track of Case 2, but the 
only effect of this element of direction seems to be that the shatter
ing is appreciably more above than below the point of impact. 

The above are points of contrast rather than vital differences, 
as far as the mechanism of fracture is concerned. Of far greater 
significance are the points of similarity, which may be summed 

. up as follows :-
(1) Taking the diagrams and comparing the two cases together, 

it will be seen that in each case there is a point of impact, indi-
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cated by an area of greater or less bone loss, and, exactly opposite 
to this point of impact on the shaft of the bone, there is a longitu
dinal line of fracture in the long axis of the shaft. If curved lines 
are drawn from the point of impact round the bone to meet the 
extremities of this longitudinal line, they are seen to represent 
with fair accuracy the direction of the principal or boundary frac
tures enclosing the centre-shattered area. Where there is want 
of correspondence between the actual lines of fracture and these 
arbitrary curved lines is in that part of the bone which lies behind 
the point of impact in both cases. This is very well shown in 

FIG. 4.-CASE :l. 

Case 2. The correspondence with the line of fracture is exact 
and very remarkable in the forward direction of impact in both 
cases. The phenomena above noted are common to both cases, 
and seem to indicate that from the continuity of both bones a 
portion has been cut away of a more or less conical shape, the apex 
of the cone being at the point struck and the base towards the 
opposite aspect of the bone. 

(2) It is worth noting that the left arm is hit in both cases. 
The only point of interest raised by this fact is that there might 
be slightly less hesitation in removing a left than a right arm. 

(3) It was found upon measurement that the perimeter of 
the humerus in both bones throughout the shattered area was 
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21 inches, a fact which made accurate drawing and measurement 
easy, as well as subsequent comparison. 

The following comments seem obvious from the above diagrams 
and descriptions:-

(1) Both cases illustrate admirably the tremendous destruction 
caused by a glancing or partial blow by the modern small-bore 
bullet, the hardness and high velocity of which more than com
pensate for its lightness. 

The immediate local effect is seen to be a complete loss of bone 
by particulate disintegration. The same effect may be noted 
in some other tissues; the skin, for example, at the wound of 
entrance is not simply divided, but a portion of it, corresponding 
to the sectional area of the bullet, is actually punched out. There 
is no doubt that in the clean perforating wound, where bone is 
not involved, and the elasticity of the more or less fluid tissues 
modifies the secondary lateral effects noted below, the tissues 
along the entire track are also destroyed. 

But it is the secondary 10cal effect, that produced upon the 
part of the bone not actually touched by the bullet, which is really 
of great importance. And here it may be well to enunciate and 
illustrate by diagrams the views recently published of the effect 
of a bullet wound upon the shaft of a long bone. 

The accompanying diagrams indicate roughly these effects. 

A B c o 

A is struck in the centre of the shaft, the bullet passing out at 
a point on the bone opposite to the part struck; in other words, 
the bone is completely traversed by the bullet. A variant of this 
form is the so-called "butterfly" fracture, in which the ends of 
the fragments are left pointed and two triangular lateral fragments 
are thrust outwards on either side. 
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B represents the so-called typical" complete-wedge" fracture. 
C is the incomplete wedge. 
D represents a form of fracture which is said to be comparable 

to the spiral and other twisted fractures seen in the lower extremity 
in civil life. It is suggested that it may be due to the modifying 
influence of the weight of the body, and in it one of the crossed 
lines seen iri A is suppressed. 

In all these cases the cross represents the point of bone struck. 
Evidently the two cases figured in this paper come under the 

heading of "wedge" fractures, as illustrated by Band C. The 
bullet makes a lateral impact with the shaft. and from the point 
struck radiating fissures extend to the opposite margin, so that 
a wedge-shaped piece of bone is separated. This wedge-shaped 
portion of bone is nearly always secondarily comminuted, the 
main fissure being often accompanied by secondary lines which 
run a somewhat parallel course to the main one. This may be 
seen clearly in Case 1, the fragments which are numbered 1, 2, 
3, 10, 13, 14, forming an outer ring. the remaining fragments form
ing an inner ring round the hiatus of destruction caused by the 
actual impact of the bullet. Probably, too, the explanation of 
the crack in the lower fragment of Case 2 is that it is part of a 
secondary fissure between an inner and an outer ring of fragments. 
The deduction seems, then, to be that from the point of impact 
a cone of succussion or vibration travels outwards, perhaps in 
the form of concentric waves comparable to those produced in 
the rigid crust of the earth by the shock of an earthquake. If 
a point at the extreme edge of a long bone be struck it is obvious 
that practically the whole width of the shaft falls within the sphere 
of destruction of this cone of vibration, so that a glancing blow 
is positively more destructive than one which makes a direct impact 
upon the centre of the shaft. 

(2) The condition of the shattered ends left by such an injury 
deserves notice. Since a wedge-shaped piece is driven out side
ways from the point of impact, it follows that each end left is 
pointed. And, moreover, it may be observed that these pointed 
ends are both upon the same aspect of the shaft. The shaft formed 
by two quill pens placed point to point illustrates the condition 
left by an injury of this kind to a hollow cylindrical shaft. The 
bearing of this fact upon treatment is this, that no adaptation 
of the ends is possible without the removal of the bone. No wiring 
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E. M. Pilcher 185· 

of ends so pointed can be performed with any hope of Success 
till the ends have been prepared by cutting away the sharp points 
of bone left, and this is necessarily a serious consideration where 
so much bone has been already lost. 

(3) The presence of the crack in the lower end of Case 2 has 
already been alluded to as possibly the limit of the first wave of 
vibration. But the crack in question is coming dangerously near 
the elbow-joint, and it seems worth while to point out in this con
nection the difference between modern and more· remote experience 
in regard to the implication of joints in gunshot fracture of long 
bones. With the older type of bullet it may be said generally 
that the implication of joints amounted to a characteristic and 
specific feature. In more modern times, however, and with the 
modern types of bullet, a different state of affairs has arisen; and 
the latest view seems to be that the splintering of the shaft stops 
short of the cancellous ends, even sometimes when comminution 
is extreme, and, moreover, is not far distant from the joint. 

The following reasons have been suggested for this phenomenon: 
(1) The solution of continuity is so rapid with the small-bore 

bullet that the wedge action of the bullet is lost at once. 
(2) The wedge being small does not separate the parts very far. 
(3) The rapidity of the passage of the bullet minimises the 

period during which the expansive force acts. 
(4) In conclusion, a short reference may be made to the so

called "explosive" effects of certain bullets used in the late war. 
That projectiles of such a nature were used is a subject which has 
been often dealt with. To the excited fancy of men in action 
it is possible that flashes of light on the impact of a bullet against 
a stone, or even small explosions in the air, may have occurred. 
But most of these stories must be received with caution, and 
I think there is no genuine evidence that explosive bullets in 
the form of minute shells were ever used. Moreover, I do not 
think that a bullet need necessarily be distorted or" mushroomed" 
to produce the typical "explosive" effect, though wounds pro
duced by soft-nosed bullets show a very typical extent of lacera
tion. I have seen over and over again results which convinced 
me that a simple Mauser bullet, intact in its envelope, is adequate 
to produce enormous destruction, and that by its mere energy of 
motion. All these three quoted cases might have been put down 
to "explosive" bullets, but there is not a particle of evidence 
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that the bullet was broken up in any way. To judge simply by 
the wound of exit is misleading. Fragments of bone in Case 3, 
for example, were found upon the man's coat, having burst through 
the skin in company with the bullet and a pulpy mass of muscular 
and other tissues. The resistance of the hard bony tissue tends 
to spread the area of impact, which at the point of striking is equal 
to the sectional area of the bullet, but may be enormously 
increased after penetrating the bone by the cone of hard material 
driven before it. A bullet which is soft and capable of deforma
tion is more likely to lose its energy, and therefore its power of 
penetration, rapidly. Other things being equal, the harder the 
material of which the bullet is composed the more likely is it 
to be destructive, and at longer ranges. So that mere density 
will explain the effects of the Mauser bullet. A small, hard bullet 
does its work and disappears on the far side of the wound; a softer, 
expanding, or even exploding, bullet could not produce its effects 
without leaving some traces of its breaking up behind, and this 
is a feature which is relatively uncommon in this class of injury. 
So that there seems, on the whole, no reason to suppose that sport
ing bullets were used on a large scale to produce the severe wounds 
described above. 
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