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• On page 93 -- The authors introduce the "four 

Cs" as they write, "These criteria, which date back to 

at least World War /, have become known as the four 

Cs: 
color - the tissue is darkish 

consistency - the tissue is mushy 

contractility - the tissue fails to contract 

circulation - the tissue fails to bleed. " 

How is the young, inexperienced, surgeon to ap­

ply the material presented? In treating a wound, is he 

to cut out all muscle that meets 

• Page 109 -- The Table 4- 1 lists the projectile 

fired by the AK-47 assault rifle as having "poor sta­

bility. " Dozens of studies agree that this bullet is 
extremely stable compared to other military rifle bul­

lets -- it has, in fact, more stability in tissue than any 

military rifle bullet since the first generation of jack­

eted bullets (30-40 Krag, 6.5 Mannlicher-Carcano, 

etc.) that were in use at the turn of the century. 

• Page 1 1 1  -- The authors add an unnecessary and 
confusing level of abstraction in defining velocity 

ranges: 
only one of the "four Cs"? or 

must it meet two? Or three? Or 

perhaps all four? The authors 

of these chapters do not say. 

BASIC 

MISCONCEPTIONS 

• Page 1 17 -- We find, 

"Bullets have poor stability in 

tissue. " Actually, some bul­
lets, such as the wadcutter (a 

truncated cylinder shape), are 

" This book is 
filled with 

inconsistencies, 
contradictions, 

and outright 
factual errors. " 

This textbook arbitrarily 

defines low velocity as slower 

than the speed of sound in air 

(that is, 334 m/s or 1 , 100 fps) 

and ultrahigh velocity as the 

speed of sound in soft tissue 

(that is, 1 ,500 m/s or 4,900 

fps) . . . .  Since the first observa­

tions of "explosive " wounds 

occurred when "high velocity " 

bullets were fielded in the --- -· ·-- - - ---- -- ----

totally stable in tissue, as are some round nosed bul­

lets. Many round nosed bullets, and even a few 

pointed ones (such as the AK-47) are stable through 

most soft tissue paths in the human body. 

• Page 1 1 1  -- 250 f/s is claimed to be the mini­
mum velocity for a round or pointed projectile to 

penetrate human skin. -- DiMaio et al (J Forens Sci 
Oct 1982) reported, in amputated human extremities, a 

38 Special 158 grain lead round nosed bullet pen­

etrated at 166 f/s, another at 191 f/s penetrated 40 mm 
of muscle after perforating the skin. It takes little in­

sight to recognize that round nosed and pointed 

projectiles cannot share the same threshold velocity 

for skin penetration. Also, the thickness of the skin 

varies greatly at different anatomic locations -- skin of 
the back is considerably thicker than skin of the ante­

rior torso: no single threshold velocity can be 
universally valid for all projectile shapes hitting all 
areas of the body. 
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mid-nineteenth century . . .  this 

textbook defines high velocity as that at which explo­

sive effects begin to be commonly seen (that is, 

600-700 m/s, or 2,000--2,300 fps). Velocities between 
1 , 100 fps and 2,000 fps are known as intermediate or 

medium." 

To correct the history, the velocities of the heavy 

(40 to 45 caliber, weighing 300 to 500 grains) 
cylindro-conoid bullets of the mid-nineteenth century 

were in the 1 100 -- 1400 ft/s range -- far below the 

book's "high" level. Some of these large, soft lead, 

bullets, however, despite their "low" to "medium" ve­
locities, did deform on impact and caused temporary 

cavities ("explosive" effects) as large the fastest mod­

ern military rifle bullets. 

Why deprive wound ballistics of the scientific 

precision it might obtain simply by using numbers 

and numerical ranges in lieu of ambiguous adjec­

tives ("high," Intermediate," ultrahigh" etc. -- with 

every author giving his own definitions) to describe 

projectile velocity? 
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• Page 152 -- " . . .  projectiles must travel at veloci­

ties greater than 200 fps to penetrate bone. " This 
book's repetition of this fallacy illustrates the prob­

lems that plague the field of wound ballistics. The 

fallacy originated in the work of Harvey (Beyer, 
Wound Ballistics, GPO, 1962, page 230): 

" . . .  the end of a beef femur was cut and spherical 

missiles shot into the spongy bone . . . " [Presumably the 

first 1/8 inch steel sphere that stuck in the bone mar­

row, rather than bouncing off, was traveling 200 f/s.] 

• Page 188 -- " . . .  this textbook uses debridement 
to describe the surgical management of penetrating 

soft-tissue combat wounds. " Thus, everything from 

incision and drainage to amputation is described with 

this one word, debridement. This is the antithesis of 

precision and clarity of meaning: and guaranteed to 

confuse, rather than enlighten. Because of 

debridement' s  unfortunate past -- having its perfectly 
clear French meaning muddled and confused into a 

hodgepodge of spurious meanings in English -- it 

should be dropped from the vocabulary of every think­

ing surgeon in favor of more precise and meaningful 
terms such as "incision" and 

Once in print, this 200 f/ 
s has been repeated, unquali­
fied, ad infinitum and applied 

to all parts of all bones struck 

by any projectile. 

• Page 152 -- " . . .  penetra­

tion of skin dissipates another 

150 fps . . .  " Actually, French 
and Callender wrote "Even ex­

tremely large missiles will lose 
about 125 fp.s., of their im-

"(This book) 
constitutes a 

threat to the care 
of the wounded 

in any future 
conflict. " 

"excision." 

Since the writings on 

wound ballistics form a veri­
table mine-field of 

misinformation, those who 

lack sufficient expertise in­
variable repeat the errors of 
others. Unfortunately, the 
many expensive (printed at 
taxpayer expense) and impres­

sive looking color plates and 

pact velocity in penetrating the 

surface of the skin. " They cite no source for this data, 
but we find in the work of Harvey (source for much of 

what French and Callender reported without citation, 

on page 229 of Beyer, Wound Ballistics, GPO, 1962) a 

study in which " . . .  several layers of skin . . .  " were per­
forated by a 3/16 inch steel sphere traveling at 3 ,030 f/ 
s, and a velocity loss of 225 f/s was reported. No in­
formation was given on how many layers were meant 
by "several, " what animal species donated the skin, or 
from what anatomic part of that animal it came. 

Again, once in print, such flawed data is destined 
to be repeated and universalized to apply to every con­

ceivable situation of any skin penetration by any 
conceivable projectile. Reliance on such dubious 

data has the potential for doing real harm, for in­

stance, if inadvertently applied to the field of 

forensic wound ballistics. 
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the fact that the book was pub­
lished - under the auspices 

of the Surgeon General of the Army - by the Govern­

ment Printing Office gives it an undeserved aura of 

credibility. These book chapters are an embarrassment 
to the Army Medical Corps and reflect most adversely 

on the Center for Excellence at the Walter Reed Army 

Medical Center where the book originated. 

Instead of providing young medical officers with a 

basic understanding of ballistic injuries, this book will 
end up thoroughly confusing and misleading them: it 

constitutes a threat to the care of the wounded in any 

future conflict. 

Martin L. Fackler, MD 

Editor-in-Chief 
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