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The formation mechanism of entry wounds  

on human skin surface1  

 

 
Introduction – the background to the experiment 

 

Forensic medicine explains the mechanism of entry wound in the following 

way: 

 

“The conical projectile that impacts the body surface with high energy 

and in a rotating motion first presses the skin that is stretched on its sur-

face, then stretches it, crumbles it in its central part, then pierces it through 

like a prodding tool, thus creating a mostly circular skin gap, the so-called 

entry hole. At the edge of the entry hole, where the skin comes into contact 

with the projectile, the skin is abraded to form a so-called epithelial abra-

sion rim. The rotating projectile sweeps the epithelial surface inward, in 

the direction of the projectile's movement, from the vicinity of the entry 

wound, which is circularly stretched on”2. 

 

The question is whether human skin behaves as an elastic material dur-

ing the impact of a high-velocity projectile. Literature on the subject objects 

to that, saying that “the mass inertia of the hit skin at impact velocities of 

200-300 m/s precludes significant deformation of the skin”3. 

The second question is whether the rotating movement of the projectile 

has its role during the formation of an entry wound. If we approach the 

problem on a theoretical level, we take a projectile fired from a 9 mm Luger 

                                                             
1 This study is the English version of the presentation delivered at the conference 'The 

Science and Practice of Law Enforcement' held in Pécs 27.06.2024. 
2 Sótonyi, P. (ed.) (2011): Igazságügyi orvostan [Forensic medicine]. Budapest, 190 
3 Halasi, F. (1998): Sebballisztika. Főiskolai Jegyzet [Wound ballistics. College Course 

Notes] Bolyai János Katonai Műszaki Főiskola, Hadtudományi Tanszék Budapest, 40-45 
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caliber handgun as an example, the muzzle velocity of the projectile is 350 

m/s, and its axis rotation after leaving the muzzle is 3000/sec, the projectile 

completes an axis rotation while travelling approximately 116 mm on its 

trajectory. In light of the data, in the case of human skin with a thickness 

of about 1-5 mm, we hypothesized that the effect of the axis rotation of the 

projectile could be ruled out. 

To understand this phenomenon, we designed and carried out a shooting 

range test. 

 

An attempt to model the formation of the entry wound 

 

Due to its similar anatomical and physiological properties, pig skin was 

used to replace human skin. To achieve anatomical accuracy, the shots 

were fired on pig knuckles, thus ensuring the natural support of the skin 

tissue. The experiment was carried out in a field shooting range, the outside 

temperature was 24.5°C. The pork knuckles were used without cooling, 

having the same temperature as that of the environment.     

We used a bow, a percussion revolver, two semi-automatic pistols, and 

a semi-automatic carbine to model the effect of projectiles of different ve-

locities. We used firearms of approximately 9 mm caliber, except for the 

AK carbine in caliber 7,62 mm, which was used to demonstrate the effect 

of high-speed impact.  

By using a projectile velocity measurement device we calculated the av-

erage muzzle velocity of each firearm. Several shots were fired from the 

bow and the firearms, the velocity of the projectiles was measured at a dis-

tance of 1 m from the muzzle (in the case of the bow, from the tip of the 

arrow) with a ProChrono shooting chronograph, and the average was cal-

culated for each weapon. During the shots fired at the knuckles from a dis-

tance of 1 m, we documented the effect of the impacting projectiles with a 

high-speed camera. 
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The data of the test shots with each device were as follows: 

 

1) Weapon: recurve, fiberglass bow with 38# draw weight4. 

Projectile: wing stabilized arrow with 8.8 mm diameter softwood 

shaft and conical mild steel arrowhead. 

The average starting velocity of the arrow: 35 m/s. 

Framing rate: 16,000 fps.5 

Description of the impact (based on the recording): the head of the 

impacting arrow presses the skin in the shape of a cone, then pierces 

it in the center and penetrates the tissues under the skin. 

 

2) Firearm: Pietta's replica of a Colt Navy single action, percussion 

revolver with rifled barrel.  

Projectile: .36, parabolic, lead. 

Charge/chamber: projectile, corkwood wad, 15 grain (0,971 g) 

black powder, and percussion cup. Chambers were closed with 

wax-based ointment to prevent the chain fire.  

The average muzzle velocity: 170 m/s. 

Framing rate: 16,000 fps. 

Description of the impact: the projectile hits the surface of the skin 

and breaks through it, at the same time a concentric shock wave 

starts from the center of the impact. 

 

3) Firearm: FÉG B9RK semi-automatic pistol. 

Caliber: .380 ACP (9 mm Browning short). 

Projectile: parabolic, FMJ with copper-base alloy. 

The average muzzle velocity: 270 m/s. 

Framing rate: 16,000 fps. 

Description of the impact: the projectile breaks through the skin 

surface, during which small pieces of tissue tear off the edge of the 

                                                             
4 Draw weight is the force needed to pull a bow. 
5 Frame per second. 
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entry wound and are ejected from the skin surface in the shape of a 

coronet. At the same time, a concentric shock wave starting from 

the center of the impact is observable. 

 

4) Firearm: CZ P-07 semi-automatic pistol. 

Caliber: 9 mm Luger. 

Projectile: parabolic, FMJ with copper-base alloy. 

The average muzzle velocity: 350 m/s. 

Framing rate: 16,000 fps. 

Description: the impacting projectile breaks through the skin, and 

small pieces of the skin tissue splash out around the entry wound in 

a coronet shape. The formation of a shock wave is possible, but it 

does not appear in all cases. 

 

5) Firearm: FÉG ÖR SA85M semi-automatic carbine 

Caliber: 7,62 x 39 mm (43 M). 

Projectile: ogival, FMJ with copper base alloy. 

The average muzzle velocity: 700 m/s. 

Framing rate: 30,000 fps. 

Description: during the hit, the projectile breaks through the skin. 

From the edge of the entry wound, small pieces of skin tissue splash 

out at high speed in the shape of a coronet.    

 

Characteristics of the entry wounds 

 

After the test shootings, we compared the size and shape characteristics of 

the entry wounds.  

The entry wound of the 8.8 mm diameter, 35 m/s speed arrow is a 10 x 

4 mm size spindle-shaped material discontinuity with inverted, fitting 

edges.  
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The size of the entry wound of the .36 caliber, 170 m/s speed parabolic 

lead projectile is a 5 x 3 mm, irregularly shaped wound, with inwardly in-

clined, torn edges. 

The entry wound of the .380 ACP caliber, 270 m/s speed FMJ projectile 

has an 8 x 6 mm size, rounded contour, and crater-like characteristics, – 

tapering in a funnel shape in the direction of the trajectory.  

The entry wound of the 9 mm Luger caliber, impacting at a speed of 350 

m/s projectile has a diameter of 6 mm. The shape of the wound is round 

and has crater-like characteristics, and there are 1-3 mm long radial tears at 

the edges. 

The size of the entry wound of the 7.62 mm caliber, 700 m/s speed pro-

jectile is 4 x 3 mm. It is round and crater-like in shape. There are radial 

tears at the edges of the wound, the length of which, on occasion, reaches 

10 mm. 

 

Conclusions 

 

Cone-shaped indentation and elongation of the skin were only observed 

when arrows with an average speed of 35 m/s hit the target. It corresponds 

to the scheme reported in the cited literature.6 The test shots were carried 

out with three different types of arrowheads with no edge or blade (field-, 

bullet-, and conical), and the result was a spindle-shaped entry wound in 

each case. (In a previous test conducted in 2017, the inlet opening of shots 

fired from a 50# draw weight crossbow with field-type arrowhead showed 

similar characteristics.) For these test shots, we used wing-stabilized ar-

rows as projectiles, so they had no axis rotation. However, a projectile of a 

firearm fired from a long distance can also provide this type of entry 

wound. An example of this is a case, in which the entry wound of a para-

bolic FMJ projectile fired from a 9 mm Luger caliber self-loading pistol 

                                                             
6 Sótonyi, P. (ed.) (2011): Ibid, fig. 9-74. 190 
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from a distance of 880 m was diagnosed by the physician as a stabbed 

wound by a pointed rod.7       

During the impact of the projectile fired from the percussion revolver at 

an average speed of 170 m/s, the skin surface at the edges of the entry 

wound moved inward in the same direction as the trajectory of the projec-

tile, and then outward in the opposite direction. The entry wound is irregu-

larly shaped, with inwardly inclined, torn edges. 

During the impact of projectiles fired from modern firearms at an aver-

age velocity of 270 m/s, 350 m/s, and 700 m/s, pieces of skin tissue are 

ejected in the vicinity of the entry wound in the form of a coronet, i.e. they 

do not move inwards, in the direction of the projectile's movement, but al-

most in the opposite direction, outwards. The phenomenon becomes more 

characteristic as the impact velocity increases, with the ejection of tissue 

fragments during the impact of a projectile with an average velocity of 700 

m/s similarly to a splash of liquid material. The ejection of the skin tissue 

results in the cratered, funnel-shaped characteristics of the entry wounds. 

The movement of the skin surface in the opposite direction to the projectile 

causes the radial tears around the entry wound from the impact velocity of 

350 m/s. 

 

Summary 

 

No direct effects of projectile axis rotation, such as inward drift of epithelial 

tissue, were observed for shots fired from rifled firearms.  

During the impact of projectiles fired from modern firearms with an av-

erage speed of 270 m/s, 350 m/s, and 700 m/s, the pieces of skin tissue are 

ejected in the shape of a coronet, the movement of the pieces of skin tissue 

in contact with the surface of the projectile is predominantly outward rather 

than inward.  

                                                             
7 Fojtášek, L. (2019): Long distance transfer of GSR particles. In: Lamoš, R. – Loužecká, 

M. – Lehocká, T. (eds): 14th International Symposium on Forensic Sciences. Institute of 

Forensic Science, Slovak Police Force, 129 
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Skin impression or elongation was observed only for arrows impacting 

at an average speed of 35 m/s, but not for firearms projectiles fired at 170 

m/s, 270 m/s, 350 m/s, and 700 m/s. This phenomenon can occur for fire-

arm projectiles at very low impact velocities, e.g. when fired from a long 

distance. 
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