DOT: 10. 16016/ j. 1000-5404. 1986. 03. 011

BoERAFFIR19864FEE 8 5% 3 I

EGGGGEG%

EBEY

EGE’EE-E-&

[

% F £

Repi| HAG f5E BEERA

XM R B M, R EE
AR CY, AN AR
B HAGEEES. BRIEARBRET,
| BRI R AR BB RN E . B
fE S e LN S B RS R, DA T 0
BRIk, AP RBR L, 3
SRELE— L, DENB LR
i 4R

#H A F &

RpFRAR A6 62mm B T 18, KW
R, 0,358, HNIE EE &, SHEHEA
| 3.5m, ABEHAHRLEIFERNRERE, B

Il ARy #HEFZR

255

MG HEN RS ERR

BRI LD
(B sEn

2 W o.3se i /ANME S 21 REMIUSRE, EEEELDAT00~1500m/s, FilE 6 /I
BHETE QIR RS, UG RASEREM B AR E, AREY, RSKHGENEED
RERESREREAY SRAGEEWNTY, ARHREERANER Y 9K, “BRRY
® CHRBRY . MEEENBEET S FHREEORESER LRBEFRS.

ORERLEN BTG HEE. KRYHA
2R BRI, thE 14,5 £2.3keg, HHEREA
LBENE 1. SHHBGE 6 N, XFHEfERE
WMEREE. HERT, SR fERA MIEGEEE
0.5+ 1,5, 2.5%04, 0ocmib I BUA S SRR BRI ALE
R, B M BA flE & AR BE #X40

Z2IOION

xwHE R

—. kA&kME

(—) ARFHA, ANARBRF KD,
B N AEENE B F WA E
o REALEENTHREATY, HEEE

K1 EBHSMANERAK (FHELRAL

p wl oz 1 HEE HiRE By e

, “a Al EILZ:3 (m/s) (m/s) (kgem)
1k 7 890,61143,3 715,61119, 4 8.3%2.7
7 8 1162,8+138.5 1015,0%158,8 18,7+5,8
=2 6 1697,9+154,7 1505.7+ 98,9 40,6+5,2

BALZHWETE, DELE, BEEER,

ARSI, . REAERENTTE, SEHBEREA.
F, ANOWERFHH1.52cm?s PE AR

Wi, NA®EBRF-H55052,49 fi6, 85cm?
(EF2), HOLALQ/N, BER, h%kE

BT L BRER R AR, DLASE, BT 5F WRETARMOR.

¥ e L EE R R EEE S WS EEE,



256

() il O3 RS el i BV A
R ROTE 2%, (R SRR, D E A2 2R
T, R EAE N BARIE PR B YR T BE R VAT
B, HbOikkK EHE R #EAD

Who HABRGRERSMAEEE K. BE
g, ALRGRA, Wl K8 % (R
2) o

i S —rA 2EE U B, e

A2 TAHANvERFAVRIRFIL

— ‘
4 T AOEH FEAR BGXEE
a A BB (cm?) EE (&) (mm)
1R 7 1,6240,71 6,50+2,39 11.80+4.06
38 8 2.494+1,29 8,68+2.69 15,101+4,38
Pt 6 6.85+4.35 14,421 4,69 19,20+1,50

Bl, 476.2%, HAEEH e H, FHEAT
B, BE43H, BERGNEERER, B
REBRAHANENE BT HERESFEA
HE XK. :

PWIFIERE, AR “4C” BOHRER
WHR (WREa e, RRRE R AEE,
B AHIM) . SREH, BHEXEH0.5~
2.0cm; B 5% BE B &, HHTRA AR
wA, PEIZNME TR, k3% R
EENTRBEYA, HEHHFREEENT
BB

=, ABRARCERE

(—)0.5 cmkib: #WATEUGK. 36 6
TR R, MR R, RETERE
K, BEABRZNTHAARBIEMEEE
HBH, — /MK P B 4 B R,
18 i T R A RS, RERREL
Miath. BET, RRHBSIEGEHE
AR B AR IR BE, R4 WL 4 4 B
FAM: TERT K RBRREIE¥EH
T BERR G dh, T 2080 4k Ak, B M
N, RARBEN; Z88H FE RE2E
ik BRERER; LEIERZOBR
Mg iade, RE4F, % R—uiR
AREEMEFHAAN SR ERAE 1),
AR A AR, R AT
T BB AU 3 BT 8L

S, BB ERARYGERE,

B4R, Wb, FAWTRE—EEE

 EE SRR MR SR R A,

(=) 1,5emik: ST #HXIMER
BHKX. XET, LRGRSEHROLR
WA, S RGAE S P AR,
HERYX—WM, BHNILEER % RBRES
VIR S, RExL, #EIREE
EEBl., BET, LIESENARES
AN, 228 245 M B W BIBY 4%
(B2), PEIES 4h R ww (E
3) , EEATTRABRK. LR
(LA B, BN YR AR TR IR (8
4) . HEML, BHEARE, PEMARK
Z; '&ﬁgﬂ%%o

(Z) 2,5cmph: HLFREX SRR
EHR, B&ET, WiEamhman®i
51,5cmibka s, EEE, KEALHARS
¥, BET, REE4 5% % Ankss
1.5cmkbiEE (B 5) 5 REHP, RS
BEWREARER, B5R2RELR, PERKK
WESHREE (B6) , HENTREIK
82 g 1y

(W) 4cmhh, BHELT BY XKHB
REEK. BETRASEAFHEINNG
RASYER, FAEAPHAAREN, AR
BN, HAKRLEN. AETREEE
AP ATEAANESFEER (BT,

WS MESRNEANEAR, BA LTS

i




1L B P B2 Ak e A P SR, B R e B R
WA ES, & Hd, XLPER
B,

w e

EER, —BERRERHNM RS

TR /D BURIER SR B D
e HIL, RBREH, WME G KERT
BBt —B e, BH/NE LIRS
BRMGEFRAR, ERES LA —ENE S,
BAEEREBEESE, WTRAFLUTILA: 1.
ERGBEMEENE N, 2.682W
R, ZEEATEREREEAND L
XA, FEATE.5~ 2,0cm]d],
BARTROGHE By 4. BYITEE B kL3 VT oA HY if
AP IRZE, TBGE M AT AEBI R R, B
REE “‘BRRR” & “4 kL o i (E
8) o XU RTIBESHE /DM TaE
EREBEHEE (sectional density) (Bpi%
EHEBR/ER) BRkEx.

‘2\

B8  mm/NeE A GiGrE R, EhE
RRGRARBN RS,
1—A0s 2 —1HEs,
3 —HBGX; 4 —EFHRX,

Berlin®% ® 35, MAK FHBLE
R, FCRORHR S I RYBE B R

257

MBI 4 IS 8 L SR B A A A
M AR TS i, AR RS ANRE Y
BT, MAWK, BARRENE, HER
BEERR, HANAARIERY BT
WEAHEK, BT SRR RAR B
4, MAOWREGEORAE., SHEn
BAEBERAR LL, 7N R B AR
HEENEL, FBHENE, EHit, B
MEREANTRBEAL, HiETvRERE
FHI .
Charters)® 72 B BBk IO 2 o 6 5,
TER S AR DO L T, R R T e e b
R 9 B i B T 1 PO A B R B 8
FEHRRGHEER, 0% ROE N SREE
W RN, CPEUERE. fT RN
*Uh, HEGNBSHERRERRN, H
RANKNE, SERBCE RS,
AREBHEGED, BEXEELR
RK, BEIEEHERE 6 ~Tcmip 757 A
i A AR, $45 2 B B R L
R, I B AT B S HE T R 1/ B
B 7E HE AR P IS 5 S R ] e B A B A
MIREER, FFIYEAA L B kR R DL
MBI . BT AL B IR
SGEER, B R SRR h iR T,
A REH RGBT RSE AR 55810
“BRRR” = “HIRR” S, EHEAR
ifs R R R, — ss LR A4 R RIS A
HIZS M BRI, TR RS OB 5k I
PRI IR, WU E B 4R R LA R
.
ARLRFUGES, 5N B
HRBBRY, EBRBEFERBGHE. I
Shy BB E LS ROER GO
FRIMS) Shlk Ak, BIRE R, ETK
W EERN B TR RS
ERESEARTEROEL, BAMEBA
ERRR R,
GEER . XIREREHBEA, S0



258
$ £ X K

1, Wang ZG, et al, Pathomorphological observations of gunshot wounds, Acta Chir

Scand 1982; Suppl 508:185
2. Wang ZG, et al, Pathological changes of gunshot wounds at various intervals af-

ter wounding, Acta Chir Scand 1982; Suppl 508:197
3, TIEE, %, AHEENBMEHEEN. BREREFRE 19825 7(5)1257
4. Berlin R, et al, Local effects of assault rifle bullets in live tissues, Acta Chir

Scand 19765 Suppl 459

5. Rich NM, Modern war wounds, In; Mason JK, The Pathology of violent injury,
London, Edward Arnord 1978:100

6. NBH, . FHEALRASBGEY . BREERRE 1983 8(4)1269

7. Hagelin KW, et al, Missile injury to muscle tissue — a method for facilitating

debridement of devitalized muscle tissue by increased colour contrast, Acta Chir Scand

19795 Suppl 4893159
8. Berlin R, et al, Missile injury to live muscle tissue, Acta Chir Scand 1979;Suppl

480
g, Charters AR 111, et al, Wounding mechanism of very high velocity projectiles,

J Trauma 19763 16:464

Early Morphological Characteristics of the Wound Track

Caused by Fragments

Wang Zhengguo, et al

(Research Institute of Surgery, Third Military Medical College)

Twenty-one adult male dogs weighing from 11.5 to 20 kg (14.15-+2.32)
were used for this study. The soft tissue wounds on the upper parts of the both
hind limbs were inflicted by fragments fired with a smooth-bore testing rifle.
The fragment was square in shape and 0.35 g in weight. The distance from the
muzzle to the skin was 3.5 m. There were three impact velocities “High” (1,500
m/s, 6 dogs), “Middle” (1,000 m/s, 8 dogs) and “Low” (700 m/s, 7 dogs) . De-
bridement and gross examination were carried out 6 hours after injury. The main
conclusions were as follows: 1, Grossly, most of the wound tracks were blind.
The primary wound track in the “High” velocity group looked like a funnel in
shape. The wound cavity near the entrance was the largest in diameter. 2, The
severity of the tissue damage depended on the impact velocity. The higher the

velocity, the larger the wound cavity, the more were the debrided damaged
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tissues, and the wider was the area of tissue damage around the cavity. 3. Ba-
sed on the gross inspection, and light and electron microscope observations it
was found that one of the predominant characteristics of tissue da;rlage caused
by fragments was the irregularity or unevenness. It was especially true in the
case of the “High” velocity group. The distribution of tissue damage seemed to
be “Jumping” or “Mosaic”. It probably resulted from the irregularity of energy
delivery from fragments of high velocity and light mass. 4. The difference in
morphological characteristics between wound tracks by bullets and those by
fragments was pointed out and its causes discussed.

Key words: Fragment wound; Wound tract; Morphological characteristics
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