
Anumber of patients with gunshot wounds come to Turkey because
of the ongoing civil war in Syria. The common features of these pa-
tients are the lack of basic medical intervention and late admission

to hospital. Gunshot wounds comprise 64% of all arterial injuries, and 78%
of all vascular injuries.1
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Civil War Surgical Experience:
Gun Shot or Shell Fragment Injuries

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  A num ber of pa ti ents with guns hot wo unds co me to Tur key be ca u se of the
on go ing ci vil war in Syri a. In this study, pa ti ents who ad mit ted our hos pi tal, di ag no sed with vas-
cu lar tra u ma du e to gun shot or shell frag ments in the ci vil war in Syri a we re eva lu a ted, and the
fac tors as so ci a ted with mor ta lity we re iden ti fi ed. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  The study inc lu ded 28 pa-
ti ents who ad mit ted our hos pi tal bet we en Ju ne 2012 and Oc to ber 2013. RRee  ssuullttss:: The re we re 24
(85.7%) ma le and 4 (14.3%) fe ma le pa ti ents with a me an age of 28.05±6.28 ye ars. The me an ti me
from tra u ma to ad mit tan ce was 16.32±15.21 ho urs (ran ge 4 to 48 ho urs). Fi ve (17.9%) pa ti ents we -
re in tu ba ted be fo re ad mis si on. Ni ne pa ti ents (32.1%) re ce i ved fas ci o tomy af ter ope ra ti on. Am pu -
ta ti on ra te was 7.1% in 2 pa ti ents. The in hos pi tal mor ta lity was se en in 4 (14.2%) pa ti ents. The
most im por tant fac tor as so ci a ted with mor ta lity was pre sen ce of pre o pe ra ti ve shock and in tu ba ti -
on (p=0.001). CCoonncc  lluu  ssii  oonn::  Our study sho wed that pre o pe ra ti ve cli ni cal fin dings af fec ted the mor-
ta lity as so ci a ted with vas cu lar tra u ma. A cor rect ba sic me di cal in ter ven ti on wo uld help to furt her
re du ce mor ta lity ra tes.

KKeeyy  WWoorrddss::  Vascular system injuries; wounds gunshot; mortality

ÖÖZZEETT  AAmmaaçç::  Su ri ye'de sür mek te olan iç sa vaş ne de niy le ül ke mi ze bir çok ateş li si lah ya ra lan ma sı
gel mek te dir. Bu ça lış ma da; has ta ne mi ze baş vu ran, Su ri ye' de ateş li si lah ve ya şarap nel ile vas kü ler
trav ma ge çir miş has ta lar de ğer len di ril miş, ve mor ta i le ye et ki eden fak tör ler araş tı rıl mış tır. GGee  rreeçç
vvee  YYöönn  tteemm  lleerr::  Ça lış ma ya has ta ne mi ze Ha zi ran 2012 - Ekim 2013  ta rih le ri ara sın da baş vu ran 28 has -
ta da hil edil miş tir. BBuull  gguu  llaarr::  Yaş or ta la ma sı 28,05± 6,28 yıl olan 24 (%85,7) er kek ve 4 (%14,3) ka -
dın has ta ça lış ma ya da hil edil miş tir. Trav ma dan has ta ne ye baş vu ru ya ka dar ge çen sü re or ta la ma
16,32±15,21 sa at ti (4-48 sa at). Beş (%17,9) has ta baş vu ru ön ce si en tü be edil miş ti. Do kuz (%32,1) has-
ta ya ope ras yon son ra sı fa si o to mi uy gu lan dı. Am pu tas yon ora nı 2 has ta ile %7,1 idi. Has ta ne mor-
ta li te ora nı 4 has ta ile %14,2 idi. Mor ta li te ile il gi li en önem li fak tör pre o pe ra tif şok ve en tü bas yon
var lı ğı ola rak bu lun du (p=0,001). SSoo  nnuuçç::  Bi zim ça lış ma mız pre o pe ra tif kli nik ve ri le rin, vas kü ler
trav ma ile iliş ki li mor ta li te yi et ki le di ği ni gös ter miş tir.Doğ ru ya pıl mış te mel tıb bi mü da ha le mor ta-
li te yi azalt ma da yar dım cı ola cak tır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Vasküler sistem yaralanmaları; yaralar ateşli silah; ölüm oranı
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As the me an isc he mic ti me dec re a ses, mor ta -
lity and mor bi dity ra tes al so dec re a se. In se cond
world war, Ko re a and Vi et nam vas cu lar tra u mas
re sul ted in am pu ta ti on, but to day am pu ta ti on ra -
te is very low.2 Alt ho ugh the am pu ta ti on ra te was
as high as 73% in the past with li ga ti on be ing the
pre fer red tech ni qu e for ar te ri al in ju ri es, to day this
ra te has fal len to as low as 1% thro ugh the de ve -
lop ments in early trans port, di ag no sis and the com-
p lex tre at ment tech ni qu es evol ved.3,4

In this study, pa ti ents who ad mit ted our hos-
pi tal, di ag no sed with vas cu lar tra u ma du e to gun
shot or shell frag ments in the ci vil war in Syri a we -
re eva lu a ted, and the fac tors as so ci a ted with mor-
ta lity we re iden ti fi ed.

MA TE RI AL AND MET HODS

PA TI ENTS

The study inc lu ded pa ti ents who ad mit ted our hos-
pi tal bet we en Ju ne 2012 and Oc to ber 2013 with
vas cu lar tra u ma in ci vil war in Syri a. Da ta re gar -
ding the pa ti ent de mog rap hics, ope ra ti ve pa ra me -
ters and the da ta from the pos to pe ra ti ve co ur se
we re pros pec ti vely col lec ted.  

MA NA GE MENT

The ini ti al as sess ment was ma de with par ti ci pa ti on
of the ort ho pe dist and the vas cu lar sur ge on. The vas-
cu lar sur ge on im me di a tely to ok con trol of the ble e -
ding in the emer gency ro om when ne ces sary. The
pla in and la te ral X-rays we re ta ken to plan re cons -
truc ti on. The vas cu lar di ag no sis was ma de by phys-
i cal exa mi na ti on or Dopp ler ul tra so und (US). When
all par ti ci pa ting dis cip li nes ag re ed that the pa ti ent
wo uld be ne fit from vas cu lar re pa ir and a con co mi -
tant bo ne and soft tis su e re cons truc ti on, the pa ti ent
was ta ken in to ope ra ting ro om, in emer gency con di-
ti ons. All pa ti ents re ce i ved te ta nus vac ci ne and du -
al an ti bi o tics be fo re the ope ra ti on. Fol lo wing
sur gi cal an ti sep sis and dra ping, the ini ti al sur gi cal
exp lo ra ti on was per for med by the vas cu lar sur ge on
for ar te ri al or ve no us re pa ir. Af ter this pro ce du re,
ort ho pe dists be gan exp lo ra ti on for the re cons truc ti -
on of bo ne, if ne e ded. Af ter the ope ra ti on, all pa ti -
ents we re trans fer red in to the ter ti ary in ten si ve ca re

unit (ICU). In or der to pre vent strugg ling and un-
con trol led mo ti on du ring re co very from anest he si -
a, the pa ti ent was not ex tu ba ted in the ope ra ting
ro om. In ad di ti on to in tra ve no us flu ids, anal ge sics
and an ti bi o tics, the pa ti ents al so re ce i ved he pa rin in-
fu si on in the first 24 ho urs. If ne e ded, fas ci o tomy
was per for med in ICU af ter the ope ra ti on.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy ses we re per for med with SPSS 17.0
soft wa re (SPSS Chi ca go, Il li no is). Nor mally dis tri -
bu ted con ti nu o us va ri ab les we re ex pres sed as me -
an±stan dard de vi a ti on (SD), ab nor mally dis tri bu ted
con ti nu o us va ri ab les we re ex pres sed as me di an
(25%-75%,) and ca te go ri cal va ri ab les we re de fi ned
as fre qu en ci es and per cen ta ges. Mann Whit ney-U
test was used to de ter mi ne dif fe ren ces bet we en
con ti nu o us va ri ab les. Fis her Exact Chi-squ a re test
was used de ter mi ne dif fe ren ces bet we en ca te go ri -
cal va ri ab les. The p va lu es smal ler than 0.05 we re
con si de red as sta tis ti cally sig ni fi cant.

RE SULTS

The pa ti ents’ de mog rap hic cha rac te ris tics are gi ven
in Tab le 1. The re we re 24 (85.7%) ma le and 4
(14.3%) fe ma le pa ti ents with a me an age of
28.05±6.28 ye ars. The me an ti me from tra u ma to
ad mit tan ce was 16.32±15.21 ho urs (ran ge 4-48 ho -
urs). Fi ve (17.9%) pa ti ents we re in tu ba ted be fo re
ad mis si on. Ele ven (39.3%) pa ti ents al so had bo ne
pat ho logy. All pa ti ents had clo se ran ge guns hot or
shell frag ments in ju ri es con fi ned to only one ex tre -
mity for vas cu lar tra u ma. All pa ti ents ca me from
ci vil war in Syri a. The symptoms and fin dings on
ad mis si on are gi ven in Tab le 2.  
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Patient group 

Mean±SD (n=28)

Age (year) 26.75±6.37

Males (%) 24 (85.7%)

Admission time 16.32±15.21

Preoperative shock 5 (17.9%)

TABLE 1: Preoperative characteristics of the patient
group.

SD: Standard deviation.



All pa ti ents we re ta ken in to the ope ra ting ro -
om wit hin the first ho ur of the ir ad mis si on. Re-
ope ra ti on was per for med in 2 pa ti ents for vas cu lar
comp li ca ti ons. Bo ne pat ho logy was re pa i red af ter
vas cu lar re pa ir du ring the sa me ope ra ti on. Ten pa-
ti ents ini ti ally re ce i ved an ex ter nal fi xa ti on, and 1
pa ti ent re ce i ved in tra me dul lary sta bi li za ti on pro-
ce du re to ac hi e ve re co very. Me an ti me of hos pi tal
stay was 13.68±7.54 days (1-33 days). Me an ble e -
ding amo unt in to the sur gi cal dra ins was
350.43±85.34 ml in the pos to pe ra ti ve first day. The
dra ins we re re mo ved when the vo lu me was less
than 25 ml per day. No ne of the pa ti ents had a sys-
te mic in fec ti on whe re as two pa ti ents had lo cal wo -
und in fec ti ons. Comp le te re co very was ac hi e ved
with ap prop ri a te an ti bi o tic tre at ment and wo und
ca re. 

The vas cu lar in ju ri es are sum ma ri zed in Tab -
le 3. Fo ur (14.3%) pa ti ents re ce i ved pri mary re vas -
cu la ri za ti on to the ex tre mity, 18 (64.3%) re ce i ved
au to lo go us graft in ter po si ti on with gre at sap he no -
us ve in, and 5 (17.9%) re ce i ved poly tet raf lu o ro -
eth yle ne (PTFE) graft in ter po si ti on and 1 (3.6%)
re ce i ved PTFE and sap he no us ve in graft in ter po si -
ti on. 

Ni ne pa ti ents (32.1%) re ce i ved fas ci o tomy af -
ter the ope ra ti on. Fas ci o tomy was per for med be ca -
u se of re per fu si on in jury.  Am pu ta ti on ra te was
7.1% per for med in 2 pa ti ents. In one pa ti ent, the -
re was a hu ge tis su e de fect un der the kne e, and am-
pu ta ti on was per for med af ter the sap he no us ve in
bypass was per for med. In anot her pa ti ent, mul tip -
le bul let em bo li oc cur red, and af ter em bo lec tomy,
a ves sel dis sec ti on was se en un der the kne e. When
we com pa re pa ti ents with fas ci o tomy and wit ho ut

fas ci o tomy, the re we re no sta tis ti cally dif fe ren ces.
The in hos pi tal mor ta lity ra te was 14.2% (4 pa ti -
ents). The most im por tant fac tor as so ci a ted with
mor ta lity was pre sen ce of pre o pe ra ti ve shock and
in tu ba ti on (p=0.001) (Tab le 4).

DIS CUS SI ON 

Vas cu lar in ju ri es oc cur fre qu ently in the lo wer ex-
tre mity du e to guns hot or shell frag ment in ju ri es.
Se ve re bo ne frac tu re and soft tis su e da ma ge are
mostly ac com pa ni ed with the se in ju ri es. Si mi lar to
our study, most fre qu ently fe mo ral ar tery in ju ri es
ha ve be en re por ted in the li te ra tu re. Ble e ding, an
en lar ging he ma to ma or the isc he mi a of the limb
may all gu i de the physi ci an for the cor rect di ag no -
sis. Pe net ra ting and shot gun wo unds ha ve dif fe rent
mec ha nisms of in jury along with the ir di rect ef-
fects on the ves sels. Alt ho ugh an gi og raphy re ma ins
the gold stan dard for the di ag no sis, pre sen ce of so -
me physi cal fin dings may be eno ugh.5 In Van Wa -
es et al.’s se ri es, the aut hors des cri bed a se lec ti ve
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Patient group (n=28)

Hypovolemic shock 5 (17.9%)

Hematoma 19 (67.8%)

Pulsatile bleeding 9 (32.2%)

Paresis 6 (66.6%)

Ischemia 28 (100%)

TABLE 2: Symptoms and clinical findings on admission.

Patient group (n=28)

Arm artery 7 (25%)

Arm vein 1 (3.6%)

Leg artery 7 (25%)

Leg vein 2 (7.1%)

Leg artery&vein 11 (39.3%)

TABLE 3: Vascular injuries.

Mortality 

(-) (n:24) (+) (n:5) p value

Age* 25 (22-29.75) 26.50 (25.25-33) 0.428

Admission time* 12 (8.50-19) 9 (8-14.50) 0.372

Gender

Female 4 (16.7%) 0 1.000

Male 20 (83.3%) 4 (100%)

Preoperative Shock& 1 (4.2%) 4 (100%) 0.001

Intubation

Bone fracture 10 (41.7%) 1 (25%) 1.000

Fasciotomy 9 (37.5%) 0 0.273

TABLE 4: Factors associated with mortality.

*Median (25%-75%).



non-ope ra ti ve ma na ge ment ba sed on cli ni cal exa -
mi na ti on and ad di ti o nal in ves ti ga ti ons for pe net -
ra ting vas cu lar in ju ri es, and sug ges ted ad di ti o nal
in ves ti ga ti ons just in he mody na mi cally sta bi li zed
pa ti ents.6 In this study, we used physi cal exa mi na -
ti on and only Dopp ler US for di ag no sis to be as fast
as pos sib le. 

Mec ha nism of in jury va ri es bet we en dif fe rent
co un tri es, and cer ta inly when in ju ri es in the pe a ce
and war con di ti ons are com pa red.7 A re vi ew of vas-
cu lar tra u ma in a big USA city, Bos ton, re por ted
that guns hot wo unds oc cur red 50%.8 On the ot her
hand, the re we re no guns hot wo unds in Ox ford,
but 23% of in ju ri es we re du e to kni fe wo unds.9 In
our study, all wo unds we re mi li tary, and they con-
sis ted of guns hot or shell frag ment in ju ri es. 

The se ve rity of tis su e isc he mi a de pends on its
du ra ti on, le vel of ar te ri al in jury and the ex tent of
soft tis su e da ma ge. To le ran ce of musc le tis su e to is-
c he mi a wit ho ut any ir re ver sib le da ma ge is ge ne -
rally ag re ed to be 4-6 ho urs. Early de-com pres si on
fas ci o tomy pre vents this da ma ge.10 In this study,
we per for med fas ci o tomy to tho se who ne e ded just
af ter the ope ra ti on, in ICU. 

Am pu ta ti on ra te is small in our se ri es when
com pa red with pre vi o us re ports in the li te ra tu re.

Du a et al. com pa red mi li tary and ci vi li an pop li te al
ar tery tra u ma out co mes and am pu ta ti on ra tes, and
re por ted them as 29% in the mi li tary gro up and
13% in the ci vi li an gro up.11 Mul le nix et al. iden ti -
fi ed fo ur fac tors in de pen dently as so ci a ted with am-
pu ta ti on: ip si la te ral frac tu re, comp lex soft tis su e
in jury, ner ve in jury and high ex tre mity ab bre vi a -
ted in jury sco re.12 In our as say, am pu ta ti on ra te is
7.1%, se en only in 2 pa ti ents. One had a hu ge tis-
su e de fect, just as des cri bed in the li te ra tu re. 

CONC LU SI ON

Mor ta lity is ra rely se en af ter ex tre mity tra u ma.5 In
our se ri es, mor ta lity ra te was 14.2% (4 pa ti ents).
All of the mor tal ca ses we re in tu ba ted be fo re the ir
ad mis si on to hos pi tal. They we re all in hypo vo le -
mic shock. When we com pa re our re sults with the
li te ra tu re, mor ta lity ra te is qu i te high. This can be
as so ci a ted with the pa ti ents’ pre o pe ra ti ve con di ti -
ons. Our study sho wed that pre o pe ra ti ve cli ni cal
fin dings af fec ted the mor ta lity as so ci a ted with vas-
cu lar tra u ma. A cor rect ba sic me di cal in ter ven ti on
wo uld help to furt her re du ce mor ta lity ra tes.
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