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Abstract
Background:  The  incidence  of  deaths  and  injuries  associated  with  gunshot  wounds  deserves
special attention,  mainly  because  of  its  repercussions  on  hospital  resources  and  the  diagnosis
and treatment  protocols.
Objective:  To  perform  an  analysis  on  the  epidemiological  factors  associated  with  gunshot
wounds.
Material and  methods:  An  analysis  was  made  of  multiple  variables  of  all  patients  diagnosed
with gunshot  wounds  during  the  period  between  2005  and  2015.
Results: A  total  of  605  cases  were  found,  and  an  additional  sub-group  of  314  cases  was  obtained
for a  deeper  analysis.  The  overall  mortality  rate  was  7.9%.  The  main  anatomical  region  was
the abdomen,  with  44%.  A  total  of  324  laparotomies  were  performed,  124  incisions  of  the
thoracic  wall,  and  72  vascular  examinations.  In  the  sub-group  of  314  cases,  a  16.9%  and  42%  of
laparotomies  and  vascular  examinations,  respectably,  were  reported  without  evidence  of  injury

to internal  organs.

Discussion:  Morbidity  and  mortality  increases  when  2  or  more  wounds  are  present  with  multiple
organ injuries,  in  patients  with  multiple  transfusions,  or  in  those  transferred  to  the  intensive
care unit.
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Conclusions:  The  incorporation  of  a  physical  evaluation  format  by  all  the  departments  involved
is suggested  for  patients  that  are  attended  with  gunshot  wounds,  in  order  to  obtain  more
epidemiological  information  of  these  injuries  for  further  studies.
© 2016  Academia  Mexicana  de  Ciruǵıa  A.C.  Published  by  Masson  Doyma  México  S.A.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

PALABRAS  CLAVE
Epidemiología;
Heridas;
Arma  de  fuego

Epidemiología  de  las  lesiones  por  proyectil  de  arma  de  fuego  en  el  Hospital
Universitario  ‘‘Dr.  José  Eleuterio  González’’  de  la  Universidad  Autónoma  de  Nuevo
León

Resumen
Antecedentes:  La  incidencia  de  heridas  y  muertes  por  herida  por  proyectil  de  arma  de  fuego
merece una  atención  especial  en  su  epidemiología,  protocolos  de  manejo  y  tratamiento.
Objetivos:  Determinar  las  características  epidemiológicas  de  las  heridas  por  proyectil  de  arma
de fuego.
Material  y  métodos: Entre  2005  y  2015  se  analizaron  todos  los  pacientes  con  diagnóstico  de
heridas por  proyectil  de  arma  de  fuego.  Se  estudiaron  múltiples  variables  de  su  atención
hospitalaria.
Resultados:  Se  obtuvo  un  total  de  605  casos,  los  cuales  se  analizaron  como  universo  total  de
pacientes  y,  además,  se  tomó  una  muestra  de  314  casos,  para  un  análisis  más  detallado.  Se
obtuvo una  mortalidad  total  de  7.9%.  Se  realizaron  324  laparotomías,  124  incisiones  de  la  pared
torácica,  y  72  exploraciones  vasculares.  Dentro  del  grupo  de  resultados  específicos  se  obtuvo
un 16.9%  y  42%  de  laparotomías  y  exploraciones  vasculares,  respectivamente,  sin  evidencia  de
lesión.
Discusión: La  morbimortalidad  aumenta  significativamente  en  pacientes  con  2  o  más  heridas,
múltiples  transfusiones  y  con  requerimiento  de  estancia  en  la  unidad  de  cuidados  intensivos.
Conclusiones:  Se  propone  la  incorporación  de  un  formato  de  evaluación  física  de  los  pacientes
con heridas  por  proyectil  de  arma  de  fuego,  por  parte  de  los  servicios  involucrados  en  su
atención,  que  promueva  la  generación  de  trabajos  de  investigación  más  detallados.
© 2016  Academia  Mexicana  de  Ciruǵıa  A.C.  Publicado  por  Masson  Doyma  México  S.A.  Este  es  un
art́ıculo Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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In  the  year  2000  Mexico  had  a  higher  than  2  digit  rate  of
ackground

unshot  wounds  vary  in  many  ways  regarding  their  mech-
nism  of  production  or  ballistic  properties,  the  site  of
he  wounds,  the  anatomical  regions  which  are  affected,
he  severity  of  the  wound  and  the  possible  evolution
f  the  affected  organs.

Regardless  of  how  slight  a  wound  appears  to  be,  patient
valuation  must  be  exhaustive  and  must  always  take  into
ccount  the  possibility  that  vital  structures  have  been
ffected.  It  is  therefore  fundamental  to  detect  wounds  that
ay  be  catastrophic  if  they  are  detected  at  a  late  stage,

iven  that  some  wounds  take  some  time  before  causing
linical  symptoms.  These  include  intestinal  perforations,
ertain  wounds  to  blood  vessels,  lead  poisoning  and  tis-
ue  necrosis  caused  in  the  periphery  of  the  projectile  path
avity.1

Gunshot  wounds  are  now  a  worldwide  public  health  prob-
em.  In  the  past  15  years  wounds  caused  by  weapons  of

his  type  have  undergone  a  major  increase.2 Many  factors
ave  influenced  this  growth,  including  family  disintegra-
ion,  unemployment,  joining  criminal  groups  when  young,

h
g
l

xperiences  with  drugs  and  the  uncontrolled  diffusion  of  vio-
ent  acts  in  the  mass  media,  as  well  as  the  fact  that  weapons
re  easier  to  acquire.3

Every  year  in  the  United  States  30,000---50,000  people
ie  due  to  gunshot  wounds,  and  they  are  the  first  cause
f  death  in  the  first  2  decades  of  life;  moreover,  it  is  esti-
ated  that  for  each  death  there  are  at  least  3  incapacitating
ounds.  This  means  there  are  approximately  150,000  gun-

hot  wounds  per  year.4 Violence  using  firearms  has  a  major
conomic  impact,  as  it  is  the  third  most  expensive  lesion
nd  the  fourth  cause  of  hospitalisation.5

In  the  period  from  2000  to  2007  400,000  deaths  occurred
ue  to  external  causes.6 Of  these,  79,784  were  homicides,
mounting  to  19%  of  the  total.  When  the  external  causes  of
ortality  in  the  general  population  are  analysed  individu-

lly,  homicides  are  the  second  cause  of  death  after  traffic
ccidents,  while  in  some  age  groups  such  as  the  one  from
5  to  44  years  old  they  are  the  first  cause.7
omicides  per  100,000  inhabitants  (10.15).  This  figure  has
radually  gone  down  to  a  rate  of  8.38  in  2007,  one  of  the
owest  rates  in  decades.8
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Figure  1  Homicide  rate  per  100,000  inhabitants  at  a  national
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identified  together  with  the  type  of  wound  and  surgical
level.  Source:  The  National  Statistics  and  Geographical  Institute
(INEG).

Violence  is  now  seen  to  be  a  public  health  problem  and
a  serious  social  epidemic.  It  is  expressed  not  only  in  the
number  of  deaths  or  mortality  rates,  but  also  in  the  amount,
intensity  and  variety  of  ways  in  which  it  occurs.  It  also  causes
deterioration  in  quality  of  health  and  the  health  conditions
of  the  population.9

Statistics  show  that  in  2014  20,010  homicides  were
recorded  in  Mexico  (11,514  of  which  were  caused  by  firearm
projectiles),  i.e.,  a  proportion  of  16  per  100,000  inhabitants
at  national  level.10

Homicides  cause  about  1.5%  of  total  deaths  in  our
country.  According  to  the  vital  statistics  of  the  National
Statistical  and  Geographical  Institute  (INEG),  there  were
no  major  variations  in  the  number  of  homicides  recorded
from  2000  to  2007.  However,  in  2008  a  significant  increase
was  recorded,  with  14,006  homicides  (13  per  100,000  inha-
bitants).  This  tendency  carried  on  increasing  and  reached
its  highest  peak  in  2011,  with  27,213  homicides  (24  per
100,000  inhabitants).  Subsequently  there  was  a  slight  reduc-
tion  down  to  the  figure  of  20,010  homicides  recorded  in  2014
(16  per  100,000  inhabitants),  which  represents  a  fall  of  27%
in  comparison  with  201211 (Fig.  1).

It  is  clear  that  differences  exist  between  different
Federal  districts  in  our  country,  and  that  these  should
be  considered.  According  to  INEG  data,  among  the  areas
with  the  highest  levels  of  homicides  particularly  outstand-
ing  cases  include  Chihuahua  (76  per  100,000  inhabitants),
Baja  California  (33  per  100,000  inhabitants)  and  Sinaloa
(30  per  100,000  inhabitants).  All  of  these  underwent  a
sudden  increase  during  2008,  mainly  located  in  the  munic-
ipalities  of  Ciudad  Juárez  (108  per  100,000  inhabitants),
Tijuana  (47  per  100,000  inhabitants)  and  Culiacán  (42  per
100,000  inhabitants),  respectively.12

The  state  of  Nuevo  León  has  remained  among  the  first
12  regions  over  the  years.  According  to  the  latest  INEG  data,
in  2014  the  areas  with  the  highest  homicide  levels  were
Guerrero  (48  per  100,000  inhabitants),  Chihuahua  (46  per
100,000  inhabitants),  Sinaloa  (38  per  100,000  inhabitants),

Tamaulipas  (25  per  100,000  inhabitants)  and  Sonora  (23  per
100,000  inhabitants).13

Homicide  mainly  affects  men.  Murders  of  men  account
for  from  87%  to  90%  of  all  homicides,  and  of  these,  the  age
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roup  that  is  affected  the  most  is  that  from  15  to  34  years
ld.14,15

The  increase  in  violence  in  our  country  is  associated  to
 certain  degree  with  the  increase  in  unemployment  rates,
ith  levels  of  poverty  and  with  the  fall  in  per  capita  GDP.16

dditionally,  we  should  not  ignore  the  increasing  number  of
rearms  possessed  by  the  Mexican  population,  the  majority
f  which  are  brought  into  the  country  illegally  over  the  bor-
er  with  the  United  States.  It  has  even  been  said  that  about
0%  of  the  weapons  confiscated  by  the  Mexican  authorities
rom  2006  to  2010  had  been  illegally  brought  into  the  country
rom  the  United  States.17

The  percentage  of  homicides  caused  by  gunshot  has
ncreased  notably  over  recent  years,  so  that  now  almost  2
f  every  3  homicides  in  the  country  are  committed  using
rearms.  This  illustrates  not  only  the  levels  of  violence
hich  exist,  but  also  the  availability  in  the  market  and
ccessibility  of  weapons  of  this  type,  which  are  obviously
ore  lethal.18

It  is  vitally  important  that  doctors  and  health  institu-
ions  are  expert  in  external,  internal  and  terminal  ballistics
ssociated  with  clinical  symptoms.  This  knowledge  offers  us
mportant  data  which  allows  us  to  understand  the  differ-
nt  types  of  wounds  presented  by  a  patient  with  gunshot
njuries.  The  magnitude  of  the  wounds  caused  by  a  firearm
epends  on  the  energy  transmitted  by  the  projectile  to  the
arget,  and  this  depends  not  only  on  velocity  but  also  on  the
alibre  or  diameter  of  the  projectile,  its  shape,  stability  in
ight  and  its  weight.

Firearm  projectiles  cause  damage  by  tissue  disruption,
eading  to  haemorrhages  and  infections.  The  amount  of
inetic  energy  transferred  from  a  projectile  to  the  sur-
ounding  tissues,  internal  organs  and  structures  which  are
amaged  directly,  as  well  as  the  final  location  of  the  projec-
ile,  all  determine  the  severity  of  gunshot  wounds.

bjectives

verall  objective

o  describe  the  epidemiology  of  gunshot  wounds  in  ‘‘Dr.  José
leuterio  González’’  University  Hospital,  of  Nuevo  León  Uni-
ersidad  Autónoma,  so  that  it  can  be  properly  analysed,
s  well  as  to  gain  greater  knowledge  of  the  socioeconomic
ariables  involved  in  their  management  and  treatment.

econdary  objectives

o  generate  statistical  information  that  will  be  useful  for
ther  disciplines  connected  with  public  health  and  secu-
ity,  to  attain  greater  comprehension  of  this  complex  social
roblem.  To  generate  information  that  is  reliable  and  objec-
ive,  so  that  the  most  affected  anatomical  sites  can  be
reatment  applied.  This  will  make  it  possible  to  develop
raining  courses  for  interns  that  centre  on  the  most  frequent
ypes  of  wounds  in  our  area.
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gunshot  wound  from  January  2005  to  December  2015  were
reviewed.  Of  these  605  were  admitted  and  treated  by  the
General  Surgery  Department,  and  these  were  considered  to
be  the  total  universe  of  patients  (n  =  605).  The  majority  of
the  other  patients  were  treated  by  the  Traumatology  or  Neu-
rosurgery  Departments,  and  they  were  excluded  from  the
study.

The  decision  was  taken  to  divide  the  results  into
2  groups,  general  and  specific.  The  group  of  general  results
included  all  of  the  cases  (n  =  605)  with  data  obtained  from
the  database  supplied  by  the  Hospital  Archive  and  Statistics
Department.  It  was  no  possible  to  revise  the  clinical  files  of
cases  from  January  2005  to  December  2010  due  to  the  clear-
ance  policy,  according  to  which  only  the  last  5  year  history  of
each  patient  is  kept  on  file.  This  group  included  the  variables
of  year,  month,  sex,  age,  marital  status,  occupation,  state  of
the  Mexican  republic,  municipality  and  suburb  of  residence,
days  of  hospitalisation,  duration  of  stay  the  Intensive  Care
Unit,  anatomical  location  of  the  wound,  surgical  approach
and  mortality.

The  group  of  specific  results  only  included  the  sample  of
cases  from  January  2011  to  December  2015  (n  =  359)  and,
of  these,  only  those  for  which  it  was  possible  to  revise
their  clinical  file  (n  =  314),  so  that  more  detailed  information
was  obtained  about  each  case.  This  group  also  included  the
variables  of  number  of  wounds,  number  of  lesions,  type  of
lesion,  surgical  treatment  applied,  blood  transfusions,  num-
ber  of  days  in  the  Intensive  Care  Unit  and  patient  follow-up.

Group  I.  General  results

A  total  of  605  cases  were  reviewed,  of  which  the  year  with
the  most  cases  was  2011  with  118  (19.5%)  of  reported  cases,
followed  by  2010  and  2012  with  92  (15.2%)  and  89  (14.7%)
cases,  respectively  (Fig.  2).  The  distribution  according  to
year  showed  a  notable  increase  in  2010,  2011  and  2012  which
together  accounted  for  49.4%  of  cases,  with  299  patients.
Regarding  the  months  when  cases  occurred,  the  highest
number  of  cases  were  in  June,  with  72  (11.8%)  cases,  fol-
lowed  by  February  with  62  (10.2%).

Demographic  variables  were  analysed  with  the  follow-
ing  results:  men  predominated,  with  554  (91.6%)  cases;  the
average  age  was  29.4  years  old,  with  a  SD  of  11.8.  This
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aterial and methods

etrospective,  observational,  descriptive  and  transversal
nalysis  was  undertaken  for  the  design  of  this  study.  A
opulation  of  patients  admitted  to  the  General  Surgery
epartment  of  ‘‘Dr.  José  Eleuterio  González’’  University
ospital  of  Nuevo  León  Universidad  Autónoma,  during  a
eriod  from  January  2005  to  December  2015  and  diagnosed
s  having  suffered  gunshot  wound.

escription  of  study  design

he  study  was  carried  out  with  the  authorisation  of  the
ospital  Research  Committee.  The  variables  to  be  analysed
ere  taken  from  a  database  supplied  by  the  Archive  and
tatistical  Department  of  the  said  hospital.  After  this  the
les  from  the  period  from  January  2011  to  December  2015
ere  reviewed,  as  no  clinical  files  were  available  from  pre-
ious  years  due  to  the  clearance  policy.  The  information  was
ollected  in  a  database  for  subsequent  statistical  analysis.

ariables  analysed

ear,  month,  sex,  age,  marital  status,  occupation,  Mexican
tate,  municipality  and  suburb  of  residence,  days  of  hos-
italisation,  duration  of  stay  in  the  Intensive  Care  Unit,
natomical  site  of  wound,  number  of  wounds,  type  of
ound,  surgical  approach  and  treatment,  blood  transfusions
nd  patient  follow-up  and  mortality.

nclusion  criteria

atients  admitted  to  and  treated  by  the  General  Surgery
epartment  of  ‘‘Dr.  José  Eleuterio  González’’  University
ospital  of  Nuevo  León  Universidad  Autónoma,  and  diag-
osed  as  having  suffered  gunshot  wound  during  a  period  from
anuary  2005  to  December  2015.

xclusion  criteria

atients  with  incomplete  data.
As  this  is  a  retrospective  study  neither  the  approval  nor

he  informed  consent  of  patients  were  obtained.  Statistical
ata  are  used  without  including  any  personal  data  of  the
ubjects.

valuation  methods

ata  were  analysed  using  the  Numbers
®

v3.6.1  (Apple  Inc.)
omputer  programme.  Statistical  analysis  was  performed
sing  the  IBM  SPSS  Statistics  v20.0  programme  (SPSS,  Inc.,
rmonk,  NY,  U.S.A.),  of  a  descriptive  type  according  to  con-
entional  methods,  and  the  results  are  expressed  as  tables
nd  figures,  enabling  conclusions  to  be  drawn.
esults

 total  of  1423  cases  of  patients  admitted  to  ‘‘Dr.  José
leuterio  González’’  University  Hospital  with  a  diagnosis  of
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Figure  2  Distribution  of  frequency  per  year.  Source:  ‘‘Dr.  José
Eleuterio  González’’  University  Hospital.
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Figure  3  Distribution  of  frequency  according  to  age  groups.
Source:  ‘‘Dr.  José  Eleuterio  González’’  University  Hospital.

corresponds  to  58%  of  the  cases,  which  are  distributed  in
the  age  group  from  15  to  29  years  old  (Fig.  3).  In  terms  of
marital  status,  a  total  of  298  (49.2%)  patients  were  single,
161  (26.6%)  were  married  and  98  (16.2%)  were  living  with
their  partner.

Regarding  occupation,  the  groups  with  the  largest  num-
bers  of  cases  were  builders/workers,  with  110  (18.2%),
employees  with  95  (15.7%)  and  unemployed  with  74  (12.2%)
patients.

All  of  the  patients  were  from  the  state  of  Nuevo  León,
within  which  the  municipalities  with  the  highest  rates  of
incidence  were  Monterrey  (309  cases,  51%),  a  percentage
that  could  be  expected  given  the  location  of  the  hospital,
followed  by  the  municipalities  of  Guadalupe  (58,  9.6%),  Apo-
daca  (49,  8.1%),  San  Nicolás  (32,  5.3%),  Escobedo  (28,  4.6%),
Santa  Catarina  (26,  4.3%)  and  Juárez  (19,  3.1%).

A  total  mortality  of  7.9%  was  reported;  the  median  num-
ber  of  days  of  hospital  was  7,  with  an  interquartile  range  of
7---13.  Additionally,  84  (13.9%)  of  the  cases  required  a  period
of  time  in  the  Intensive  Care  Unit.

The  anatomical  locations  which  were  involved  the  most
often  were  the  abdomen,  with  a  total  of  266  (44%)  cases,  fol-
lowed  by  the  thorax  with  118  (19.5%)  cases.  It  has  to  be  born
in  mind  that  this  study  only  took  into  account  patients  admit-
ted  to  the  General  Surgery  Department,  so  that  anatomical
locations  such  as  the  limbs,  which  are  normally  some  of  the
locations  most  commonly  affected,1,2 are  hardly  reported  in
this  study.

597  surgical  procedures  were  performed,  with
324  (54.4%)  laparotomies,  124  (20.8%)  incisions  in  the
thoracic  wall  and  pleural  wall,  and  72  (12%)  vascular
explorations,  among  others.

Group  II.  Specific  results

This  group  includes  the  sample  of  cases  in  which  it  was  possi-
ble  to  review  their  clinical  file  (n  =  314),  adding  the  following

variables:  number  of  wounds,  number  of  lesions,  type  of
lesion,  surgical  treatment,  blood  transfusions,  days  in  the
Intensive  Care  Unit  and  patient  follow-up.

r
a
f

ounds  or  impacts.  Source:  ‘‘Dr.  José  Eleuterio  González’’  Uni-
ersity  Hospital.

The  number  of  wounds  or  impacts  varies  from  1  to  4,  with
 median  of  1  (Fig.  4).  Moreover,  in  170  (54.1%)  cases  there
as  a  single  lesion,  while  in  144  (45.9%)  cases  2  or  more
rgans  were  affected.  It  was  decided  to  exclude  wounds  that
nly  affected  the  skin  or  soft  tissues  and  ones  which  were
imply  sutured  from  this  distribution,  as  they  are  not  fully
escribed  in  the  clinical  files  of  the  patients.

A  total  of  532  lesions  were  reported,  and  a  total  of
18  procedures  were  performed.  In  57.7%  the  lesion  was  in
he  abdominal  cavity,  where  in  order  of  frequency  intesti-
al,  gastric,  hepatic  and  splenic  lesions  occurred.  29.8%  of
esions  were  in  the  thoracic  cavity,  where  the  lungs  and
iaphragms  were  the  most  frequent  sites  of  lesions.  8.5%
f  the  lesions  reported  were  vascular,  among  which  those  of
he  lower  limbs  stand  out.

A  total  of  518  surgical  procedures  were  performed,
mong  which  primary  repairs  to  hollow  viscera  stand
ut,  together  with  intestinal  resections  and  anastomosis,
ntestinal  shunts,  thoracic  catheterisation,  splenectomies,
epatorrhaphies  and  vascular  explorations  with  primary
epairs  and  vascular  grafts.

The  most  common  associated  lesions  were  fractures  of
he  limbs,  pelvis  or  spinal  column,  in  29  (5.5%)  cases,  with

 certain  degree  of  spinal  injury.
In  more  detailed  analysis  of  the  lesions  and  procedures

wo  points  can  be  underlined:  (1)  (120)  92.3%  of  thoracic
esions  were  resolved  by  endopleural  catheterisation,  while
nly  10  (7.7%)  required  thoracotomy.  Only  13  (10%)  of
omplications  arose  here,  among  which  retained  haemoth-
rax  and  empyema  stand  out.  (2)  of  the  lesions  to  the
olon  and  rectum,  primary  repair  or  resection  and  anasto-
osis  were  only  performed  in  5  (6.1%)  of  cases,  with  86.6%

f  intestinal  shunts.  The  literature  currently  states  that
rimary  repair  or  resection  and  anastomosis  can  be  used
n  the  majority  of  lesions,  regardless  of  how  severe  they
re.

68  (21.7%)  of  cases  required  admission  to  the  Intensive
are  Unit,  for  a  median  duration  of  7  days  and  an  interquar-
ile  range  of  from  4.25  to  12.75  days.  171  (54.5%)  of  cases

equired  blood  transfusions,  with  a  median  number  of  3  and
n  interquartile  range  of  2---5,  up  to  a  total  of  728  units  trans-
used  in  these  171  cases.  If  patients  who  received  5  units  or
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ore  of  blood  are  considered  to  be  ‘‘polytransfused’’  then
his  applies  to  58  (34%)  of  these  cases.

In  patient  follow-up  the  most  relevant  actions  were  the
losure  of  a  colostomy  or  ileostomy,  which  were  performed
n  27  and  8  patients,  respectively.  In  3  cases  of  colostomy
losure  there  was  leakage  from  the  anastomosis  followed  by
eath  of  the  patient,  and  in  2  cases  of  closure  of  an  ileostomy
here  was  leakage  from  the  anastomosis  that  was  treated
y  a  new  intestinal  shunt.  It  must  be  born  in  mind  that  our
nstitution  is  a  teaching  hospital,  so  that  the  majority  of
hese  procedures  were  performed  by  interns  in  training,  so
hat  complications  such  as  those  described  above  may  be
xpected.  Additionally,  other  complications  were  reported
uch  as  retained  haemothorax,  dehiscence  of  the  surgical
ound,  pancreatic  fistula,  infection  of  the  surgical  wound
nd  thrombosis  of  a  vascular  graft,  among  others.

Another  important  datum  refers  to  the  66  cases  in  which
 surgical  procedure  was  performed  without  lesions  being
ound.  242  laparotomies  were  performed  from  January  2011
o  December  2015,  of  which  41  (16.9%)  found  no  lesion,  as
ell  as  22  (42%)  vascular  explorations  that  also  found  no  sign
f  lesions.

When  the  mortality  was  examined  in  greater  detail
n  =  48),  the  files  of  31  cases  were  reviewed;  the  file  had
een  cleared  in  the  other  cases.  60%  of  these  cases  occurred
rom  2010  to  2012,  which  were  the  most  violent  years.
5  (93.8%)  of  all  these  cases  involved  men.  The  majority
f  them  were  in  the  age  range  from  15  to  44  years  old,  with

 median  age  of  30.5  years  old  (SD  13.2).  80%  of  these  cases
ad  2 or  more  wounds,  and  the  majority  of  them  had  mul-
iple  lesions.  The  anatomical  sites  affected  the  most  often
ere  the  thorax  and  abdomen.  There  was  a  median  of  9  days
f  hospitalisation  and  an  interquartile  range  of  from  4  to
6.  Additionally,  39  patients  required  a  stay  in  the  Intensive
are  Unit,  with  a  median  stay  of  8  days  and  an  interquartile
ange  of  from  4.25  to  15.  29  cases  required  blood  transfu-
ions,  and  69%  of  patients  required  multiple  transfusions.  A
otal  of  204  units  of  blood  were  transfused  (a  median  of  6
ith  records  of  from  4  to  9),  representing  28%  of  the  total
nits  transfused  from  2011  to  2015.  Of  the  lesions  found,
hose  affecting  the  duodenum  stand  out  (2.3%),  which  had

 high  rate  of  mortality  (66.6%  of  patients  with  duodenal
esions  died).

iscussion

he  homicide  rate  in  Mexico  has  ceased  to  decline.  There
as  a  significant  upturn  in  its  incidence  from  2008  to  2010,
lthough  it  has  once  again  fallen  in  recent  years.19

The  number  of  gunshot  wound  cases  admitted  and
reated  in  ‘‘Dr.  José  Eleuterio  González’’  University  Hos-
ital  from  January  2005  to  December  2015,  corresponds  to
he  incidence  and  rates  of  homicide  by  firearm  at  a  national
evel,  and  it  follows  the  same  tendency  over  the  years.  There
re  many  reasons  for  this  increase,  although  there  can  be  no
oubt  that  the  most  important  one  has  been  the  fight  against
rganised  crime.
Understanding  the  reasons  for  different  levels  of  violence
nd  most  especially  the  increase  in  the  levels  of  homicide
y  firearm  is  certainly  complex.  It  requires  analysis  of  the
ocial,  economic,  political  and  cultural  context  that  leads
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o  this  situation.  There  are  high  levels  of  impunity,  insecu-
ity,  drug  trafficking,  social  exclusion  and  unemployment,
nd  it  is  also  hard  to  access  higher  education.  To  achieve  a
arked  and  sustained  reduction  in  homicide  rates  it  would

herefore  be  necessary  to  urgently  implement  public  poli-
ies  to  strengthen  our  system  of  justice  to  reduce  levels
f  impunity  and  corruption.  It  is  necessary  to  implement

 range  of  actions  to  combat  the  growing  strength  of  drug
artels  and  to  prevent  crime.  Moreover,  strategies  to  reduce
he  consumption  of  drugs  and  alcohol  have  to  be  applied,  to
orrect  the  social  and  economic  deficiencies  which  exist  in
ifferent  parts  of  the  country.

It  is  clear  that  the  perception  and  feeling  of  insecurity  has
ncreased.  We  have  experienced  this  in  the  state  of  Nuevo
eón,  and  in  particular  in  the  city  of  Monterrey  from  2010
o  2012.  It  was  during  these  years  that  our  hospital  went
rom  receiving  patients  with  multiple  trauma  or  stab  wounds
o  receiving  increasing  numbers  of  patients  with  gunshot
ounds,  giving  rise  to  a new  challenge  for  their  manage-
ent  and  treatment.  Due  to  these  tendencies,  the  interns  in

ur  institution  have  acquired  skills  and  expertise  that  make
hem  stand  out  over  those  in  other  state  institutions,  and
he  Surgery  Department  of  our  hospital  should  maintain  this
evel.

‘‘Dr.  José  Eleuterio  González’’  University  Hospital  is  now
 centre  in  Nuevo  León  for  the  concentration  of  patients
ith  gunshot  wounds.  This  study  made  it  possible  to  obtain
ata,  together  with  the  analysis  of  the  frequency  and  dis-
ribution  of  these  cases  and  draw  inferences  from  them.
hese  patients  are  a  major  public  health  problem  in  our
opulation,  and  the  large  amount  of  economic,  human  and
aterial  resources  needed  to  treat  them  has  to  be  taken

nto  account.20

Studies  in  the  United  States  calculate  an  average  cost  of
7,000  dollars  for  each  patient  treated  for  gunshot  wound.21

he  cost  of  treating  gunshot  wound  patients  is  both  a  social
roblem  and  a  challenge  for  our  healthcare  systems.  It  is
itally  important  to  analyse  the  cost  per  patient  to  create
rustworthy  data  and  thereby  be  able  to  dispose  of  the  evi-
ence  that  is  necessary  create  social  programmes  to  reduce
he  levels  of  violence  in  our  environment  and  thereby  lower
he  costs  of  the  same  for  our  institutions.

The  demographic  variables  analysed,  chiefly  sex  and  age,
orrespond  to  the  tendency  at  a  national  level  for  homicides
y  firearm.  A  study  in  Ciudad  Juárez  (Chihuahua)  General
ospital22 reports  a general  mortality  of  9%  and  an  aver-
ge  duration  of  hospitalisation  of  11  days.  These  statistics
re  very  similar  to  ours,  which  report  a  mortality  rate  of
.9%.  If  we  divide  mortality  according  to  anatomical  areas,
t  stands  at  5%  for  neck  lesions,  8.6%  for  the  abdomen  and
2.3%  for  lesions  affecting  the  thorax  and  abdomen.  In  our
nstitution  the  average  duration  of  hospitalisation  was  12.1
ays,  a  statistic  that  is  very  similar  to  those  reported  in  the
iterature.23

It  is  clear  from  the  data  obtained  by  statistical  analy-
is  that  morbimortality  increases  notably  in  patients  with

 or  more  wounds,  those  with  2  or  more  anatomical  areas
ffected,  those  with  multiple  lesions  to  target  organs,  those

ho  received  multiple  transfusions  and  those  admitted  to

he  Intensive  Care  Unit  during  hospitalisation.  It  is  also
mportant  to  point  out  that  16.9%  of  laparotomies  and  42%  of
ascular  explorations  found  no  evidence  of  lesion.  This  raises
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the  possibility  of  changing  the  initial  approach  in  patients,
being  more  conservative  and  using  imaging  studies  that  help
to  reduce  the  percentage  of  unnecessary  surgical  opera-
tions,  on  condition  that  the  patient  is  haemodynamically
stable.

It  is  evident  that  new  computer  systems  have  helped  to
improve  the  organisation  and  use  of  clinical  files  to  obtain
data  and  thereby  gain  reliable  statistical  records  of  gunshot
wound  lesion  characteristics.  These  in  turn  will  stimulate
research  projects  in  this  field.

It  also  has  to  be  said  that  the  information  not  recorded
while  treating  these  patients  includes  data  as  important  as
the  calibre  of  the  projectile  and  proper  classification  of
wounds.  The  lack  of  uniformity  in  how  they  are  described
means  that  studies  such  as  this  one  require  a  great  effort
in  data  gathering.  It  is  suggested  that  a  physical  evaluation
format  for  gunshot  wound  patients  be  developed  by  those
departments  who  see  them,  to  make  it  possible  to  follow
them  up  during  hospitalisation  and  encourage  the  genera-
tion  of  more  detailed  multidisciplinary  research  projects.

Another  very  important  point  is  the  training  of  doctors
and  interns  in  the  management  and  treatment  of  these
patients.  The  information  in  this  study  may  be  used  to
develop  programmes  for  general  surgery  interns  in  our  hos-
pital,  centring  on  the  types  of  lesions  and  anatomical  sites
which  are  involved  the  most  often,  as  well  as  the  most  com-
mon  surgical  procedures,  as  reported  in  this  work.

The  limitations  of  this  study  are  that  it  is  retrospective,
that  it  only  includes  patients  admitted  for  general  surgery
and  that  it  focuses  on  lesions  to  the  abdomen  and  thorax.

Conclusion

The  incidence  of  hospital  admissions  due  to  gunshot  wounds
has  increased  drastically  over  recent  years.  This  is  mainly
due  to  organised  crime,  which  has  major  social  repercus-
sions  as  well  as  leading  to  a  serious  challenge  for  healthcare
institutions  which  treat  these  patients  in  ‘‘Dr.  José  Eleuterio
González’’  University  Hospital  of  Nuevo  León  Universidad
Autónoma,  one  of  the  main  centres  in  the  north  of  the  coun-
try.

It  is  fundamental  to  prepare  studies  that  analyse  the  epi-
demiology  of  these  lesions  to  gain  a  clearer  idea  of  their
socioeconomic  implications  for  healthcare  systems.  It  is  also
necessary  to  understand  their  pattern  of  presentation,  the
most  frequent  anatomical  sites  and  the  treatment,  prognosis
and  morbimortality  of  gunshot  wounds.

Study  of  the  variables  associated  with  these  lesions  will
also  allow  us  to  gain  greater  comprehension  and  facilitate
effective  interventions  for  them.
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