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Abstract
Introduction:  Tranexamic  acid  is  a  hemostatic  agent,  which  inhibits  fibrin  degradation,  which
may be  beneficial  in  controlling  bleeding  during  surgery.
Objectives:  The  purpose  of  this  study  was  to  provide  a  meta-analysis  and  review  of  the  effects  of
tranexamic  acid  on  hemorrhage  and  surgical  fields  and  side  effects  on  patients  during  endoscopic
sinus surgery.
Methods:  Two  authors  independently  searched  six  databases  (Medline,  SCOPUS,  Embase,  Web
of Science,  Google  Scholar  and  Cochrane  library)  from  the  start  of  article  collection  until  July
2018. Postoperative  complications  such  as  intraoperative  bleeding,  operative  time,  hypoten-
sion, nausea,  vomiting,  and  coagulation  profile  were  included  in  the  analysis  of  tranexamic  acid
(Treatment  Group)  and  placebo  (Control  Group)  during  the  operation.
Results:  The  amount  of  blood  loss  during  surgery  was  statistically  lower  in  the  treatment  group
compared  to  the  placebo  group,  and  the  surgical  field  quality  was  statistically  higher  in  the
treatment group  than  in  the  placebo  group.  On  the  other  hand,  there  was  no  significant  dif-
ference in  operation  time,  hemodynamics,  or  coagulation  profile  between  groups.  In  addition,
tranexamic  acid  had  no  significant  effect  on  vomiting  and  thrombosis  compared  to  the  Control
Group.
Conclusion:  This  meta-analysis  has  shown  that  topical  administration  of  tranexamic  acid  can
reduce the  amount  of  bleeding  during  surgery  and  improve  the  overall  quality  of  the  surgery.
Hemodynamic  instability  during  surgery,  vomiting  after  surgery,  or  abnormal  clotting  profile
were not  reported.  Additional  studies  are  needed  to  confirm  the  results  of  this  study  because
there are  fewer  studies.
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A  aplicação  tópica  de  ácido  tranexâmico  reduz  o  sangramento  intraoperatório  em
cirurgia  sinusal  durante  anestesia  geral?

Resumo
Introdução:  O  ácido  tranexâmico  é  um  agente  hemostático,  que  inibe  a  degradação  da  fibrina
e pode  ser  benéfico  no  controle  do  sangramento  durante  a  cirurgia.
Objetivos:  Fazer  uma  metanálise  e  revisão  dos  efeitos  do  ácido  tranexâmico  na  hemorragia  e
nos campos  cirúrgicos  e  efeitos  colaterais  em  pacientes  durante  a  cirurgia  endoscópica  do  seio
nasal.
Método: Dois  autores  realizaram  independentemente  uma  busca  em  seis  bancos  de  dados  (Med-
line, Scopus,  Embase,  Web  of  Science,  Google  Scholar  e  Cochrane)  desde  o  início  da  coleta  de
artigos até  julho  de  2018.  Complicações  pós-operatórias  como  sangramento  intraoperatório,
tempo operatório,  hipotensão,  náusea,  vômitos  e  perfil  de  coagulação  foram  incluídos  na  análise
do ácido  tranexâmico  (grupo  de  tratamento)  e  placebo  (grupo  controle)  durante  a  cirurgia.
Resultados:  A  quantidade  de  perda  de  sangue  durante  a  cirurgia  foi  estatisticamente  menor
no grupo  de  tratamento  comparado  com  o  grupo  placebo  e  a  qualidade  do  campo  cirúrgico  foi
estatisticamente  maior  no  grupo  de  tratamento  do  que  no  grupo  placebo.  Por  outro  lado,  não
houve diferença  significante  no  tempo  cirúrgico,  hemodinâmica  ou  perfil  de  coagulação  entre  os
grupos. Além  disso,  o  ácido  tranexâmico  não  teve  efeito  significante  na  ocorrência  de  vômitos
e trombose  em  comparação  ao  grupo  controle.
Conclusão:  Esta  metanálise  mostrou  que  a  administração  tópica  de  ácido  tranexâmico  pode
reduzir a  quantidade  de  sangramento  durante  a  cirurgia  e  melhorar  a  qualidade  geral  dela.
Instabilidade  hemodinâmica  durante  a  cirurgia,  vômitos  após  a  cirurgia  ou  perfil  de  coagulação
anormal não  foram  relatados.  Estudos  adicionais  são  necessários  para  confirmar  os  resultados
desta pesquisa,  porque  há  poucos  estudos  na  literatura.
© 2019  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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asal  bleeding  during  endoscopic  sinus  surgery  may  increase
he  danger  of  airway  obstruction  through  the  aspiration  of
lood  clots,1 which  would  support  the  use  of  general  anes-
hesia  during  nasal  surgeries.2 However,  general  anesthesia
an  reduce  small  vessel  resistance  and  worsen  hemorrhagic
endency  during  surgery.3 Because  of  the  narrow  space  in  the
asal  cavity,  bleeding  during  surgery  can  cause  a  significant
ecrease  in  visual  acuity  during  surgery,  which  increases  the
isk  of  complications  during  surgery,  increases  the  operation
ime  and  can  make  the  operation  incomplete.  Various  meth-
ds  have  been  used  to  attempt  to  reduce  intraoperative
leeding  loss  to  ensure  better  visualization  of  the  surgi-
al  field,  including  controlled  hypotension,  use  of  topical
asoconstrictors,  preoperative  steroid  administration  and
thers.

Tranexamic  acid  functions  as  the  competitive  antagonist
t  the  lysine  site  on  plasminogen.4,5 During  all  surgical  pro-
edures,  the  tissue  plasminogen  activator  is  released  due  to
issue  damage  during  surgery,  which  can  convert  tissue  plas-
inogen  to  plasmin,  promote  fibrinolysis  and  activate  the
brinolytic  system.  Thus,  tranexamic  acid  functions  as  an
nti-fibrinolytic  agent  by  inhibiting  the  tissue  plasminogen

ctivator.6 It  can  be  applied  topically  or  systemically  with
his  mechanism  in  the  coagulation  cascade  to  reduce  intra-
perative  bleeding.4 The  results  of  several  recent  studies  on
ndoscopic  sinus  surgery  through  topical  administration  of

s
a
i
o

ranexamic  acid  are  encouraging  in  terms  of  the  efficacy
f  tranexamic  acid  for  intraoperative  bleeding  and  other
athological  conditions.6---8 The  purpose  of  this  study  is  to
nalyze  the  efficacy  of  tranexamic  acid  to  improve  the  sur-
eon  and  patient  experiences  of  sinus  surgery.

ethods

earch  strategy  and  selection  of  studies

esearches  published  in  English  before  February  2018  using
erms  such  as  ‘‘endoscopic  sinus  surgery’’,  ‘‘tranexamic
cid’’,  ‘‘general  anesthesia’’,  ‘‘Surgical  area’’,  ‘‘Nausea
nd  vomiting’’,  ‘‘Thromboembolism’’  and  ‘‘Hypotension’’
ere  published  in  Medline,  SCOPUS,  Web  of  Science,
mbase,  Cochrane  library,  and  Google  Scholar.

Two  independent  reviewers  checked  all  abstracts  and
itles  for  candidate  studies  and  excluded  studies  that  were
ot  associated  with  the  pre-operative  topical  application  of
ranexamic  acid.  If  the  decision  on  inclusion  could  not  be
ade  by  the  abstract  alone,  we  could  get  the  full  text  of

he  research  potentially  relevant  to  the  topic.  A  randomized
ontrolled  trial  that  meets  the  following  inclusion  criteria  is
ubject  to  review:  trials  studying  patients  undergoing  endo-

copic  sinus  surgery  and  local  administration  of  tranexamic
cid  perioperative  administration.  Studies  were  excluded
f,  in  addition  to  sinus  surgery,  the  patient  had  undergone
ther  operations  such  as  turbinoplasty,  adenoidectomy,  or
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Figure  1  Diagram

if  multiple  reports  were  based  on  the  same  test  data.  If
there  was  missing  or  incomplete  data,  an  attempt  had  been
made  to  obtain  more  detailed  information  directly  from  the
author.  If  the  results  we  were  interested  in  were  not  obvi-
ously  reported  as  quantifiable  data,  or  if  the  proper  data
could  not  be  identified,  the  study  was  excluded  from  the
analysis  (Fig.  1).

Data  extraction  and  risk  of  bias  assessment

The  measured  outcomes  were  intra-operative  blood
loss,4,6,7,9 surgical  field  score,4,9---11 operative  time,4,7,9

intra-operative  blood  pressure,4,7 postoperative  coagula-
tion  profiles,4,7 the  occurrence  (incidence  or  percentage
of  patients)  of  post-operative  nausea  and  vomiting4,7

and  thrombotic  accident.4,7 These  results  were  compared
between  the  tranexamic  acid  group  treated  and  the  control
group  treated  with  default  saline  or  additional  hemostatic
topical  agents  (the  same  condition  with  intervention  group
without  the  application  of  tranexamic  acid).  The  number  of
patients,  grade  used,  intra-operative  and  operative  results,
incidence  or  percentage  of  adverse  events,  and  measured
p-values  were  abstracted  to  compare  the  effect  of  tranex-
amic  acid  with  control  groups.  The  risk  of  bias  for  each  trial
was  assessed  utilizing  the  Cochrane  Risks  of  bias  tool.

Statistical  analysis

The  ‘‘R’’  statistical  software  (R  for  Statistical  Computing,
Vienna,  Austria)  was  used  to  conduct  meta-analysis  of  the
enrolled  studies.  If  the  raw  data  were  presented  as  a  con-
tinuous  variable,  a  meta-analysis  was  conducted  using  the
Standardized  Mean  Difference  (SMD).  This  method  was  cho-
sen  to  measure  the  effect  size  since  there  is  no  standardized

measure  in  all  studies  (intraoperative  blood  loss,  operative
field  score,  operative  time,  intraoperative  blood  pressure
and  postoperative  clotting  profile).  The  outcome  of  the  inci-
dence  analysis  was  conducted  using  the  Odds  Ratio  (OR).

a
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lection  of  studies.

ensitivity  analysis  was  performed  to  assess  the  impact  of
ach  study  on  the  outcome  of  the  overall  meta-analysis.

esults

our  studies  of  226  participants  were  included  in  this  study.
he  risks  of  bias  and  study  characteristics  were  presented

n  Table  1.  We  did  not  evaluate  the  publication  bias  because
he  number  of  trials  included  was  not  adequate  to  conduct
unnel  plots  or  advanced  regression  analysis.

ranexamic  acid  compared  to  control  for
ntraoperative  outcomes

ntra-operative  blood  loss  (SMD  =  −0.71;  95%  Confidence
nterval  −95%  CI:  −1.03  to  −0.38,  I2 =  30.95%)  and  surgical
eld  score  (SMD  =  −0.89;  95%  CI:  −1.32  to  −0.45,  I2 =  59.39%)
ere  statistically  significantly  lower  in  the  treatment  group
ompared  to  the  control  group.  On  the  contrary,  there
as  insignificant  difference  in  intra-operative  blood  pres-

ure  (SMD  = −0.29;  95%  CI:  −1.51---0.94,  I2 =  93.22%)  between
he  groups.  Intra-operative  blood  pressure  also  showed  no
ignificant  difference  (SMD  =  −0.25;  95%  CI:  −0.71---0.21,
2 =  32.10%)  between  the  groups.  There  were  insignificant
nter-study  heterogeneities  (I2 <  50)  in  the  outcomes  except
or  operative  time  and  surgical  field  score  (Fig.  2).

ranexamic  acid  compared  to  control  for
ostoperative  side  effects  such  as  emesis  and
oagulation profiles

he  incidences  of  postoperative  nausea  and  vomiting  (log
R  =  0.88;  95%  CI:  −1.15---2.89,  I2 =  0.00%)  and  thrombotic

ccident  (log  OR  =  0.00;  95%  CI:  −2.80---2.80,  I2 =  0.00%)
id  no  significantly  differ  between  two  groups.  There  was
nsignificant  inter-study  heterogeneity  (I2 <  50)  in  the  overall
utcomes  (Fig.  3).
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Table  1  Summary  of  studies  included  in  the  meta-analysis.

Study  (year)  Sample  size  Study  design  Comparison  Outcome  measure  analyzed  Risk  of  Bias  of
randomized
studies

Jahanshahi
(2014)

60 Randomized
controlled  study

Three  pledgets  soaked
with  tranexamic  acid  5%
and  phenylephrine  0.5%
for  10  minutes  in  each
nasal  cavity  before
surgery  vs.  three
pledgets  soaked  with
only  phenylephrine  0.5%

Operative  bleeding Risk  of  Bias  (low
risk)Surgical  field  quality

Intraoperative  blood  pressure
Coagulation  profile  (PT  and
PTT)
Adverse  effect  (postoperative
nausea  and  vomiting,
thromboembolism)

Jabalameli
(2006)

56 Randomized
controlled  study

Tranexamic  acid
(1000  mg  diluted  in
20  mL  normal  saline)
administered  topically
vs.  saline

Operative  bleeding Risk  of  Bias  (low
risk)

Surgical  field  quality
Baradaranfar
(2017)

60 Randomized
controlled  study

Tranexamic  acid  2  g
mixed  in  normal  saline
with  a  total  volume  of
400 mL  for  irrigation  vs.
saline

Operative  bleedin Risk  of  Bias  (low
risk)

Surgical  field  quality
Shehata
(2014)

50 Randomized
controlled  study

Topical  tranexamic  acid
(1000  mg  diluted  in
20  mL  normal  saline)  for
packing  and  irrigation  vs.
warm  saline  vs.  saline

Operative  bleeding Risk  of  Bias
(unclear  risk)

Surgical  field  quality
Intraoperative  blood  pressure
Coagulation  profile  (PT  and
PTT)
Adverse  effect  (postoperative
nausea  and  vomiting,
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Prothrombin  time  (SMD  =  −0.01;  95%  CI:  −0.38---0.36,
2 =  0.00%),  and  partial  thromboplastin  time  (SMD  =  −0.32;
5%  CI:  −0.69---0.06,  I2 =  0.00%)  presented  insignficant  dif-
erences  between  the  groups.  There  were  insignificant
nter-study  heterogeneities  (I2 <  50)  in  the  overall  outcomes
Fig.  4).

ensitivity  analyses

ensitivity  analysis  repeated  the  meta-analysis,  omitting  dif-
erent  studies  each  time,  to  assess  the  differences  in  the
ombined  estimates.  All  results  match  the  above  results.

iscussion

ocal  tissue  injury  and  administration  of  crystalloid  like  fluid
uring  surgery  could  lead  to  the  activation  of  fibrinolysis,
hich  is  known  to  be  related  to  intra-operative  blood  loss
nd  poor  surgical  field  visibility.10 Tranexamic  acid  is  a
ynthetic  derivative  of  amino  acid  lysine  that  blocks  fibri-

olysis  by  blocking  the  lysine  binding  site  of  plasminogen
nd  inactivating  plasminogen  and  inhibiting  fibrin  binding
o  plasminogen.11 Until  now,  there  have  been  several  trials
nto  the  effect  of  tranexamic  acid  on  nasal  surgery.5,12---14

r
b
a
o

thromboembolism)

revious  study  conducted  to  collect  data  from  these  stud-
es,  and  they  found  that  tranexamic  acid  was  beneficial
n  reducing  intra-operative  blood  loss  and  improving  the
uality  of  the  surgical  field  for  endoscopic  sinus  surgery.15

Nevertheless,  there  were  two  important  methodologic
roblems  in  the  previous  review  by  Pundir  et  al.,15 which
nrolled  five  studies  to  increase  the  number  of  trials  to
he  maximum,  but  I  found  that  the  authors  collected  data
egardless  of  how  they  were  applied.  First,  three  out  of  five
ncluded  studies  investigated  the  effect  of  systemic  appli-
ation,  while  two  studies  analyzed  the  efficacy  of  topical
pplication.  The  outcomes  were  analyzed  and  presented
y  summing  the  results  from  all  enrolled  studies  regard-
ess  of  administration  type.  Second,  most  studies  included
tudy  group  patients  and  control  group  patients  separately.
n  contrast,  ten  patients  were  enrolled  and  two  nostrils  of  a
ingle  patient  were  divided  into  two  groups  of  nostrils  of  one
tudy  nostril  and  control  nostril  and  the  data  were  analyzed
s  the  study  enrolled  20  patients  in  the  previous  meta-
nalysis.8 Due  to  the  heterogeneity  of  administration  types
nd  patient  enrollment,  meta-analysis  could  be  difficult  and
esults  would  become  unreliable.  Additional  research  has

een  published  since  the  publication  of  the  previous  meta-
nalysis.5,11---13,16,17 The  aforementioned  reasons  necessitate
ur  current  meta-analysis.
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Figure  2  Perioperative  tranexamic  acid  vs.  control.  Standar
score (B),  operative  time  (C)  and  intra-operative  blood  pressure

Tranexamic  acid  has  been  administered  topically  or  intra-
venously  in  various  surgeries  or  clinical  situations  such  as
bleeding  diatheses.  However,  the  systemic  use  of  it  has
mainly  gastrointestinal  adverse  effects,  including  postop-
erative  nausea  and  vomiting  with  the  incidences  of  these
ranging  from  10%  to  20%.8 A  rapid  intravenous  bolus  adminis-
tration  can  develop  significant  hypotension.18 Furthermore,
although  tranexamic  acid  is  reported  to  be  tolerable  and
safe,  the  risk  of  thromboembolism  has  traditionally  raised
concerns  about  its  use.19,20 On  the  contrary,  topical  use
of  tranexamic  acid  can  benefit  locally  from  a  lower  dose
requirement  and  a  predicted  reduction  in  systemic  absorp-

tion  that  may  reduce  the  risk  of  systemic  side  effects.
Clinically,  topical  use  has  already  been  used  in  various  kinds
of  surgical  procedures  including  sinus  surgery.  Therefore,

r
o
l

an  difference  of  intra-operative  blood  loss  (A),  surgical  field

n  this  study,  we  included  studies  with  perioperative  topi-
al  administration  methods  for  sinus  surgeries  under  general
nesthesia.

Our  results  showed  that  intraoperative  bleeding  and
isual  field  visibility  improved  statistically  in  treatment
tranexamic  acid)  group  compared  to  placebo  group.  Bleed-
ng  control  during  surgery  is  known  to  be  one  of  the  most
mportant  factors  in  improving  successful  surgical  oppor-
unities.  Because  the  scope  of  surgery  in  the  nasal  cavity
s  narrow,  mild  hemorrhage  can  distort  the  view  of  the
ndoscope  and  cause  significant  structural  damage,  prolon-
ation  of  operation  or  even  incomplete  surgery.7 This  may

esult  from  the  local  antifibrinolytic  effect  of  the  drug  as
pposed  to  the  local  fibrinolysis  caused  by  a  natural  event
eading  to  bleeding.6 Previous  meta-analyses  showed  that
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Figure  3  Perioperative  tranexamic  acid  vs.  control.  Odds  ratios  of  the  incidence  of  postoperative  nausea  and  vomiting  (A)  and
thrombotic accident  (B).
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igure  4  Perioperative  tranexamic  acid  vs.  control.  Standard  

ime (B).

opical  or  systemic  tranexamic  acid  reduces  bleeding  dur-
ng  surgery  and  improves  the  quality  of  the  surgical  field,15

hich  was  consistent  with  our  results.  In  contrast,  the  oper-
tive  time  did  not  decrease  significantly  in  the  treatment
roup.  Theoretically,  intra-operative  bleeding  causes  mul-
iple  interruptions  during  the  surgery  for  suctioning  and
acking  and  increases  surgical  time.21,22

For  that  reason,  topical  use  can  be  effective  through
ontact  with  clot  surface,8 but  in  a  previous  study,  the
avorable  effect  of  tranexamic  acid  on  bleeding  and  sur-

ical  field  in  different  periods  of  time  tended  to  diminish
ith  the  passage  of  time  due  to  the  reduction  in  local
oncentration.7 Thus,  operative  time  would  be  influenced

g
n

 difference  of  prothrombin  time  (A)  and  partial  thromboplastin

y  these  time-dependent  changes  more  significantly  than
verall  operative  bleeding  and  quality  of  surgical  field.
s  an  additional  explanation,  previous  meta-analysis  also
emonstrated  that  operative  time  did  not  significantly  differ
etween  the  tranexamic  acid  group  and  control.  In  previous
tudy,15 authors  explained  that  the  small  sample  size  in  this
utcome,  only  two  RCTs  for  systemic  administration,  would
ave  little  statistical  significance.  We  also  enrolled  three
CTs  for  operative  time,  which  could  explain  the  discrepancy
ith  result  and  expectation.
The  most  common  side  effects  of  tranexamic  acid  are
astrointestinal  adverse  effects,  involving  postoperative
ausea  and  vomiting,  and  systemic  administration  can  lead
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randomized clinical trial. PLoS One. 2014;9:e104477.
Topical  application  of  tranexamic  in  sinus  surgery  

to  severe  hypotension.18 In  addition,  the  risk  of  thromboem-
bolism  has  traditionally  raised  concerns  about  its  use.19,20

In  this  study,  the  topical  administration  of  tranexamic  acid
did  not  cause  a  significant  change  in  intra-operative  blood
pressure  or  the  incidence  of  postoperative  emetic  effect
compared  to  the  control  group.  Many  studies  have  sug-
gested  that  the  adverse  effects  of  tranexamic  acid  are
dose-dependent  in  intravenous  administration  and  rare  in
local  application.8---10,23 Our  meta-analysis  also  showed  that
this  agent  did  not  induce  the  thromboembolism  accident  at
all,  a  tendency  similar  to  that  of  the  control.  The  coagula-
tion  profile  of  the  treatment  group  was  similar  to  that  of
the  control  group,  which  may  be  consistent  with  previous
results  and  support  the  incidence  of  this  study.4,7 The  main
reason  for  the  lower  risk  of  adverse  effects  would  be  the
direct  and  local  contact  to  the  working  field  without  sys-
temic  absorption.8 Although  topical  application  would  be
absorbed  systemically  to  some  degree,  and  in  our  study
plasma  tranexamic  acid  concentrations  were  not  measured
and  indirect  measurements  of  the  coagulation  profile  (PT
and  PTT)  were  unchanged.  Previously,  topical  application  as
a  mouthwash  was  reported  not  to  significantly  affect  plasma
level.24 These  results  could  support  that  topical  application
in  sinus  surgery  is  a  safe  and  effective  management  method
for  operative  bleeding.

Our  study  had  some  limitations.  First,  we  tried  to  maxi-
mize  the  enrolled  studies  by  reviewing  multiple  databases,
but  we  only  enrolled  a  few  studies.  Therefore,  additional
research  is  needed  to  better  estimate  treatment  effects  and
outcomes.  Second,  wide  ranges  of  dosages  and  diverse  appli-
cation  methods,  such  as  irrigation  and  packing,  were  used
because  there  is  yet  to  be  a  consensus  on  actual  method-
ology.  Detailed  regimens,  including  other  systemic  agents
could  also  have  differed  among  studies.  In  this  study,  the
enrolled  studies  regarding  topical  effect  applied  the  use  of
topical  agents  as  perioperative  preparation  in  both  study  and
control  groups.  In  order  to  increase  the  number  of  avail-
able  comparisons,  we  included  studies  that  evaluate  the
effects  of  tranexamic  acid  in  patients  who  underwent  differ-
ent  administration  protocols.  This  fact  may  have  contributed
to  some  of  the  heterogeneity  observed  in  this  study.  How-
ever,  we  tried  to  rule  out  factors  other  than  tranexamic
acid  from  our  consideration  with  statistical  methods  (stan-
dardized  mean  difference)  because  only  difference  between
study  and  control  groups  in  each  study  was  whether  or
not  tranexamic  acid  was  administrated  topically.  In  our
meta-analysis,  we  statistically  calculated  this  additional
effect  derived  from  topical  tranexamic  acid  in  each  study
and  quantitatively  combined  the  results.  The  measurement
could  minimize  the  influence  of  other  factors  of  endoscopic
sinus  surgery  and  mainly  assess  the  effect  of  intervention.
Theoretical  quantification  could  be  an  inherent  drawback
of  a  meta-analysis  but  to  our  best  knowledge,  this  is  the
first  study  to  try  to  gain  insight  into  local  hemostatic  effect
of  tranexamic  acid  itself.  Considering  these  limitations,  a
large-sample,  randomized,  controlled  clinical  study  should
be  performed  to  provide  further  evidence  on  the  efficacy  of
the  topical  administration  of  tranexamic  acid  in  endoscopic
sinus  surgery.
Furthermore,  most  of  the  studies  used  normal  saline  for
control  group  but  in  real  surgery  setting,  other  types  of  topi-
cal  or  systemic  hemostatic  agents  are  frequently  used.  Thus,
117

n  future  research  and  analysis,  we  think  control  group  could
e  designed  in  a  way  to  compare  tranexamic  acid  application
nd  other  known  methods  to  control  intraoperative  bleed-
ng.  Nevertheless,  in  consideration  of  the  low  morbidity  and
onvenience  of  these  treatments,  it  is  reasonable  to  con-
lude  that  topical  usage  of  tranexamic  acid  is  applicable  for
he  majority  of  patients  that  undergo  nasal  surgery.

onclusion

he  authors  concluded  that  the  topical  tranexamic  acid
pplication  may  have  several  positive  effects  on  intraop-
rative  bleeding  and  operative  field  in  patients  undergoing
asal  surgery.  Particularly,  there  were  side  effects  similar
o  postoperative  vomiting  compared  to  the  control  group.
here  was  no  incidence  of  severe  complication  such  as
hromboembolism  in  the  included  studies.  However,  given
he  number  of  studies  enrolled  and  the  various  methods
f  administration,  large  scale  RCTs  employing  standardized
osing  methods  are  required.
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