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A. Castel-Oñate a,∗,  O. Marín-Peñab,  J.C.  Martínez Pastor c,  E. Guerra Farfánd,
J.  Cordero Ampueroe

a Hospital  Universitario  Príncipe  de  Asturias,  Alcalá  de Henares,  Spain
b Hospital  Universitario  Infanta  Leonor,  Madrid,  Spain
c Hospital  Clínic  de Barcelona,  Barcelona,  Spain
d Hospital  Vall  d’Hebron,  Barcelona,  Spain
e Hospital  Universitario  de  La  Princesa,  Madrid,  Spain

Received  1  August  2021;  accepted  17  October  2021
Available  online  29  May  2022

KEYWORDS

Periprosthetic
infection;
Prevention;
Orthopaedic  surgery;
Arthroplasty;
Hip;
Knee

Abstract

Background  and  objective:  Prevention  of  postoperative  surgical  site  infections  is indeed  feasi-
ble. The  aim  of  this work  is  to  analyses  adherence  to  international  guidelines  for  the  prevention
of infections  in elective  orthopaedic  prosthetic  surgery  by  means  of  a  survey  of  a  representative
sample of  Spanish  orthopaedic  surgeons,  with  the  purpose  to  establish  general  recommenda-
tions.
Material  and  method:  A population  survey  was  conducted  in  online  format  consisting  of  78
questions to  analyse  the  usual  clinical  practice  of  Spanish  orthopaedic  surgeons  in  the  face of
periprosthetic  infections  of  the  hip  and  knee,  and their  adherence  to  international  guidelines.
Results:  The  results  of  the  survey  (n  =  138)  show  in  clinical  practice  of  Spanish  orthopaedic
surgeons a high  adherence  to  most  of  the  international  recommendations.
Conclusions:  The  integration  high  adherence  of  individual  clinical  practice  with  the  best  avail-
able scientific  evidence  based  on  the  recommendations  of  international  guidelines  is  the  best
way to  adequately  manage  the  prevention  of  periprosthetic  infection  in  elective  surgery.
© 2022  SECOT.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open  access  article  under  the  CC
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Proyecto  PREVENCOT:  ¿Seguimos  las  recomendaciones  internacionales  para  la

prevención  de  la infección  del  sitio quirúrgico  en  cirugía  ortopédica  programada?

Resumen

Antecedentes  y  objetivo:  La  prevención  de  las  infecciones  postoperatorias  en  el sitio  quirúr-
gico es  realmente  factible.  El objetivo  de  este  trabajo  es  analizar  la  adhesividad  a  las  guías
internacionales  para  la  prevención  de las  infecciones  en  cirugía  ortopédica  protésica  electiva  a
través de  una  encuesta  sobre  una muestra  representativa  de  cirujanos  ortopédicos  españoles,
con el fin  de  establecer  unas  recomendaciones  generales.
Material  y  método: Se realiza  una  encuesta  poblacional  en  formato  online  compuesta  por  78
preguntas para  analizar  la  práctica  clínica  habitual  de  los cirujanos  ortopédicos  españoles  ante
las infecciones  periprotésicas  de cadera  y  rodilla,  y  la  adhesividad  de los mismos  a  las  guías
internacionales.
Resultados: Los  resultados  de  la  encuesta  (n = 138)  muestran  que  en  práctica  clínica  existe  una
alta adhesividad  de los  cirujanos  ortopédicos  españoles  a  la  mayoría  de  las  recomendaciones
internacionales.
Conclusiones:  La  integración  de la  práctica  clínica  individual  con  la  mejor  evidencia  científica
disponible  a  partir  de las  recomendaciones  de  las  guías  internacionales  es  la  mejor  vía  para  el
manejo adecuado  de la  prevención  de  infección  periprotésica  en  cirugía  electiva.
© 2022  SECOT.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un  art́ıculo  Open  Access  bajo  la
licencia CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Despite  the  many  advances  in the field  of  surgery  over the
last  decade,1 inadvertent  contamination  by  microorganisms
during  surgery  can  lead  to  postoperative  surgical  site  infec-
tions  (SSIs).2 SSIs  are the  second  most  frequent  cause  of
hospital  acquired  infection  in Europe,3 increasing  hospital
stays  from  3  to 20  days.4 SSIs  are also  the  most prevalent
nosocomial  infection  (NI)  in hospitalised  patients.  Their  inci-
dence  in  Spain  is  5.9% according  to  the  INCLIMECC  study.5

They  are  also  associated  with  high  morbidity  and  mortality
and  high  costs  for  the healthcare  system,  77%  of  deaths  of
surgical  patients  are  related  to them,  and they  increase  the
risk  of  death  2-  to  11-fold.6 It is  essential  to  prevent  SSIs.
The  current  published  literature  indicates  that  it is  possi-
ble  to reduce  the incidence  of  SSIs  by  up  to 60%.6 It was  in
this  context  that the PREVENCOT  project  was  born,  with  the
main  objective  of analysing  adherence  to  the  international
guidelines  for  the prevention  of  SSI  in elective  orthopaedic
surgery  in daily  clinical  practice  by  means  of  a  survey  of  a
representative  sample  in  Spain.  Our  secondary  objective  was
to  establish  general  recommendations  for  routine  clinical
practice  in Spain.

Methods

The PREVENCOT  project  is a  project  led  by  the Spanish
Society  of  Orthopaedic  Surgery  and Traumatology  (SECOT)
and  developed  by  a scientific  committee  of  specialists  in
Orthopaedic  Surgery  and  Traumatology.

As  a  starting  point  for the  initiative,  the scientific  com-
mittee  established  a  series  of  questions  based  on  an analysis
of  the  current  evidence  on  each  of  the sections  asked  about
and  then  analysed  the  answers,  and  based  on  this,  evaluated
the  usual  clinical  practice  for these aspects  through  a  survey

aimed  at specialists  in  Orthopaedic  Surgery  and Traumatol-
ogy  (population-based  survey  in online  format  consisting  of
a  total  of  78  questions).  The  survey  was  sent  to  280  hospi-
tals  registered  in the SECOT  database.  It  was  disseminated
through  a  letter  of  invitation  sent  by  SECOT  and  addressed
to  hospitals  throughout  Spain,  to be processed  by  the  physi-
cian  specialising  in the area  of  knowledge  analysed.  A total
of  138 responses  were  obtained.

The  survey  questions  were  divided  into  blocks:  general
prevention  in  the  preparation  of the surgical  site,  surgical
personnel  and  clothing,  surgical  environment  and surgi-
cal  field,  surgical  wound  technique,  and  management;  and
infection  prevention  in the hip and knee  regarding  surgery,
technique,  implants,  and  postoperative  problems.

The  statistical  representativeness  of  the  sample  was esti-
mated  with  a  95%  confidence  interval,  ±5%  precision,  and
10%  necessary  replacements  as  the maximum  uncertainty
assumption  in  each  of the responses  obtained.  We  used IBM
SPSS  Statistics  for  Windows,  Version  20.0.  Armonk,  NY:  IBM
Corp.  released  2011,  for  the statistical  treatment  of  the
data;  the  results  are shown  as  absolute  frequencies  (number
of  cases)  and percentages  (%).

Results

A  total  of 138 orthopaedic  surgeons  answered  the  survey
from  a  total  of  124  hospitals,  public,  private,  and subsidised,
which  is  very  close  to the figure  required  to  achieve  sta-
tistical  representativeness  at national  level.  At  this  point,
it  should  be noted  that  this  representativeness  was  not
achieved  due  to the  interruption  in survey  collection  forced
by  the health  crisis  caused  by  the COVID-19  global  pan-
demic.  Most  of  the  specialists  who  responded  to  the survey
were  heads  of  departments  and  section  heads  (65%),  and  the
autonomous  communities  of  Catalonia  (28%)  and  the  Com-
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munity  of  Madrid  (19%)  were  the  most  represented  at  the
national  level.  Thirty-four  percent  of the  respondents  were
from  hospitals  of  between  200 and  500  beds.  Furthermore,
77%  of  the  participants  indicated  that  they  belonged  to  hos-
pitals  in  which  more  than 200 elective  orthopaedic  surgeries
are  performed  per  year.

Annex  1 shows  the  list of  survey  respondents.
Annex  2 shows  the  complete  survey.
Annex  3 shows  the  survey  results.

Discussion

The fundamental  finding  of our  work  is  the high  adherence
in routine  clinical  practice  of Spanish  orthopaedic  surgeons
to  international  guidelines.  These  results  represent  the  daily
clinical  practice  of  124 hospitals  in our  country  in  78  aspects
related  to infection  prevention,  and  is  one  of  the  largest
studies  in  this  field.

The  prevention  of  SSIs  is  a  key challenge  that  requires  the
implementation  of  a  variety  of  measures  before,  during,  and
after  surgery.7 The  risk  of  developing  a  SSI in orthopaedic
surgery  is  likely  to  be  influenced  by  patient  characteris-
tics,  multiple  factors  during  surgery  and  perioperative  care.8

Guidelines  for the  prevention  of  SSIs  have  been  developed
by various  international  bodies  such as  the World  Health
Organization  (WHO),3 the US  Centers  for  Disease  Control  and
Prevention  (CDC),9 and the  National  Institute  for  Health  and
Care  Excellence  (NICE).10 However,  despite  the usual  pre-
cautions  taken  in  clinical  practice based  on  the available
scientific  evidence  for many  crucial  issues  in this  field,  some
remain  unresolved.

Preparation  for surgery

It  is  well  known  that preoperative  cleansing  of  the  skin  with
an  antiseptic  agent  (at  home  or  in  the hospital)  can sub-
stantially  decrease  microbial  counts  on  the skin  and can  be
performed  using a  wide  variety  of agents.11 Of  the  respon-
dents,  91%  consider  preoperative  skin  cleansing  at  home
before  elective  surgery  important  to  reduce  the risk  of  SSIs.
However,  the  heterogeneity  of  skin  cleansing  protocols  and
variable  compliance  rates (up  to  78%  non-compliance12),
make  it  difficult  to  isolate  preoperative  preparation  as  a
determinant  of  infection  prevention  in patients  undergoing
orthopaedic  surgery.  Traditionally,  preparation  for surgery
has  included  removing  hair  from  the incision  site.  In  the  sur-
vey,  60%  indicated  that  this  was  mandatory  and  indicated
that it  should  be  done  with  electric  clippers  on  the day of
surgery  in  the preoperative  area.  Only  40%  of  the respon-
dents  do  not  consider  hair removal  around  a surgical  incision
to  be  mandatory.  However,  international  recommendations
suggest  that  if the hair  around  the  surgical  incision  site  does
not  interfere  with  the operation,  it should  not  be  removed  as
there  is  a  potential  risk  of  skin  and  wound  contamination.11

If hair  must  be  removed,  the  available  evidence  suggests  it
should  be  removed  with  electric  clippers,  avoiding  the  use
of razors.  It is  important  that  this is  done  shortly  before  the
operation  and  outside  the operating  theatre.

Antibiotic  prophylaxis  is  another  aspect  of preparing
patients  for  surgery.  Much  research  has  focused  on  redu-
cing  the  rate  of  infection  using  prophylactic  antibiotics.13---16

The  respondents  follow  the international  recommendations
in  using it 30  min  before  surgery  and/or  cuff  inflation,  if
used.

Surrounding  the surgical  procedure

When  the patient  arrives  in  the operating  theatre,  certain
standards  must  be met  to  control  the  extrinsic  risk  factors
associated  with  the  surgical  environment,  minimising  the
microbiological  risk  as  much  as  possible.  Surgical  gowning
plays  an essential  role  as  a  barrier  to prevent  infection  dur-
ing  surgery.  It is  presumed,  despite  the  lack  of strong  clinical
evidence  in the literature,  that  the use  of  surgical  masks
and  surgical  caps  by  operating  theatre  staff  reduces the  fre-
quency  of  SSIs11 (67%  of participants  believe  that  the  use
of  disposable  surgical  caps  and  surgical  masks  reduces  the
risk  of SSIs).  Operating  theatre  staff  are  also  recommended
not  to  wear scrubs and  clogs  during  surgery  that  have been
in contact  with  areas  outside  the  restricted  environment  of
the  operating  theatre.11 Most  of the respondents  restrict  the
use  of  this  clothing  to  the surgical  area  and indicate  that,  to
reduce  the  risk  of SSI,  shoes,  or  clogs  exclusively  for  surgical
use  should  be worn. Standard  clinical  practice,  as  reflected
in  the  survey,  shows  clear  adherence  (92%)  to  European  rec-
ommendations  on  limiting  the number  of  individuals  in the
operating  room  and  opening  doors  correlating  with  the  num-
ber  of  airborne  particles  predisposing  to  periprosthetic  joint
infections.  Therefore,  foot  traffic  in and  out of  the operating
theatre  should be kept  to  a  minimum.

Operating  room  temperature  may  affect  core  body
temperature,  which could  influence  subsequent  SSI/PJI
rates.  Therefore,  an optimal  operating  room  temperature
(between  18  and 24 ◦C)11should  be maintained.  It is known
that  forced  warm  air  systems  (FWA)  around  the  patient
help  maintain  normothermia  during  surgery.  There  is  no  evi-
dence  of  their  use  being  associated  with  an increased  risk
of  SSI/PJI.11 The  survey  results  show high  concordance  with
international  recommendations  in these areas.

The  use  of  laminar  airflow  systems  in the  operating  the-
atre  (LAF)  does  not  now  appear  to  be as  important  as  in  the
past  and  their  routine  use  is  not  recommended.  This  should
not  be interpreted  to  mean  that  operating  theatre  air  quality
is  not important.11 Of  the  survey  respondents,  54%  say they
do not  use  this system  in their  hospital,  yet  64%  believe  that
its  use  can reduce  the risk  of  SSI.

During  the  surgical  procedure

Many  reviews  have  been  conducted  to  study  whether  the
technique,  duration  or  agent  used  by  the  surgeon  and
surgical  staff  for  hand  washing  affects  the patient’s  risk
of  SSI/PJI.11 There  is  evidence  that  hand scrubbing  with
alcohol-based  products,  as  opposed  to  traditional  hand
washing  with  soap solutions  and  brush,  is  more  effective  as
it  causes  less  damage  to  the  skin.17---22 Most  of  the  survey
respondents  consider  washing  with  alcohol-based  chlorhex-
idine  gluconate  for  at  least  3  min  is  the most  appropriate
method.

In  relation  to  painting  the  skin  before  placing  the sur-
gical  drapes,  the ideal  solution  for skin  preparation  in the
surgical  field  has  not  been  identified,23,24 but  it should  con-
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tain  alcohol  according  to  recommendations  made  by  the
CDC,  ICM,  and previously  published  studies,  ensuring  rapid
drying,  to  improve  patient  safety,  and  preferably  using  a
single-dose  system  with  applicator.25---27 Of  the respondents,
83%  stated  that  they  use  2% chlorhexidine-alcohol  as  the
antiseptic  agent  for  preoperative  skin  preparation.

Regarding  painting  the skin  again  after  placing  the sur-
gical  drapes,  the recommendations  and  the survey  results
show  that  this  may  reduce  the microbiological  load  on  the
skin  and  result  in lower  rates  of superficial  SSIs,  but  further
evidence  is  needed  in  this regard.28 Most  of  the  respondents
highlight  that the entire  limb  should  be  painted  to  reduce
SSI/PJI  rates,  rather  than  part of  the  limb,  applying  the
antiseptic  using  back-and-forth  strokes.  International  rec-
ommendations  point in the  same  direction,  despite  limited
evidence,  as  surgical  skin  preparation  of  the  entire  limb  can
potentially  reduce  the risk  of  SSI/PJI  by  reducing  the  risk  of
contamination  associated  with  partial  limb  preparation.11

In relation  to  the surgical  drape  of  choice  (reusable  vs.
non-reusable),  the current  literature  is  inconclusive  but
does  suggest  using  impermeable  barriers,  regardless  of  the
type  of  drape  used.  In this  regard,  88%  of the respondents
would  opt  for disposable  drapes,  although  more  research  is
needed  to confirm  this  trend.

Finally,  it would  be  interesting  to  conduct  studies  to  bet-
ter  assess  the effect  of  iodine-impregnated  adhesive  surgical
incision  drapes  on  infection  in total  hip and  knee  arthro-
plasty,  as  there  is  no  solid  evidence.11 In  this  respect,  our
survey  shows  that  half  the  respondents  agree  on  the  use  of
adhesive  surgical  drapes.  A  recent  study  shows  that  alco-
holic  chlorhexidine  solutions  act  synergistically,  in vitro,
with  iodine-releasing  antimicrobial  incision  drapes.  These
antimicrobial  incision  drapes  help  reduce  underlying  skin
colonisation  achieved  by  surgical  antisepsis,  but  their  actual
impact  on SSI  rates needs  to  be  verified  by  controlled
studies.29

Most  of  the  respondents  believe  it beneficial  to  change
gloves  during  prolonged  operations  and  before  handling
implants  (91%),  to  change  surgical  gowns every  180  min,  as
well  as electroscalpel  tips  and  suction  cannulas.  Electro-
surgical  scalpel  tips  are vulnerable  to contamination  during
surgery.  However,  the significance  of  this  contamination  is
questionable.  Larger  and  sufficiently  powered  studies  are
needed  to  determine  whether  this  contamination  causes
subsequent  SSI/PJI,11 but  it should  be  noted  that  the  sur-
vey  results,  especially  during prolonged  surgeries,  indicate
that  electric  scalpel  tips  are often  changed  to  reduce  rates
of  SSI/PJI.  The  same  trend  is  observed  in relation  to  chang-
ing  suction/catheter  tips  or  turning  off  suction  when  not  in
use.

The  recommendations  are that  surgeons  should minimise
contact  with  light handles  as  they  are a  potential  source  of
contamination  and  when  possible  circulating  staff  should  be
responsible  for  moving  the  lights.11 If contact  with  lights  is
necessary,  the recommendations  and clinical  practice  are
consistent:  gloves  should be  changed  to  limit  contamination
of  the  surgical  field.

Instrument  trays  should  be  kept  in sterile  packaging  and
opened  as  soon  as  possible  before  they  are to  be  used.11 In

addition,  it is  recommended  not  to  use  liquid-filled  trays  that
remain  open  during the surgery  (if  used,  a diluted  antiseptic
solution  such as chlorhexidine  gluconate  or  diluted beta-
dine,  rather  than  sterile  water  would be  better).30,31 These
recommendations  are consistent  with  the  survey  results.

Considering  the low cost  of  changing  scalpel  blades,  it
is  difficult  to  recommend  that  they  should  not be  changed
after  skin  incision,  although  there  is insufficient  evidence  to
support  this.  The  skin  blade  should  be changed  to  continue  to
deeper  planes  using  a new  blade.11 Most  of the respondents
perform  this procedure  in this  way  (87%).

Regarding  the association  between  prolonged  operative
times  and SSIs/PJIs,  there  is  considerable  evidence  to sug-
gest  a correlation,11 which  the respondents  also  believe.
In  addition,  recent  technological  developments  in surgical
instrumentation  have  improved  the operative  process  of  the
surgery,  but  perhaps  because  computer-assisted  surgery  is
used  operative  time  may  be  longer  and  therefore  there  is  an
increased  risk  of  subsequent  SSI/PJI.11 It  would  be  interest-
ing  to  investigate  these  aspects  further.  However,  54%  of  the
respondents  do  not use  these  technologies  in  their  centre.

Several  techniques  are now  available  for  wound  clo-
sure  after  total  arthroplasty  including  staples,  sutures,
adhesives,  and  transdermal  systems.32 Although  several  ran-
domised  clinical  trials  are available,  surgeons  usually  select
wound  closure  systems  based  on  personal  preference  (the
respondents  often  use  staples  for  skin  closure),  as  no spe-
cific  closure  system  has  been  shown  to  reduce  the risk  of
SSI/PAI.11 Risk  factors  for  SSI  are multifactorial.  The  pres-
ence  of suture material,  considered  a prosthetic  implant,
logarithmically  reduces  the number  of  organisms  required
for  SSI  from  105  to  102  colony-forming  units,  and  thus
increases  SSI  rates.33,34

As  for  surgical  drains,  many  studies  show that  they do not
seem  to  increase  the  risk  of PJI/SSI  when used for a short
period  of  time  (less  than  48  h). However,  the recommenda-
tion  is  to  avoid  their  use  in elective  primary  hip  and  knee
prosthetic  surgery.

Measures  in  managing periprosthetic  infections

There  is  no  evidence  on  the impact  and  effectiveness  of
changing  surgical  drapes  and instrumentation  during  implant
retention  surgery  for  a prosthetic  infection;  it is,  there-
fore,  at  the  surgeon’s  discretion.35 Of  the respondents,  73%
considered  it appropriate  to do so.  Specifically  in hip  and
knee  surgery,  the  recommendations  indicate  that  the risk
of  PJI  may  be higher  when  elective  arthroplasty  follows  a
contaminated  case.  The  risk  is reduced  by  thorough  clean-
ing  of  the operating  theatre  after  the  contaminated  case.35

The  respondents  state  that  they  routinely  do  this.  However,
further  studies  are needed  to  clarify  this  connection.

Approach and  implants

There  appears  to  be no  difference  in SSI/PJI  rates  after  total
hip  arthroplasty  or  total  knee arthroplasty  according  to  the
surgical  approach  and  the  type  of  implant  fixation,35 as  also
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indicated  by  60%  of  the respondents.  It  is  logically  neces-
sary  to  prevent  SSIs  by  providing  surgical  instruments  and
implants  that  are  free  of  contamination  at the time  of  use.36

Reuse  of  an  implant  that  accidentally  comes  into  contact
with  a  contaminated  surface  is  not recommended,  and this
is  the  opinion  of  the respondents.35 If the implants  are
cemented,  it is  recommended  that  the cement  be  antibiotic-
impregnated.37 Eighty  percent  of the respondents  agree  with
this  statement.  It has also  not  been  shown  that  the bearing
surface  in  total  hip  arthroplasty  has  no  influence  on  SSI  rates;
however,  some  work  suggests  that ceramic-on-ceramic  bear-
ings  would  have  lower  infection  rates.38 This  was  supported
by 62%  of  the respondents.

Postoperative  care

During  postoperative  surgical  wound  care,  it should be noted
that the  dressing  placed  over the surgical  wound  under  ster-
ile conditions  in  the operating  theatre  should  be  changed
depending  on  the saturation  of  the dressing.  If the dress-
ing  remains  dry,  wound  coverage  for  a minimum  of  48  h  is
recommended.11 The  survey  results  show  the same  trend in
this  respect.  Again,  58%  of  the respondents  believe  that  neg-
ative  pressure  dressings  decrease  the  risk  of  SSI, although
they  caution  that  they  should  be  restricted  to  high-risk
patients.  This  statement  needs  further  research  to  be cor-
roborated.

When  to allow  the  wound  to  get wet  after  surgery  remains
a controversial  issue.  The  benefits  of  early  showering  (no
earlier  than  48  h) would be  improved  quality  of  life  and
better  rehabilitation  outcomes.39 In  clinical  practice,  as
reflected  through  the  survey,  it  is  considered  appropriate
to  wet  or  soak  the incision  after suture  removal.  If earlier,
it  should  be  no  earlier  than  48  h  after  surgery.

There  is  no  validated  definition  of  ‘‘persistent  wound
drainage’’,  although  it is  a common  issue  of  concern  to  all
orthopaedic  surgeons.  In the  absence  of  data,  the  recom-
mendations  define  it as  any  continued  fluid  extrusion  from
the  surgical  wound  occurring  beyond  72  h from  the  previous
surgery.  Postoperative  (under  72  h) wound  drainage  is  not
uncommon  in patients  undergoing  hip  or  knee  arthroplasty,
and  observed  up  to  10%  of patients.40---42 Of  the respondents,
35%  consider  the  most  appropriate  time  frame  for  defining
the  term  ‘‘persistent  wound  drainage’’  would  be  continuous
drainage  beyond  the  fourth  postoperative  day.

Cellulitis  is  a  serious  event  in patients  with  a  joint  pros-
thesis  and  requires  treatment.  The  recommendations  are
that  any  patient  presenting  with  suspected  cellulitis  or  sus-
pected  superficial  infection  should  be  carefully  assessed,
which  may  include  joint  aspiration.35 In  clinical  practice,
joint  aspiration  is  also  considered  appropriate  to  rule  out
joint  infection  if suspected.

Finally,  procedures  such as  colonoscopy  or  upper
endoscopy  can produce  transient  bacteraemia,  although  the
evidence  is  limited  to  confirming  some  associated  risk  of
SSI/PJI.  However,  there  is  no  evidence  that  administer-
ing  antibiotics  prior  to  procedures  decreases  this  risk,  and
therefore  this  practice  should  be  avoided.35 In this regard  it
should  be  noted  that  most  of  the respondents  consider  that

performing  these  procedures  after  total  joint  arthroplasty
may  influence  the  incidence  of  SSI/PJI.

Conclusions

In  clinical  practice  in Spain,  there  is  high  adherence  to  most
of  the international  recommendations  regarding  the pre-
vention  of infection  after  elective  hip  or  knee  arthroplasty.
SSI  is  a  very  costly  complication  with  high  morbidity  and
mortality.  Its  management  should  be multidisciplinary  and
preventive  measures  require  further  research  to  understand
its  pathogenesis  and  determining  factors,  and  thus  reduce
its  incidence.

Level of evidence

Level  of  evidence  IV.

Conflict of interests

The  authors  have no  conflict  of  interests  to  declare.

Funding

The  authors  declare  that  they  have  received  no  funding  for
the  conduct  of  the  present  research,  the  preparation  of  the
article,  or  its  publication.

Acknowledgements

The authors  would  like to  thank  Becton  Dickinson  S.A.  for
their  provision  of an educational  grant  to  undertake  the
project.

Annex  1. Respondents in  the  SSI/PJI survey in
orthopaedic  surgery:

• Aamer  Malik.  Hospital  Universitario  Sagrat  Cor.  Barcelona
• Alberto  D. Delgado  Martínez.  Hospital  Universitario  de

Jaén.  Jaén
• Alberto  Touza  Fernández.  Hospital  Universitario  de  Torre-

jón.  Mardid
• Alejandro  López-Pardo  Pardo.  Hospital  Universitario  Lucus

Augusti.  Lugo
• Alfredo  Rodrigo-Gangoso.  Hospital  Universitari  de  Sant

Joan de Reus.  Tarragona
•  Alonso  Bau González.  Hospital  Universitario  Rey  Juan  Car-

los.  Madrid
•  Ángel  Castro  Sauras.  Hospital  General  Obispo  Polanco.

Teruel
•  Ángel  del  Couz  García.  Hospital  de Jarrio.  Asturias
• Antoni  Fraguas  i  Castany.  Centre  Medic  Teknon.  Barcelona
• Antonino  Abejón  Ortega.  Hospital  SES  de  Mérida.  Badajoz
•  Antonio  Murcia  Asensio.  Hospital  General  Universitario

Reina  Sofía.  Madrid
• Antonio  Silvestre  Muñoz.  Hospital  Clínico  Universitario  de

Valencia.  Valencia
•  Antonio  Vicente  Guillen.  Pius  Hospital  Valls.  Tarragona
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•  Aurelio  Vega  Castrillo.  Hospital  Clínico  Universitario  de
Valladolid.  Valladolid

• Belén Ñíguez  Sevilla.  Hospital  General  Universitario  Santa
Lucía.  Murcia

•  Carlos  María  Lozano  Marín.  Hospital  Universitario  Cruces.
Vizcaya

•  Carlos  Martín  Hernández.  Hospital  Universitario  Miguel
Servet.  Zaragoza

•  Dariusz  Chnielewki.  Hospiten  Lanzarote.  Lanzarote
•  David  Escobar  Antón.  Hospital  Quironsalud  Sur.  Madrid
•  Elena  Villarrubia  García.  Hospital  Infanta  Cristina.  Madrid
•  Emilio  Sebastiá  Forcada.  Hospital  General  de  Elda.  Ali-

cante
•  Enrique  Guerado.  Hospital  Costa  del Sol. Málaga
•  Félix  Castillo  García.  Hospital  Dos  de  Mayo.  Barcelona
•  Fernando  Ávila  España. Clínica  Quirón  Sagrado  Corazón.

Sevilla
•  Fernando  Trell  Lesmes.  Hospital  Universitario  Puerta  de

Hierro.  Madrid
•  Francesc  Angles Crespo.  Hospital  Universitari  Mutua  Ter-

rassa.  Barcelona
•  Francesc  Marcano-Fernández.  Corporació  Sanitària  Parc

Taulí.  Barcelona
•  Francesc  Pallisó  Foch.  USP Institut  Universitari  Dexeus.

Barcelona
•  Francisco  Aguiar  García.  Hospital  Regional  Universitario

de  Málaga.  Málaga
•  Francisco  Baixauli.  Hospital  Universitario  y Politécnico  la

Fe.  Valencia
•  Francisco  Javier  García  Lázaro.  Hospital  Universitario  de

Fuenlabrada.  Madrid
•  Francisco  José  Pombo  Taboada.  Complejo  Hospitalario

Universitario  de  Ourense.  Orense
•  Gloria  Pedemonte  Parramón.  Hospital  Germans  Trias i

Pujol.  Barcelona
•  Gustavo  Aparicio  Campillo.  Hospital  Clínico  San  Carlos.

Madrid
•  Heriberto  Oscar  Álvarez  Alcover.  Hospital  Universi-

tario  Nuestra  Señora  de  la Candelaria.  Santa  Cruz  de
Tenerife

•  Ignacio  Loyola  García  Forcada.  Hospital  Universitari  De
Tarragona  Joan  XXIII.  Tarragona

•  Iñigo  Etxebarria-Foronda.  Hospital  Alto  Deba  (Organi-
zación  Sanitaria  Integrada  Alto  Deba).  Gipuzkoa

•  Israel  Pérez  Muñoz.  Facultativo  Adjunto.  Hospital  Univer-
sitario  Ramón  y  Cajal. Madrid

•  Jaime  Barrio  Bernardo-Rua.  Fundación  Hospital  de Jove.
Asturias

•  Javier  Aranceta  Ramos.  Hospital  Universitario  Cruces.  Viz-
caya

•  Javier  Martínez  de  Morentin  Garraza.  Hospital  García
Orcoyen.

•  Javier  Martínez  Martin.  Hospital  Universitario  Fundación
de  Alcorcón.  Madrid

•  Javier  Minaya  García.  Hospital  Provincial  de  Zamora.
Zamora

• Javier  Sans Reig.  Clínica  Vistahermosa.  Alicante
•  Jesús  Javier  Mas  Martínez.  Clínica  Vistahermosa.  Alicante
•  Jesús  Moreta.  Hospital  Galdakao.  Vizcaya
• Joan  Leal Blanquet.  Hospital  de  Igualada.  Barcelona
•  ’Joan  Minguell.  Hospital  Universitario  Vall d’Hebrón.

Barcelona
•  Joan  Pijoan  Bueno.  Hospital  Universitario  Vall  d’Hebrón.

Barcelona
•  Joan  Ramoneda  Salas.  Sanitari  de  Terrassa.  Barcelona
•  Jordi  Colomina  Morales.  Hospital  Santa  María.  LLeida
•  Jordi  Teixidor-Serra.  Hospital  Universitario  Vall  d’Hebrón.

Barcelona
•  Jorge  Ángulo  Gutiérrez.  AGS Sur  Sevilla.  Hospital  de

Valme.  Sevilla
•  Jorge  Martínez-Iñiguez  Blasco.  Hospital  San  Pedro  de

Alcántara.  Cáceres
•  José  Alfonso  Vallés  Purroy. Hospital  Universitario  Príncipe

de Asturias.  Madrid
•  José  Cordero  Ampuero.  Hospital  Universitario  de  la

Princesa.  Madrid.
• José  Luis  Agullo  Ferre.  Hospital  Universitario  de  Bellvitge.

Barcelona
•  José  Luis  Martínez  Montes.  Hospital  Universitario  Virgen

de la  Nieves.  Granada
• José  Luis  País  Brito.  Hospital  Universitario  de Canarias.

Santa  Cruz  de Tenerife
• José  Luis  Rodrigo  Pérez.  Hospital  Universitario  Doctor

Peset.  Valencia
•  José  Manuel  Montoza  Nuñez.  Hospital  Universitario  de  San

Juan.  Alicante
•  José  Miquel  Sales  Pérez. Hospital  General  de L’Hospitalet

Consorci  Sanitari  Integral.  Barcelona
•  José  R.  Caeiro  Rey.  Complejo  Hospitalario  Universitario  de

Santiago.  A  Coruña
• Josep  Dellonder  Frigolé.  Hospital  Doctor  Josep  Trueta.

Girona
•  Josu  Merino  Pérez.  Hospital  Universitario  Cruces.  Vizcaya
•  Juan  Carlos  Martínez  Pastor.  Hospital  Clínic  Barcelona.

Barcelona
•  Juan  Castellanos  Robles.  Hospital  General  de  Parc  Sanitari

Sant  Joan  de  Deu.  Barcelona
•  Juan  Francisco  Blanco.  Complejo  Asistencial  Universitario

de  Salamanca.  Salamanca
•  Juan  Ramón  Amillo  Jiménez.  Hospital  de Viladecans.

Barcelona
•  Juan  Ribera Zabalbeascoa.  Área Sanitaria  Serranía  de

Málaga-Hospital  de  la  Serranía.  Málaga.
•  Lluís  Puig-Verdié.  Parc  de Salut  Mar.  Barcelona
• Lucía  González  García.  Complejo  Asistencial  Universitario

de  Palencia.  Palencia
•  Luís  García-Paino  Rollón.  Hospital  El Bierzo.  León
•  Luis  Javier  Alarcón  García.  Hospital  Nuestra  Señora  de

Sonsoles.  Ávila.
•  Luis  José Clavel  Rojo. Virgen  de la Arrixaca.  Murcia
•  Luís  Miguel  López  Cordeiro.  Hospital  Álvaro  Cunqueiro.

Vigo

T311



A.  Castel-Oñate,  O. Marín-Peña,  J.C.  Martínez Pastor  et  al.

• Lydia  Cecilia  Escribano  Rueda.  Hospital  Universitario  de
Getafe.  Madrid

•  Manuel  Francisco  García  Alonso.  Hospital  Universitario  del
Río  Hortega.  Valladolid

•  Manuel  Jesús  Valle Ortiz.  Complejo  Hospitalario  Universi-
tario  de  Santiago.  A  Coruña

• Manuel  Mas  Morillas.  Hospital  Cerdaña.  Girona
•  Manuel  Mesa  Ramos.  Hospital  Comarcal  Valle  de los

Pedroches.  Córdoba
• Manuel  Muiña  Domínguez.  Hospitalario  de  Pontevedra.

Pontevedra
•  Manuel  Ribas  Fernández.  Hospital  Dexeus.  Barcelona
•  Manuel  Torres  Coscoyuela.  Hospital  Universitario  de Mós-

toles.  Madrid
•  Marc  Aguilar.  Hospital  Universitario  Vall  d’Hebrón.

Barcelona
•  Marcelo  A.  Casaccia.  Hospital  Universitario  Vall  d’Hebrón.

Barcelona
•  Marcos  Moreno  Saiz.  Hospital  Alto  Guadalquivir.  Jaén
•  María  Belén  Durán Carranza.  Hospital  de  Baza.  Granada
•  María  Mercedes  Reverte-Vinaixa.  Hospital  Universitario

Vall  d’Hebrón.  Barcelona
•  María  Sol  de  Dios Pérez.  Hospital  Universitario  Infanta

Sofía.  Madrid
•  Mariano  Manuel  Esteve  Durá.  Hospital  General  de

Almansa.  Albacete
• Marye  Merce  Méndez  Ojeda.  Hospital  Universitario  de

Canarias.  Santa  Cruz  de  Tenerife
•  Michel  Fakkas  Fernández.  Hospital  Universitario  Marqués

de  Valdecilla.  Santander
•  Miguel  Almaraz  Guntín.  Clínica  CEMTRO.  Madrid
• Miguel  Ángel  Ruano Martín.  Complejo  Hospitalario  de

Zamora.  Zamora
•  Miguel  Ángel  Suárez-Suárez.  Facultativo  Adjunto.  Hospital

Universitario  de Cabueñes. Asturias
• Miquel  Pons  Cabrafiga.  Hospital  Universitario  Sant  Rafael.

Barcelona
•  Nestor  Moreno  Moreu.  Vithas  Hospital  Santa  Catalina.  Las

Palmas
•  Nuria  Franco  Ferrando.  Hospital  de  Denia.  Alicante
• Oliver  Marín  Peña. Facultativo  Adjunto.  Hospital  Univer-

sitario  Infanta  Leonor.  Madrid
•  Pablo  Palacios  Cabezas.  Hospital  de  Madrid  Mon-

tepríncipe.  Madrid
• Pablo  Sanz  Ruiz.  Hospital  General  Universitario  Gregorio

Marañón.  Madrid
• Pedro  Zorrilla  Ribot.  Hospital  General  Universitario  de

Ciudad  Real.  Ciudad  Real.
• Rafael  Arrianza  Loureda.  Instituto  Médico  Arrianza  &  Aso-

ciados.  A  Coruña
•  Raimundo  Dobarro  Buitrago.  Hospital  do Salnés.  Ponteve-

dra
•  Ramón  Serra  Fernández.  Althaia  Manresa.  Hospital  Uni-

versitario.  Barcelona
•  Raúl  Parrón  Cambero.  Fundación  Jiménez  Díaz.  Madrid
•  Ricardo  Mencía  Barrio.  Hospital  de  León  (Complejo  Asis-

tencial  Universitario  De  León).  León

• Salvador  Grau  Pascual.  Hospital  Comarcal  Mora  de Ebro.
Tarragona

•  Vicente  Canales  Cortés.  Hospital  Royo  Villanova.  Zaragoza
•  Vicente  Guimerá  García.  Hospital  Can  Misses. Illes  Balears
•  Xavier  Crusi. Hospital  de la  Santa  Creu i Sant  Pau.

Barcelona

Appendix B. Supplementary data

Supplementary  data  associated  with  this  arti-
cle  can  be found,  in the online  version,  at
doi:10.1016/j.recot.2021.10.006.
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