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Abstract
Introduction  and  objective:  Due  to  the  high  cost  and  insufficient  offer,  the  request  for  Intensive
Care (ICU)  beds  for  postoperative  recovery  needs  adequate  criteria.  Therefore,  we  studied  the
characteristics  of  patients  referred  to  postoperative  care  at  an  ICU  from  the  perspective  of
anesthesiologists,  surgeons,  and  intensive  care  physicians.
Methods:  A  questionnaire  on  referrals  to  postoperative  intensive  care  was  applied  to  physicians
at congresses  in  Brazil.  Anesthesiologists,  surgeons,  and  intensive  care  physicians  who  agreed
to fill  out  the  questionnaire  were  included.  The  questionnaire  consisted  of  hypothetical  clinical
scenarios  and  cases  for  participants  to  choose  which  would  be  the  priority  for  referral  to  the

ICU.
Results: 360  physicians  participated  in  the  study,  with  median  time  of  10  (5---18)  years  after
graduation.  Of  the  interviewees,  36.4%  were  anesthesiologists,  30.0%  surgeons,  and  33.6%  inten-
sive care  physicians.  We  found  that  anesthesiologists  were  more  conservative,  and  surgeons  less
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conservative  in  ICU  referrals.  As  to  patients  with  risk  of  bleeding,  75.0%  of  the  surgeons  would
refer them  to  the  ICU,  in  contrast  with  52.1%  of  the  intensive  care  physicians,  and  43.5%  of  the
anesthesiologists  (p  <  0.001).  As  to  elderly  persons  with  limited  reserve,  62.0%  of  the  surgeons
would refer  them  to  the  ICU,  in  contrast  with  47.1%  of  the  intensive  care  physicians,  and  22.1%
of the  anesthesiologists  (p  <  0.001).  As  to  patients  with  risk  of  respiratory  complications,  64.5%
of the  surgeons  would  recommend  the  ICU,  versus  43.0%  of  the  intensive  care  physicians,  and
32.1% of  the  anesthesiologists  (p  <  0.001).  Intensive  care  physicians  classified  priorities  better
in indicating  ICU,  and  the  main  risk  indicator  was  the  ASA  physical  status  in  all  specialties
(p <  0.001).  There  was  no  agreement  among  the  specialties  and  surgeries  on  prioritizing  post-
operative intensive  care.
Conclusion:  Anesthesiologists,  surgeons,  and  intensive  care  physicians  presented  different  per-
spectives on  postoperative  referral  to  the  ICU.
© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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ntroduction

he  criteria  for  referring  postoperative  patients  to  intensive
are  are  unclear  and,  for  this  reason,  physicians  commonly
ave  different  opinions.1,2 Based  on  ethical  and  scientific
rinciples,  front-line  physicians  making  such  critical  deci-
ions  should  be  able  to  go  through  this  process  according  to
he  best  evidence.3 To  make  this  decision,  they  take  into
onsideration,  in  addition  to  diagnosis  and  clinical  status  of
he  patient,  bed  availability  and  the  actual  benefit  for  the
atient  of  the  proposed  therapy  and  prognosis.4 In  general,
atients  who  are  in  the  terminal  phases  of  their  diseases  and
ying  patients  without  a  chance  of  recovery  are  not  appro-
riate  for  admission  to  an  ICU,  except  as  potential  organ
onors.5

Deciding  about  the  need  for  intensive  care  are  among
he  responsibilities  of  physicians  of  different  specialties:
nternal  medicine,  anesthesiologists,  and  surgeons.  How-
ver,  there  are  interpersonal  discrepancies  with  regard  to
he  interpretation  of  clinical  cases,  severity,  effectiveness,
nd  potential  resolution  with  intensive  care.6---8 This  discrep-
ncy  makes  different  professionals  have  different  visions  of
he  criteria  for  referral  to  intensive  care.

In  this  manner,  in  assessing  referral  to  intensive  care  for
urgical  patients,  it  is  appropriate  to  define  which  criteria
re  considered  the  most  important,  in  addition  to  the  possi-
ility  of  finding  discrepancies  in  interferences  on  the  correct
anagement  of  these  patients  in  the  postoperative  period.
The  objective  of  the  present  study  was  to  assess,  through

 questionnaire  answered  by  physicians,  how  postoperative
eferrals  of  surgical  patients  to  the  ICU  would  be  from  the
tandpoint  of  anesthesia,  surgery,  and  intensive  care  prac-
itioners.  To  do  that,  different  standpoints  were  compared
o  find  trends  in  referrals  to  the  ICU,  according  to  the  par-
icipants’  profiles.

ethods
fter  approval  by  the  ethics  committee  of  Hospital  de
âncer  de  Barretos,  a  questionnaire  (Annex  1:  Supplemen-
ary  Materials)  on  physicians’  decision  about  postoperative
eferral  of  surgical  patients  to  an  ICU  was  applied  at  major

a
t
n

26
edical  congresses  in  Brazil  (World  Intensive  Care  Congress,
CERTO,  São  Paulo  State’s  Congress  of  Anesthesiology).

Surgeons,  anesthesiologists,  and  intensive  care  physi-
ians  who  agreed  to  fill  out  the  questionnaire  handed  out
t  medical  congresses  and  who  did  it  adequately  and  com-
letely  were  included  in  the  study.  However,  non-medical
ealthcare  practitioners  and  physicians  who  graduated  less
han  2  years  before  were  excluded.  Participation  was  volun-
ary  and  consent  for  participation  was  implied  by  filling  out
he  questionnaire.  The  survey  was  anonymous,  although  par-
icipants  had  the  choice  of  leaving  comments  or  requesting
nformation  at  a  station  inside  the  congresses.  The  medi-
al  specialties  were  compared  as  to  their  decisions.  The
ntention  was  to  apply  the  questionnaire  at  medical  con-
resses  that  were  not  specialized  on  a  single  surgical  area,
nd  for  this  reason,  it  included  a  broad  range  of  surgeries,
o  that  we  could  obtain  better  performance  in  the  answers
f  participants.

The  questionnaire  consisted  of  six  main  segments  with
ultiple  choice  and  direct  questions,  and  the  first  two  were
eant  to  identify  the  participants  and  characteristics  of  the

rganizations  where  they  work,  taking  into  account  the  type
f  hospital  (private,  public,  university),  and  their  capabil-
ties  (total  number  of  beds,  ICU  beds,  monthly  surgeries,
atients  sent  to  the  ICU).

The  third  segment  of  the  questionnaire  had  the  intention
f  presenting  situations  of  surgical  patients  for  participants
o  decide  if  they  would,  hypothetically,  refer  the  patient  to
he  intensive  care  unit  or  not.  Seven  cases  were  reported,
ll  referring  to  postoperative  intensive  care  for  several  rea-
ons  (potential  blood  loss,  limited  reserve,  acute  respiratory
ailure,  major  surgery,  sepsis,  and  hemodynamic  instability),
xcept  for  one  of  the  cases,  which  did  not  meet  crite-
ia  for  recommendations  of  postoperative  intensive  care.
or  each  of  those  hypothetical  situations,  participants  were
sked  if  they  would  recommend  admission  to  an  ICU  for
ach  patient’s  postoperative  care.  There  was  no  mention
f  priorities  or  shortage  of  beds  (Annex  1:  Supplementary
aterials).

In  the  following  segment,  surgical  cases  were  presented,

nd  participants  classified  each  situation  according  to  a
able  of  priorities:  1)  Critically  ill  and  unstable  patient  who
eeds  intensive  care  that  cannot  be  provided  outside  an
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CU;  2)  Patient  who  needs  intensive  monitoring  and  may
eed  immediate  intervention;  3)  Critically  ill  patient  with
educed  likelihood  of  survival;  and  4)  Patients  generally
nappropriate  for  admission  in  an  ICU.  This  priority  classi-
cation  has  already  been  reported  before.1,4

All  scenarios  reported  in  the  questionnaire  are  based  on
riteria  that  define  high  surgical  risk  patients,  as  described
n  the  literature.9

The  fifth  segment  presented  the  profile  of  a  patient  with
hysical  status  II  according  to  the  American  Society  of  Anes-
hesiologists  (ASA),  with  eight  types  of  surgery  which  he/she
ould  have,  and  participants  were  asked  to  classify  surgeries
ccording  to  the  priority  for  referral  to  postoperative  ICU
dmission.

Last,  participants  were  asked  to  choose  the  criteria  used
t  their  hospital  to  identify  surgical  risk  (ASA,  SAPS3,  Shoe-
aker,  POSSUM,  or  other).

tatistical  analysis

ccording  to  clinical  experience  and  using  the  minimal
linically  significant  difference  among  the  groups  for  the
alculation,  a  sample  of  at  least  400  participants  would  be
ecessary  to  produce  a  30%  chance  (answer  differentiation
ercentage  between  specialties)  of  an  alternative  hypoth-
sis  and  a  2%  chance  (answer  differentiation  percentage
etween  specialties)  of  a  null  hypothesis,  accepting  a  type

 error  of  0.05  (unilateral)  and  0.95  power.
Data  were  analyzed  and  results  are  expressed  as  aver-

ge  ±  standard  deviation,  median  (interquartile  interval),  or
ercentage.  For  the  statistical  analysis,  continuous  variables
ere  evaluated  by  ANOVA  and  Kruskal  Wallis.  Categorical
ariables  were  evaluated  by  the  contingency  Chi-Square
est.

Agreement  analysis  was  done  by  applying  Kappa  statistics
K),  which  considered:  K  =  1  when  there  is  perfect  agree-
ent;  K  =  0  when  agreement  is  no  better  than  chance;

egative  K  when  agreement  is  worse  than  chance.  The  p-
alues  presented  were  two-tail  tests  and  those  below  0.05
ere  considered  statistically  significant.

The  Statistical  Package  for  the  Social  Sciences  software
SPSS-IBM  Corp.,  Armonk,  NY,  USA)  25.0  was  used  for  the
tatistical  analyses.

esults

he  survey  was  made  available  at  three  congresses  attended
y  more  than  5,000  physicians  from  all  over  Brazil;  420
greed  to  answer  the  questionnaire  and  360  physicians  of
he  specialties  of  surgery,  intensive  care  and  anesthesiol-
gy  filled  out  the  survey  appropriately,  of  which  77.6%  were
rom  the  Southeast  region,  11%  from  the  Northeast,  6%  from
he  South,  3.3%  from  the  Center-West,  and  2.1%  from  the
orth.  The  median  time  after  graduation  of  physicians  was
0  (5---18)  years.  Of  those,  36.4%  were  anesthesiologists,
0.0%  surgeons,  and  33.6%  intensive  care  physicians.  Of

ll  participants,  40.0%  worked  mainly  in  public  hospitals,
1.4%  in  private  hospitals,  and  18.6%  in  university  hospitals
defined  as  a  hospital  that  has  a  link  to  a  medical  school,
ithout  specification  on  funding)  (Table  1).
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Of  the  surgeons,  92.6%  were  from  the  Southeast  region,
hile  no  surgeon  from  the  Midwest  or  North  regions  partic-

pated  in  the  survey.  Among  intensive  care  physicians  and
nesthesiologists,  in  contrast,  there  was  a  predominance  of
he  Southeast  region,  but  proportions  were  better  balanced
or  the  other  regions  (Table  1).

On  the  profile  of  hospitals,  similar  percentages  of  spe-
ialists  said  they  worked  in  public  and  private  hospitals.
nterestingly,  28.3%  of  the  anesthesiologists  declared  that
heir  main  workload  was  in  university  hospitals,  whereas
hat  was  the  case  of  only  11.1%  of  the  surgeons,  and  14.9%
f  intensive  care  physicians.  In  spite  of  these  differences,
he  answers  on  the  number  of  ICU  beds,  type  of  ICU,  esti-
ated  number  of  surgical  patients  referred  to  the  ICU,  and
ork  logistics  were  similar  and  compatible  among  all  groups

Table  1).
As to  the  questionnaire  on  referral  to  the  ICU,  seven

escriptions  of  fictitious  patients  and  their  surgical  plans
ere  provided.  In  this  part,  75%  of  the  surgeons  would  refer

o  the  ICU  patients  whose  surgeries  would  bring  an  inher-
nt  risk  of  intense  hemorrhage,  in  contrast  with  a  smaller
roportion  of  intensive  care  physicians  and  anesthesiolo-
ists.  Surgeons  were  also  more  likely  to  recommend  ICU  for
lderly  patients  with  limited  physiological  reserve,  patients
ith  risk  of  respiratory  complications,  and  for  major  surg-
ries.  Sepsis  patients  undergoing  urgent  surgeries  would  be
eferred  to  the  ICU  by  most  of  the  intensive  care  physicians.
atients  without  clear  referral  criteria  for  ICU  admission

-- controlled  comorbidities,  surgeries  in  between  minor  or
ajor  --- would  also  be  referred  by  most  of  the  intensive  care
hysicians.  Finally,  surgeons  would  be  less  likely  to  refer
atients  with  hemodynamic  instability  and  acute  anemia  to
he  ICU  (Table  2).

In  the  second  part,  six  examples  of  clinical  cases  were
rovided,  and  participants  were  asked  to  rank  them  by  prior-
ty.  Intensive  care  physicians,  followed  by  anesthesiologists
lassified  cases  more  adequately  than  surgeons  (Table  2).

The  main  surgical  risk  indicator  was  ASA  physical  sta-
us  for  all  specialties,  followed  by  SAPS  3,  which  is  more
requently  used  by  intensive  care  physicians  (Table  2).

On  the  priority  classification  for  referral  to  the  ICU  by
ype  of  surgery,  the  three  specialties  did  not  agree  on  any
f  the  cases  (Fig.  1).

The  agreement  indicated  by  Kappa  was  poor,  with  inten-
ive  care  physicians  more  likely  to  recommend  ICU  for
sophagectomy  and  pelvic  exenteration,  while  anesthesi-
logists  for  colectomies  and,  lastly,  surgeons  were  more
ikely  to  recommend  post-operative  ICU  for  intestinal  biliary
ypass,  total  gastrectomy,  and  perforated  acute  abdomen
Fig.  1).

iscussion

n  the  comparison  among  surgeons,  anesthesiologists  and
ntensive  care  physicians  with  similar  demographic  charac-
eristics,  this  study  found  that  surgeons  were  less  strict  in

he  process  of  screening  patients  for  postoperative  ICU,  and
he  opposite  happened  with  anesthesiologists.  Moreover,  the
erception  of  priority  to  indicate  post-operative  ICU  seemed
o  be  more  adequate  among  intensive  care  physicians;  and
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Table  1  Characteristics  of  participants  and  workplace.

Variables  All  Surgeons  Intensive  Care  physicians  Anesthesiologists  p-value
(n =  360)  (n  =  108)  (n  =  121)  (n  =  131)

Time  since  graduation  (years)  10  (5.0---18.0)  11  (7.0---20.0)  10  (6.0---18.0)  10  (4.0---24.5)  0.74
Characteristics  of  workplace
Region  of  Brazil
Southeast  78.6%  92.6%  74.4%  71.0%  0.75
South 5.8%  2.8%  7.4%  6.9%  0.18
Northeast 10.6%  4.6%  10.7%  15.3%  0.01
central 3.8%  0.0%  5.0%  3.8%  0.76
North 1.9%  0.0%  2.5%  3.1%  0.70
Type of  hospital
Public  40.0%  49.1%  35.5%  36.6%  0.59
Private 41.4%  39.8%  49.6%  35.1%  0.19
University 18.6%  11.1%  14.9%  28.3%  <  0.001
Type of  ICU  0.09
Mixed 85.3%  81.5%  90.9%  83.2%
Surgical 14.7%  18.5%  9.1%  16.8%
Hospital beds 200  (120---00)  150  (105---300)  150  (100---300)  200  (140---500)  0.001
ICU beds  20  (17.5---40)  20  (20---30)  20  (13---40)  20  (15---40)  0.60
Hospital operation  logistics
Surgeries  performed  in  the

past  month
400  (150---700) 400  (50.0---600.0)  200  (80.0---500.0)  500  (375---1000)  <  0.001

Surgical patients  sent  to  the
ICU in  the  past  month

40  (20---80) 37.5  (10---80) 36  (20---80)  50  (25---80)  0.13

ICU operation  logistics
Nurse  to  patient  ratio  0.31
< 1/10  37.0%  28.0%  43.5%  36.4%
1/10 25.3%  28.0%  23.5%  25.3%
> 1/10  37.7%  44.0%  33.0%  38.4%
Physician to  patient  ratio  0.09
< 1/10  28.6%  20.7%  35.9%  26.7%
1/10 37.8%  40.2%  38.5%  35.2%
> 1/10  33.6%  39.0%  25.6%  38.1%
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ICU, Intensive Care Unit.

he  three  specialties  did  not  agree  on  the  type  of  surgery
nd  referral  to  the  ICU  for  the  post-operative  period.

The  criteria  used  in  the  selection  of  ICU  beds  may  be
lassical  if  we  consider  patients  with  higher  morbidity  and
ortality,10 however,  we  saw  conflicting  answers  among

nesthesiologists,  surgeons  and  intensive  care  physicians
n  the  referrals  and  prioritization  of  surgical  patients,  for
xample,  43%  of  the  surgeons  recommended  ICU  admission
or  patients  who  did  not  present  a  clear  need,  and  in  con-
rast,  only  50%  would  do  the  same  for  cases  of  hemodynamic
nstability  ---  against  82.6%  of  the  intensive  care  physicians
nd  80.9%  of  the  anesthesiologists.  Nevertheless,  only  22.1%
f  the  anesthesiologists  considered  elderly  patients  with
imited  physiological  reserve  eligible  for  post-operative  ICU,
gainst  47.1%  of  the  intensive  care  physicians  and  75%  of  the
urgeons.

The  appropriate  use  of  intensive  care  resources  is  funda-
ental,  given  the  scarcity  of  ICU  beds  in  Brazil  and  in  the
orld,11,12 in  addition  to  the  fact  that  these  centers  special-
zed  in  providing  care  to  critical  patients  require  very  high
evels  of  investment.13,14

Because  of  that,  some  priority  criteria  for  ICU  admis-
ion  have  been  designed,4,15 but  they  are  less  applied  in

a
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linical  practice,  especially  for  surgical  patients.  For  medi-
al  patients,  independent  factors  for  ICU  admission  are  old
ge,  high  prognostic  scores  and  the  presence  of  chronic  dis-
ases  (especially  cardiovascular).16 However,  there  are  still
ncertainties  for  surgical  patients.

The  rate  of  refusal  of  ICU  beds  is  lower  for  surgical
atients,  but  this  fact  does  not  lead  to  more  requests  for
ost-operative  intensive  care  by  surgical  teams.17,18 A  large
ulticenter  study,  conducted  in  many  ICUs  in  all  regions  of
razil,  found  that  only  3.5%  (95%  IC  3.3---3.8)  of  the  patients
ndergoing  major  surgeries  were  sent  to  post-operative
ntensive  care;  however,  the  rate  of  surgical  complications
emains  high.19 Therefore,  it  seems  evident  that  there  is

 lack  of  clear  definitions  on  which  surgical  patients  may
enefit  from  intensive  care.  In  our  study,  when  surgeries
ere  classified  as  to  their  priorities  for  ICU  referral,  inten-

ive  care  physicians,  followed  by  anesthesiologists  classified
ases  more  strictly  than  surgeons.

The  lack  of  consensus  among  the  members  of  the  surgical

nd  perioperative  care  teams  may  lead  to  judgement  errors
nd  harm  to  patients.20 Based  on  these  assumptions,  in  this
tudy,  we  found  very  poor  agreement  among  physicians  on
he  referral  to  intensive  care  after  certain  major  surgeries,

8
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Table  2  Comparison  between  the  three  specialties  on  post-operative  referrals  to  the  ICU  and  surgical  risk  indicators.

Variables  All  Surgeon  Intensive  Care  physician  Anesthesiologist  p-value
(n =  360)  (n  =  108)  (n  =  121)  (n  =  131)

Causes  that  would  determine  referral  to  the  ICU  according  to  specialty
1- Risk  of  bleeding 55.8%  75.0%  52.1%  43.5%  <  0.001
2- Elderly  with  limited  reserve 42.5%  62.0%  47.1%  22.1%  <  0.001
3- Risk  of  respiratory  complication  45.4%  64.5%  43.0%  32.1%  <  0.001
4- Major  surgery  63.8%  74.8%  74.4%  45.0%  <  0.001
5- Sepsis  72.1%  69.2%  81.8%  65.6%  0.012
6- Without  recommendation  for  ICU  21.4%  16.8%  43.0%  5.3%  <  0.001
7- Hemodynamic  instability  72.3%  50.0%  82.6%  80.9%  <  0.001
Number of  correct  answers  according  to  priority  classification
P1 66.1%  48.1%  76.9%  71.0%  <  0.001
P2 66.7%  48.1%  76.9%  72.5%  <  0.001
P2 60.0%  51.9%  72.7%  55.0%  0.002
P2 66.4%  51.9%  80.2%  65.5%  <  0.001
P3 55.0%  63.9%  68.6%  35.1%  <  0.001
P4 52.2%  49.5%  62.0%  45.3%  0.025
Surgical risk  criteria  used  for  referral  to  the  ICU
SAPS  3  10.2%  1.9%  21.7%  6.3%  <  0.001
ASA physical  status 82.2%  97.2%  67.5%  83.5%  0.14
POSSUM 0.8%  0.0%  0.8%  1.6%  0.56
Shoemaker 0.8%  0.9%  0.0%  1.6%  0.56
Other 3.7%  0.0%  6.7%  3.9%  0.40
None 2.3%  0.0%  3.3%  3.1%  1.00

ICU, Intensive Care Unit; P, Priority scale.
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igure  1  Agreement  between  specialties  and  type  of  surgery  

eed of  postoperative  intensive  care).

hat  is,  none  of  the  specialties  was  unanimous  in  considering

CU  admission  for  the  proposed  surgeries.  Interestingly,  in
pite  of  not  being  very  sensitive  in  determining  the  worse
urgical  outcomes,2,21 the  main  risk  indicator  chosen  by  all

c

d

26
ioritize  ICU  admission.  (The  higher  the  priority,  the  greater  the

pecialties  was  ASA  physical  status,  maybe  because  of  the

onvenience  of  the  score.

The  heterogeneity  of  the  answers  obtained  in  this  study
enotes  a  vast  difference  in  the  way  specialists  of  the  area
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21. Silva Junior JM, Malbouisson LM, Nuevo HL, et al. Applicability
J.M.  Silva  Jr,  H.T.  Kat

hink,  something  that  should  be  tackled  with  educational
ctions  and  implementation  of  organizational  protocols
systematization  of  processes),  also  bearing  in  mind  the  pos-
ibility  of  complications  in  case  of  emergencies  that  are
utside  this  scope.  This  study  sought  to  diagnose  the  cur-
ent  situation  to  serve  as  the  basis  for  the  design  of  more
ppropriate  policies  for  a  consensus  among  physicians  on
he  identification  of  the  patients  who  should  be  referred  to
ost-operative  intensive  care.

However,  the  study  has  limitations  including  the  geo-
raphical  distribution  of  surgeons,  who  were  predominantly
rom  the  southeast  region.  In  order  to  avoid  bias,  there
as  no  type  of  communication  with  participants  to  clarify
r  explain  what  was  asked  in  each  part  of  the  question-
aire,  which  may  have  left  doubts.  They  could  also  have
uestions  about  the  clinical  cases  used,  whether  they  were
ajor  or  minor  surgeries,  but  as  everyone  answered  the

ame  cases,  the  comparison  remained  valid.  Moreover,  the
cenarios  described  did  not  include  some  surgical  special-
ies,  like  vascular,  neurosurgery,  thoracic,  and  others.  Lastly,
he  comparison  among  other  groups,  like  private  versus  pub-
ic,  or  among  the  regions  of  Brazil,  was  not  done  because
hey  were  outside  the  scope  of  the  study;  in  addition,
ore  detailed  questions  were  not  asked,  because  they  could

ncrease  time  to  answer  the  questionnaire  and  thus  reduce
dherence  to  the  survey.

onclusion

nesthesiologists,  surgeons,  and  intensive  care  physicians
ave  different  perspectives  when  it  comes  to  referring  surgi-
al  patients  to  post-operative  intensive  care.  This  should  be
aken  into  account  in  professional  improvement  actions  to
larify  the  benefits  and  limitations  of  post-operative  inten-
ive  care,  aiming  to  improve  the  use  of  a  finite  and  high-cost
esources.
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