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Abstract
Background:  Pulmonary  aspiration  is  one  of  the  most  important  complications  in  anesthesiology.
Assessment  of  gastric  content  by  ultrasound  is  a  good  method  to  quantify  gastric  volume  and  to
determine  the  risk  of  intraoperative  pulmonary  aspiration.  The  aim  of  this  study  is  to  determine
the accuracy  of  the  gastric  ultrasonography  in  the  qualitative  analysis  of  gastric  content,  mainly
in the  analysis  of  small  amounts  of  liquid  content.
Methods:  Gastric  ultrasound  was  performed  to  36  patients  before  upper  gastrointestinal
endoscopy  (UGI),  making  two  longitudinal  scans  at  the  epigastric  level,  one  in  supine  posi-
tion and  the  other  in  right  lateral  decubitus  position,  measuring  two  diameters  and  the  area
of the  gastric  antrum  and  assessing  the  content  characteristics  determining  whether  it  was  an
empty stomach  or  contained  fluid  or  solid  content.  Subsequently,  the  ultrasound  findings  were
compared  with  UGI  findings.

Results:  Gastric  areas  were  analyzed  by  the  trace  and  the  lengths  of  the  craniocaudal  and
anteroposterior  axes  concluding  that  there  are  no  significant  differences  between  the  two  meth-
ods. No  statistically  significant  difference  was  found  between  UGI  and  US  assessment  technics.
No statistically  significant  difference  was  found  between  the  estimated  volume  by  UGI  and  US.
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Conclusions:  Though  our  study  has  some  limitations,  qualitative  analysis  of  gastric  content
using ultrasound  followed  by  endoscopy  enabled  the  conclusion  that  there  are  no  differences
in the  qualitative  assessment  regarding  these  two  techniques,  supporting  the  important  role
of point-of-care  gastric  ultrasound  (POCGUS)  in  the  assessment  of  pulmonary  aspiration  risk  by
the anesthesiologist  in  the  perioperative  period.
© 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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ulmonary  aspiration,  defined  as  the  entry  of  liquid  or  solid
ontent  in  the  trachea  and  lungs,1 is  one  of  the  most  impor-
ant  complications  in  anesthesiology.2 Several  studies  have
hown  that  the  evaluation  of  gastric  content  by  ultrasound
s  a  good  method  to  qualitatively  and  quantitatively  assess
he  gastric  volume  and  thus  determine  the  risk  of  periopera-
ive  pulmonary  aspiration.3---6 Occasionally,  small  volumes  of
lear  fluid  are  identified  in  a  gastric  ultrasound,  being  diffi-
ult  to  discriminate  if  they  are  clinically  irrelevant  or  there
ay  be  a  risk  of  aspiration.5

The  aims  of  this  study,  performed  in  patients  undergoing
pper  gastrointestinal  endoscopy  (UGI),  were  as  follows:  (1)
etermine  the  accuracy  of  the  gastric  ultrasonography  in  the
ualitative  analysis  of  gastric  content,  mainly  in  the  analy-
is  of  small  amounts  of  liquid  content;  (2)  to  quantitatively
etermine  gastric  volume  after  a  period  of  fasting.

ethods

fter  Institutional  Research  Ethics  Board  approval  and
nformed  consent,  we  conducted  this  observational  prospec-
ive  study,  which  took  place  between  March  and  June  2019
t  two  different  clinics.  Two  different  raters,  all  with  expe-
ience  in  gastric  ultrasound,  had  variable  proficiency  level:
rst  rater,  a  certified  sonographer  with  more  than  15-year
linical  experience  and  second  rater,  a  clinical  anesthesiolo-
ist  with  more  than  7  years  in  ultrasound  clinical  application.

A  convenience  sample  of  40  patients  was  recruited.
nclusion  criteria  were  scheduled  for  elective  UGI  with  age
reater  than  18  years  and  American  Society  of  Anesthesiolo-
ists  (ASA)  physical  status  I  to  III.  Exclusion  criteria  were
resence  of  preexisting  abnormal  anatomy  of  the  upper
astrointestinal  tract  and  pregnancy.  Patients  subjected  to
reatments  with  opioids,  octreotides  or  tricyclics  were  also
xcluded  from  the  study.  All  patients  followed  institutional
uidelines  for  UGI.  No  medication  that  would  alter  gas-
ric  emptying  was  administered  to  the  patient  between  the
ltrasound  examination  and  the  endoscopies.

Ultrasound  examination  was  performed  with  a  low-
requency  (2  to  6  MHz)  curvilinear  array  transducer  using  a
amsung  RS60  or  Sonoscanner  U-lite  ultrasound  machines.
atients  were  scanned  in  the  supine  position  (SP)  and  sub-
equently  in  the  right  lateral  decubitus  position  (RLDP).

he  transducer  was  placed  in  a  sagittal  plane  in  the  epi-
astric  region  in  order  to  see  gastric  antrum  between  the
eft  lobe  of  the  liver  and  the  pancreas,  at  the  level  of
he  aorta.  The  cross-sectional  area  of  the  gastric  antrum
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CSA)  was  measured  in  both  positions  and  was  deter-
ined  using  two  methods,  the  first  one  based  on  the

wo-diameter  method  formula  (TDM),  the  craniocaudal  (CC)
nd  anteroposterior  (AP)  diameters  as  previously  described7

CSA  =  (AP  ×  CC  ×  �)/4)  and  the  second  one  using  the  free-
racing  method  (FTM)  (Fig.  1).

Primarily,  gastric  content  was  qualitatively  evaluated  in
oth  patient’s  position  by  the  sonographer  as:  (1)  empty  if  it
ppeared  flat  with  anterior  and  posterior  walls  juxtaposed;
2)  fluid  content  when  a  hypoechoic  content  was  observed;
r  (3)  solid  content  if  lumen  was  distended  with  an  inter-
al  ‘‘frosted-glass  appearance’’.8 Second,  total  gastric  fluid
olume  was  estimated  using  the  models  suggested  by  Perlas
t  al.3,5 V1,  V2  and  V3.

1  =  1199.99 +  483.09 ×  log(supineCSA)−5.84  ×  age-9.94

×  height∗

2  =  −372.54 +  282.49 ×  log(right-latCSA)−1.68  ×  weight∗

3  =  27.0  +  14.6  ×  right-latCSA  −  1.28  ×  age∗

 age  in  years, supine  CSA  and  right-lat  CSA  in  cm2, height
n  cm,  and  weight  in  kg

V3  model  is  the  most  accepted  in  the  literature.  The
ltrasound  measures,  obtained  by  TDM  and  FTM,  were  later
ompared  to  the  volume  measured  in  UGI.

Subsequently,  UGI  was  performed  by  two  gastroenterol-
gists  and  evaluated  the  characteristics  of  the  gastric
ontent.  It  was  determining  if  it  was  empty  stomach  or  if
t  had  liquid  or  solid  content.  The  quantitative  assessment
f  gastric  volume  was  performed  by  measurement  of  the
olume  of  gastric  content  in  an  aspiration  container,  approx-
mated  to  nearest  10  mL.  This  volume  was  named  Measured
olume  (VolM).

Individual  data  was  also  recorded  regarding  age,  sex,
eight,  causes  of  gastroparesis,  time  between  ultrasound
nd  UGI,  fasting  time  of  solids  and  liquids  and  test  period
morning  or  afternoon).

tatistical  analysis

 descriptive  analysis  of  the  data  was  performed  using  RStu-

io  Version  1.2.5033  running  R  version  3.6.3.  The  statistical
uantitative  variables  were  summarized  through  the  mean,
tandard  deviation,  interquartile  range,  minimum  and  max-
mum  and  the  qualitative  statistical  variables  through  count
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Figure  1  CSA  (cross-section  area)  with  TDM  (two-diame

alues.  Shapiro-Wilk  test  was  used  to  assess  the  normality
f  the  variables.  Statistically  linear  dependence  between
DM  and  FTM  measures,  fluid  fasting  time  and  gastric  vol-
me  measured,  CSA  and  volumes,  CSA  and  age,  different
olumes,  was  tested  using  Pearson’s  correlation  tests  and
pearman’s  correlation  tests.  T-tests  for  paired  samples
ere  used  to  compare  the  area  determined  by  TDM  and
TM  in  the  two  positions.  A  Bland-Altman  analysis,  along
ith  McNemar  tests  and  measures  of  accuracy,  sensitiv-

ty,  and  specificity,  was  performed  to  analyze  differences
etween  two  measurement  technics.  Quade  test  and  Quade
est  with  Benjamini  and  Hochberg  correction  for  multiple
omparisons  of  repeated  measures  were  used  when  compar-
ng  volumes  calculated  by  all  three  models  based  on  areas
btained  either  by  FTM  or  TDM  and  the  Measured  Volume.
hen  applied,  a  significance  level  of  0.05  was  considered.

esults

 total  of  40  patients  were  included,  providing  36  measure-
ents  of  antral  area.  Antral  CSA  could  not  be  measured  in

wo  patients  due  to  obesity  with  Body  Index  Mass  (BMI)  over
0,  due  to  the  presence  of  a  significant  amount  of  gas  in
he  stomach  in  one  patient  and  due  to  error  in  the  registra-
ion  measures  in  one  patient.  Hence,  sample  was  reduced  to
6  patients  with  conditions  for  the  application  of  V3  model
Fig.  2).  Although  this  is  the  reference  model  used  in  most
tudies,  we  also  considered  two  samples  of  9  patients  each
o  apply  V1  and  V2  models  to  estimate  gastric  volume.

Demographic  variables  are  presented  in  Table  1.  Not
tatistically  significant  difference  between  demographic
ariables  were  evidenced.  Patient’s  fasting  time  of  solids
ere  >  10  hours  and  liquid  fasting  period  >  4  hours.  Not  sta-

istically  significant  difference  between  fasting  time  and
est  period  was  evidenced.
No  significant  difference  between  different  sonogra-
her’s  measures  was  found.

Information  obtained  through  gastric  ultrasound  in  rela-
ion  to  the  antrum  area  included  two  diameters  method  and
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ethod  formula)  and  FTM  (free-tracing  method)  Method.

ree-tracing  method.  Statistically  linear  dependence  was
ound  between  TDM  and  FTM  in  supine  position  (p  <  0.0001,  r

 0.89)  and  in  the  right  lateral  decubitus  position  (p  <  0.0001,
 =  0.93).  The  t-tests  for  differences  between  the  values  of
DM  and  FTM  in  the  two  positions  allow  us  not  to  reject  the
ypothesis  that  the  differences  are  equal  to  zero  (p  =  0.9143
nd  p  =  0.1740  respectively).

The  difference  of  measurements  in  the  SP  was  normally
istributed  (p  =  0.92),  homoscedastic  (p  =  0.90),  with  a  mean
bias)  of  -0.015  (CI95%  =  [-0.288,  0.259]).  The  upper  limit  of
greement  (LOA)  was  1.570  (CI95%  =  [1.098,  2.042]  and  the
ower  LOA  was  -1.599  (CI95%  =  [-2.071,  -1.127]).  The  differ-
nce  of  measurements  in  the  RLDP  was  normally  distributed
p  =  0.67),  homoscedastic  (p  =  0.86),  with  a  bias  of  0.259  (CI
5%  = [-0.120,  0.637]).  The  upper  limit  of  agreement  (LOA)
as  2.451  (CI95%  =  [1.798,  3.103]  and  the  lower  LOA  was

1.933  (CI95%  =  [-2.586,  -1.281])  (Fig.  3).
By  endoscopy,  no  solid  content  was  found  with  solid  fast-

ng  period  of  11.5  ±  1.68  hours  and  fluid  fasting  period  of
.17  ±  3.57  hours.  No  correlation  was  found  between  fluid
asting  time  and  gastric  volume  measured  (p  =  0.8213,  r  =
.04).  The  volume  measured  in  the  stomach  of  18  individu-
ls  was  approximately  0  mL.  The  average  gastric  antrum  FTM
rea  in  right  lateral  decubitus  position  for  these  patients  was
.66  ±  3.02  cm2 with  a  minimum  of  2  cm2.  The  correlation
etween  FTM  area  and  age  was  not  statistically  significant
p  =  0.3251,  r  =  0.25).

The  qualitative  assessment  of  gastric  content  through
ltrasonography  identified  22  individuals  with  no  solid  or
iquid  content  and  14  individuals  with  fluid  content.

Mean  time  between  the  ultrasound  and  subsequent  endo-
copic  examination  was  34.78  minutes.

The  McNemar  test  shows  no  statistically  significant  differ-
nces  between  the  classification  of  the  presence  of  gastric
ontent  between  the  two  assessment  technics  (p  =  0.2888).
he  US  technic,  independently  of  the  ultrasound  device  used

howed,  an  accuracy  of  0.78  (CI  95%  =  [0.61,  0.90]),  a  bal-
nced  error  of  0.22,  a  sensitivity  of  0.67  and  a  specificity
f  0.89.  When  considering  the  21  patients  that  used  the
amsung  RS60  we  found  an  accuracy  of  0.67  (CI  95%  =  [0.43,

1
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Table  1  Summary  of  variables.

Model  V1  Model  V2  Model  V3

Sex  (female/male)  4/5  4/5  20/16
US Empty  Stomach  (yes/no)  7/2  7/2  14/22
UGI Empty  Stomach  (yes/no)  6/3  7/2  18/18
Test period  (morning/afternoon)  6/3  22/14

Mean ±  SD  [Q1:Q3]  min;max  Mean  ±  SD  [Q1:Q3]  min;max  Mean  ±  SD  [Q1:Q3]  min;max

Age  43.78  ±  15.02  [32;57]  21;57  45.78  ±  12.97  [41;57]  21;59  59.44  ±  16.13  [50.75;69.25]  21;88
Weight 71.44  ±  13.31  [60;80]  56;94  69.78  ±  13.04  [60;72]  56;94  70.03  ±  11.32  [61.5;78.0]  53;98
Height 1.71  ±  0.15  [1.63;1.84]  1.52;1.90  1.69  ±  0.13  [1.63;1.8]  1.52;1.90  1.66  ±  0.11  [1.6;1.7]  1.47;1.90
BMI 24.22  ±  2.12  [22.40;25.77]  21.08;26.85  24.29  ±  2.06  [23.03;25.77]  21.08;26.85  25.40  ±  3.32  [22.99;26.82]  20.45;34.24
Time between  US  and  UGI  36.33  ±  16.50  [30;47]  5;60  34.11  ±  17.27  [20;47]  5;60  34.78  ±  18.70  [20.0;45.5]  5;90
Fasting time  for  solids  12  ±  0  [12;12]  12;12  11.33  ±  2.00  [12;12]  6;12  11.50  ±  1.68  [12;12]  6;12
Fasting time  for  liquids  8  ±  4.03  [4;12]  3;12  8.22  ±  3.83  [5;12]  3;12  8.17  ±  3.57  [5;12]  2;12

Supine position CSA  4.40  ±  1.03  [3.46;5.35]  3;5.6  4.22  ±  1.33  [3.28;5.35]  1.8;5.6  4.31  ±  1.58  [3.29;5.25]  1.4;8.6
AP diameter  16.11  ±  4.17  [13;18]  10;22  15.78  ±  4.63  [13;18]  9;22  17.11  ±  5.85  [13;21]  7;35
CC diameter  30.67  ±  4.56  [28;35]  24;37  32.11  ±  4.23  [29;35]  25;37  32.33  ±  5.86  [28;37]  22;43

Right-lateral
position

CSA 8.38  ±  2.92  [6.1;8.8]  5.5;13.3  7.98  ±  3.16  [5.92;8.80]  4.76;13.30  6.66  ±  3.02  [4.59;8.50]  2.0;13.3
AP diameter  24.33  ±  6.46  [19;28]  16;35  23.56  ±  6.65  [19;28]  16;35  21.86  ±  6.80  [18.5;26.0]  7;38
CC diameter  43.78  ±  6.08  [41;48]  34;53  42.89  ±  5.44  [41;44]  34;53  39.53  ±  8.47  [33.75;45.25]  23;55
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Figure  2  Standards  for  Reporting  of  Diagnostic  Accuracy  (STARD)  flow  chart  of  the  40  patients  enrolled  in  the  study.  Index  test  ---
US, Reference  test  ---  UGI.

Figure  3  Bland-Altman  (B-A)  plot  for  the  measurements  of  the  antral  CSA  in  the  SP  (left)  and  in  the  RLDP  (right)  by  the  two
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ethods with  the  representation  of  the  bias)  and  LOA,  with  th
nd density  plot  of  the  difference  of  the  measurements  on  the  

.85]),  a  balanced  error  of  0.36,  a  sensitivity  of  0.44,  a  speci-
city  of  0.83  and  a  p  =  0.45  in  the  McNemar’s  test.  For  the
emaining  15  patients  that  used  the  Sonoscanner  U-lite  we
ound  an  accuracy  of  0.93  (CI  95%  =  [0.68,  1]),  a  balanced
rror  of  0.06,  a  sensitivity  of  0.89,  a  specificity  of  1  and  a

 =  1  in  the  McNemar’s  test.
No  significant  correlation  was  found  between  the  CSA
alculated  by  FTM  and  the  Measured  Volume  (by  UGI)  nor
etween  the  estimated  volume  (V3)  using  the  area  obtained
y  FTM  and  the  Measured  Volume  (p  =  0.2673,  r  =  -0.19  and  p

 0.9655,  r  =  -0.01  respectively).  The  difference  of  the  vol-
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ashed  lines,  and  the  95%  CI,  with  thin  dashed  lines.  Histogram
 margin  of  the  plot.

me  V3  and  the  Measured  Volume  in  the  RLDP  was  normally
istributed  (p  =  0.07),  with  a  bias  of  35.805  (CI  95%=  [18.559,
3.050]).  The  upper  limit  of  agreement  (LOA)  was  135.705
CI  95%  =  [105.956,  165.453]  and  the  lower  LOA  was  -64.095
CI  95%  =  [-93.844,  -34.347]).

We  found  statistically  significant  positive  correlations
etween:  volume  calculated  based  on  areas  obtained  by  FTM

VxT)  and  TDM  (VxE)  for  all  3  models  V1,  V2  and  V3;  vol-
me  calculated  based  on  areas  obtained  by  FTM  in  models
2  and  V3;  volume  calculated  based  on  areas  obtained  by
DM  in  models  V2  and  V3;  volume  calculated  based  on  areas

3
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Figure  4  Correlogram.  Volume’s  distribution  (diagonal  panel),  Spearman’s  correlation  coefficients  and  tests  (upper  panel;
*p <  0.05,  **p  <  0.01)  and  pairwise  scatterplot  (lower  panel).  VxT,  volume  calculated  based  on  areas  obtained  by  FTM  using  model  x,
where x  =  1,2,3;  VxE,  volume  calculated  based  on  areas  obtained  by  TDM  using  model  x;  volM,  volume  measured.

iffere

o
o

b
w
V

b
o

Figure  5  Volumes  estimated  by  different  models  and  d

btained  by  TDM  in  model  V2  and  volume  calculated  based
n  areas  obtained  by  FTM  in  model  V3.
Although  all  Spearman’s  correlation  coefficients  obtained
etween  the  Measured  Volume  and  all  the  other  volumes
ere  negative,  only  the  correlations  between  the  Measured
olume  and  the  volume  calculated  based  on  areas  obtained

b
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nces  between  these  volumes  and  the  measured  volume.

y  TDM  in  model  V2,  the  volume  calculated  based  on  areas
btained  by  FTM  in  model  V3  and  the  volume  calculated

ased  on  areas  obtained  by  TDM  in  model  V3  were  statisti-
ally  significative  (Fig.  4).

Quade’s  test  returned  p  =  0.0317  when  comparing  vol-
mes  calculated  based  on  areas  obtained  by  FTM  in  all  3
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odels  and  the  Measured  Volume.  The  multiple  compari-
on  test  showed  statistically  significant  differences  between
he  volume  estimated  by  model  V2  and  the  Measured  Vol-
me  (p  =  0.0420)  and  the  volume  estimated  by  model  V3
nd  the  Measured  Volume  (p  =  0.0420).  When  comparing  vol-
mes  calculated  based  on  areas  obtained  by  TDM  and  the
easured  Volume  we  concluded  that  there  are  statistically

ignificant  differences  between  those  volumes  (p  =  0.0006).
he  multiple  comparison  test  showed  statistically  signifi-
ant  differences  between  the  volume  estimated  by  model
1  and  model  V2  (p  =  0.0041),  the  volume  estimated  by
odel  V1  and  model  V3  (p  =  0.0041),  the  volume  estimated
y  model  V2  and  the  Measured  Volume  (p  =  0.0041)  and  the
olume  estimated  by  model  V3  and  the  Measured  Volume
p  =  0.0047).  Finally,  we  cannot  reject  the  hypothesis  that
olumes  estimated  by  models  V1  are  equal  to  the  measured
olumes  (Fig.  5).

iscussion

n  this  study  performed  on  36  patients  undergoing  elec-
ive  gastric  ultrasound  evaluation  before  elective  UGI,  we
ssessed  gastric  contents  and  antrum  area.  The  results  ver-
fied  that  the  totality  of  individuals  had  a  gastric  volume  of
ess  than  1.5  mL.kg-1,  which  corresponds  to  a  perioperative
ow  risk  aspiration  according  to  Perlas  et  al.9

Furthermore,  if  considering  the  value  of  0.8  mL.kg-1

uggested  by  Bouvet  et  al.6 only  5.56%  would  have
n  intermediate  risk.  This  could  be  because  individuals
nderwent  the  necessary  fasting  period  for  emptying  the
tomach  before  UGI.  Some  studies  argument  an  average
ime  of  248  ±  39  min7 and  276.4  ±  58.9  min10 for  empty-
ng  the  stomach.  However,  even  after  an  average  time  of
90.2  ±  214.2  min,  liquid  content  of  about  17  ±  21  mL  was
ound  in  the  stomach  of  18  patients.  However,  this  residual
olume  had  no  correlation  with  liquid  fasting  time  contrary
o  the  result  of  Sugita  et  al.1 whilst  confirming  the  result
f  Sadhvi  et  al.11 This  result  can  be  due  to  the  fact  that
he  average  fasting  time  in  our  study  was  much  higher  than
he  average  fasting  time  considered  necessary  to  clear  the
tomach.

The  Bland-Altman  analysis  of  the  areas  obtained  by  the
TM  and  TDM  allowed  us  to  conclude  that  the  two  meth-
ds  are  interchangeable,  which  corroborates  the  results
btained  by  Kruisselbrink  et  al.12

The  V3  model  proposed  by  Perlas  et  al.5 to  estimate
astric  volume  is  the  most  widely  used  model  both  in  the
iterature  and  in  practice  clinic.  Nevertheless,  we  found
o  statistically  significant  correlation  with  the  measured
olume.  Study  limitations  or  the  lack  of  sensibility  of  this
odel  to  estimate  very  low  gastric  volumes  (<  80  mL)  could
rovide  explanation  regarding  this  finding.  However,  these
olumes  represent  low  risk  for  perioperative  aspiration  and
ave  minor  clinical  significance.

The  analysis  of  the  difference  between  volumes  esti-
ated  by  the  3  models  revealed  statistically  significant
ifferences  between  the  estimated  volume  by  V2  and  V3

odels  and  the  Measured  Volume.  Perlas  et  al.5 had  pre-

iously  described  that  the  V2  model  had  a  tendency  to
verestimate  gastric  volume.  On  the  other  hand,  no  sta-
istically  significant  difference  was  found  between  the

1
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logy  2022;72(6):749---756

stimated  volume  by  V1  model  and  the  Measured  Vol-
me,  suggesting  that  this  model  was  better  adjusted  to  our
ataset.

The  study  has  other  limitations:  it  was  performed  with  a
educe  number  of  individuals  n1 =  9,  n2  =  9 and  even  n3  =  36;
he  qualitative  analysis  of  gastric  content  was  not  based  on
-point  grading  system;5 individuals  had  high  fasting  period
ith  small  gastric  volumes  that  were  difficult  to  aspirate;
o  clinically  relevant  gastric  volumes  (>  1.5  mL.kg-1)  were
ound.

ummary

egarding  qualitative  and  quantitative  evaluation  of  gastric
ontent,  we  concluded  that  there  is  no  difference  between
ltrasound  and  UGI  assessments,  even  without  finding  differ-
nces  in  the  evaluation  of  small  amounts  of  liquid  content.

There  were  no  differences  in  the  results  obtained  by
he  two  sonographers  with  different  degrees  of  experience,
hich  allows  us  to  conclude  that  gastric  ultrasound  in  the
erioperative  period  can  be  performed  by  anesthesiologist
n  order  to  evaluate  full  stomach  risk.

Such  conclusions  support  the  use  of  point-of-care  gas-
ric  ultrasound  (POCGUS)  in  the  evaluation  of  perioperative
spiration  risk.  Different  clinical  algorithms  have  been  sug-
ested  by  Van  de  Putte  and  Perlas  A.4 and  Bouvet  et  al.13 to
ccomplish  this.
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