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LETTER  TO  THE  EDITOR

alidation of the Surgical
utcome Risk Tool (SORT) in
atients with pancreatic cancer
ndergoing surgery

ear  Editor,

ancreatic  resection  is  currently  accepted  as  the  mainstay
f  the  multimodal  treatment  strategy  for  resectable  and
orderline  pancreatic  cancer.  In  this  context,  the  evalu-
tion  of  patients’  clinical  status,  along  with  the  risk  of
erioperative  morbidity  and  mortality  for  this  type  of  major
urgery  is  crucial  to  support  the  shared  decision-making  pro-
ess,  along  with  enhancing  the  oncologic  treatment  strategy,
ounseling,  and  outcome.  The  Surgical  Outcome  Risk  Tool

Table  1  Patient  baseline  characteristics.

Demographics  Number  of  patients,  n  =  50

Female,  n  (%)  21  (42)
Mean  age,  years  (SD)  66.6  (11)

ASAphysical  status,  n  (%)
I 10  (20)
II 23  (46)
III 15  (30)
IV 2  (4)

Operation  priority,  n  (%)
Elective  50  (100)
Acute  0  (0)

Surgical  operations,  n  (%)
F
d
Risk Tool  (SORT)  in  patients  with  pancreatic  cancer  undergoing
SORT)  was  developed  following  the  2011  National  Confi-
ential  Enquiry  into  Patient  Outcome  and  Death  (NCEPOD)
eport,  in  order  to  provide  enhanced  identification  of  high-
isk  surgical  patients.1 To  achieve  this  goal,  SORT  employs
nly  six  variables,  designed  to  predict  a  patient’s  proba-
ility  of  30-day  postoperative  mortality.  Currently,  it  has
een  compared  favorably  with  other  risk  stratification  tools
nd  has  been  externally  validated  in  patients  undergoing
ip  fracture  and  liver  surgery.2,3 However,  it  has  not  been
alidated  for  a  pancreatic  cancer  surgical  population.  The
urpose  of  the  present  study  was  to  validate  the  SORT  model
n  Greek  adult  patients  undergoing  surgery  for  pancreatic
ancer.  We  also  compared  SORT  with  two  additional  risk
tratification  tools,  the  Physiology  and  Operative  Severity
core  for  the  enumeration  of  Mortality  and  Morbidity  (POS-
UM),  and  the  Portsmouth  POSSUM  (P-POSSUM).

Data  were  obtained  from  a  prospectively  maintained
atabase  of  consecutive  patients  undergoing  surgery  for
ancreatic  cancer  between  January  1st,  2017  and  Decem-
er  31st,  2019  and  ethical  approval  was  obtained  by  the
cientific  Committee  of  the  University  Hospital  of  Larissa,
reece  (Protocol  number:  50271/30-10-19).  All  the  proce-
ures  were  performed  by  the  same  surgical  team  leaded  by
he  senior  author  (DZ).  No  imputation  methods  were  used
egarding  missing  data.  We  assessed  the  discrimination  (i.e.,
he  ability  to  separate  those  who  died  from  those  who  did
ot  die)  and  calibration  (i.e.,  the  ability  to  predict  mortality
ates  in  agreement  with  actual  observed  mortality  rates)  of
he  SORT  model.  Discrimination  was  assessed  by  generating

eceiver-Operating  Characteristic  (ROC)  curves  and  by  cal-
ulating  the  Area  Under  the  ROC  Curve  (AUC).  The  AUC  was
etermined  by  calculating  the  95%  Confidence  Intervals  and
ompared  using  nonparametric  paired  tests,  as  described  by
eLong  et  al.4 We  defined  as  poor,  fair,  and  excellent  model
iscrimination  the  AUC  of  <  0.70,  0.70---0.79  and  0.80---1.00,
espectively.  The  calibration  regarding  each  model  was  eval-
ated  by  estimating  the  predicted  mortality  (expected)  and
hen  comparing  with  the  true  mortality  (observed).  The
bserved/expected  ratio  of  1  represents  perfect  accuracy,

 ratio  <  1  indicates  overprediction  of  mortality  rate,  and
 ratio  >  1  indicates  underestimation.  Calibration  was  fur-
her  evaluated  using  the  Hosmer-Lemeshow  (H-L)  goodness
f  fit  test,  defining  a  lack  of  fit  as  a  p-value  ≤  0.05.5 Finally,
hi-squared  testing  was  used  to  compare  the  observed  and
xpected  outcome  of  all  patients.  All  data  were  analyzed
sing  Microsoft® Excel  16.36  (Microsoft,  Redmond,  Washing-
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30
Pancreaticoduodenectomy  42  (84)
Total  pancreatectomy  1  (2)
Distal  pancreatectomy  7  (14)
30-day  mortality,  n  (%)  3  (6)

ASA, American Society of Anesthesiologists.

igure  1  The  Receiver  Operating  Characteristics  (ROC)  Curve
emonstrating  the  discrimination  level  of  the  Surgical  Outcome
urgery.

on,  USA)  and  Prism® Graphpad  8.4.2  for  MacOS  (GraphPad
oftware,  San  Diego,  CA).

Fifty  patients  with  pancreatic  cancer  were  incorporated
n  the  present  analysis  (Table  1),  with  a  mean  age  of  66.7
ears.  The  mean  length  of  hospital  stay  was  17.52  (±7.29)
ays  and  the  mean  length  of  stay  in  the  intensive  care  unit
as  0.98  (±0.42)  days.  In  the  current  study  we  reported

 30-day  mortality  rate  of  6%  (3  patients).  SORT  was  asso-
iated  with  an  excellent  discrimination  level  (AUC  =  0.96
95%  CI:  0.89---1.00];  p  =  0.008).  The  ROC  curve  is  demon-
trated  in  Figure  1. SORT  also  demonstrated  a  significantly
ow  H-L  value  (H-L  =  0.02;  p  >  0.99),  thus  passing  the  good-
ess  of  fit  test.  Nonetheless,  it  underestimated  the  mortality
ate  (O:E  =  1.5).  POSSUM  demonstrated  a  lower  discrimina-
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ion  level  (AUC  =  0.89  [95%  CI:  0.70---1.00];  p  =  0.026)  and
 higher  H-L  value  (H-L  =  1.77;  p  =  0.99).  It  also  underesti-
ated  mortality  (O:E  =  1.5).  P-POSSUM  was  also  associated
ith  an  excellent  discrimination  level  (AUC  =  0.95  [95%  CI:
.87---1.00];  p  =  0.010),  but  lower  than  SORT,  while  under-
stimating  the  mortality  rate  at  a  higher  level  compared
ith  SORT  (O:E  = 3).  In  addition,  P-POSSUM  was  associated
ith  a  higher  H-L  value  (H-L  =  1.58;  p  =  0.99)  in  comparison

o  SORT.
There  are  certain  limitations  to  the  present  study.  In  fact,

he  design  of  the  study  was  retrospective,  and  the  study
opulation  was  small.  Nonetheless,  this  is  the  first  evidence
egarding  the  validity  of  SORT  in  patients  with  pancreatic
ancer  undergoing  surgery.  In  addition,  we  demonstrated
hat  SORT  is  associated  with  excellent  discrimination  and  an
ppropriate  level  of  calibration  in  predicting  postoperative
ortality.  Furthermore,  our  outcomes  suggest  the  superior-

ty  of  SORT  compared  with  POSSUM  and  P-POSSUM.  Future
tudies  should  further  assess  SORT  in  a  greater  study  popula-
ion  of  patients  with  pancreatic  cancer  undergoing  surgery,
ith  a  greater  follow-up,  along  with  comparing  it  with  other

isk  assessment  tools.
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irway management in obese
atients

ear  Editor,

e  read  with  interest  the  article  of  Turna  et  al. 1 on  their
andomized  trial  of  performance  of  the  Airtraq  videolaryn-
oscope  versus  the  intubating  laryngeal  mask  airway  (ILMA)
n  obese  patients.  There  are  several  aspects  to  the  study  we
elieve  necessary  to  consider.

Airway  management  in  obese  patients  is  a  challenging
ssue  associated  with  a  high  incidence  of  complications.  The
ccumulation  of  adipose  tissue  causes  several  changes  in
irway  anatomy  and  respiratory  function.  Thus,  obesity  is
ssociated  with,  among  others,  decreased  pharyngeal  area,
bstructive  sleep  apnea,  restrictions  in  neck  flexion,  narrow
aw  opening,  enlarged  tongue,  reduction  in  functional  resid-
al  capacity  and  alveolar  oxygen  reserve,  and  increase  in
2 consumption.  Therefore,  obese  patients  are  at  increased

isk  of  difficult  mask  ventilation,  difficult  tracheal  intuba-

duration  and  number  of  attempts  at  tracheal  intubation  in
order  to  achieve  early  atraumatic  intubation,  the  philoso-
phy  on  which  the  vortex  approach  is  based.  Accordingly,
an  undue  number  of  attempts  to  test  a  device  is  not  jus-
tified.  Thereby,  it  was  published  in  2016  a  useful  consensus
on  airway  research  ethics  that  every  researcher  should  take
into  account. 2 It  recommends  limiting  to  a  maximum  of  two
failed  attempts  before  following  the  usual  progression  in  the
airway  management  algorithm  and  restricting  the  inclusion
of  patients  to  ASA  I  and  II  to  minimize  harm.

Likewise,  direct  laryngoscopy  could  not  be  the  most
suitable  rescue  method  after  the  unsuccessful  use  of  a  vide-
olaryngoscopy  or  an  ILMA  given  that  its  probability  of  success
can  be  lower  in  this  situation.  Perhaps,  it  would  have  been
more  appropriate  to  use  the  other  device  under  study  as
a  backup  plan.  In  addition,  any  blind  technique  should  be
avoided  due  to  the  significant  failure  rate,  the  frequent  need
for  repeated  attempts,  and  the  potential  for  airway  trauma,
which  can  result  in  deterioration  of  ventilation. 3 There-
fore,  fiberoptic  intubation  through  the  ILMA  is  the  method
ion,  and  hypoxemia  during  the  process  of  securing  the
irway,  even  after  short  periods  of  apnea.  The  core  recom-
endations  of  the  recent  guidelines  focus  on  limiting  the

r

T
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ecommended.
On  the  other  hand,  testing  a  laryngeal  video  mask  as  the

otaltrack  VLM  (Medcomflow  S.A.,  Barcelona,  Spain)  instead
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