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Abstract

In the literature, the term “inoperable” mainly refers to two specific
clinical aspects: cancer staging and technical difficulty/impossibility
in performing. In light of this clarification, the statement “the patient
cannot be anesthetized” has no medical foundation. On the contrary,
the physicians have to carefully stratify the perioperative risk and op-
timize the patients’ preoperative clinical status. In order to perform a
precise risk stratification, the European Society of Cardiology and the
European Society of Anaesthesiology have joined and published the
guidelines for the perioperative cardiovascular management of pa-
tients scheduled to undergo non-cardiac surgery. The American Col-
lege of Surgeons National Surgical Quality Improvement Program
(ACS NSQIP) represents the most complete and accurate prediction
tool so far. It includes 21 preoperative factors relating to demo-
graphics, comorbidities and procedures able to predict outcomes
based on preoperative risk factors such as death, cardiac complica-
tions, pneumonia, and acute kidney injury. The present article will ad-
dress aspects related to common aspects concerning modifiable and
non-modifiable that should be addressed in every patient to whom
elective surgery has been scheduled. 

Introduction

Before analyzing the topic in detail, the definition of “inoperable”
in this specific context requires clarification. In the literature, the
term “inoperable” mainly refers to two specific clinical aspects: non-
operability due to cancer staging; and neoplastic reasons or technical

difficulty/impossibility in performing surgery (e.g. severe aortic calci-
fication in cardiac surgery). No specific clinical conditions identify a
patient as “inoperable”. Just as the statement “the patient cannot be
anesthetized” has no medical foundation, the term “inoperable pa-
tient” is similarly without basis.

In modern perioperative medicine, the definition of “inoperability”
may be identified with an extremely high perioperative risk of death.
As such, the physician has a responsibility to stratify the perioperative
risk, optimize the patients’ preoperative clinical status and postopera-
tive program (from intensive care unit (ICU) admission to rehabilita-
tion), and collect all necessary information to be shared with relevant
parties (patient, surgeons, the anesthesiologist, and the cardiologist).
The present article will address the most commonly recommended tools
for risk evaluation and stratification.

Preoperative evaluation for non-cardiac surgery

An important aspect of preoperative risk assessment is the identifi-
cation of procedures and/or patients’ clinical conditions that elevate
the risk of complications, and the subsequent implementation of
strategies that mitigate these risks. Each year, an increasing number
of elderly patients with cardiovascular disease undergo non-cardiac
surgery. These patients require careful perioperative management to
minimize their perioperative risk. Perioperative cardiovascular compli-
cations are the strongest predictors of morbidity and mortality fol-
lowing major non-cardiac surgery [1]. 

Two main steps are crucial to this end: first, clinical risk assessment
including a detailed medical history and a physical examination; and,
second, surgical classification into one of three levels of risk (Tables 1
and 2). 

A Joint Task Force of the European Society of Cardiology (ESC) and
the European Society of Anaesthesiology (ESA) involving two key peri-
operative components (cardiologists and anesthesiologists) has re-
cently published the revised guidelines for the perioperative cardiovas-
cular management of patients scheduled to undergo non-cardiac sur-
gery [2]. These guidelines represent the official position of the ESC
and the ESA on various aspects of perioperative cardiac care, including
the requirement (or not) for preoperative testing. 

Preoperative risk assessment

Estimating perioperative risk and correctly communicating this risk
to patients is crucial. The decision to undergo surgery requires a com-
plex consideration of risks, short- and long-term benefits, and possible
alternative therapies [3]. Moreover, the importance of risk estimation
may vary from case to case. While in some instances the potential for
benefit from surgery is clearly high (e.g. curative surgery for cancer),
there may be others where accurate risk quantification is extremely
important, especially when risk is elevated and alternative therapies
exist (e.g., surgery vs radiation therapy). 

Non
 co

mmerc
ial

 us
e o

nly



[Monaldi Archives for Chest Disease 2017; 87:851] [page 39]

Original Articlepimepimepimepimeppiimmee EDITRICE

guidelines recommend one of the following two clinical risk indices for
preoperative cardiac risk stratification (Class I recommendation) [2]:
The Lee cardiac risk index [1] (Table 3), and the American College of
Surgeons National Surgical Quality Improvement Program (ACS
NSQIP) [5] (Figure 1 a,b). 

The Lee index incorporates six equally weighted components: coro-
nary artery disease, heart failure, cerebrovascular disease, renal insuf-
ficiency, diabetes mellitus, and high-risk surgical procedures. Unfortu-
nately, most perioperative risk stratification methods are designed to
predict a certain type of event – typically death or specific complica-
tions – and the prognostic accuracy of a risk-stratification tool is not
necessarily transferable across different postoperative events. The Lee
index or ‘revised cardiac risk’ index was designed to predict major car-
diac complications after

non-cardiac surgery. While it allows for good discrimination be-
tween patients with varying risks of cardiac complications, however,
the index is a poor predictor of postoperative mortality [6]. In addi-
tion, some of its components, such as diabetes mellitus, may warrant
elimination, as they provide minimal associated prognostic informa-
tion [7]. 

The ACS NSQIP has significantly improved precision in quanti-
fying postoperative complications and probability of death. The pro-
gram collects high-quality, standardized clinical data on preoperative
risk factors and postoperative complications from more than 500

Importantly, morbidity and mortality occur in a relatively small pro-
portion of surgical patients. For instance, the United Kingdom has an
overall perioperative mortality rate of 2%. However, 80% of these deaths
occur in a small subset of high-risk surgical procedures. This subgroup
constitutes only 12% of the surgical population [4], and perioperative
risk stratification is hence important for the early identification of
these individuals.

Several preoperative scoring systems have been developed to esti-
mate the risks of mortality or complications after surgery. The ESC/ESA

Table 1. Classes of recommendation and levels of evidence applied in the 2014 Guidelines.

Class of recommendation Definition

Class I Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, effective

Class II Conflicting evidence and/or a divergence of opinion about the usefulness/efficacy of the given treatment or procedure

Class IIa Weight of evidence/opinion is in favour of usefulness/efficacy

Class IIb Usefulness/efficacy is less well established by evidence/opinion

Class III Evidence or general agreement that the given treatment or procedure is not useful/effective, and in some cases may
be harmful

Level of evidence Definition

Level A Data derived from multicenter randomized clinical trials or meta-analyses

Level B Data derived from a single randomized clinical trial or large non-randomized studies

Level C Consensus of opinion of the experts and/or small studies, retrospective studies, registries

Table 2. Revised Cardiac Risk Index (Lee Criteria).

1. History of ischemic heart disease

2. History of congestive heart failure

3. History of cerebrovascular disease (stroke or transient ischemic attack)

4. History of diabetes requiring preoperative insulin use

5. Chronic kidney disease (creatinine >2 mg/dL)

6. Undergoing suprainguinal vascular, intraperitoneal, or intrathoracic
surgery

Risk for cardiac death, nonfatal myocardial infarction, and nonfatal
cardiac arrest: 0 predictors = 0.4%, 1 predictor = 0.9%, 2 predictors =
6.6%, ≥3 predictors = >11%

Table 3. Surgical risk estimate according to type of surgery or intervention* [2].

Low-risk (<1%) Intermediate-risk (1-5%) High-risk (>5%)

Superficial surgery

Breast 

Dental

Endocrine (thyroid)

Eye

Reconstructive

Carotid asymptomatic (CEA or CAS)

Gynecology: minor 

Orthopedic: minor (meniscectomy)

Urological: minor (transurethral 
resection of the prostate)

Intraperitoneal: splenectomy, hiatal hernia repair, cholecystectomy

Carotid symptomatic (CEA or CAS) 

Peripheral arterial angioplasty

Endovascular aneurysm repair

Head and neck surgery

Neurological and orthopedic: major (hip and spine surgery)

Urological and gynecological: major

Renal transplant

Intra-thoracic: non major

Aortic and major vascular surgery

Open lower limb revascularization or
amputation or thromboembolectomy

Duodeno-pancreatic surgery

Liver resection

Esophagectomy

Repair of perforated bowel

Adrenal resection

Total cystectomy

Pneumonectomy

Pulmonary or liver transplant

CAS, carotid artery stenting; CEA, carotid endarterectomy. *Surgical risk estimate is a broad approximation of 30-day risk of cardiovascular death and myocardial infarction that takes into account only the specific
surgical intervention, without considering the patient’s comorbidities.
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Figure 1. American College of Surgeons National Surgical Quality Improvement Program (NSQIP). a) Items; b) final analysis showing the
post-operative complication risks for the analyzed patient.

a)

b)
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Patients consenting to intervention should have a reasonable under-
standing of the nature of the options available to them, along with the
potential risks and outcomes of each option. Nonetheless, a recent re-
view of the available literature indicates that patients undergoing sur-
gery are often poorly informed about their condition and treatment, and
real autonomous decisions remain difficult to obtain [3]. 

Moreover, the total risk associated with an operation must be con-
ceptualized as consisting of two mutually exclusive components: in-
trinsic risk and modifiable risk. The total risk is simply the risk that
can be expected for a specific patient undergoing a given operation,
and can be quantified and predicted based on historical observations
of previous patients in similar situations. This kind of risk can be ef-
ficiently estimated using the ACS NSQIP. Some portion of the total
risk – namely, ‘modifiable’ risk – may be reduced or totally elimi-
nated: for instance, smoking cessation has been shown to reduce the
risk of complications [12]. Yet an amount of risk will nevertheless re-
main (intrinsic risk), even if all modifiable risk is eliminated. It is
unfortunate, moreover, that most potential preoperative interventions
have not been subject to rigorous evaluation and routine testing (e.g.
electrocardiograms, chest x-ray, blood tests), and have consequently
not been shown to reduce surgical risk. Perioperative beta-blockers
are an example of the difficulties that may be masked by preoperative
optimization. Beginning in the late 1990s, some small studies showed
that beta-blockers reduced the perioperative risk of cardiac events for
high-risk patients. Consequently, assessing eligibility for periopera-
tive beta-blockers was considered rational. However, a large trial
showed that despite the reduction in cardiac events, perioperative
beta-blockers also increased the risks of stroke and mortality, and
clinical guidelines have since been updated to reflect their limited pe-
rioperative role [2,13].

Conclusions

Outside of cancer staging and technical issues, inoperability cri-
teria do not apply to modern perioperative medicine. Rather, physi-
cians must be able to identify high-risk surgical patients and cor-
rectly stratify the perioperative risks in order that both the patient
and the surgical team can discuss potential alternatives and take the
appropriate clinical decision. Both clinicians and patients require in-
formation regarding surgical risks to determine the type of operation
required, or indeed whether surgery should be performed at all. Pre-
dicting postoperative risks and identifying patients at higher risk of
adverse events has traditionally been based on the experience of in-
dividual surgeons and published statistics, either from single insti-
tution studies or clinical trials. Unfortunately, these estimates are
generally not specific to the risk facts associated with a particular
patient.

While important progress has been made in the preoperative iden-
tification of high-risk surgical patients, substantial challenges re-
main. The NSQIP, although not perfect, appears to be the most appro-
priate and complete tool for this purpose. Finally, the increased ability
to identify high-risk surgical patients will help expensive periopera-
tive monitoring and intervention resources to the relatively small
subgroup of surgical patients most likely to benefit from them.
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mg/dL or creatinine clearance < 60 ml/min/1.73m2)

Diabetes mellitus requiring insulin therapy
*According to universal definition of myocardial infarction [14].

Non
 co

mmerc
ial

 us
e o

nly



[page 42] [Monaldi Archives for Chest Disease 2017; 87:851]

Original Article pimepimepimepimeppiimmee EDITRICE

2. Kristensen SD, Knuuti J, Saraste A, et al. 2014 ESC/ESA Guidelines
on non-cardiac surgery: cardiovascular assessment and manage-
ment: The Joint Task Force on non-cardiac surgery: cardiovascular
assessment and management of the European Society of Cardiolo-
gy (ESC) and the European Society of Anaesthesiology (ESA). Eur
J Anaesthesiol 2014;31:517-73.

3. Mulsow JJW, Feeley TM, Tierney S. Beyond consent-improving un-
derstanding in surgical patients. Am J Surg 2012;203:112-20

4. Pearse RM, Harrison D a, James P, et al. Identification and char-
acterisation of the high-risk surgical population in the United
Kingdom. Crit Care 2006;10:R81.

5. Gupta PK, Gupta H, Sundaram A, et al. Development and validation
of a risk calculator for prediction of cardiac risk after surgery. Cir-
culation 2011;124:381-7.

6. Ford MK, Beattie WS, Wijeysundera DN. Systematic review:  Pre-
diction of perioperative cardiac complications and mortality  by
the revised cardiac risk index. Ann intern med 2010;142:26-35.

7. Davis C, Tait G, Carroll J, et al. The Revised cardiac risk index in
the new millennium: A single-centre prospective cohort re-evalua-
tion of the original variables in 9,519 consecutive elective surgical
patients. Can J Anesth 2013; 60:855-63.

8. Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation
of the universal ACS NSQIP surgical risk calculator: A decision aid

and informed consent tool for patients and surgeons. J Am Coll
Surg 2013;217:833-42.e3

9. Sankar A, Johnson SR, Beattie WS, et al. Reliability of the Ameri-
can Society of Anesthesiologists physical status scale in clinical
practice. Br J Anaesth 2014; 113:424-32.

10. Fleisher LA, Fleischmann KE, Auerbach AD, et al. 2014 ACC/AHA
guideline on perioperative cardiovascular evaluation and manage-
ment of patients undergoing noncardiac surgery: A report of the
American college of cardiology/American heart association task
force on practice guidelines. J Am Coll Cardiol 2014;64:e77-e137.

11. James S, Jhanji S, Smith A, et al. Comparison of the prognostic ac-
curacy of scoring systems, cardiopulmonary exercise testing, and
plasma biomarkers: A single-centre observational pilot study. Br J
Anaesth 2014;112:491-7

12. Møller AM, Villebro N, Pedersen T, et al. Effect of preoperative
smoking intervention on postoperative complications: A ran-
domised clinical trial. Lancet 2002;359:114-7.

13. Devereaux PJ, Yang H, Yusuf S, et al. Effects of extended-release
metoprolol succinate in patients undergoing non-cardiac surgery
(POISE trial): A randomised controlled trial. Lancet 2008;371:
1839-47.

14. Thygesen K, Alpert JS, Jaffe AS, et al. Third universal definition of
myocardial infarction. J Am Coll Cardiol 2012;60:1581-98.

Non
 co

mmerc
ial

 us
e o

nly



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




