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Goldmantiv index kardialniho
rizika pro nekardiochir. vykony

Goldman 5 multifactorial Cardiac Risk Index (CRI)

A patients score 15 totaled and used to calculate the risk of major complications associated with surgery
Rusk factor Points

History
Age> 70 years
Myocardial infarction in preceeding 6 months

Physical examination

Third heart sound or gallop rhythm

Aortic stenosis

ECG-

Rhythm other than sinus or atrial ectopic beats on ECG
More than 5 ventricular ectopics per minutes

General status-

PO, <8kPa (<60mmHg) or PCO, > 6.7kPa (>50 mmHg)

K+ <3mmol/L or bicarbonate < 20 mmol/L

Blood urea mtrogen (BUN) > 8 3mmol?] or creatimine >270 mmol/L
Abnormal hiver enzyme or signs of chronic liver disease

Patient bedridden from non-cardiac causes

Operation

Intraperitoneal  intrathoracic, or aortic operation
Emergency operation
Total possible score




Goldmantiv index kardialniho
rizika pro nekardiochir. vykony

m 9 Zivot ohrozujicich stavtl nebo smrtelnych
komplikaci:

— Rozdéleni do 4 skupin dle vyznamné
odlisného rizika

Computation of cardiac risk (Goldman et al.!®

Risk of major complications associated with surgery

Class (number of points) Cardiac death Life-threatening complications
I(0-25) 0.2% 0.7%

(6 —12) 2%, 5%

I (13 — 25) 2% 11%

IV (>=26) 56% 22%




Goldmantiv index kardialniho
rizika pro nekardiochir. vykony

— Multifaktorialni index umoznil kalkulaci
predoperacniho indexu srdecniho rizika
nezavisle na riziku chirurgického vykonu
(N Engl J Med 297:845-850, 1977)




Derivation and Prospective Validation of a Simple Index for
Prediction of Cardiac Risk of Major Noncardiac Surgery

Thomas H. Lee, MD. SM: Edward R. Marcantonio. MD, SM: Carol M. Mangione, MD. SM:
Eric J. Thomas, MD, SM; Carisi A. Polanczyk. MD: E. Francis Cook, ScD: David J. Sugarbaker, MD:
Magruder C. Donaldson. MD: Robert Poss. MD: Kalon K.L. Ho. MD. SM: Lynn E. Ludwig, MS. RN:
Alex Pedan. PhD: Lee Goldman. MD. MPH

TABLE 4. Rates of Major Cardiac Complications and Multivariate ORs* Among Patients With Individual
Risk Factors in Derivation and Validation Sets

Derivation Set (n=2893) Validation Set (n=1422)

Crude Adjusted OR Crude Adjusted OR

Data (95% Cl) Data (95% CI)
Revised Cardiac Risk Index
1. High-risk type of surgery 27/894 (3%) 28(16,49) 18/490 (4%) 26(1.3,5.3)
2. Ischemic heart disease 34/951 (4%) 24(1.3,42 26/478 (5%) 38(1.7,8.2)
3. History of congestive heart failure 23/434 (5%) 1.9(1.1, 3.5 19/255 (7T%) 4321, 8.8)
4. History of cerebrovascular disease 17/291 (6%) 3.2 (1.8,6.0) 10/140 (7%} 3.0(1.3,6.8)
5. Insulin therapy for diabetes 7112 (6%) 3.0(1.3,7.1) 3/59 (5%) 1.0(0.3, 3.8)
6. Preoperative serum creatinine =2.0 mg/dL 9103 (9%) 3.0(1.4,6.8) 3/55 (5%) 09(0.2, 3.3)

*Based on logistic regression models including these 6 variables.



TABLE 2. Major Cardiac Complications in Derivation and Validation Cohorts

Derivation Set Validation Set
(n=2893) (n=1422)

Any major cardiac complication, n (%) a6 (2) 36 (2.5)
7(0.5)
2 (0.1)
8(1.3)
8
4
1(

Ventricular fibrillation/cardiac arrest 9(0.3)
Complete heart block 2 (0.1)
Acute myocardial infarction 28 (1.0)

1
1

1.3)
0.3)

1.9)

Pulmonary edema 24 (0.8)
Cardiac death during admission, n (%) a8 (0.3)

Total (cardiac and noncardiac) mortality 22 (0.8) 2
during admission, n (%)

the 6-vanable model Complication rates in patients with none,
1. 2. or more of these variables were 0.4% (2/493). 1.0% (6/579),
7% (19/270). and 11% (9/80).




Revised cardiac risk index

m Goldman - nekteré faktory nekoreluji
s vyskytem velkych srdecnich komplikaci
(pokrocCily vek, jiny nez sinusovy rytmus,

kriticka aortalni stenoza,...)

m Tyto prediktory mohou byt vyznamné
u neodkladnych operacnich vykond

m Revised Cardiac Risk Index — jednoduchost
uziti, mtze byt na Ukor presnosti
pro nékteré parametry




Revised cardiac risk index

m Klinické vyuziti na nékterych pracovistich ,
indikace pro doplnujici vysSetreni zejm.
rizikovych skupin III a IV

m Jinym pristupem muze byt spiSe monitorace
a kontrola spotreby a dodavky kysliku
perioperacne

m Jiné faktory nezahrnuté do indexu rizika

a dalsi komplikujici onemocnéni mohou hrat
podstatnou roli pro dlouhodobou prognozu




Kalkulator pro predikci
kardialniho rizika

Development and Validation of a Risk Calculator for
Prediction of Cardiac Risk After Surgery
Prateek K. Gupta, MD; Himani Gupta, MD; Abhishek Sundaram. MBBS., MPH; Manu Kaushik, MD;
Xiang Fang, PhD; Weldon J. Miller, MS: Dennis J. Esterbrooks, MD; Claire B. Hunter, MD;

Iraklis 1. Pipinos, MD; Jason M. Johanning, MD; Thomas G. Lynch, MD: R. Armour Forse, MD, PhD;
Syed M. Mohiuddin, MD; Aryan N. Mooss, MD

= Incidence peroperacniho rozvoje infarktu
myokardu (MI) - 3% to 17%, vyssi
u nemocnych s onemocnenim koronarnich
tepen (CAD)
— NarUst s poctem rizikovych faktorti CAD
— NarUst s vékem




Development and Validation of a Risk Calculator for
Prediction of Cardiac Risk After Surgery
Prateek K. Gupta, MD: Himani Gupta, MD: Abhishek Sundaram. MBBS, MPH; Manu Kaushik, MD:;
Xiang Fang, PhD; Weldon J. Miller, MS; Dennis J. Esterbrooks, MD; Claire B. Hunter, MD;

[raklis I. Pipinos. MD; Jason M. Johanning, MD; Thomas G. Lynch, MD: R. Armour Forse, MD, PhD:
Syed M. Mohiuddin, MD; Aryan N. Mooss, MD

m Perioperacni srdecni prihody hlavni pricCinou
smrti v souvislosti s chirurgickym vykonem

m Stratifikace rizika pro rozvoj infarktu
myokardu (MI) nebo zastavy obehu (CA) je
soucasti rozhodnuti o chirurgickem vykonu
— Slouzi k identifikaci rizikovych nemocnych

— Identifikuje nemocné, pro které je predoperacni
srdeCni optimalizace nejvyhodnégjsi




Perioperacni infarkt myokardu
a srdecni zastava (MICA)

+

m Peroperacni MICA spojen se signifikantnim
nardstem morbidity a mortality
— Americka spolecnost chirurgtl v ramci Narodniho

programu zlepsovani kvality chirurgické péce
hodnotila databazi chir. vykont v r. 2007-2008
s UcCasti = 200 nemocnic

— Analyza databaze rizikovych faktor( rozvoje
peroperacni /perioperacni MICA

— Cilem — vytvoreni a validace kalkulatoru rizika
k predikci MICA a srovnani s RCRI




Table 1.

Type of

Aortic
Bariatric
Brain
Breast
Cardiac
ENT

FGHFE

GBAAS

Intesting

{Orihopedic

Peripheral
vascular

Description of Surgeries

5 Included
Anus and re with fransanal

t and
nbili neries:
ach, enum,

or spleen; bili
other than i
included
Obstetric and gynecological
surgeries
Ventral, inguinal,

paraesophageal)
glow the level of

{Orihopedic

exfremity
(Other abdomen Abdominal surgeries not covered
by above

Maonaortic, nonvein vascular

and urinary system
Veins

861 (1.4)

31 692 (15.0)

31492 (14.9)

10179 (4.8)
1324 (0.6)




Table 1.  Description of Surgeries

Type of n (% of
Surgery Organs/Systems Included 211 410)
Anorectal Anus and rectum with fransanal 3265 (1.5)
approach
Aortic Aorta 4479 (2.1)
Bariatric Bariatric surgeries 12 337 (5.8)
Brain Brain 370 (0.2)
Breast Breast 21 359 (10.1)
Cardiac Heart 631 (0.3)
ENT ENT and head and neck surgeries 646 (0.3)
except thyroid and parathyroid
FGHPE Foregut and 12254 (5.8)
hepatopancreatobiliary surgeries:
esophagus, stomach, duodenum,
pancreas, liver, and biliary free
(except isolated cholecystectomy)
GBAAS Gall bladder, appendix, adrenals 35040 (17.00
or spleen; biliary free surgeries
other than cholecystectomy not
included
Gyn (Obstetric and gynecological 2861 (1.4)
surgeries
Hemia Ventral, inguinal, femoral, and 31 692 (15.0)
other hernias (not
paraesophageal)
Intestine Intestines below the level of 31 492 (14.9)
duodenum
Meck Thyroid and parathyroid surgeries 10179 (4.8)
Monesophageal Thoracic surgeries excluding 1324 (0.6)
thoracic heart and esophagus
(Orihopedic (rihopedics and nonvascular 9272 (4.4)
extremity
(Other abdomen Abdominal surgeries not covered 4086 (1.9)
by above
Peripheral Monaortic., nonvein vascular 17 490 (8.3)
vascular surgeries
Skin Skin 4906 (2.3)
Spinal Spine 1469 (0.7)
Urology Kidneys and urinary system 1975 (0.9)
Vein Veins 3383 (1.6)

ENT indicates ear, nose, and throat; FG'HPE, foregut and hepatopancre-
atobiliary; GBAAS, gall bladder, appendix, adrenals, or spleen; and Gyn,

gynecological.

Patients
Patients who underwent the surgeries listed in Table | were studied.
Diata on demographics, lifestyle, comorbidity, and other vanables were
obtained. Demographic vanables analyzed included age, sex. and race.
Lifestyle vanables included smoking {within | vear of surgery) and
alcohol (more than 2 dnnks per day in the 2 weeks before surgery).
Comorbidities studied incluoded presence or absence of renal disease
(acute renal failure and dialysis dependence). CAD (angina within 30
days of surgery. Ml within 6 months of surgery, pnor percutaneous
coronary intervention, and cardiac surgery), congestive heart [alure,
hypertension, peripheral vascular disease {revascularization/amputation
for peripheral vascular disease and rest pain in lower extremity).
pulmonary disease (ventlator dependence before surgery, history of
chronic obstructive pulmonary disease, and preexisting pneumonia),
sepsis (systemic inflammatory response syndrome, sepsis, and seplic
shock), liver disease (ascites or esophageal vances). neurological event
or disease (stroke with or without residual deficit. transient 1schemic
attack. hemiplegia. paraplegia. quadnplegia, impaired sensation/delir-
ium, coma. and central nervous system tumor), diabetes mellitus,
disseminated cancer, chronic corticosteroid use, weight loss (= 10% mn
the & months before surgery), bleeding disorders, and open wound.
Other factors considered were Amencan Society of Anesthesiologists’
(ASA) class.'® preoperative functional status/ability to perform activities
of daily living in the 30 days before surgery (independenl partially
dependent. totally dependent), dyspnea (none, moderate exertion, al
rest), body mass index. pregnancy, prior operation within 30 days,
preoperative transfusion of =4 U of packed red blood cells, neoadjuvant
chemoradiation, and emergency surgery. The complete definiions for
all the above variables have been published previously.!




Perioperacni infarkt myokardu
a srdecni zastava (MICA)

m Identifikovano 5 prediktordl MICA:
— Typ chirurgického vykonu
— Funkcni zavislost / nezavislost na druhé osobé
— Abnormalni hodnota kreatininu
— Klasifikace rizika dle ASA
— Vék

m Vytvoren kalkulator rizika s vyssi schopnosti
predikace




Perioperacni infarkt myokardu
a srdecni zastava (MICA)

m RCRI klasifikace stratifikovala nemocné
do skupin s vysokym / strednim / nizkym
rizikem vzniku perioperacnich srdecnich
komplikaci

m Vytvoreny kalkulator rizika umoznuje
procentualni odhad rizika rozvoje MICA
— Klasifikace rizika ve vztahu k operacnimu vykonu
— Identifikace vysoce rizikovych nemocnych

— Kriterium pro rozhodovani o indikaci
k vykonu, pojmenovani rizika a prinosu vykonu




Perioperacni infarkt myokardu
a srdecni zastava (MICA)

m Kalkulator rizika MICA:

- Podklad pro ziskani informovaného souhlasu
pacienta
m Pouze u >1% nemocnych dojde k rozvoji
MICA; 61% téchto nemocnych zemre
nasledné do 30 dnl po operaci

m Tento pocet umrti v dusledku MICA ukazuje
na dllezitost stratifikace rizika
a predoperacni optimalizace stavu
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THORACIC ANESTHESIA (T SCHILLING, SECTION EDITOR)

Preoperative Evaluation of Lung Cancer Patients

Mare Licker - Fréderic Trnponez - John Diaper -
Wolfram Karenovics = Pierre-{Mivier Bridevaux

m Predoperacni vysetreni zamérené
na 4 parametry:
— Srdecni riziko
— Mechanickeé vlastnosti plic
— Kapacita vymeény plynU

— Kardiopulmonalni rezerva

m Maximalni spotreba kysliku a fyzicka kondice
jsou lepsimi prediktory velkych




5-6 MET 2-6MET <2 MET or RCRI > 2

Linstable cardiac
> 22 m ascent 5=22 m ascent P

2. Lung Function testing
FEV  ano Dy FEV; OR D¢y
= B0% pred < B0% pred

Optimization therapy ]

Up to pneumonectomy - Up to calculated resection

Revised cardiac risk |ndex [RORIY Thoracie RCRF

High ri=k surgery Ipt PreumoneChny 15pt
Coronary artery gicegoe Ipt Cornomary |-1I'|.EI"5' dizeaza 15pt
C:ur.gesm-f_- heart failure: 1 pt -

Cerebrovasoular disease: 1pt Cerebrovasoular disease: 15 pt
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hieart bl ock, Myoc. infarct, pulmonary emblism Myl Infarct, pulmonary edema

“*RCRL O-1pt, low risk of mortality (0L8 %, 95 % confi dence intenval [C] 0.3-13}; 2 pts, moderate rick (2.4 %,
45 %0 1.3-3.5%); »2 pts, g rick {24 %, 95 % Cl 2. 8-T7 2 %)

"TRCRE O pt, bow risk of mortality (<5 %) 1-1.5 pts, moderate s (5-10%); 2-2.5 pts [11-20 %), 2.5 pls (=20 %)
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"'.'L'I-_- max &x presced inmd kg :I'lll‘.-l




Table 4 Aembic physical capacity and penoperative risk of complications

CPET peakVO2 Stait chmbing Shuttle ME] % HR Borg scale Pertoperative
wilk resemve {1=21H rizk
=20 mldke/min Altbede 22 m 46 Hooms) =Hi m =f =85 I E=20 Laow
Speed of ascent =15 mimun 1] Hl—B5 1417
1520 mlkg/min =20 m | ~ 3 foors) 400 m 16 W60 12-13 Moderate
=15 mbkefmin E ] <} H—11 High
=1 mlfkg/mim =5 m {~ 1 Houar) =4 =) =1 Very gh

Y

HR reserve = (HR exercise—HR at stV (HRmax—HRE ot rest) HEmax = 2X)—age

Example: HRE during max exercise = 12X, 65-veur-old patient =+ HR reserve = (12000000 155-70) = 58 %

Assessment of cardiac function and aerobic capacity is of
paramount importance for cleanng the patient for surgery and
also for gmding further optmmization therapy . Strong evidence

indicates that a VO.max > 20 ml x kg ' xmin ' (or=22 m
clmbing ascent) quahfies the patent for any major lung
resection whereas a VO,max < 10ml = ke ! xmin
ilentifies the “very high-nsk™ patent. Preliminary reporis
lend suppornt to the benefits of a preoperative shor-term
rehabilitation program. Indeed, significant improvements in
VO-max and m muscular strength have been demonstrated
among patients with NSCLC undergoimg a high-intensity
raining program [90]. Further prospective randomized tnals

are warranted m this field 1n order o increase the number of
candidates for curative surgical resection.
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Effect of prehabilitation on objectively measured physical
fitness after neoadjuvant treatment in preoperative rectal
cancer patients: a blinded interventional pilot study

M. A. West12* L. Loughney!3, D. Lythgoe?, C. P. Barben?, R. Sripadam3, G. J. Kemp?2, M. P. W. Grocott123.6.7
and S. Jack12.3.67

! Colorectal Surgery Research Group, Aintree University Hospitals NHS Foundation Trust, 3rd Floor Clinical Sciences Building, Lower Lane,
Liverpool, UK

m Predoperacni cvicebni intervence jsou
jednoduché€, bezpecné, zlepsuiji vykonnost
i kvalitu zivota, ale neni dokumentovana
objektivné vykonnost a vztah mezi Spatnou

fyzickou kondici a Spatnym Iécebnym
vysledkem




‘. Patients recruited

(n=39)
i : : ! ' Dropouts n=4
‘ CPEBT a"'l‘_j PAt{aa days) ba?_ellr;_e (n=35) ’—V (2 patients gave no reason, 2 patients
aseline staging investigations declined repeated CPET)

v _ :
Standardized neoadjuvant
chemoradiotherapy (n=35)

| - r

Exercise group Control group
(n=22) . (n=13)
| CPET and PA—Week0 | | CPET and PA—Week 0

!

Exercise programme
(Weeks 0-86)

l

[ CPET—Weeka | |  CPET—Week3

! __ -

CPET and PA — Week 6 CPET and PA — Week 6 |
(n=22) (n=13)

CPET —Week 9 (n=35)
Restaging investigations

}

CPET — Week 14 (n=35)

!

- Surgery — Week 15
(n=28)

Fio 1 Consort diogram. CPET, cardiopulmonary exercise test: PA, physical activity monitoring.



Table 1 Subject characteristics. *Values presented as mean {range); 'frequencies with percentages in parentheses, smoking status assessed
as currently smoking: yes (1) vs no (0); 'number of patients (%) WHO performance status and ASA physical status; *values are mean (o) for
CR-POS5UM components—exercise (n=17) and control (n=11). Four patient dropouts immediately before first CPET (dropouts not included
in patient characteristics), P<0.05 was taken as statistically significant (bold values).

Exercise (n=22) Control (n=13) Pvalue

Age (yr)* B4 (45-82) 72 (6Z-84) 0.015
Gender M:F (%) 14 (64):8 (36) 9 (69):4 (31) 1
Smaoking (%) 10 (45) & (31) 0.617
Post medical history

Heart failure 3 {14) 1(8) 1

Digbetes 2(9) 1(8) 1

Ischaernic heart disease 5(23) 5(38) O.444

Cerebrovascular disease 0 0 1
ASA’

I 11 (50) 0 0.003

II 9 (41) 11 (85)

I1I 2(9) 2 (15)
WHO performance status’®

0 18 (82) 8 (62) 0.035

1 4 (18) 3(23)

2 0 2 (15)
CR-POSSUM—physiological score® B.0(1.8) 9.3 (2.3) 0.162
CR-POSSUM—predicted mortality (%)° 3.211.1) 9.4 (8.9) 0.003

CR-POSSUM—operative severity score” 9.8 (2.0) 11.4 (0.5) 0.236
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Fig 3 Line diagram showing fitted means and 95% Cl for VO, at
& (ml kg " min ") for the exercise group and the control group
over the whole study period (baseline pre-NACRT to week 14

pre-surgery—secondary analysis).
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Fig & Linediogram showing fitted means and 95% CI for averaged
number of steps for the exercise group and the control group
[pre-NACRT (baseline), post-NACRT (week 0), and week 6].




Prehabilitation versus Rehabilitation

A Randomized Control Trial in Patients Undergoing Colorectal
Resection for Cancer
Chelsia Gillis, R.D., M.Sc., Chao Li, M.D., M.Sc., Lawrence Lee, M.D., M.Sc., Rashami Awasthi, B.Sc.,

Berson Augustin, B.Sc., Ann Gamsa, Ph.D., A. Sender Liberman, M.D., Barry Stein, M.D.,
Patrick Charlebois, M.D., Liane S. Feldman, M.D., Francesco Carli, M.D., M.Phil.

Predoperacni cviceni a cviceni zameérena na snizeni
Uzkosti spolu se suplementaci proteind mohou
zrychlit zotaveni po operaci — porovnani skupiny
cvicici pred operaci a po vykonu

Mésic pripravného cviceni pred vykonem zlepsuje
po 2 mésicich od operace vykonnost (6 min chlize)
Ve cviCici skupine se po 8 tydnech vratila vykonnost
na plvodni Uroven nebo se zvysila

Stejna cetnost komplikaci a stejna doba pobytu
V nemocnici

Anesthesiology 2014




British Journal of Anaesthesia 109 (1): 35-9 (2012) DI A
Advance Access publication 31 May 2012 - doi:10.1093/bja/aes178 1y N ey

. Assessing fitness, predicting outcome, and the missing axis

" J. B. Carlisle*

Department of Anaesthetics, Torbay Hospital, South Devon Healthcare NHS Foundation Trust, Lawes Bridge, Torquay, Devon TQ2 7AA, UK.
* E-mail: john.carlisle@nhs.net

m Sledovani fyzickeé vykonnosti, pokles
organovych funkci a souvislost s Cetnosti

komplikaci

Table 1 Observed mortality after elective operations in the Netherlands, 1991 - 2005. Expected mortality was based upon the age, sex, and
co-maorbidities of the patients having each operation

Operation Number of operations Expected mortality (%) Observed mortality (%) Observed/expected (O/E)
Oesophagectomy 20 32b4 0.21 55 27

Open AAA repair 78826 0.42 10.2 24

Cholecystectomy 104 071 0.10 154 15.2

Total hip replacement 387 232 0.39 16 4.1

Hernia repair 367 885 0.14 028 21




+

m Zvazeni indikace k vykonu, ziskani souhlasu
nemocného a rodiny, posouzeni rizika
vykonu dle jeho typu

— vzhledem k celk. stavu,
— komplikujicim onemocnénim
— komplikacich vykonu

m Zhodnoceni rizikovych faktord, veku,
biologickeho véku, dlouhodobéjsi pripravy
k vykonu




+

m Zvazeni indikace vzhledem k riziku rozvoje
kognitivni dysfunkce

m Elektivni priprava zamérena na organove

funkce a komplikujici onemocnéni
m Zvazeni prinosu doplnuijicich vysetreni
a UkonU optimalizujicich stav nemocného
m Urceni lécebného postupu a zptisobu
anestezie, predoperacni pripravy




A 4

Zaver

m Zvoleni odpovidajici monitorace behem
vykonu a perioperacnée

m Zvazeni prinosu hospitalizace na JIP pred

a po vykonu

m Celkové zhodnoceni pribehu vykonu
S casovym odstupem
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SPRAVNE | Co Moino NEDVIC JNFORMACH | ALE NEPREKROEIT HRANIC,
2 KTEROU SE 2 PREMIRY IMFoRMAC ZAdHe BLBMOUT,




