Torasik Cerrahi Sonrasi Hangi Hasta
Yogun Bakima Gonderilmeli?
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Sunum akisl

Torasik cerrahide;

Neden bu konuyu sorguluyoruz ?

Plansiz yogun bakima (YB) kabultn sonuclari

YB gereksiniminin nedenleri

YB gereksinimi olacak hastalari belirlemek
Tekrar YB gereksinimi olacak hastalari belirlemek
YB gereksinimini nasil azaltabiliriz ?

YB’a alternatif coztmler



Neden bu konuyu sorguluyoruz ?.....

«YB, major torasik cerrahi geciren cogu hasta icin
postoperatif tedavinin standart komponentidir»

«Yuksek riskli hastalarin YB gereksinimlerinin
dnceden planlanmasi preoperatif planin parcasidir»

J Cardiothorac Vasc Anesth 2016,;30:530-38
* Plansiz postoperatif YB gereksinimi %6.3-18
* Hastane mortalitesi %16.6-46
* YB maliyeti total hasta giderinin %20-30u

Anaesthesia 2015,70:1382-89



Neden bu konuyu sorguluyoruz ?.....

According to the 1997 American Thoracic Society statement regarding ICU allocation decisions, the primary goal of
the ICU is “to preserve meaningful human life by protecting and sustaining patients in a caring manner when they
are threatened by an acute critical illness or injury or as a consequence of medical or surgical therapy”. The 1999
update adds that the ICU serves to monitor and care for patients with potentially severe physiological instability
requiring technical and/or artificial life support.

The European Respiratory Society and the European Society of

Thoracic Surgeons do not recommend systematic ICU admission
after thoracotomy.

Few studies have bothered to determine prognostic factors associated with the need for ICU

admission, and 1N the literature there is no consensus regarding
indications for ICU admission after pulmonary resection.

J Bras Pneumol 2015,41:31-8



Elektif YB ongdri modelleri ile ;
 Optimal bakim T

e Gider {¢,

* Hastanede kalis stiresi {,

Curr Opin Anaesthesiol 2009;22:50-55



Analysis of Unplanned Postoperative
Admissions to the Intensive Care Unit

Timothy D. Quinn, MD', Rodney A. Gabriel, MD?,
Richard P. Dutton, MD, MBA?, and Richard D. Urman, MD, MBA?

NACOR veri sistemi, 2010-14 y, 23 341 130/2 910 738 hasta

* YB olasiligint artiran faktorler
— M ASA skoru
— Cerrahi sure>4 sa
— lleri yas
— Vaskiiler/torasik cerrahi

* YB nedenleri
— Intraop. kardiyak arrest
— Hemodinamik instabilite

— Solunum yetm.
J Intensive Care Med 2015; 1-8



YB gereksinimine yol acan
Postoperatif Komplikasyonlar

* Pulmoner 11.6
Pnomoni 19
Atalektazi 15
ALI/ARDS 3.1
Uzamis hava kacgagi 5-20
Bronkoplevral fistil 4-8
Pulmoner emboli 1
Uzamis ventilator destegi (>72 sa) 2

* Kardiyak 5.2
Miyokardial iskemi 2
Aritmi 26
* SVA 0.3 chest 2006; 130:1462-70

Thorac Surg Clin 2008; 18:113-18
Ann Thorac Surg 2007; 84:1085—
Eur J Cardiothorac Surg 2003; 23:26-9



YB gereksinimi//uzamis hospitalizasyon

Risk Faktorleri

>70 yas

Performans durumu

Bozulmus pulmoner fonksiyon testleri (FEVi<%45, DLCO<%50)
Tatun kullanimi

Obesite (BMI>38)

Instlin-bagimli DM

Yuksek ASA skoru

Dispne

Erkek cinsiyet

Kr. agri, narkotik kullanimi

Thorac Surg Clin 2008;18:113-8
Thorac Surg Clin 2008;18:61-9

Pnomonektomi Ann Thorac Surg 2008;85:1857-65



Kardiopulmoner rezervin degerlendirilmesi

ANESTHESIOLOGIST PATIENT ASSESSMENT
METS <4 METS >4

cv k
evaluation Negative ; { \
and
BNP
ppFEV, <40% ppFEV, or ppFEV, >80%
and/or ppDLCO <80% and
Positive ppDLCO <40% or both >40% ppDLCO >80%

v

A
| |

CPET % <22 m <22 m
<400 m <400 m
.
—> VO, max >20 ml/kg/min
> VO, max >15 <20mL/kg/min
— VO, max <15 mL/kg/min

J Cardiothorac Vasc Anesth 2016,;30:530-38



A Scoring System Predicting the Risk for Intensive
Care Unit Admission for Complications After
Major Lung Resection: A Multicenter Analysis

Alessandro Brunelli, MD, Mark K. Ferguson, MD, Gaetano Rocco, MD,
Paola Pieretti, MD, Wickii T. Vigneswaran, MD, Nicholas J. Morgan-Hughes, MD,
Marco Zanello, MD, and Michele Salati, MD

(Ann Thorac Surg 2008;86:213-9)

Regresyon analizi

Variables® Estimates SE p Value Boot, %° Weighed Score
Intercept -0.07 0.01

Age > 65 0.04 0.01 0.007 79 1
PpoFEV, < 65 0.04 0.01 0.01 72 1
PpoDLco < 50 0.04 0.02 0.02 65 1
Cardiac comorbidity 0.03 0.01 0.04 52 1
Pneumonectomy 0.09 0.02 <0.001 95 2

Risk siniflamasi

ICU Admission Class A Class B Class C 2000-2006 y, 3 merkez, 1297 hasta
Rate (score 0) (score 1-3) (score = 4) Majér akc. rezeksiyonu

<1% 36% 0 0 Retrospektif analiz

<2% 73% 1% 0 « . o

i e . ) * YB gereksinimi ...%6.3
>10% 0 13% 100

. _ )
i v . . * Mortalite orani..%36.5




Predicting risk of intensive care unit admission after resection
for non-small cell lung cancer: a validation study’

Lawrence Okiror, Nirav Patel, Phoebe Kho, George Ladas, Michael Dusmet, Simon Jordan,

Jeremy Cordingley and Eric Lim*
Interactive CardioVascular and Thoracic Surgery 14 (2012) 31-33

ROC analizi ile Brunelli skorunun degerlendirilmesi

e 2003-8vy, 425 hasta (NSCLC), retrospektif degerlendirme
e 77 hasta (%18)->YB
e 47 hasta (%61) elektif YB

* 30 hasta (%39) komplikasyona bagli ge¢ YB
ROC...0.66 (%95 CI 0.53-0.79)

Brunelli skoru;
risk tahmininde orta derecede degere sahiptir




Critical care after lung resection: CALoR 1, a single-centre pilot
study”
P. J. McCall,' A. Macfie,? J. Kinsella® and B. G. Shelley4 Anaesthesia 2015, 70, 1382-1389

2013-2014 vy, 1169 hasta, akc. rezeksiyonu, retrospektif analiz
Postop. siklus...

Derlenme unitesi - HDU (high dependency unit)
->YB

YB... Invaziv ventilasyon ve/veya renal replasman tedavisi

No ICU admission (n = 1139) ICU admission (n = 30) p
Age; years 67.0 (59.0-73.0 [18.0-91.0]) 71.0 (64.5-74.3 [51.0-83.0]) 0.02
Male sex 515 (45%) 15 (50%)
%FEV1 88.2 (21.4)% 80.1 (19.3)% 0.043
n =539 n=30
%DLCO 70.9 (18.8)% 60.8 (16.1)% 0.004
n =476 n =30
Thoracoscore 0.8 (0.4-2.0 [0.1-23.2]) 2.2 (1.2-2.7 [0.5-6.3]) < 0.001
n = 941 n=30
All resections 1139 (97.4%) 30 (2.6%)
Pneumonectomy 77 (98.7%) 1(1.3%)
Lobectomy/bilobectomy 748 (96.5%) 27 (3.5%)
Sublobar resection 314 (99.4%) 2 (0.6%)
(segmentectomy/wedge/biopsy)
In-hospital mortality 2 (0.2%) 8 (26.7%) < 0.001
Length of postoperative 7.0 (5.0-9.0 [1.0-65.0]) 25.5 (13.0-44.8 [7.0-123.0]) < 0.001

stay — Survivors; days



Thoracoscore

(The Thoracic Surgery Scoring System)

Scoring systems for ICU and surgical patients:

B
Variable Value Code coefficient
Age (y) <55 0
55-65 1 0.7679
=65 2 1.0073
Sex Female 0
Male 1 0.4505
American Society of =2 0
Anesthesiologists =3 1
score 0.6057
Performance status =2 0
classification =3 1 0.689
Dyspnea score =2 0
=3 1 0.9075
Priority of surgery Elective 0
Urgent or emergency 1 0.8443
Procedure class Other 0
Pneumonectomy 1 1.2176
Diagnosis group Benign 0
Malignant 1 1.2423
Comorbidity score 0 0
=2 1 0.7447
=3 2 0.9065

Thoracoscore (The Thoracic Surgery Scoring System)

Variables (help)

E\.-'alues (all values are mandatory) EBeta

Age (years)

Sex

ASA Classification

Performance Status Classification

Dyspnea score

Priority of surgery

Procedure class

Diagnosis group

Comorbidity Score

L

v

-
L g Y s g e s e s

Thoracoscore:

0

Logit=-7.3737 + Sum (beta)
Predicted death Rate =
E[L:Jgi‘tl'.; 1+e [L:Jgi‘tl-:I

Clear

Brunelli skor;

* Akc. rezeksiyonu sonrasi acil YB gereksinimi
« ROC=0.66

Thoracoscore;

* Hasta+cerrahi risk faktorleri

» Torasik cerrahi sonrasi mortalite (//YB)

« ROC=0.77

J Thorac Cardiovasc Surg 2007; 133: 325-32



Critical care after lung resection: CALoR 1, a single-centre pilot
study”

P. J. McCall," A. Macfie,” J. Kinsella® and B. G. Shelley”

ICU admission
Diagnosis (n =30)
Respiratory failure 23 (76.7%)
Respiratory infection* 15 (65.2%)
ARDS* 8 (34.8%)
Lobar collapse* 6 (26.1%)
Pulmonary embolism* 1 (4.3%)
Cardiac failure* 4 (17.4%)
Renal failure 1 (3.3%)
Cardiac arrest 3 (10.0%)
Bleeding 3 (10.0%)

* YB gereksinimi %2.6

Mortality
(n=8)

6 (75.0%)

0 (0%)
1(12.5%)
1(12.5%)

Anaesthesia 2015, 70, 1382-1389

Odds ratio 95% Cl

Approach is for open procedure compared with VATS
Logyo Thoracoscore  4.05 1.76-9.33
Surgical approach 5.25 1.23-22.43

p value

0.001
0.025

Primary anaesthetic is for volatile compared with TIVA
Logyo Thoracoscore  5.26 2.31-11.96 < 0.001
Primary anaesthetic ~ 2.08 0.97-4.47 0.061

Secondary analgesia is for PVB compared with epidural
Logqo Thoracoscore  5.17 2.15-12.47 < 0.001
Secondary analgesia  1.08 0.50-2.30 0.847

* YB gereksinimi//Mortalite T (%0.2&%26.7, p<0.001)
Gec YB...Mortalite TN%8.7& %85.7 erken YB)



Predictive Respiratory Complication Quotient
Predicts Pulmonary Complications in Thoracic
Surgical Patients

Jose A. Melendez, MD, and Rafael Barrera, MD (Ann Thorac Surg 1998;66:220—4)
Predictive Respiratory Complication Quotient (PRQ)
=(ppoFEV1 %) x (ppoDLCO%)?/A-a PO2

1.2

R - cut-off degeri 2200
PRQ//

¢ . * Pulmoner komplikasyon
.  Hastanede kalma suresi
2 .  Mortalite

+
0.04 Hi b R o

o Yes
+ No

Probability of Pulmonary Complications
F-N

% %, R, b, %0,
Predictive Respiratory Complication Quotient (PRQ)

ROC 0.990 6 0.01; duyarhlik % 100, 6zgullik% 96



Predictors of an Appropriate Admission to an

ICU after a Major Pulmonary Resection

Respiration 2006;73:157-165

b.c Nicolas Roched Matteo Vincenzi®

b

Paola Pieretti® Marco Alifano

Sergio N. Forti Parri® Monica Zackova® Maurizio Boaron®? Marco Zanello?

Ampirik YB kriterleri

Pndmonektomi
e Standart...Komorbidite indeksi-Ki>0 ve/veya ASA>1,
ve/veya anormal spirometri veya AKG

*  Genisletilmis

Lobektomi

e Ki>4 ve/veya ASA > 3

*  FEV1<%60

*  FEV1<%60-80 ve hiperkapni (PaCO2> 45 mm Hg)

v wad  YB belirleyicileri

Correctly identified by the protocol 30(TP)  48(TN) e ASA's kO ru
Not correctly identified by the protocol 25 (FP) 1 (EN)
Total 55 49 * ppo DLCO

o .
Sensitivity = 96.77%; specificity = 65.75%; positive predictive P P P (pOStOperatlve prOd UCt)
value = 54.54%; negative predictive value = 97.95% PPP = ppoFEV1% x ppoDLCO%



Preoperative predictive factors for intensive care
unit admission after pulmonary resection®

Liana Pinheiro, llka Lopes Santoro, Joao Alessio Juliano Perfeito,

Meyer lzbicki, Roberta Pulcheri Ramos, Sonia Maria Faresin

YB 6ngortisii (21)

Pnomonektomi
Ciddi KOAH

Siddetli restriktif akciger hastaligi
ppo FEV1 veya DLCO <% 40
Sp02<%90 (Oda havasi)
Kardiyak izlem gereksinimi

ASA 23

J Bras Pneumol. 2015;41(1):31-38

Zorunlu YB izlemi (1)

Mekanik ventilasyon/reentiibasyon
Akut sol. sikintisi/NiV
Hemodinamik instabilite/sok

intop./erken postop. komplikasyon

Anestezist/cerrah karari

Predicted ICU Mandatory ICU admission, Total

admission, n n (%)
(9/0) Yes No
Yes 16 (67) 8 (33) 24
No 14 (15) 82 (85) 96
Total 30 90 120

Dogruluk % 81.6, sensivite % 53.3, spesivite %
91, pozitif prediktif deger % 66.6, negatif
prediktif deger %85.4



UK pneumonectomy outcome study (UKPOS): a prospective
observational study of pneumonectomy outcome

Ellie S Powell!, Adrian C Pearce?, David Cook?, Paul Davies!, Ehab Bishay!,
Geoffrey MR Bowler?, Fang Gao*! and UKPOS Co-ordinators

Journal of Cardiothoracic Surgery 2009, 4:41

Cok merkezli (28 m), prospektif, gozlemsel kohort ¢calisma

Major complications n (%) of patients
e 1 Ocak-31 Aralik 2005 Treated cardiac arrhythmias 62 (19.9)
312 pnémonektomi hastasi Unplanned ICU admissions 28 (9.0)
e 30 giinliik izl 30 day mortality 17 (5.4)
guniukiziem Further surgery 15 (4.8)
Inotrope usage Il (3.5)
Multivariate (n = 275) DLCO included (n = 141)
Risk factors Odds ratio (95%Cl) Odds ratio (95%Cl)
Age 1.07 (1.04, I.11; P=0.001) 1.07 (1.02, 1.11; P = 0.004)
ASA: > P3 vs < P3 1.7 (1.0, 2.9; P = 0.05)
DLCO mmol/min/kPa 0.78 (0.64, 0.95; P = 0.02)

Epidural vs paravertebral 22 (1.1,3.8,P=0.02)




Readmission to Intensive Care Unit After Initial
Recovery From Major Thoracic Oncology Surgery

Suk-Won Song, MD, Hyun-Sung Lee, MD, PhD, Jae-Hyun Kim, MD,
Moon Soo Kim, MD, Jong Mog Lee, MD, and Jae 11l Zo, MD, PhD
(Ann Thorac Surg 2007;84:1838-46)

YB gereksinimi
. . .e o - I
* Mortalite/risk faktorlers O igogjg?guvvlg%%g)ogu

* Qutcome -

Causes of ICU Transfer Number %o MOrtG/ite/riSk katOrleri
Pulmonary complications 73 i M Orta | |te %33

ARDS/ALI 44/2 o

Pneumonia 15 3 yillik sag kalim %50.6

Atelectasis with dyspnea 12
Cardiovascular complications 9 9.5 * /I\APACH E 1l SkOrU (250)
Bropesution _ 6 64 & Uzun mekanik ventilasyon(>5 g)
Cerebrovascular accident 1 1.1
Others 5 s3 * Renal destek

Mekanik ventilasyon...%68.1
Renal destek...%43.3



Olasi YB gereksinimine neden olan

Modifiye & Non-modifiye Faktorler
I

* Modifiye
Sigaranin birakilmasi Preop. en az 2 ay 6nce biraktirma int. spirometri, bronkodilatatér,
programi pulmoner temizlik, nikotin pecleri
Fonksiyonel durum Rehabilitasyon programi, rutin ev Fizik tedavi
egzersizi
Obesite Diyet programi Stk mobilizasyon, aspirasyon prof.,
gece CPAP’tan kaginma, sik KS
takibi; rejyonal analjezi, int.
spirometri
Hasta egitimi/sosyal iletisim agi Ev saglik servisi, rehabilitasyon Ev saglik servisi, rehabilitasyon
programlari, ev hemsire hizmeti programlari, ev hemsire hizmeti
* Non-modifiye
Yas Medikal tedavinin optimizasyonu, Rejyonal analjezi
testler
Ko6ti pulmoner fonk. testleri Pulmoner rehabilitasyon programi;  int. spirometri, bronkodilatator
fizik tedavi (gerekirse)

Curr Opin Anaesthesiol 2009;22:50-55



Enhanced
RECOVERY

ERAS Society (UK)  www.erasuk.net

Cum Orpmin Anaesthesiol. 2016 Feb 2891 20-5. doi: 1010974800 0DD0O0000000002582.
Fast track in thoracic surgery and anaesthesia: update of concepts.
Loop T71.

AORM J 2015 Mow; 1302{5:452-82, doi- 10101 & acrm. 2015 .09.006.
Enhanced Recovery in a Minimally Invasive Thoracic Surgery Program.
Schait= C.

J Thorat Cardiovase Surg. 2015 Sep;150{3):613-9.e2. doi: 10.1016/) jtcvs.2015.05.057. Epub 20135 May 28.

Symptom recovery after thoracic surgery: Measuring patient-reported outcomes with the MD Anderson Symptom
Inventory.

Fagundes CP' Shi @ Vaporciyan AA®, Rice DT, Popat KU, Cleeland €8¢ Wang XS°.




Enhanced recovery pathway for thoracic surgery in the UK

Marco Scarci, Piergiorgio Solli, Benedetta Bedetti
F Thorac Dis 2016;8(Suppl 1)-578-583
ER (enhanced recovery) pathway;

Cerrahinin hasta derlenmesi tUzerine etkilerini azaltmak icin yapilan
girisimler//standart tani ve tedavi plani

* Cerrahi glinl yatis//yatak kazanimi
« VATS T

* YB gereksinimi

* Hastanede kalis stiresi {,

* Hasta memnuniyeti T

e Hasta sayisi T

e Gelir ™



Day surgery unit thoracic surgery: the first UK experience™

Michael B. Ghosh-Dastidar *, Ranjit P. Deshpande, Kailasam Rajagopal,
Deborah Andersen, Michael T. Marrinan

2007-2009, 98 hasta, gunubirlik torasik cerrahi
(Torasik cerrahi girisimlerinin %12’si ginubirlik)

* Mediastinal girisim (mediastinoskopi/tomi) %29.6

e VATS (akc. biyopsisi, plorezi) %31.6

e Diger (gogus duvari gir., sternal tel ¢cik.) %38.8

Izlem siklusu

Derlenme alani (1 sa)—>kisa-sureli kalis icin klinik (4-6 sa)

* %3.1 taburculukta gecikme
* %3.1 cerrahi problemlere bagli yeniden kabul

Eur J Cardiothorac Surg 2011; 39: 1047-50



Gunu birlik cerrahi

* Cerrahiiptal {,

* Infeksiyon orani

* Hasta memnuniyeti T
* Maliyet etkinligi

Eur J Cardiothorac Surg 2011; 39: 1047-50



PACU&YB
I T

Amag Kisa donem kritik bakim Aktif YB tedavisi Ozellestirilmis organ
gerekmeyen hastada destegi gereken kritik
kritik ({/) bakim hastada uzamis bakim
Populasyon Postoperatif hasta Tam YB kaynaklari Kritik medikal-cerrahi
gerekmeyen kritik hasta hasta
Kalis sliresi <24 sa >24 sa >24 sa
Masraf Orta Orta (gunlik YB Pahali

masrafinin %37’si)

PACU, komplike olmayan elektif torasik cerrahide,
operasyon odasi ve klinik arasinda primer kopriu

YB & PACU, SDU— Morbidite
Mortalite -
Hastane masrafi T
Hastanede kalis stiresi T

Curr Opin Anaesthesiol 2009;22:50-55



Son soOz

Torasik cerrahiye 6zgu

* YB gereksinimi 6ngoren kilavuz/skorlamalar

* Bakim kalitesini artiran, giderleri azaltan merkeze

6zgl perop. tani ve tedavi standartlari/protokoller
(ERAS/Clinical Care Pathway)

e Standartlarin degerlendirilmesi icin prospektif
calismalar/ulusal veri sistemi

e Fast-tract ydontemlerin (glnu birlik cerrahi, hizli
derlenme-taburculuk) artiriimasi

gelistirilmeli



