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/O}tline

v RiIsk factors for postoperative pulmonary
complications

v Lung cancer being considered for resectional
surgery (ACCP 2007, 2013 guidelines)

v RIsk reduction strategies

v Indications and contraindications for chest
physical therapy




s for postoperative pulmonary

complications  Smetana NEJM 1999:340:937

UNADJUSTED
RELATIVE RISK
POTENTIAL INCIDENCE OF ASSOCIATED
Risk FACTOR* TYPE OF SURGERY STuDY PULMONARY COMPLICATIONS WITH FACTOR
WHEN FACTOR ~ WHEN FACTOR
WAS PRESENT WAS ABSENT
percent
Smoking Coronary bypass Warner et al” 39 11 3.4
Abdominal Wightman 3 Morton,? 15-46 6-21 1.4-4.3
Brooks-Brunn®
ASA class >11 Unselected Wolters et al.10 26 16 1.7
Thoracic or abdominal  Brooks-Brunn,? Kroenke 20—44 13-18 1.5-3.2
et al.,)! Hall et al.,12
Garibaldi et al.13
Age >70 yr Unsclected Wightman,? Pedersen! 9-17 4-9 1.9-24
Thoracic or abdominal  Garibaldi et al.,!'3 Thomas 17-22 12-21 0.9-1.9
et al.,’s Calligaro et al.le
Obesity Unselected Wightman3 11 9 1.3
Thoracic or abdominal Brooks-Brunn,® Hall et al.!2 19-36 17-27 0.8-1.7

Garibaldi et al.,!13 Moulton
ct al.,17 Dales ct al.18
CcOPrD Unselected Wightman,? Pedersen et al.? 6-26 2-8 2.7-3.6
Tarhan et al.1?
Thoracic or abdominal Kroenke et al.ll 1
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/rn\igence of ASA classification on
pastoperative pulmonary complications

Class Definition

A normally healthy patient

A patient with mild systemic disease

A patient with systemic disease that is not
incapacitating

A patient with an incapacitating systemic disease
that is a constant threat to life

A moribund patient who is not expected to
survive for 24 hours with or without operation

Rates of PPCs
by Class, %

1.2
5.4
11.4

10.9

NA

Qaseem AIM 2006;144:575



,ln‘ﬂhegce of surgical sites on

pastaperative lung complications

TYPE OF SURGERY

UPPER LOWER LAPAROSCOPIC =
ABDOMINAL ABDOMINAL CHOLECYSTECTOMY THORACIC ALL OTHER

% of cases with complications (total no. of cases)

Pooler3? ) 1 334)

3)
)

Wightman3
Tarhan et al.19*
Gracey et al.ot
Garibaldi et al.13%
Pedersen et al.b

Southern Surgeons
Club#0

Phillips et al.?? 0.4 (841)
Brooks-Brunn®
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L 4
FEV, > 1.5L lobectomy FEV; <1.5L lobectomy
FEV, > 2 L pneumonectomy FEV, <2 L pneumonectomy
FEV, > 80% predicted FEV, < 80% predicted
Unexplained dyspnea
or diffuse parenchymal
disease on CXR/CT?
No Yes
I ~
, Estimate %ppo
DLCO > 80% DL'SU[ s dso% FEV, and %ppo
predicted i DLCO

Colice Chest 2007:;132:161S
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%ppo FEV, and %oppoFEV, or Y%ppoFEV, <30 or
%ppo DLCO = Yoppo DLCO < %ppolEV; x
40 40 %ppoDLCO <

l 1650
@ cm>
l , l

VO-max > VO-max 10- VO-max <
15 ml/kg/min 15 ml/kg/min 10 ml/kg/min
Average Risk Increased Increased
Risk Risk

Colice Chest 2007:;132:161S




f/ehpgrative evaluation for lung cancer
ACEP 2013 guideline

v Basic evaluation
— Cardiovascular evaluation
— Spirometry: FEV1
— Diffusing capacity: DLCO
v Predicted postoperative (PPO) lung function
— Low risk: both FEV1 & DLCO > 60% pred
— Either test 30-60% pred => Low tech exercise test (ET)
— Either test < 30% pred => cardiopulmonary ET (CPET)

Brunelli Chest 2013;143:166S



Algorithm for Thoracotomy and
Major Anatomic Resection
(Lobectomy or greater)

VO2max
<10 ml/kg/min
Or < 35%

Positive high-risk

cardiac evaluation® \

VO2max
ppoFEV1 or } i Moderate
o  —— 10-20 ml/kg/min
PPODLCO <30% @ \_’ Or 35% 75% Risk

SCT <22m OR

SWT < 400m VO2max
>20 ml/kg/min
Or >75%

Positive low-risk

or Negative cardiac
e\g/aluation PPOFEV1 or . Stair climb or
ppoDLCO < 60% Shuttle walk

l AND both >30% \

ppoFEV1%
ppoFEV1 and
ppoDLCO%® -L) ppoDLCO > 60%P

>22m OR
>400m

Brunelli Chest 2013;143:166S




f/(eﬁicled postoperative (PPO) lung
fanetion
v Pneumonectomy => perfusion ratio study

— PPO FEV1 = preoperative FEV1 x (1 - fraction of total
perfusion for the resected lung)

v Lobectomy
— PPO FEV1 = preoperative FEV1 x (1 -y/z)
— Y. segments to be removed

— z: total functional segments
v Right 10: 3+ 2 +5
o Left9:5+4
Brunelli Chest 201.3;143:166S



/R}k reduction strategies

v Preoperative
—Cessation of smoking > 8 wk
—Treatment of COPD and asthma
—Delay surgery if lung infection present
—Education regarding

Smetana NEJM 1999:340:937



/R}k reduction strategies

v Intraoperative
— Limit duration of surgery to less than
— Use spinal or epidural anesthesia
— Avold use of pancuronium
— Use laparoscopic procedures when possible

— Substitute less ambitious procedure for upper
abdominal or thoracic surgery when possible



/R}k reduction strategies

v Postoperative

— Continuous positive airway pressure

— Intercostal nerve blocks



mcations for incentive spirometry

v Presence of atelectasis
v Conditions predisposing to atelectasis [fissi¥s
— Thoracic surgery \

— Upper abdominal surgery
— Surgery In patients with COPD

v Restrictive lung defect with
quadriplegia or diaphragmatic
dysfunction
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et physical therapy (CPT)

v

v Postural drainage
v Chest percussion and vibration



Hare selection of CPT

v The most effective and important part of conventional CPT is

v The other components of conventional CPT add little if any
benefit and should not be used routinely.
v Alternative airway clearance modalities (e.g. high-frequency

chest wall compression, vibratory positive expiratory
pressure, and exercise) are not proven to be more effective

than conventional CPT and usually add little benefit to
conventional CPT.

Schans Resp Care 2006;52:1198



Abwications for CPT

v Copious secretion

== => postural drainage

v Acute lobar atelectasis

v Acute respiratory failure with retained
secretion



_AB¥niraindications to postural drainage
and chest percussion

v Absolute contraindications
— Active hemorrhage with hemodynamic instability
— Unstable head and neck injury

v Relative contraindications
— ICP > 20 mm Hg, recent spinal surgery, surgical wound
— Active hemoptysis, pulmonary embolism
— Rib fracture, lung contusion
— Bronchopleural fistula, large pleural effusion....
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