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[ Bronchial hygiene therapy (BHT) ]

l Mechanical ventilated patients ]

[

I

Increase inspiratory
volume

Increase expiratory flow

Oscillation

Increase RFC

Positioning

hyperinfiation

Manual or ventilator

Mobilization

._.{

_I

_[

Manual or ventitator
hyperinfiation

_[

PEEPIZEEP |

Positioning l ———{ Percussion I ——{ Positioning I
—{ Chest compression ] —{ Vibration ] —-{ PEEP J
Mobilization l
Cough l
l
| |
Manually Mechanically
assisted assisted

YA




i

039 SL ylslow 33 g2 3 9 Sl H

ICU 0 6995 0095 4945 b jlow y0 JLuiidg p bl pis a1 -1 S5

l Bronchial hygiene therapy (BHT) I

[ Spontaneous ventilation patient ]

[ 1 : | |
Increase inspiratory flow Increase expiratory flow Oscillation Increase RFC
-—-{ Positioning ] —{ Positioning ] Percussion ] Positioning ]
Manual " ~
F—1 . iyperintdtion —{ Manual hyperinfiation | Vibration | CPAP/EPAP/PEP |

—  Mobilization | f—{  Mobilization | HFOO |

‘— Respiratory exercises l Coxljgh l
Manually Mechanically
assisted assisted

I Coughing/ Huffing

—{ Respiratory exercises ]
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Oscillation

Increased FRC

Percussion
Vibration
HFOO
Positioning

Respiratory exercise

Manual hyperinflation
Ventilator hyperinflation

Percussion
Vibration
HFOO
Positioning

CPAP/EPAP/PEP

Manual hyperinflation
Ventilator hyperinflation
PEEP/ZEEP

Percussion

Vibration

Positioning

PEEP

PET and BHT Cooperative Cooperative Cooperative Non-cooperative
FVC > 20 ml / kg FVC 20 -10 ml/Kg FVC < 10ml / kg
Increased Positioning Positioning Positioning Positioning
inspiratory Mobilization Mobilization Manual hyperinflation Manual hyperinflation
volume MSI MSI Ventilator hyperinflation Ventilator hyperinflation
Respiratory exercise Manual hyperinflation
Ventilator hyperinflation
Increased Positioning Positioning Positioning Positioning
expiratory How Coughing/Huffing TMA/TMecA/TEA TMA/TMecA/TEA TMA/TMecA/TEA

Manual hyperinflation
Ventilator hyperinflation
PEEP/ZEEP

Percussion

Vibration

Positioning

CPAP/EPAP/PEEP

PET - pulmonary expansion therapy; BHT - bronchial hygiene therapy; FVC - forced vital capacity; MSI - maximal sustained inspiration; CMA -
cough manually assisted; CMecA - cough mechanically assisted; CEA - cough electrically assisted; PEED - posirive end-expiratory pressure ; ZEEP -
zero end-expiratory pressure; HFOO - high frequency oral oscilation; CPAP - continuous positive airway pressure; EPAD - expiratory positive airway
pressure; PEP - positive expiratory pressure,
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[ Critical patient l
I Y Reactive oxygen species ’4—{ Bed rest ]—>| V Inflammatory cytokines | [ Malnutrition
Neuromuscular

abnormalities

l

| Muscie weakness |
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fl Mechanical ventilation time 1l Residence time I © Physical function | l Y Quality of life

Dyad o oaild hnd g (Mac b S o (5> (2 SISTL oles Bae Vs (SilSe g5 S92

D9 oo (bl g (dasme S LAe
alac Jsls olss ) ool a8 el coldsl o Slhae S Gods 508 und (55 o o S Job oplplo
&S SHle Hedty 4 Jate Ohles ICU 5 cs.’w‘ Slas (ras S flas Pl jais col
OMae Jolis g cnl an B g pitie dlae dins ol JSie cdiiias 5, Ken 4,08 5 axien Sedate
S Nghioe 15,0 piie Sge (o> Ogewlyrhl g hes (S9uil SlenSd; oS 098 o (kS 5 Saree

Shoys S e S gl plail (48,8 ol 5o Jlews Uly b)) @b 5l Hlae o,08 sedate L

AR




i

0329 SR ylslow 3 S Fgr 3 9 Sl H

g Sl cmlin g, (oo lae oL, 51, MRC SCOre (o, Sen )08 b oyl ke 10 098 oo b))
223 o Sl S e BB bl

008 GalS i gl g Ay e 0 1CU 9,5 51 3 00 ,8ae Cumdy plp po il tamogd
5 Barthel score L.y a5 cul wpe ICU o (6 51 L8 Jlows s8,5ee Dl o (cwyp ol plis
<ol i 6 (FIM score) functional independence measure score

o> las e ol s b)) beg Jue Sige 4wl peis ONae 5 Sles o Pl
55 n g (VC) Sl b o 5 (D MAX) asl, cbliae 5 (Pimax)

cind ooyl jo S, o Sl egdle .l plil BB 6, 5en 08 b oyl lews 48 598 oo 53 Wi, tdmogd
(2l ol ey 3 ol Gl ol 3l Slgys b g (Slges Wlgioe ICU o ans e« Dl
b ollew 5o il Syoie sl aaly (hg) 4 Ve )0 Gz e 09b o0 drog s 395 Ggemliiliage
el oais o L3l ICU o pusg (5 lows

(RMT) omisd edas 4390

bl 609> 4 03 s Hhlailyg) Sje a4 (Sl wies Jog (Sl dists 4 &S Sllews arey
5hsBge silolazr a5 Ghlew 5o g s (Dlas Ged pyme o a5 Ghlew ¢l b RMT g
el (Bl 3 agen 5 (S0 (oS oz [l g (GHas 0508 (e Jole pae 09l pladl wilailas g3Msg
S ploul L ygm g a8 b goomie Slipas b wilgs o RMT 04 o jelcuiiden sjlulas sae o a5
(ventilator sensitivity) oMy &b 5l RMT aiS o Jooss po o |y (Soliie owits slayb a5
o kplliws cnl celzl BB cglite ©jgo 4 (6995 4 995 udiS (el (e b,y b Blae Coles
o Hae s glylo COPD )l ;o Ll atesgw @l jl aS s Joe liN€Ar L oz & jg0 a0 ol

] 00y L3I

Y




i

0329 SR ylslow 3 S Fgr 3 9 Sl H

Coliinl g @y08 ol gL,k 5l 1) slelas &g, il e RMT &S L9ty a4 atsly o lews 5o
Sygo A by, ol ddllas SO0 el dgasme A (pl 0 sele el Wiz 2 0 S Juged ot OMlac

Celo ¥ 5l L e 4 wload 1005 o]l a5 el o sl L FA 0 PIMAX 05) L 55, yo ,bso
Y

Al ALl (093 Adg> il

£o,5 1Y+ PIMAX 3l Lo 3 0sd co mulas 9Dy lawss PIMAX Lzs ventilator sensitivity s, s
Sy oo 1F e PIMAX 090 4 Jlo 6,8 4 Jlows Joos 0> b g o

Joos BB Lad iSTas o> 0 g axas 40 59, 0 olowi @ g 1,5 £V b cw [l ;o RMT (6,K00 dalllas jo
ool alls 1oy 5l gilwlas W) g gt ODlae a8 g (59, (e DI ST g Col oals plodil §g, 0
g g0 0oliiul (glos i Sygo 4 ()3 (6393 393 ki looygo b by b il Cules man
Sy n (g e o s Al s ol s 2815 (L

GO 5o (B0 Cordy

Comog Dbl Sy i, abp 5l (S (el &5 Conl (60, Shee 20 Comog oy bas gl tamogd
D25 g9 $)ledgr Sgn pgigl s S5 0 (Gatedge LIS AS all Jlb 22 L S Wil oo 20
Sl g 08,5 6 sl gslad pal g 2SI S ) s Comdg s adly ws Slnsy ;3 Logas Vg
SRS Cardg 8956 3590 0 p3Y Oledbl 4 Conl Cunl g 18 aadsg pul il oo BBlas a4 1) aile yiy o

Db Al aST )] Coonl 4 g om0 )18 leyo o slael plo Ll o,

NMES
NMES 0,8 aS s Dlac pldil 4 ;0B a5 0l oo oolaiul Jllew 1y ICU 49 NMES Ao gd
S5 oo Sype ol W b 55, clacl Koo 09 e ooliul (5 ke 3l 3B 3 Ygene g 03g) Jpons
m oo Uisy ol R se Lial3l ) Al gilopnST Cod b 5 oid dlie i b s gumns Sy90 4 NMES

o bl jo Cowlitul g &ja8 ( Dlac 05 dgpr coww NMES 1wl S ol o5 (05500 wlgs

R




i

0329 SR ylslow 3 S Fgr 3 9 Sl H

SO9nte 5 Sloys Sloes L NMES 05 olien cplplo 048 oo alae 20 coac o JSiw L disuse
b Sl s gl Slo)b gl jless o lolazs| 2,08 G SlAlBro (Sloyd (nyed A S )08
aily Su) cotS g alae &,08 0 ,Slee sgup 0 1) saiesgw ol 5 NMES .COPD ks 5 69,
|

Ol s «Sjelgdjg0 Dlalllae )3 398 2908 (clio GVl (twl NMES o5 550 02 e tauogs
Sl sbow & Shlew o L‘"B*"-" el 00l (0,155 NMES S oolatul Cdlate h59 4 Jood Sguge g (SDlae
Ayl Sl SMas g

e Solon Candy b (hlon a9 glieliige 1 (oal Sl jilSo 5 LylS

) 093 oiole plim 055 Ggmmliplige ol Cooal Bl Jlon (Sloys G2 yed 5l o 5 e S siSee iAo g
el 03,5 rkao pgs Slex Sax b

39l cnlpln col Gaile i 5o g SedatiVe lag)ls Grae mals » 6 Gleyo wu slas S, 5
03,5 el yiogs el a b sy Slowr g0,8Los

ol o5 0500 el 28 Db g el ICU (g5l S i il o aludis o (sledSSg 5, 50
OTthOSTALISM (e ;5 (yaniis cyimm )3 (395 45,293 w05 Ceandy 9 0 Shae 5l Slie Comdy y3 pouks
il babal) 3 (323, ol g (Jaio jo Sudlas (Jaio 4 el aadl s ojle 0 b Sl (38, ol
G| S92 58 Boge p 0)l50 (pl (ooled Codgtuns a5 05 poxd caads Ol ped Sl Glen 2 (60 ,Slee
ST i pw am e Wb a5 calesl Glal ooy g Sl el cpl (og ol Bases olis saxie Slalllae ool
e Sl s, DS @ oS 0alS 3L Sed e nile (Sslnied SIS ) ey alaliBl s el
sl andls |y ledled cpl &1l gl BIS 65.500 g o0gn Llo 1, 35 ils ¢ &lee ssl Sleyo

s slo e g BP g HR) (Bgje (o8 b)) Jolis g sl (5900 cnped | o 9 0 S yiige
Al ge (oS Bl 5 (Jasome (5nST gLl ooliinl &5 55 H5Ns b Slojen (ouis (Dlas 555
A Al bl ool 3l VASOACHIVE 5 isual)] slag)ls Gras 4 4z b )ldisa mlaw

Y'Y




039 SL ylslow 33 g2 3 9 Sl

3L sy SYsb ety cole> o yxiw (O2 inspired fraction) Fioy 4 aiie ols o Salnogen
Dgd cod dnogs AQYIESSIVE g5l 5 e slozdlad Lo ol jo a5 5l

Bypae e 4y LS 5 (Glod i O jgar Sl (S 5) Jsb )0 meBg Cundg b jlen Suglesed bl
b1y Slomar (0 ol S y953ig 51 o laz (6l (Sobel 5 bl eoglite sllisgen «idesl,l (555l
Cordg wlwlyp g bl alasin (K6l 0> U g 009 (60,8 Sl sy aolip plpls WS axlse JSUis
OV J55) 098 ) ok s Gloj 50 Jlem Sl

Sl (SMae (hjg0l Cdly0 W uils 45 musg Caxdg b (g ylew (25! a9 -1) SIS

Neurological critenia: open eyes upon verbal command

l Sedation protocol:
N Daily interruptions
2 Change to bolus dosage as necessary

Use of antipsychotic drugs for psychom
Yes agitation

Primary cause

CNS Sedation
I > Reassass tomomrow
A4
Respiratory criteria:
Fi0_ > 06
PEEP > 10 emH.O Yes for more than
Circulatory criteria: one item | Carefully assess the
New VAD within the last 2 hours therapy to be provided

Continuous vasodilator drug infusion
New anti-arrhythmic agent added
New heart ischemia episode

Y Yes for more than

T one item 24 Carefully assess the
Other criteria: ) ] therapy :Z, be provided
Hypoxemia: pulse oximetry < 88%
Tachypnea: RF> 45 rpm

Acidosis: pH< 7.25 (artenial)
Hypotension: MAP< 55mmH
Hypotension: MAP> 140mmHg No
New DVT episode > Careful activity start

Yo
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Uncanscious patient

Leved 1 - Raised bed head (Fowler 60”) or passive orhasiatism, passive upper and lower Imbs mobilzation, static

sreiching and joint proprioception,

4

Corsoous?

Leved 2 — Ralsed bed head (Fower 60°) or passive orthosiatam, aciive exremiies movements, Staic stresching

and joint propriccepsion.
'

MRC>4 No
Upper imbs

Leved 3 - Ralsed bed head (Fowler E0°) or passive crhostatism, acrobic andior resisted mobiization; static

Able to stand
wihout assisiance

‘

Leved 5~ Ralsed bed head (Fowler 60%) or passive crhostatism, asrcbic and/or resisted mobilzation, static

‘ sreiching and joint proprioception. Transderence to the bed side (body control and balance exercises). ‘
MRC>4 No
Lower imbs
Leved 4 ~ Raised bed head (Fowler 60%) or orhostatism, aerobic andlor resisted mobilzalion; stalic stretching and
——=| jont propriccepion. Trarsierence o e bed side (Dody controd and balance exercises). Transference 10 chair. S m—
Active orthostalism (Dalance and walidng axerdses).

sypiching, joint propricception. Transference o the bed side (body control and balance exercises). Transference %o
chair. Active orthostaism (balance and stalic walking exestises). Assisied waking.
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MANUAL HYPERINFLATION

Technique Safety | Effectiveness Pros Cons
444 ++ Improved ventifation, Pain, anxiety,
reduction of airway atelectasis, and
PERCUSSION AND VIBRATION obstruction and atelectasis, increase of oxygen
correction of ventilation- consumption
perfusion mismatch
+4 444 Improvement of oxygenation, Expensive
expiratory muscle
INTR;APULMONARY PERCUSSIVE performance.and reduced
VENTILATION risk of late onset pneumonia
in tracheostomised patients
POSITIVE EXPIRATORY PRESSURE | ++++ 4+ Lowcost = | @ eeeee-
+4 +444 Better airway clearance in Expensive
| IN-EXSUFFLATION neuromuscular patients
++44 ++ Low rate of haemodynamic Experienced and

and respiratory adverse
effects. Low cost

trained nurses
needed
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Chest physiotherapy s ICU nurse

interventions

Junior Senior

Exam, treatment planning - + +R

Drug inhalation +R - + B
Percussion, mechanical or manual vibration 4 + +/R +
MH or VH + + +/R +
Suctioning B B + +R
Positioning - - +R +
Mobilisation + + +R +
Volume therapy - physioterapy with NIPPV + B +R -
Volumetric exerciser - - + +
Breathing exercises - - + +
Breathing training + +R

NMES - +R

6 MWT + +R

Yo
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Retrained airway secretions

Increase Increase Oscillation Increase Airway
inspiratory expiratory expiratory suctioning
volume flow rate volume
Mobilisation Positioning Percussion Positioning
Positoning Coughing/ Manual or CPAP
huffing mechanical
Breathing Assisted Vitaton PEP
exercise coughing
Volumetric Exsufflator HFO, IPV/Flutter
exerciser
NIV
MH orVH
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