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Kriticky nemocny pacient

Epidemiology of critically ill patients in intensive
care units: a population-based observational

o vek 64’5 +/- 16’4 let study Garland et al. Crtical Care 2013, 17:212

Allan Garland'**", Kendiss Olafson’, Clare D Ramsey'”,  hittpy//ccforum.com /content/17/5/R212
* 58% pacientu z OUP (oddéleni urgentniho pfijmu)

vyzaduje naslednou intenzivni péci

*34 894 pacientu (r.2014) — % > 65let

*1/3 interni diagnoza, 1/3 chirurgicka dg., >1/3 ¢asna
pooperacni pece

*6,5 dne = prumérna délka pobytu v intenzivni péci

*60% pacientu na UPV , celkova mortalita 21%

Statistika oboru anesteziologie a resuscitace

racovist - sumaf




Zobrazovaci metody a ICU

*Majorita pacientu alespon 1x zobrazovaci metoda

e

beéhem hospitalizace

e[ndikace

eLimitace

*Spoluprace ! (domluva dle klinickeho stavu, cile)

radiolog + intenzivista

Despite the high level of necessary interaction
between both specialties, it sometimes appears that they are speaking different

languages!




Zobrazovaci metody

* 30% pacient U obéhov é nestabilnich

(volba zobrazovaci metody — transport)
o v pfipadé nedostatecné reakce na inicialni terapii (tekutiny,
transfuze, vazopresory) — monitorace hemodynamiky

1. Echokardiografie (kardiolog vs. intenzivista)

2. Invazivni hemodynamicky monitoring
(PICCO, LIDCOQO, Vigileo, Vigilance,

Swan-Ganz)




RTG hrudnik

Nejcasté|i indikovana zobrazovaci metoda u ICU pacient

spoloha trachealni kanyly (pediatrie), poloha CVK, PICC, NGS,
hrudniho drénu, infiltrace plic, PNO (USG?!), fluidothorax

(USG), plicni edem, respiracni insuficience nejasné etiologie
*Majorita v supinni poloze (ICU)
*Rychly vysledek

*Nékteré ICU denni RTG S+P screening

(nevede k pozit. ovlivnéni mortality a morbidity)
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Ultrazvuk

* Rychly, pfenosny — bed side vySetfeni, mozno
opakovat, bez zatéze pacienta

« Diagnostika a intervence — cilena punkce

(arterie, centralni vény, thorakocentéza,....)

* Vintenzivni péci Focused USG:

e Focused Echo Evaluation in Lite support (FEEL)
* Focused Assessment Transthoracic Echocardiography (FATE)
* Focused Assessment Sonography in Trauma (FAST)




USG - OUP, ICU

1. Radiolog e
2. Kardiolog S

NI EMERGENCY ULTRASOUND UK
3 - I nte n Z IVISta Peter Logan FRCS(Ed) FFAEM FACEM
David Lewis FRCS FFAEM

FAST - Focused Assessment with Sonography for Trauma

Sensitivity | Diagnostic | Ease/ Safety Repeatability
Ability Speed
Clinical ++ + +++ e+ e+
Examination
DPL o+ + - ++ ~
CT ~t+ ~t= - - -
FAST 14 M| +H4 +HF

Table 1. Compararive data for different imaging modalities and techniques in blunt abdomnal trauma.




FAST ( ve skratce)

Subxiphoidealni prostor — perikard, srdce

Pravy horni kvadrant - MorisonUv prostor — jatra, ledvina,
branice

Levy horni kvadrant— slezina, ledvina, branice

Suprapubicky prostor — mocovy méchyr, rektum

Author Patients Sensitivity Specificity Design
Lucciarini” 726 792\ 97\ Retrospective
Healey” 796 /| 88 98 Prospective
McKenney” 1000 88 99 Prospective
Glaser’ 1151 99 08 Reltrospective
Porter” 1631 93 90 Retrospective
Dolich’ 2576 (86 / | 98 (NPV 98) Prospective
N—" N—

Table 2. Comparative findings of sensitivity and specificity in FAST studies




FAST

» hemoperitoneum
« hemopericardium
 hemothorax

* pneumothorax

EMERGENCY SONOGRAPHY
FOR TRAUMA




Algoritmus tupého poraneni bricha

Patient with
Blunt
Abdominal Trauma

Haemodynamically

Unstable Stable
_— ¥
FAST FAST
Scan Scan
Positive Positive ——r=
or N ti or
egative Equivocal Negative
Consider: N e .
Laparotomy Other sites of Blood Loss CcT \ (.':Im_u:al Obsgrvgtmn
8 Scan / Serial Examinations
Non-haemorrhagic Shock M

Haemodynamically

L

Repeat FAST

Consider:

Scan or DPL

Consider:
Repeat FAST
CT Scan

D

Fig 1. Algorithm for the management of adults with blunr abdominal rrauma in the Ipswich ED.



FAST behem KPR

Performance of the FAST protocol
during resuscitation.

FAST 1s performed simultaneously with
physical assessment. resuscitation, and
stabilization of the trauma patient.




Kazuistika - USG na ICU

- 54 -letda CHOPN GOLD 1V, IM - indikovana k odlozené
koronarografii (do 48 hod)

- Pred vySetfenim min. davka NRA k udrzeni MAP
- PCIl - 3x Stent
- Po vySetreni rychla progrese obéhove nestability

- S cilem vyloudit 4H + 4T akutni ECHO inicialné — EF 35%,

min. tekutiny v perikardu, bez dilatace |

j _
Dobutamin Liquid Fresenius 507 =

(250 mg Dobutamin) e

20 mi enthalten / contiennent:  perfusiit,
: _l_m!minum 250 mg,
4 Ohnitamini hweirowchilorcd

NORAD
w’m LEGIvA

DHEKCE /Insexg
13
Samp. po 1 my

OPYRIGHT PEars HEALTH CY\BER




Kazuistika - USG na ICU

Excesivni katecholaminy — NRA + Dobutamin — obéhova
zastava — KPR LUCAS

po 15 min. KPR — USG kontrola — tamponada, kardiolog- drén

perikard — 200 ml krve — nastolen SR

Doba KPR — 27min (7mg adrenalin) — transport RZP ad

CKTCH s perikardialnim drénem in situ (celkem 350ml krve)

CKTCH — bez nutnosti intervence..... PropuSténa domu bez

~r

Procedure

neurol. deficitu Pericardiocentesis




FAST vs eFAST (extended)

FAST - Focused Assessment with Soncgraphy for Trauma;
EFAST — Extended Focused Assessmenrt with Sonography for
Trauma.

Figure 2- FAST (A) and EFAST (B) anatomical refe-

rences.
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Proc extended FAST?

e Rychla diagnostika — fluido/pneumothoraxu

First-line sonographic diagnosis of pneumothorax in major
trauma: accuracy of e-FAST and comparison with multidetector
computed tomography

Radiol med (2014) 119:674-680
DOI 10.1007/s11547-014-0384-1

Stefania Ianniello - Vincenza Di Giacomo -+ 'CHEST RADIOLOGY
Barbara Sessa - Vittorio Miele

e 738 skenu plic — CT 87 pripadu PNO

. - USG - 67/87 — (20 — 17min PNO a 3 stredne
tézké) = senzitivita 77%, specificita 99,8%

17 PNO ,lehkych* missed PNO - velikosti <bmm

Conclusions Thoracic ultrasound (e-FAST) is a rapid and
accurate first-line, bedside diagnostic modality for the
diagnosis of pneumothorax in unstable patients with major
chest trauma during the primary survey in the emergency

room. %




Intenzivista a USG

Kanylace perifernich a centralnich zil, kanylace arterii




Intenzivista a USG

« Aproximace fluidothoraxu a USG - navigovana thorakocentéeza,
punkce ascitu




Pneumothorax: RTG vs. USG

RESEARCH Open Access

Pleural ultrasonography versus chest radiography
for the diagnosis of pneumothorax: review of the
literature and meta-analysis ?§?3E§Jiﬂf$éé?§

Saadah .f-\lrajab!'f‘“. Asser M Youssef™, Nuri | Akkus™ and Gloria Caldita™

USG: senzitivita 78,6% a specificita 98,4%
RTG S+P: senzitivita 39.8% a specificita 99.3%
Diagnosis of pneumothorax by radiography and ultrasonography: a meta-

ﬁanalysis Ding W, Shen Y, Yang J, He X, Zhang M. Diagnosis of pneumothorax by radiography and utrasonography: a meta-analysis.
0(4): 850-860. [PubMed: 21546430]

W Ding, Y Shen, J Yang, X He, and M Zhang.

USG: senzitivita 88% a specificita 99%
RIG S+P: senzitivita 52% a specificita 100%




» Svaly, podkozi, tuk = nehybna tkan

 Parietalni a visceralni pleura v pohybu (respirace) = sliding +

artefakty

 Lung sliding — B mode

A Bedside Ultrasound Sign Ruling Out
Pneumothorax in the Critically III*

Lung Sliding

Daniel A. Lichtenstein, MD, and Yves Menu, MD

CHEST 19’95_.: 108:1345-48

https://www.youtube.com/watch?v=uv6zI4QHYss&ebc=ANyPXKrkM-UWSMb3VE- _
2MxvHyuluD6_e9- '
WRIgjnWrMAwWDD5abZfPb375fe1CdYppyCGUzaQWuPBeV2poMtCligLy hRPGOQQRW& ohtml
5=False



USG a PNO

M — mode absence seashore sign « M — mode — seashore sign
= stratosphere sign

Pneumothorax

PR L - Vs c/SUPERFICIA

: . L8-307.00H

- DRASHIP

M mode - — - GENELTSY
‘Stratesphere —— : ML Tl

or "Bar Code

Slgn :

REBELEM

Mo

Left lung B e Right lung
pneumothorax S , normal

_Barcode or stratosphere sign
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USG a PNO

« B lines — comet tails — artefakty ¢ A-lines — reverberacni
pohybu pleury pfi vzdusné plici artefakt je pritomny pfri
absenci B lines u pac. s PNO




USG PNO - lung point

 Prechod seashore sign v stratosphere sign = detekce rozsahu
PNO - sledovani event. progrese

Pleural Line (a)

e ERP-2/F CO
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USG PNO

LUNG SLIDING
absent
NO present
PNEUMOTHORAX
ARTEFACTS
“B” lines present [
“A” lines present
PNEUMOTHORAX LUNG POINT
PRESENT present
absent
NO DEFINITE CONCLUSION

Pleural
Ultrasound
for Clinicians

A text and E-book

¢’
o~
—

2, _‘-#‘ -

Edited by Claire L Tobin and Y C Gary Lee
Fergus Gleeson, David FellerKopman, and Najib Rahman

| wirh viraLsoace® %
ta00K ¥ @ e

http://www.criticalecho.com/content/tutorial-9-lung-ultrasound &



CT vysetieni
 Cim dale frekventngjSi v intenzivni péci

«Zlaty standard — angio CT — plicni embolie, CT angio —

subarachnoidealni krvaceni, CT plic — ARDS, CT bficha — pankreatitida

*CT hrudniku - indikace pfi diskrepanci klinického nalezu a vysledkem
RTG S+P, nevytéznost RTG S+P — ventralni PNO, ARDS, respiracni

Insuficience u rizik. pacienta pro TBC infekci

*CT bficho + panev - kolekce tekutiny, absces, stfevni perforace a

Ischémie, retroperitoneum, trauma, pooperacni sepse



CT vysetreni
*CT hlavy — prvni volba zobrazovaci metody — intrakranialniho krvaceni,

akutni CMP, 1ICP
*CT navigované intervence - biopsie, drenaz

*\VV'yhody — mensSi ¢asova naro¢nost (ve srovnani s MR), relativné

levnéjSi (ve srovnani s MR)

sLimitace — nutnost transportu kriticky nemocného (risk vs. benefit

transportu), riziko radiace (t€hotna pacientka, pediatrie), inferiorni
zobrazeni fossa cerebri post. (ve srovnani s MR), renalni insificience/AKI

(kontrast — CIN — contrast-induced nephropathy)

e
_ \\- K -;/




MRI (Magnetic Resonance Imaging)
«Zobrazeni mekkych tkani, dynamiky krevniho zasobeni
*Bez davky radiace (tehotne, pediatrie)

*V intenzivni péci — MR mozku a MR pate fe (neurologicka

symptomatologie), spinal cord injury without

radiographic abnormality - (SCIWORA), ligamentdzni
poranéni patere, ¢asna diagnostika hypoxicko-ischemického

postizeni CNS, stanoveni rezidua tumoru CNS po debulkingu

."-‘"\\
(.
.-




MRI v intenzivni péci

Limitace —
stransport, delSi ¢as vySetreni, omezeny pfristup k pacientovi
MR-kompatibilni vybaveni (ventilator, davkovace, ...)

sImplantované PM, ICD, (kloubni nahrady, stp. osteosyntéze —
kovovy materidl in situ — vétSina MR kompatibilni), kochlearni

implantaty, umélé srdecni chlopné,

neurologicky stimulator, stp. clippingu

aneuryzmatu




Porucha vedomi na OUP

Emergency Neurological Life Support: Appro:

wm] C“ma ABCs and 20 mi 050% IV il glucosa = 70 mgroL

C-Spine Hakazone 0.4 mg I il opiates suspeciad
T
J. Sicphen Hulf * Robert D, Stevens * Neurological e
Seoll D, Welngart* Wade S, Smith cossment
T
» i Focused ona
Iiﬂ neurocrcal Neurocrit Care iy | HEsm e s—
i | :
oy DOL10.100761208-01297 s | i coc e
T
¥ — ¥
Linclwsar {ngln:zﬂ} M;;_Eﬁ%:”

Iypoglyoemia,
hyparglycemia, elecholyie
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2015 MIWMIC ED ACUTE ISCHEMIC STROKE PATHWAY

EMS Stroke Alert sent to:

ENIS — ital <
pre-hospital care ED physicians

Performs Cincinnati PreHospital Stroke Scale
Checks FSBS

Places 2 large bors Vs

Alerts ED they have a suspectad stroke, time
patient was Last Known Well (LK'W) and ETA

——=» CT techs

ED Triage Nurse
Radiology Resident
Pre-registration

ED CC RMNs & Murse Coordinator

Prior to patient arrival:
Patient is triaged directly to Critical Care (CC) area

€T techs plan so that scanner will be ready by ETA

ED physicians/nurses go to CC to await patient arrival

Patient arrives and is met and evaluated by ED physicians and ED nurse

N

ED» sician Ewvaluation

- Confirms time Last Known Well (LKwW)

- Performs quick exam and NIHSS

- MNotes any obwious contraindications to tPA

A

ED physician exam is consistent with acute stroke and
no obwvious contraindications to TPASIAT are identified

P

ED physician places ED Acute Stroke Orders, spacifying Acute Stroke

Thrombolytic Candidate as reason for CT/CTA
Calls REMIS to activate ED Acute Stroke Alert “

P

ED Murse Evaluation

Places Hoyer pads under patient when mowved from
EMS stretcher to ED stretcher

Ensures 2 large bore Vs in place with screw top
connector

Checks FSBS if not done by EMS

Draws and labels blood with patient stickers

R

ED Murse sends blood to the lab STAT in Blue Top
container labeled with ED Acute Stroke stickers
Transports patient to CT as quickly as possible
Patient is weighed on transfer to CT table

Meurologist calls ED attending w/in 5 min
and arrives at bedside ASAP, max 45 min

N

MNeurologist reviews all scans/labs and
discusses scan results with Radiologist

If tPA recommended, Neurologist communicates recommendation to ED

Radiologist reads scans w/fin 5 min of completion
and reports findings to the Neurologist

W

| Lab will call 662-3980 to give STAT lab results™ |

N

staff and obtains consent if needed from the family e Decision to whether or not to give IV-tPA is made |

4 N
ED physician ED nurse
Places order for tPA 0.2 mg/kg [max dose 20 Calls pharmacy STAT line
mg) using weight obtained by CT scale (x332323) to alert them of
Ensures BP is < 185/110 prior to initiation of the aorder
tPA. See BP Manogement for patients given
tPA for Stroke. e
Pharmacist
Prepares and hand
Mo interventional procedure planned delivers tPA to the ED
CICUESCU coordinators assist with patient ¥

transfer to 1ICU, CICU preferred, unless patient
is at high risk for need of craniectomy (large

MCA or cerebellar strokes), who should go ta e
sSCuU3

ED nurse

S0 min

*Do not delay tPA administration waiting for lab
results if thie pt has no history or reason To suspect
warfarin use, and has no /o abnormal bleading

Givas 10% bolus via IV push ower 1
min, then infuses rest of tPA owver

Close BP monitoring during and
after tPA is impearative; BP must be
kept <180/<105 x24h post tPA

W

Patients are also considered for potential IAT. See
Endovascular Stroke Patinvay.

L

- Meurclogist will page the
Meurointerventionalist (MNI) to
discuss the case

- Ml reviews images & decides to
proceed with AT

- NI activates the MNIR suite &

anesthesiologist and obtains

consent from the patient or

patient's representative

- Patient transported to the NIR suite
STAT (do not wait for completion of
tPA infusion)

- Door-to-groin

ncture

Revised June 2015




CMP-OUP pacientka X.Y.

«24.7.v 16:30 porucha v édomi, hemiparéza l.dx,

afazie — RZP ad nemocnice Trebi¢ —
e CT mozku - akutni uzavér ACM l.sin
e Kontaktovano iktoveé centrum FN Brno

* Po domluvé podana i.v. trombolyza (85mg Actiyse
10% bolus dale 60min)






Pacientka S.H. 15let

* Progrese poruchy v édomi — OTI + UPV
e Transport ad FN Brno (letecky) — 18:00 (90 min)

* Mechanicka trombolyza — nelsp ésna

e Intenzivni pécCe ad KARIM —

neurointenzivni péce







Neuspésna mechanicka
trombolyza

* Neurointenzivni pece

e Kontrolni CT mozku — ¢€erstva ischemie v povodi
ACM l.sin + trombus (dens artery sign) M1/M2 =
rizikova pro rozvoj nitrolebni hypertenze a event.

herniace - 25.7.

ICS Tnstitute fot Clintcal

Systems Improvement

Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

A Guideline for Healthcare Professionals From the American Heart
Association/American Stroke Association

Stroke. 2013:44:870-947. Diagnosis and Initial Treatment of Ischemic Stroke

Health Care Guideline

www.icsi.org



Co dal?

* Pacientka v neurointenzivni péci

* Analgosedovana

* Antiedematozni terapie (manitol ,naslepo®)

e Kontrolni CT mozku 26.7. — ischémie v povodi ACM

l.sin + mirna progrese edému

| £







Neuromonitoring

e Zavedeno ICP c¢idlo 26.7. - podomluv é s

neurochirurgem — rizikova pacientka

* ICP iniciadlné do 20mmHg

* Postupné maximalizace konzervativni terapie, ICP

" ICP MONITO

hranicni

INTRAPARESMCHYMAL

e 28.7 kontrolni CT mozku —

presun stredocCarovych

struktur, progrese edéemu

Codman monitor






Dalsi postup

e Progrese CT néalezu + vyCerpana konzervativni

terapie = dekompresni kraniektomie
«30.7. operacni TS
* VAT — Staf.aureus + uroinfekt E.coli zaléCena

« 3.8. kontaktni, hemiplegie l.dx, weaning



CT po dekompresni kraniektomii
2.8.2015




CT 8.12. po replantaci kostniho stepu




Outcome
e Pacientka GCS 15 GOOd
News

e Kontaktni, spolupracujici

* Neurologicky — lehka az stredné tézka hemiparéza I.dx

* Pres extrémneé rychly management (2hod) mechanicka

trombolyza neuspésna

* Neuromonitoring — ICP!!! = €asna identifkace + terapie

+ planovani dekomprese



Polytrauma zobrazovaci metody

Slondaords of practice
and guikdonce for
fraumo racsology in
severely injured patients

Stahdarad ol prectice and guid anes lor trswna
tadiclodgy m sesarely injured pationts

Clinical
Radiology

eenr e dicar

The Royal College of Radiologists



Guidelines - polytrauma

1. Team leader odpovédny za

pacienta — lekaf OUP
2. MDCT — superiorni k FAST vys.
3. CT s kontrastem
4. Prvni ¢teni — Cas, prim.popis
|&kaFi OUP
5. On-call consultant radiolog —

definitivni ¢teni do 1 hod

6. Angiograficky tym (intervecni tym)

do 30min od vyzvy

Clinical
Radiocologsy I

T he Roval Collese of Radiolosists

Appendix 3. CT primary assessment

Patient name:
Date of scan:

Reporting radiclogist:

Purpose: Te quide initial management Gl-ﬂly_ Formal detailed report will follow on results server.

ET placement

Alrway abstruction

| N

Satisfactory

Yes

Unsatizfactory

Pneumothorax

Contusion
Laceration

Chest drain placemant

Circulation (Bleeding)

NAA

Yes
Yeos

Yes

Satisfactory .

Thoracic
Abdominal
FPehvic

Soft tissue

Yes
Yeo
Yes

Yes

Intracranial bleed/oedema

Major spinal injury

Name

Yes

Yes

Orthopsedic
General surgery
Vascular surgery
Anaesthetic

MNeurosurgery




Polytrauma first line CT ?

Systematic review: effect of whole-body computed
tomography on mortality in trauma patients

a & B .. . -
Shahab Hajibandeh®", Shahin Hajibandeh?® J Inj Vielence "' 7(2): 64-74.
dot: 10, 52497 fivran :

Conclusions: Unlike previous systematic reviews, this review indicates that use of WBCT in blunt

frauma patients is ossociated with reduced overall mortality rate and that WBCT can

potentially improve the probability of survival in haemodynamically stable and unstable blunt
trauma patients. High quality RCTs are required to describe a causal relationship between WBCT

and mortality in frauma patients.

A multicenter, randomized controlled trial of
immediate total-body CT scanning in trauma
patients (REACT-2)

Joanne C Sierink'”, Teun Peter Saltzherr!, Ludo FM Beenen?, Jan SK Luitse', Markus W Hollmann®,
Johannes B Reitsma®, Michael JR Edwards®, Joachim Hohmann® Benn JA Beuker’, Peter Patka®, James W Suliburk®,
Marcel G W Dijkgraaf® and J Carel Goslings,', for the REACT-2 study group



Polytrauma

* 51 lety fidi€ motor. vozidla

 VVyprostovan, pohyb vSema koncetinama na miste,

somnolentni, RZP — intubace ad OUP FN Brno
* OUP - obéhové nestabilni, podpora NRA, anizokorie L2-/P1-

 Emfyzém hrudniku l.sin, krepitace bilat.oslabené dychani
|.dX

* Hg 70g/l, pH 7,21 , laktat 10 — 4xEBR 0 Rh-, Fibrinogen 4g

* \VySetfen v algoritmu polytraumatu — celotélove CT



CT - polytrauma




Polytrauma

» Kolaps praveé plice, Hemothorax |.dx, presun

mediastina
 Hemoperikard
 Hemoperitoneum — leak z mesenteria
e Fract.sterna

e Fract. costae 2-11 |l.dx



Dalsi postup

e Na OUP akutni hrudni drenaz
|.dx — 2L krve

e ECHO — bez nutnosti intervence

* Revize na COS - revize hemithoraxu |.dx, sutura ouska
prave siné (4cm trhlina), sutura branice l.sin, oSetreni

mezenteria, fisura jater — rousky
e Za 48 hod revize — ex rousky, CHCE pro

hydrops




RTG hemothorax L.sin fluidothorax

*Pretrvava porucha oxygenace — hemothorax |.sin -

drenaz

 Pfed drenazi  Po drenazi — zlepseni
oxygenace




CT hrudniku




Kontrolni CT mozku

e Kontrolni CT mozku —hygromy do 8mm — konzervativni
terapie




Outcome

* Pro pretrvavajici poruchu védomi a nestabilitu hrudniku —
provedena TS

 Infekt DCC — ATB terapie
e Po 14-dnech prelozen na spadovou CHR JIP — GCS,

spont. vent. pres TS, obéh stabilni

e Multidisciplinarni spoluprace =  toutcome pacient G !!!

e | . g




Dekuji za pozornost a za
spolupraci!!!

RADIOLOGY
~ SAVES
~ LIVES




