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Whole Body CT
(WBCT)

1. Non-contrast head,
cervical spine

2. IV contrast enhanced
imaging of the chest,
abdomen and pelvis

3. 3D reconstructions
of the cervical, thoracic,
and lumbar spine




Pan BT

e Pan BT tanimi 6zellikle travma hastalarinda ATLS 9.
baski (2012) da kullanimina deginilmesi ile 6n plana
cikmaya basladi.

e CuUnkU X-ray, usg ve selektif bt kullanimina goére pan
BT, yasami tehdit eden yaralanmalari hizli ve tam
olarak saptayabiliyordu.

* Ancak radyasyon dozunun yuksek olmasi gibi bir
handikabi var. Mortalite Gzerine etkisi ise tartismali.



1360 B. Long et al / American foumal of Emergency Medicine 35 (2017) 1356-1362

Tahle 3

[1627-35].
Study Year Patients Design Mortality - WBCT Mortality — Selective Odds Ratio (OR)
Weninger etal 2007 370 Retrospective 17.3 (12.5-23.4) 16.7 (12-22.8) 1.03 (0.,6-1.7)
Huber-Wagner et al. 2009 4621 Retrospective 204 (18.5-22.6) 22.1(206-23.5) 0.91 (0.,78-1.05)
Wurmb et al. 2011 318 Retrospective 8.5(51-139) 9(54-14.5) 0.95 (0.43-2.0)
Hutter et al. 2011 1144 Retrospective 7.8 (6-10.3) 19.7 (16.6-23.3) 0.35 (0.24-0.50)
Yeguiayan et al.’ 2012 1950 Prospective 16.3 (14.6-18.1) 22(17.3-27.5) 0.69 (0.49-0.95)
Hsiao et al.’ 2013 &660 Prospective 3(1-8.6) 1.25(0,6-2.5) 2.5(0.63-9.8)
Huber-Wagner et al. 2013 16,719 Retrospective 17.4 (16.6-18.2) 21.4(205-22.3) 0.77 (0.,71-0.83)
Sierink et al.” 2016 1083 Prospective 159 15.7 1.02 (0.73-1.41)

* Note: Sierink et al. 2016 REACT-2 study is prospective and randomized, with higher quality design when compared to other prospective studies listed.

v' Huber-Wagner’in 2013 tarihli calismasinda, WBCT’nin mortaliteyi %25
azalttigi goraltyor. Ancak;
s Calismalarin kalitesi ?
** REACT-2 calismasi, Prospektif Randomize Kontrolli Calisma.



Randomized Controlled Trial » Lancet. 2016 Aug 13;388(10045):673-83.
doi: 10.1016/S0140-6736(16)30932-1. Epub 2016 Jun 28.

Immediate total-body CT scanning versus
conventional imaging and selective CT scanning in
patients with severe trauma (REACT-2): a
randomised controlled trial

Joanne C Sierink 1, Kaij Treskes 7, Michael J R Edwards 2, Benn J A Beuker 2, Dennis den Hartog
4 Joachim Hohmann 2, Marcel G W Dijkgraaf ©, Jan S K Luitse 7, Ludo F M Beenen 7, Markus W
Hollmann 8, J Carel Goslings 2, REACT-2 study group

» Cok merkezli, Prospektif, Randomize kontrolll calisma, 2011-2014
arasi 5475 hasta alindi, 541 hasta analiz edildi.

» Primer sonug;
Hastane ici mortalitede anlamli fark yok (%15.9-%15.7)



REACT-2 calismasi

* Sekonder sonuclar;
— Rady temasi, yuksek
— Goruntuleme tamamlanma suresi, dustk
— Tani konma suresi, kisa
— Travma odasinda harcanan sure, fark yok
— Medikal maliyet, fark yok



Travma hastalarinda Pan BT
Avantajlari
Travmaya bagli tim yaralanmalari saptayabilir

Hizli tani koyma

Hasta yonetimini hizlandirma

Kullanilan resisitasyon malzemelerinin yerini
dogrulama

Malignite ve vaskuler hastaliklar icin erken
teshis saglayabilir

Artan hasta memnuniyeti



Travma hastalarinda pan BT
Dezavantajlari

Radyasyon maruziyeti

Artan maliyet
— Hasta icin
— Cihaz bakim ve onarimi

Tesadufi lezyonlarin getirdigi endise ve gereksiz
sorusturma, malpraktis davalari

Cekim endikasyonlari icin kesin bir gorus birligi yok
Mortaliteyi azalttigi ydonunde kesin bilgi yok



PAN BT

—  \

TRAVMATIK

\4

v NON-KARDIYAK ARREST

VAKA
v TUM YARALANMALARI

SAPTAMAK

NON-TRAVMATIK

v

v POST-ARREST VAKALAR
v' KPR YE BAGLI YARALANMALARI

SAPTAMAK
v' ARREST ETYOLOJISINE YONELIK
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Non travmatik hastalarda Pan BT

AHA ve ERC 2015 resusitasyon kilavuzlarinda
da yine ROSC sonrasi etyolojiye gore selektif
BT onerilmektedir.

Ancak Pan BT kullanimi konusunda bir oneri
yoktur.

AHA 2020 kilavuzunda da ROSC sonrasi ilk 24
saat icinde beyin BT yi onermektedir
(neuroprognostication icin).



Neuroprognostication Diagram
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Resuscitation 88 (2015) 86-91
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Contents lists available at ScienceDirect
REESUSCITATION

Resuscitation
journal homepage: www.elsevier.com/locate/resuscitation = =
Clinical paper
Computed tomography findings of complications resulting from (!) —

cardiopulmonary resuscitation™

Yuta Kashiwagi“*, Tomoki SasakawaP®, Akihito Tampo“, Daisuke Kawata“,
Takeshi Nishiura?, Naohiro Kokita?, Hiroshi Iwasaki®, Satoshi Fujita?®

Table 1
Complications associated with CPR in 223 patients.
v' Tek merkezli, retrospektif, post- Complication No. of patients (%)
mortem ve ROSC sonrasi hasta Rib fractures 156 69.96
Multiple 148 66.37
grubu, 223 hasta Bilateral 117 52.47
One side 39 17.49
v KPR sonrasi olusan toraks Right side o g on
yaralanmalarlnl saptamaya yonellk Left side 20 8.97
. Sternal fractures 18 8.07
bir §a||§ma Pneumothorax 17 7.62
Bilateral 2 0.90
One side 15 6.73
Right side 10 4.48
Left side 5 2.24
Haemothorax 1 0.45
Haemopericardium 2 14 0.90

CPR, cardiopulmonary resuscitation.



Eur Radiol (2018) 28:4122-4127 @ CrossMark
https://doi.org/10.1007/600330-017-5117-0

EMERGENCY RADIOLOGY

Use of whole body CT to detect patterns of CPR-related injuries
after sudden cardiac arrest

Gregor M. Dunham' (3 - Alexandre Perez-Girbes® « Ferdia Bolster® « Kellie Sheehan ' «
2 r s 1 -
Ken F. Linnau o Hemothorax (1, 3%)

O Pneumomediastinum (3, 8%)

(O Hemomediastinum (5, 13%)

O Pneumothorax (4, 10%)

v Tek merkez, retrospektif, 39 hasta
v' KPR’na bagli ortaya cikan tiim
yaralanmalari saptamak icin yapilan
bir calisma
-Kaburga kirigi %85
- Sternum kirigi %31
- KC yaralanmasi %8

Abdominal Injuries (3, 8%)

O

Sternal fracture (12, 31%) Rib fractures (33, 85%)




Yang et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine

(2020) 28:54 Scandinavian Journal of Trauma,
httpsy//doi.org/10.1186/s13049-020-00746-5 Resuscitation and Emergency Medicine
Clinical experience of whole-body C'.)

updates

computed tomography as the initial
evaluation tool after extracorporeal
cardiopulmonary resuscitation in patients
of out-of-hospital cardiac arrest

Kelvin Jeason Yang', Chih-Hsien Wang', Yu-Cheng Huang?, Li-Jung Tseng', Yih-Sharng Chen' " and Hsi-Yu Yu' '

Table 2 Findings of whole-body computed tomography
performed after extracorporeal cardiopulmonary resuscitation in
out-of-hospital cardiac arrest patients

N =93 Incidence of CT findings

v’ Tek merkez, retrospektif, 136 Acute myocerdialinfarction 53 670%

hasta Hypoxic brain 27 (29.0%)
v Arrest% ECM O 9 CT Cerebral hemorrhage 4 (43%)
. Cerebral Infarction 4 (4.3%)
v ECMO da heparln kullanimi Pulmonary embolism 5 (5.4%)
intrakraniyal kanama olasiligi? Dissecting aortic aneurysm 7 (7.5%)
Cardiac tamponade 5 (5.4%)

Pulmonary consolidation / infiltration 77 (82.8%)

Atelectasis 19 (20.4%)
Pneumothorax 9 (9.7%)

Pleural effusion 19 (20.4%)
Bowel ischemia 5 (5.4%)

Sternal / rib fractures 15 (16.19%) 16




RESUSCITATION 146 (2020) 149 —154

Available online at www.sciencedirect.com

Resuscitation v esusermRTION

COUNCIL

journal homepage: www.elsevier.com/locate/resuscitation

Clinical paper

Early full-body computed tomography in patients after =
extracorporeal cardiopulmonary resuscitation =
(eCPR)

Viviane Zotzmann <" *, Jonathan Rilinger®®, Corinna Nadine Lang “",
Daniel Duerschmied®:°, Christoph Benk®, Christoph Bode“:"°,
Tobias Wengenmayer®?, Dawid L. Staudacher®°

Table 2 - Findings of whole body CT scan performed after extracorporeal cardiopulmonary resuscitation (eCPR).

Incidence of finding Survival with finding p-value
CT Body performed 103 (100%) 14 (13.6%)
Cause for collapse found® 17 (16.5%) 1 (5.9%) 0.330
Findings detected by radiologist 6.5+3.3 14 (13.6%) 0.029
Findings significant for ICU course 26+15 11 (11.3%) 0.021
CPR associated findings 3.3+2.1 14 (15.2%) 0.773
\/ g Futile findings 20 (19.4%) 0 (0%) 0.124
Te k m e r ke ZI ret ros p e kt Ifl Pulmonary infiltrates, edema, effusion 94 (91.3%) 14 (15.1%) 0.597
h Pneumothorax or hemothorax 24 (23.3%) 2 (8.3%) 0.398
1 O 3 a Sta Multiple rib fractures or sternal fracture 67 (65.0%) 10 (14.9%) 0.591
. Intracranial bleeding 11 (10.7%) 1(9.1%) 0.648
v Arrest, ECMO, ilk 24 saat Cerebral edema 27 (26.2%) 0 0%) 0.038
.. Ischemic stroke 6 (5.8%) 0 (0%) 1.000
|g| n d e CT Bra!n hemlailm _ 10 (9.7%) 0 (0%) 0.606
Pericardial effusion 16 (15.5%) 1 (6.3%) 0.368
\/ H H | Pulmonary embolism 7 (6.8%) 0 (0%) 0.589
CI h dZ ma I p ozl syo nu ! Vascular occlusion, peripheral 7 (6.8%) 1 (6.3%) 0.956
Aortic dissection 7 (6.8%) 0 (0%) 0.589
Blunt abdominal trauma 11 (10.7%) 2 (18.2%) 0.640
Bleeding, other 25 (24.3%) 4 (16.0%) 0.687
Malposition: endotracheal tube 15 (14.6%) 0 (0%) 0.213
Malposition: ECMO cannula 6 (5.8%) 0 (0%) 1.000
Malposition: cther device 5(4.9%) 0 (0%) 1.000
Other finding 66 (64.1%) 7 (10.6%) 0.243

Totalnumber of Findings inthe CTs peformed after eCPR. All data given in mean + standard deviation or in numberof patients (percentof group). The significance
given in the last column was calculated either by Fisher's exact test or Wald's test as applicable.

# Cause for collapse (as stated in the discharge documents) detectable by initial CT scan. Abbreviations: Cl=95% confidence interval.] CT=computed
tomography, CPR= cardiopulmonary resuscitation, ICU=intensive care unit, ECMO =extracorporeal membrane oxygenation.




Emergency Radiology (2020) 2723-29
https://doi.org/10.1007/s10140-019-01723-x

ORIGINAL ARTICLE [ m

Cher.::-l.:“fnr
Early whole-body CT for treatment guidance in patients with return [ “P%5

of spontaneous circulation after cardiac arrest

S. Viniol '3+ R. P. Thomas" - A. M. Kénig' - S. Betz? - A. H. Mahnken’

v' Tek merkez, retrospektif, non-travmatik hastada ROSC sonrasi ilk 6 saat icinde,
100 hasta

v" KPR a bagli olusan ve arrest nedenine yonelik tim durumlari saptamaya yonelik
bir calisma

Conclusion

Early WBCT 1is feasible in patients with CA and ROSC
after CPR. Acute pathologies are not limited to the thorax
but can also be found in the head and abdomen, which
can be easily detected by WBCT. Extracardiac causes of a
CA are common and can be illustrated by a WBCT.
Therefore, a WBCT should be recommended in the post-
cardiac arrest care of patients with non-traumatic CA and

ROSC after CPR. e




Lungs
70% opacifications (n=70)
26 % pneumothorax (n=26)

CPR-related injuries

88 % rib fractures (n=88)

18 % mediastinal
hematoma (n=18)

15% sternal fractures (n=15)

14% hematoma of the
thoracic wall (n=14)

Emergency Radiokogy (2020) 27:23-29
htps//doiorg/101007/51014¢-0191723-x

v

ORIGINAL ARTICLE

Early whole-body CT for treatment guidance in patients with return
of spontaneous circulation after cardiac arrest

S. Viniol ' (3 + R.P. Thomas" + A. M. Kénig" + 5. Betz?+ A. H. Mahnken

Check for
updates

Head

28% chronic ischemic stroke (n=2%8)
12% global brain edema (n=12)
3% acute ischemic stroke (n=3)

Heart and vessels
81% lung edema (n=81)
38% arterial myocardial
hypoperfusion (n=38)
28% pleural effusion (n=28)
19% stenosis of the
supraaortic vessels (n=19)
14% pulmonary embolism (n=14)
10% aortic aneurysm (n=10)
6% pericardial effusion (n=6)
4% ventricular aneurysm (n=4)

Abdomen

3% paralytic ileus (n=3)
2% splenic hematoma (n=2)
1% bowel rupture (n=1)
1% pyelonephritis (n=1)
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Arrest Nedenleri

KAH—>%65-70

Yapisal kalp hast=2>%10
Arritmiler->%5-10
Non-kardiyak—>%15-25

Travma

Kanama

Pulmoner emboli

Aort disseksiyonu

Intrakraniyal kanama (SAK, intrasebellar kanama)
llac intoksikasyonu

Havayolu tikaniklig



NON-TRAVMATIK ARREST
HASTALARDA PAN BT CEKiMI

|

PROSPEKTIF RANDOMIZE
KONTROLLU CALISMA
YOK

B Jd




Non-travmatik arrest hastalarda;
Pan-BT kime cekelim?

Arrest nedenini saptamak
KPR a bagli olusan yaralanmalari saptamak
ROSC sonrasi olusan sekelleri saptamak

Hastaya uygulanan cihaz malpozisyonlarini
saptamak



