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Travma hastalarinda hizli ve dogru tani koymak ONEMLI!!!
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Bazi vaka ve acmaz ornekleri!!!

”

L

VAKA-1

55 yas erkek, AITK,
stabil

GTLS

Tek kot kirigi

Pelvik ramus inferior kirigi

\_

Ozel Hastaneye gidiyor-
PAN-CT:
Ek olarak akciger minimal
kontlizyon ve htx.

W

55 yas erkek, AITK,

Vitaller stabil
GKS:12, toraksta
genis ekimoz ve
krepitasyon
FAST (-)

Femur saft kirigi

Pan-Scan

VAKA-3

* 55yas erkek, AITK,

* TA<80/40mmHg
(Siviya yanit yok)

* GKS:12

 FAST (4)

* Femur saft kingi

Operasyon




GERCEK NE?; LITERATURDE SON DURUM

Sunum metodolojisi; J

PubMed ve Cochrane Review
taramasi;

* Whole body ct

* Whole body imaging
 Whole body scaning
* Pan-ct

* Non-selective CT

1000’e yakin calisma,
derleme, metaanaliz
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TRISS’e gore Pan-CT mortaliteyi

disuruyor
AR: %5.9
NNT:17

Mortality r

=41 2259 hasta TRISS

p— ]

RISC skoruna gore Pan-CT mortaliteyi
disuriyor
AR: %3.1
NNT:32

- _J

24 h
Owverall

Data are number (26) or mean (SD), unle

25 p<0-001 p=0-66 p=0-017 p=0-42
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17-3 17-5 199 21-3
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Whole-body Non-whole-body Whole-body Non-whole-body
cT cT cT cT
(n=800) (n=1459) (n=1400) (n=2713)
TRISS prognosis RISC-score prognosis

PRBC=packed red blood cells. SBP=systolic blood pressure. *Defined as organ tailure of two systerms of
=2 sepsis-related organ-failure assessment-score points for at least 2 days.*®

treatment

Table 2: Characteristics of patients with polytrauma with information about CT during trauma-room




VERY LOW RATING MISSED

Injuries that would have been missed without SCT in patients deemed very low

pretest probability for clinically significant injury.

The
n Journal of
cy Medicine

Table 1 Injuries deemed clinically significant on CT for each
body region before beginning the study

Head

com/locate/ajem

with mass effect)
ents:

u PhD*“,
effacement
I

Substantial epidural or subdural hematoma (1.0 cm in width or

Cerebral contusion 1.0 cm in diameter or at >1 site
Extensive subarachnoid hemorrhage—mass effect or sulcal

g ——————————
HEAD
No Missed Injunes
N
C-SPINE Occipital condyle Fx
1 Missed Injary Treated in ngid colar
Chest }__J 1 multiple rib Fx
4 Missed Injuries Admitted for IV pain contrel
1 pneumomediastinum
No inssrvention
——
Abdomen/Pelvis
2 Missod s z'cplonlcl:::mlon.
; 1 acmitted, noa-cpera¥ive {gradz 1)
T/L Spine ( L2 wedge compreson i
1 Missad Injury fracture with 20%
loss of height
Troated in arihote brace A

6.0 (6/1(
2.7 (1/3

Fig. 1 Comparison of EPs’ |

LOW RATING MISSED

Injuries that would have been missed without SCT in patients deemed low
pretest probability for clinically significant injury

HEAD Bilateral subarachnoid Subdural hematoma u"m:‘?‘
3 Missed Injurias Admitied > 48 hours Admitied 24 Hours  ploon ssxpbry

Mornory deficts

2 C6 lamina Fx
Treatsd in rigid coler

————— .
C-SPINE C6-C7 lateral mass Fx Type I Fx
8 Mizsod Injurios Traaled in rigid coliar Treated in rigid coller

C4.C7 spinous process Fx
C2-C4 ligamentous injury
Trwated in rigd coller

l

€4 left pedicle and
lamina fractures and
C4-C6 fecet widening
Operative Managemant

13 multiple rib Fx
11 admitied for IV pain control

- r
10 aces
= o 2 pulmonary contusions
% “?5::::”“ 145 total pneumothoraces st A
patents without chast fube 1 o 1 acimited for thoraclc epidural
5 patients with 7 chest fubes WaCherical venton 1 Admilted for machancal veniaton

Abdomen/Pelvis

21 missed inures

7 splenic lacerations & iver lacerations
4 emergent spiensciomy
3 non-cperative (3 grade 1, 1 grade i) I I A Gocrcperitve,

2 adrenal hematomas
A non-cperative

| |

2 genitourinary injuries | 1 omental hematoma 1 small bowel pertoration
1 bladder infury repaved Oporatin
1 non-operarve renal laceration Norr-opesstivs it
1 large bowel perforation 1 complex pelvic fracture 1 mesenteric tear
Operave repair Operative repalc Operstis repav
1 mesenteric hematoma
Nonoperaitve
A Spine T6 '"’::‘:_':'m" and T11 bl:rwlm 76 & L1 compression Fx T5-T6 anterior compression Fx
9 Missad Injury '20% s ol ;ﬂlﬂm & T8 superior endplate Fx with 10% loss of height
Trestad in oriotic brace Treaied b ortho¥c brace Treatads in anhatc brace
I I S
T7 anterior wedge compression L2 anterior wedge L4 anterior column Fx with
fracture and T8 Chance Fx comprossion Fx 25% loss of height
Treated in ortfotic brace Trealed i ortholic trocz Treates in 0rhatic brace:
] ! :
L4 compression Fx with T4 compression fracture and
20% loss of height H A2 barw: frechure —-{ T4-T5 perched facet
Treated in orthotic brace Opersine managemsnt




Calismalar devam etti...

Selective Use of C

Routine Whole Boc

Malkeet Gupta, MD, MS David

Original article

The evolution of computed tomography from
organ-selective to whole-body scanning in
managing unconscious patients with multiple
trauma

A retrospective cohort study

Zhi-Jie Hong, MD#P¢, Cheng-Jueng Chen, MD, PhD?®, Jyh-Cherng Yu, MD?, De-Chuan Chan, MD?,
Yu-Ching Chou, PhD®, Chia-Ming Liang, MD?*®, Sheng-Der Hsu, MD?®*

Whole-body multislice computed tomography (MSCT)
Improves trauma care In patients requiring surgery

after multiple trauma

CRITICAL CARE

T E Wurmb," C Quaisser," H Balling,” M Kredel,' R Muellenbach,' W Kenn;’
N Roewer,' J Brederlau’

ography on

mortallty and surglcal management of severe
blunt trauma

Jean-Michel Yeguiayan'”, Anabelle Yap?, Marc Freysz'?", Delphine Garrigue®, Claude Jacquot?, Claude Martin®,
Christine Binquet'®, Bruno Riou” and Claire Bonithon-Kopp'®, for the FIRST Study Group



Jiang et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2014, 22:54 WBCT

NWBCT Qdds Ratio 0Odds Ratio
http//www.sjtrem.com/content/22/1/54 trauma, resuscitation i ) o H R )

& emergency medicine 321 Mortality
Huber-Wagner2013 1607 9233 1603 7486 19.3% 0.77[0.72,084] .
ORIGINAL RESEARCH Open Access Hutter 2011 48608 73 M3 134% 028 [0.19, 0.42] ==
Kimura 2013 446 1858 938 3350 18.6% 081(0.71,093] b
; X Mao Shanlin 2012 M 48 17 75 58% 1.01[0.43, 240) -
Comparison of whole-body computed tomography | % L e I8 e =
vs selective radiological imaging on outcomes in Wada 201 2 M@ f6 2 38 0mepeoE T |
i . i Weninger 2007 31185 30 185 10.0% 1,04 0,60, 1.80]
major trauma patients: a meta-analy5|s Wormb 2011 4 163 14 15 67%  0950.44,206] -
) ) . ) ) ) . Yeguiayan 2012 a1 1696 56 254 14.7% 0.69(0.50, 0.95) 5d
Libing Jiang', Yuefeng Ma’, Shouyin Jiang’, Ligang Ye', Zhongjun Zheng', Yongan Xu' and Mao Zhang Subtotal (95% CI) 14075 11990 100.0% 0,66 (052, 0.85) ’
— Total events 2478 2767
—————— 8 , .
Wurmb 2011 Heterogenelty: Tau? = 0.08; Chit = 47.32,df = 8 (P < 0.00001); = 83%
Test for overall effect: Z = 3.26 (P = 0.001)
Huber-Wagner 2009 —&—
3.2.2 Excluding Hutter' study and Daiki'study
Weninger 2007 8 | HuberWagner2013 1607 9233 1603 7486 68.6% 0.77(0.72,0.84] [l
Kimura 2013 446 1858 938 3350 24.0% 081[0.71,099) ®
Effect Summary HP Mao Shanlin 2012 11 48 17 75 05% 1.01[0.43, 2.40] -
Sierink 2013 0 182 20 152 09% 1.00[0.51,1.94) 1
. . Weninger 2007 185 30 185 14% 1.040.60, 1.80] T
0 0.5 1 Wurmb 2011 14 163 14 185 0.7% 095 [0.44, 2.06] -1
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Test for overall effect: Z = 7.38 (P < 0.00001)
ORIGIN 3.2.3 The incidence of MODS/MOF
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Hutter 2011 119 608 8 313 319%  028[447,19.25) —
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Nicholas D. Caputo, MD, MSc, Chris Stahmer, MD, Figure 2 Forest plot for mortality, sensitivity analysis, and the incidence of MODS/MOF.




TABLE 3. mMethods of Primanry

Studies

Primary

Inclusion/Exclusiom

Differences Between Outcomes

Mewcastle—Ottavw

Studics A Criteria Comparison Groups Evaluated Conclusions Score
Weninger To investigate the I: ISS = 17, at least Time at which imaging Time to diagnosis WEBCT leads to T8
et al 30 effects of a one life-threatending was performed differed In-hospital more accurate
WBCT protocol injury of the head, in both protocols: mortality rate and faster diagnosis.
immediately thorax, or abdomen selective imaging Total ED time WBCT seems safe
after admission, with an Abbreviated after resuscitation Length of stay and effective.
compared with Injury Scale (AIS) and examination, in-hospital
a conventional score = 4 who WBCT immediately
imaging protocol survived at least after admission
until intensive Different MDCT
care unit admission scanners were used
E: Dead at in each cohort—16&6-row
admission/E DD, for WBCT cohort
cardiac trawmna, and single Tow
minor injuries for comparison
Wwurmb et al *'  To describe the I: Suspicion of blunt Drifferent MDWCT Total EDD time WEBCT may shorten 6/ 8
time requirement multiple trawma SCAanners were Time to diagnosis the period from
of WBCT protocol E: Patients requiring used during data arrival to EID to
compared with immediate surgery, collection—1 &-row diagnosis and
a conventional patients who were for WBCT cohort managerment.
Huber- T8
et al:-
Wurmb| it
STw T T OO T TR VI T A IO TS SUTrECTy
reduces the surgery immediately more injured SUTrZery.
interval to start after imaging Mortality rates were
eMmergency Surgery E: Patients whao unchanged, but
compared with required i the WBCT
conventional emergency Zroup wWas more
imaging directly in t severely injured,
resuscitati s0o an Improvement
without gett PAN —CT of outcome might
a complete be assumed.
Huttg T8
Acsha T8

dose In excess
of 20 mSw and
to document
missed ing

Z
®

Minor Travmalar

amy effect on the
mortality of
severely injured
patients in shock

c
Presi,
admisss

E: Dead or received

CIMeTrZency
surgery within

Mortaliteyi
Acilde kalis stiresini
Kapi tani suresini

receivingradiation

Unstable Hastalar

Kisaltiyor

OO T T T
protocol and CT
may have been
different across
centers and cohorts




Table 3. Characteristics of severely injured patients who were in shock compared to those who were not.

24 h mortality rate
Overall mortality rate

322 (31.1%)
436 (42.1%)

361 (46.0%)
431 (54.9%)

213 (8.7%)
446 (18.1%)

204 (11.2%)
410 (22.6%)

283 (4.9%)
725 (12.6%)

331 (6.8%)
762 (15.6%)

Severe Shock on admission <90 mmHg Moderate shock on admission 90-110 mmHg No Shock on admission >110 mmHg
1821 (10.9%) 4280 (25.6%) 10618 (63.5%)
WBCT 1036 non-WBCT 785 WBCT 2462 non-WBCT 1818 WBCT 5735 non-WBCT 4883

Whole-body CT (WBCT) (56.9%) (43.1%) p value (57.5%) (42.5%) p value (54.0%) (46.0%) p value

Epidemiologic
Age (years) 46.6220.2 4722204 0.54 4371196 4461200 017 45.6%19.8 4732206 <0.001
Men 738 (71.2%) 541 (68.9%) 0.29 1711 (69.5%) 1305 (71.8%) 0.10 4290 (74.8%) 3633 (74.4%) 0.62

Prehospital
Intubation 872 (84.2%) 647 (82.4%) 031 1719 (69.8%) 1178 (64.8%) 0.001 2925 (51.0%) 2227 (45.5%) <0.001
GCS on scene (points) 81+459 7.8+5.0 0.06 10.1+4.8 102+4.8 0.38 11.0+46 11.1+4.6 0.81

Trauma Room/in hospital
Mean blood pressure (mmHg) 68.1%196 61.1%26.1 <0.001 102.0x7.1 103.0x7.2 0.003 139.0+20.2 1397205 0.001
Haemoglobin concentration 94+3.1 9.0+3.2 0.037 11.1+27 11.3+28 0.003 122+25 125+25 <0.001
(mg/dL)
Thromboplastin time (%) 59.8+26.2 57.7%270 012 741+23.0 754+231 0019 81.0%£21.0 838+21.2 <0.001
Base excess (mmol/L) —7.7+6.7 —83*75 0.14 —4.0+4.4 —4.1+45 0.85 —2.7+40 —25%43 0.009
Chest x-ray 548 (52.9%) 613 (78.1%) <0.001 1295 (52.6%) 1551 (85.3%) <0.001 2956 (51.5%) 4026 (82.4%) <0.001
Pelvic x-ray 400 (38.6%) 511 (65.1%) <0.001 950 (38.6%) 1295 (71.29%) <0.001 2143 (37.4%) 3289 (67.4%) <0.001
Time from hospital admission 27.2+20.0 341+253 <0001 257+188 353%+26.1 <0.001 237171 353+254 <0.001
to CT (min)
Operation rate 831 (80.2%) 573 (73.0%) <0.001 1936 (78.6%) 1455 (80.0%) 027 4328 (75.5%) 3604 (73.8%) 0.051
Transfusion of PRBC 645 (62.3%) 513 (65.4%) 020 918 (37.3%) 665 (36.6%) 062 1176 (20.5%) 923 (18.9%) 0.035
(any amount)
Massive blood transfusion until 278 (26.8%) 198 (25.2%) 048 234 (9.5%) 171 (9.4%) 0.88 195 (3.4%) 137 (2.8%) 0.06
ICU (=10 PRBC transfused)
Multiorgan failure* 640 (61.8%) 415 (52.9%) <0.001 1022 (41.5%) 616 (33.9%) <0.001 1715 (29.9%) 1138 (23.3%) 0.002
Ventilation time (days) 104%16.2 74+135 <0.001 9.7+139 85+11.9 <0.001 712107 6.6+510.4 <0.001
ICU stay (days) 144+18.7 102%16.0 <0001 146+16.3 128+14.3 <0.001 116128 1052124 <0.001
Hospital length of stay (days) 257%303 21.6+328 <0.001 263+294 300+31.7 035 258+30.0 254%26.1 0.002
AlS head =3 605 (58.4%) 461 (58,7%) 0.89 1365 (55.4%) 1052 (57.9%) 0.12 3259 (56.8%) 3173 (65.0%) <0.001
AlS thorax =3 785 (75.8%) 510 (65.0%) <0.001 1624 (66.0%) 958 (52.7%) <0.001 3464 (60.4%) 2191 (44.9%) <0.001
AlS abdomen =3 378 (36.5%) 255 (32.5%) 0.08 652 (26.5%) 432 (23.8%) 0.043 1004 (17.5%) 692 (14.2%) <0.001
AlS extremities =3 581 (56.1%) 397 (50.6%) 0.02 1154 (46.9%) 708 (38.9%) <0.001 2025 (35.3%) 1348 (27.6%) <0.001
ISS (points) 379+15.2 375%165 0.14 3132125 291+124 <0.001 276*106 256+9.7 <0.001

<0.001




Selective computed tomography (CT) versus routine
thoracoabdominal CT for high-energy blunt-trauma patients

(Review)

Figure 1. Study flow diagran.

469 records
identified through
database
searchimng

12 additional
recards identified
through other
saurces

*

remowed

396 records after duplicates

l

396 records
screened

381 recaords
excluded

l

15 full-text articles
assessed for

eligibility

l

15 full-text articles
excluded , with
reasons

O studies included
iNn gualitative
symthesis

O studies included
iNn guantitative
symnthesis
(meta-analysis)

THE COCHRANE
COLLABORATION®



Trauma team is waiting in the Start the REACT-2 App
trauma room

BiRINCIL SONLANIM NOKTASI:

Hastane ici mortalite

REACT-2 App

Patient arrives in the trauma room . -
- activate arrival

ikincil sonlanim noktalari;

* 24.saat, 30 giin ve 1 yil accorar ey survey
mortalite I
* Morbitide (6 aylik Patient sigible for REACT-27[—| No |—————— oMW CEh Sraums
komplikasyon), YB ve
ventilasyon glnu
e Sireler (Kapi-CT vb.) RANDOMIZE . .
* Radyasyon maruziyeti S

- cricothyrotomy
. - chest tube insertion
C Mallyet - Een'cardiocenthesis
- hemorrhage controlling measurements
- Iintravenous access

Immediate ‘total body’ CT Conventional imaging plus selective CT

! i

REACT-2 App REACT-2 App
activate: activate:
- start CT - start conventional imaging
-end CT - end all imaging (except limbs)
- all diagnoses known - all diagnoses known
- departure trauma room / emergency department - departure trauma room / emergency department

Figure 1 Study flow chart REACT-2 trial.




REACT-2

.|

| 5475 patients assessed for eligibi

lity

2

\J

3B60 excluded™*

778 did not meet inclusion criteria
624 younger thanm 18 years
18 known pregnancy
238 referral from other hospital
848 low-energy blunt trauma
82 penetrating {except gunshot wound)
injury in one body region
B4 cardiopulmonary resuscitation or
immediate operation
1 already included

—>| 212 missed inclusions

w

| 1403 randomly assigned

[

-

| 702 assigned to total-body CT scanning l

-

‘ 701 assigned to standard work-up

103 excluded after randomisation
31 did not meet inclusion criteria
1 youngerthan 18 years
1 referral from other hospital
52 low-energy blunt trauma
3 penetrating {except gunshot

wound) injury in one body
region
14 cardiopulmonary
resuscitation or immediate
operation
1 already incluoded

100 excluded after randomisation
29 did not meet inclusion criteria
2 ywounger than 18 years
3 referral from other hospital
55 low-energy blunt trauma
2 penetrating (except gunshot
wound) injury in one body
reqion
7 cardiopulmonary
resuscitation or immediate
operation
2 already included

—b—| 6 crossed over |» s S 18 crossed owver
- w
| 593 received allocated intervention ‘ 583 received allocated intervention
58 excluded 59 excluded
> 57 declined participation L 55 declined participation
1 language barrier 4 language barrier
r : - :
| 541 induded in primany analysis - - - - ---- -t 542 included in primary analysis |4———————————:

Orneklem buyukligi mortalitenin %

2011-2

1!
014 yillari arasinda




Totahbody CT Standardworkeup pualue

Numberof patients  Data Numberof patients  Data

Mortly
Inhespital mortalty
Al patients, TT (primary endpoin) 1 86 (16%) W B5 (16%) 042"
Patients with polyrauma 32 81 (22%) 1 82 (25%) 046!
Pieotswith TO ki 68 38 ) b6 (448 031"

1 Patients with TBI 141 49 (39-63) 114 54 (41-73) 0-070t

=

Orneklem biyiikligi mortalitenin %5’lik azalmasi (AR)
icin hesaplanmis!!!

\_ [

Patients with TBI
Hospital outcomes

%4 > 881
%3 > 1636

22.7 (20.6-26.4

Hospital costs (€) 24967 488
3
(95% CI 21 880-28 752) (1) 9

Complications . / 129 (24%) 540 A’Z 3837
Blood transfusions in hospital§ 147 (27%) 542 (1) )
Duration of stay™l /01 15957

Days in intensive care unit y 3(1-8) 295

Ventilation days i 2 (1-5) 295
Readmission within 6 months]| 67 (17%) 412
Serious adverse events (safety endpoint)** S 3 (19%) 542



1250’de 1 /%0.08

DOZ SINIRLARI

Radyasyon Gorevlileri Halk

Yilhk Ortalama 20 mSviyil
Etkin doz

Tek Yil 50 mSv/yil

Goz 150 mSv/yil
Esdeger Doz Cilt 500 mSv/yil

El-Ayak 500 mSv/yil

1mSvi/yil
5 mSv/yil
15 mSv/yil
50 mSv/yil

50 mSv/yil

Etkin doz Esdeger Akciger Grafisi Sayisi

Akciger radyografisi (tek yon) 0,02 mSv

Ugak yolculugu (6 saat) 0,04 mSv
Dogal radyasyon (y1llik) 3 mSv
Beyin BT 2-4 mSv
Toraks BT 5-7 mSv

Abdominopelvik BT 12-15 mSv

1
2
150
100-200
250-350
600-750



Sonuclar ve Bosluklar...

MEVCUT RETROSPEKTIF KOHORT CALISMALARININ ETKiSi iLE iBRE MORTALITEYi
AZALTTIGI YONUNDE.

[ Klinik anlami Gzerine fikir birligi yok?

EGER MORTALITEYi AZALTIYORSA BUNU SUREYi KISALTARAK M| YOKSA GOZDEN KACAN
YARALANMAYI| YAKALAYARAK MI YAPIYOR?
Yada
INSAN FAKTORUNU AZALTIYOR?

MORTALITE UZERINDEKI ETKiSi KONUSUNDA FiKiR BIRLIGI YOK.




PAN-CT

HeE)

Minor Travmalar Unstablel Hastalar
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ROC Curve for Positive Scan

1.0 ]
e >1 vicut bolgesine
yaralanmaya dair klinik
Table bulgu
Result e GKS<14
a = e Hemodinamik anormallik L
' = (SKB<100mmHg &
Clin % Nb>100/dk)
Glag W e Solunumsal anormallik
Hae (SS>24/dk & SO,<%93)
SHY * Yaralanma mekanizmasi
E (5m yliksekten diisme)
Rest
Rel
Sa Sens: %79, Spes: %71
Mec
0.0 1 T T T
RT 0.0 0.2 0.4 0.6 0.8 1.0
Pej 1 - Specificity
Fa Fig. 2. Receiver operating characteristic for the multivariable model. The area under
Fa curve is 0.82 (95% CI 0.75-0.90).

o
Ot Z1J) 120 OO 2]




a * Yeni RKC’ler mortaliteyi netlestirmeli. N

* PAN-CT ¢cekme kurallari gelistirilmeli ve
gelistirilenler farkh kohortlarda validiye

\ edilmeli. )
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