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Tricks of Trauma Patients Management

Resuscitative Thoracotomy: When?

Hassan Al-Thani
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Primary Goals of Resuscitative Thoracotomy

Release of cardiac tamponed

Control of massive intra-thoracic bleed

Prevention or control of air embolism

Control of bronchopleural fistulae

Internal or open cardiac massage

Cross-clamping of descending aorta in order to redistribute
limited blood flow to the myocardium and brain and limit sub-
diaphragmatic hemorrhage
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Eastern Association for the Surgery of Trauma “

eaSt Advancing Science, Fostering Relationships, and Building Careers Hamad

An evidence-based approach to patient selection for emergency
department thoracotomy: A practice management guideline from

the Eastern Association for the Surgery of Trauma

Mark J. Seamon, MD, Elliott R. Haut, MD, PhD, Kyle Van Arendonk, MD, Ronald R. Barbosa, MD, William C. Chiu, MD,
Christopher J. Dente, MD, Nicole Fox, MD, Randeep S. Jawa, MD, Kosar Khwaja, MD, J. Kayle Lee, MD, Louis J.
Magnotti, MD, Julie A. Mayglothling, MD, Amy A. McDonald, MD, Susan Rowell, MD, MCR, Kathleen B. To, MD, Yngve
Falck-Ytter, MD, and Peter Rhee, MD, MPH, Philadelphia, Pennsylvania

72 studies provided 10,238 patients who underwent EDT

Objectives
To evaluate whether EDT vs. resuscitation without EDT

Outcomes
Hospital survival
Neurologically intact hospital survival

Seamon et al. J Trauma Acute Care Surg Volume 79, Number 1, 2015
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Patients
presenting
pulseless to

the

emergency
department
with signs
of life after
penetrating

extra-

thoracic
injury

Patients
presenting
pulseless to

the

emergency
department
without
signs of life
after
penetrating
extra-
thoracic
injury

l

Patients
presenting
pulseless to

the
emergency
department
with signs
of life after
blunt injury

Patients
presenting
pulseless to

the
emergency
department
without
signs of life
after blunt
injury

Seamon et al. J Trauma Acute Care Surg Volume 79, Number 1, 2015
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QUESTION 1: Should Patients Who Present Pulseless to the Emergency Department:
with SIGNS OF LIFE! after PENETRATING THORACIC INJURY
Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

ity Assessment Summary of Finding
Study Event Rates (%) Anticipated Absolute Effects
Participants Risk of Tt Indirectness e Publication | Overall Quality of . . .
(studies) Bias Bias Evidence . : Relative S Risk Difference
Without EDT [ With EDT Effect Risk without EDT with EDT (95% CI)
i ival (CRITICAL OUTCOME)
Hospital Survival
182/853 .
853 SarialS His cerions e i bDBe . 185 more survivors per
(32 cohort studies | SCTIOUS Tisk | no serious - o serlous o serious undetected MODERATE 2.8%> (213% pooled. | pR7:6% | 28 survivors per 10002 1000
) of bias inconsistency indirectness imprecision . 95% CI: 18.7%,
without controls) due to large effect 24.2%) (from 156 to 215 more)
Neurologically Intact Hospital Survival (criTicAL ouTcOME)
53/454

454 SIS

" serious risk no serious no serious no serious . .
(16 cohort studies ; . ; . . . undetected MODERATE 2,504
. OF bl‘ds IDCUHSIS[&'HC}«‘ ll'ldll't'Cll'lt?SS Imprecision o
without controls) due to large effect

92 more survivors per
RR47% | 25 survivors per 1000% 1000
(from 61 to 123 more)

(11.7% pooled,
95% CI: 9.0%,
15.0%)

EAST strongly recommends resuscitative ED thoracotomy
Based on patient preference for improved chance of survival and a moderate quality of evidence
(21.3 % survival among 853 patients, of which 90 % were neurologically intact)

Seamon et al. J Trauma Acute Care Surg Volume 79, Number 1, 2015
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QUESTION 2: Should Patients Who Present Pulseless to the Emergency Department:

without SIGNS OF LIFE! after PENETRATING THORACIC INJURY

Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

Summary of Findings

Study Event Rates (%)

Anticipated Absolute Effects

without controls)

due to large effect

5.6%)

Participants | Risk of T || e || s T Publication | Overall Quality of
(studies) Bias * b * * Bias Evidence Without EDT | With EDT Relative Risk without EDT Risk Difference
1thou i B Effect 1k withou with EDT (95% CI)
Hospital Survival (criTicaL ouTcomE)
76/920 .
920 T o . o (21231428 o 81 more survivors per
(32 cohort studies | 5700 |_n.k ne scrjlc!ua‘ _n?_ aef‘mu:i e serl.c‘!_ua undetected MODERATE 0.2%? (8;3 " Pooled. RR 41.33 2 survivors per 1000 1000
p ) of bias inconsistency indirectness imprecision 95% CI: 6.6%, .
without controls) due to large effect 10.2%) (from 63 to 99 more)
3 o
Neurologically Intact Hospital Survival (criTicaL outcoME)
25/641 .
641 . . . . . [alalals] 37 more survivors per
4. | serious risk no serious no serious no serious D AT 4 (3.9% pooled, 3 3 et 4
(16 cohort studies of bias R indirectness i sehon undetected MODERATE 0.18% 95% CI: 2.6%, RR 19.5 2 survivors per 1000 1000

(from 24 to 54 more)

EAST conditionally recommends resuscitative ED thoracotomy

This is based on patient preference and moderate overall quality of evidence
(8.3 % survival based on 920 patients in 32 studies). Among the 641 patients in
whom neurologic outcome was reported, 3.9 % survived neurologically intact
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QUESTION 3: Should Patients Who Present Pulseless to the Emergency Department:
with SIGNS OF LIFE! after PENETRATING EXTRA-THORACIC INJURY?
Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

uality Assessment

Summary of Findings

Study Event Rates (%) Anticipated Absolute Effects
Participants Risk of Inconsistency Indirectness Imprecision Publication | Overall Quality of
(studies) Bias ’ Bias Evidence Without EDT | With EDT | RV | pic without Epr | Risk Difference
Effect with EDT (95% CI)
Hospital Survival (criricaL ourcomE)
25/160 .
160 e carions coriore ot 1511 . X 139 more survivors per
(11 cohort studies SLZ‘;E;;:'R i]ltz;:iilill:iv 1:3;::23:5 i111110 ::E;:::il undetected MODERATE 1.7%3 ;;g{:ﬁé_pﬁgg’g’ RR 924 17 survivors per 10003 1000
without controls) b 3 due to large effect "2] e )‘ o (from 82 to 196 more)
. (1]
Neurologically Intact Hospital Survival (criTicAL ouTCOME)
14/85 .
83 cerious tis cerionus cerions coricne SOBO o X 150 more survivors per
(6 cobort studies “2;“;,:“ - T e | undetected MODERATE 1.5%3 glsﬁoj é’[pgojl';/d RR11.0* | 15 survivors per 1000° 1000
without controls) - o Y - precis due to large effect 25 5'0/,'} : (from 71 to 229 more)
». a

EAST conditionally recommends resuscitative ED thoracotomy

There was a small patient population that provided data for this clinical scenario
Among the 160 patients in 11 studies, there was a 15.6 % survival rate. Neurologic
outcomes were cited in only 85 patients; 16.5 % survived intact.
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QUESTION 4: Should Patients Who Present Pulseless to the Emergency Department:
without SIGNS OF LIFE! after PENETRATING EXTRA-THORACIC INJURY*
Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

ity Assessment Summary of Findings
Study Event Rates (%) Anticipated Absolute Effects
Participants Risk of o Indirectness T Publication | Overall Quality of . AT
(studies) Bias Bias Evidence . : elative : : SK Ditierence
Without EDT | With EDT Effect Risk without EDT with EDT (95% CT)
Hospital Survival (criTicAL oUTCOME)

4/139 .

139 . . . ) 28 more survivors per
.| serious risk N0 serious no serious serious risk of lSISIS] 3 (2.9% pooled, 4 - 3
b T of bias inconsistency indirectness imprecision Teihin LOW IEE 95% CI: 0.9%, RR 288 i S UL 1000

without controls) (from 0 to 56 more)

6.8%)
Neurologically Intact Hospital Survival (criTicaL outcomE)
3/60 .
60 . . . 49 more survivors per
. serious risk 1o Serous no serious serious risk of Gl ISIS] 5 (5.0% pooled, 4 . 5
{4 cohort studies of bias inconsistency indirectness imprecision undetecied LOW 0.09% 95% CI: 1.3%, RESSY N e fr 1000

without controls) (from 0 to 104 more)

13.0%)

EAST conditionally recommends resuscitative ED thoracotomy
Survival was 2.9 % among this small data set of 139 patients from eight studies
Neurologic outcome was reported for 60 patients, and only three of those survived
neurologically intact
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QUESTION 5: Should Patients Who Present Pulseless to the Emergency Department:
with SIGNS OF LIFE! after BLUNT INJURY
Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

Summary of Findings

Study Event Rates (%) Anticipated Absolute Effects
Participants Risk of e || e | s e Publication | Overall Quality of
(studies) Bias Bias Evidence Without EDT | With EDT Relative Risk without EDT Risk Difference
ithou ! Effect 1Sk withou with EDT (95% CI)
Hospital Survival (criticAL ouTcoME)
21/454 -
454 e ria . I P EREe o 41 more survivors per
22 cohort studies wn?u% risk ) n(.:- he.l tous .no. b:rmu? _no ser I.Q.ub undetected MODERATE 0.5%2 (4'6.“/0 pooled, RR 9.33 5 survivors per 10002 1000
) i of bias inconsistency indirectness imprecision i . 95% CI: 3.0%, .
without controls) due to large effect 6.9%) (from 22 to 61 more)
A0,

Neurologically Intact Hospital Survival (criTicaL ouTcoME)

298 serious risk TS N — TS SDBO @ 43298 ed 21 more survivors per
(10 cohort studies | >4 r\lb _ne hf’.r\]m]b o erlou::. o senous undetected MODERATE 0.3%* San p‘CID - RR 7.83 3 survivors per 10004 1000
of bias inconsistency indirectness imprecision . 95% CI: 1.0%,
due to large effect (from 3 to 38 more)

without controls) 4.6%)

EAST conditionally recommends resuscitative ED thoracotomy
Survival was 4.6 % among 454 patients in 22 studies. Neurologic outcome was
reported in 298 of these patients, and only 2.4 % survived ED thoracotomy
neurologically intact
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QUESTION 6: Should Patients Who Present Pulseless to the Emergency Department:
without SIGNS OF LIFE! after BLUNT INJURY
Undergo Emergency Department Thoracotomy versus No Emergency Department Thoracotomy?

Duality Assessment

Summar

 of Findings

Study Event Rates (%)

Anticipated Absolute Effects

Participants | Risk of ey | mstteses | et Publication | Overall Quality of . . .
(studies) Bias Bias Evidence Without EDT | With EDT | ReAVe | pik without gpr | Risk Difference
Effect with EDT (95% CI)
i ival (¢ AL OUTCOME)
Hospital Survival (criTical outcome
7/995 :
995 ) o . ) o T . 7 more survivors per
(24 cohort studies ““”‘:,‘;:.,T_“k 1o serious .“3‘ Serious serious risk of | jetected 95%%9 0.001%2 ég;; /Cf "001;3' RR 7043 0 survivors per 10002 1000
i g CUHI[UIS) (1) 145 INCONSISENCY Indirectness Imprecision 0] 4 ) (N (ﬁ'nm 210 12 lT'IOTBJ
A%
Neurologically Intact Hospital Survival (criticaL outrcome)
1/825 .
825 e Bey < e B, D ST o | more survivors per
(11 cohort studies senous T‘hk e '\e.'jmuhq e befwui" serious r.'f‘.k of undetected @63@’@ 0.0006%* ©.1 ﬁpoo%e‘i' RR 2023 0 survivors per 1000 1000
Jithout controls) of bias inconsistency indirectness imprecision LOW 95% CI: from 0 to 4
without controls <0.01%, 0.6%) (from 0 to 4 more)

EAST conditionally recommends against resuscitative ED thoracotomy.
Survival was 0.7 % based on data from 995 patients in 24 studies. Neurologic
outcome in 825 patients showed only 0.1 % surviving neurologically intact (one

et —on e — oy
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« Guidelines aren’'t meant to replace clinical judgment but
rather to augment the decision-making process

« The decision to perform an ED thoracotomy depends

heavily on the downstream resources available to the
emergency physician

Seamon et al. J Trauma Acute Care Surg Volume 79, Number 1, 2015
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* The decision to perform Resuscitative Thoracotomy
depends resources available




ABCDE
assessment

Clinical response?

* The decision to perform F
depends res fj Ya

Y

l Is pulse present? |

r

Continue assessment

: and resuscitation
| No Yes

Immediate transport
Y 3
ET" indication"?
Journal of Emergency Primary Health Care (JEPHC), Vol. 7, Issue 4, 2009 — Article 990356 |
h 4 h
Journal of Emergency Primary Health Care DD Eg
www.jephc.com L
A A 4
ISSN 1447-4999 Continue Nearest trauma
resuscitation center < 10 minutes

from loss of pulse?

CLINICAL REVIEW

Prehospital emergency thoracotomy: when to do it?

Department of General Medicine

Athanasios F. Chalkias, MD v v
: No Yes
TZANEIO General Hospital of Piraeus, Greece
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* The decision to perform Resuscitative Thoracotomy
depends resources available




Eur J Trauma Emerg Surg
DOT 10.1007/s00068-015-0559-z CrossMark

ORIGINAL ARTICLE

Emergency resuscitative thoracotomy performed in European
civilian trauma patients with blunt or penetrating injuries:
a systematic review

J. K. Narvestad! - M. Meskinfamfard! - K. Sgreide!-?

Received: 27 April 2015 / Accepted: 31 July 2015
@ The Author(s) 2015. This article is published with open access at Springerlink.com

ntified
ces

Records excluded

Reviews (n=53)
Case reports (n=139)
utside Europe (n=195)

|-text articles excluded,
with reasons

other topic (n= 12)

lilitary medicine (n=2)

Jther language (n=2)

o

EDTs combined ORs combined
N=228 N=148

Survivors 55 (24,1%) Survivors 106 (71,6%)




Hindawi Publishing Corporation

Case Reports in Surgery

Volume 2012, Article ID 459841, 3 pages
doi:10.1155/2012/459841

HEALTH - EDUCATION * RESEARCH Ggay « ol - daxn

Left Internal Mammary Artery Injury Requiring Resuscitative
Thoracotomy: A Case Presentation and Review of the Literature

Ammar Al Hassani,! Yassir Abdul Rahman,! Ahad Kanbar,!
Ayman El-Menyar,>3 Abubaker Al-Aieb,! Mohammad Asim,? and Rifat Latifi’»>3*

1 Section of Trauma, Department of Surgery, Hamad General Hospital (HGH), He Patient suspected with internal mammary artery (IMA)
2P'O,' Box 3050, Do{m, Qatar injury from penetrating trauma
Weill Cornell Medical School, P.O. Box 24144, Doha, Qatar
3 Clinical Research, Section of Trauma, Department of Surgery, HGH, Hamad Me
4 Department of Surgery, University of Arizona, Tucson, AZ 85724, USA Yes

Algorithm approach for /Hemodg;a{z;jc(]—n))\
suspected internal mammary . S
artery (IMA) injury. —— [ 1D unstalc|

Witnessed cardiac
Although current resuscitation by Chest X-ray /
thoracotomy is bleed >1500 CC,

L

. . Large hemo/pneumothorax ERT ERT inthe | No HD stat

we believe that if >1200 CC the | trauma improved
patient should undergo Mo /Yes Yes
thoracotomy. _
IMA: Internal mammary artery, ERT: P Aot e ot
Emergency resuscitative thoracotom lood 00 -

g y y <1%00 cC >1I2}2)0 gc* Quit

- ] Blood Blood
>1200 CC <1200 CC*

CT-angio
If positive Monitor
If not

Angioembolization available

Thoracotomy for definitive repair
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ERT Algorithm
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@

Patient

Undergoin Blunt Trauma

CPEIJQ J Yes CPR <10 min No . Domg

with Penetrating Trauma s
No Signs of CPR < 15 min***

Life*

l No Yes
Y
Fst;?rg)c;?)gy —(C) Resuscitative Thoracotomy
Shock™** l

Cardiac @No No

Activity? |— | Tamponade?

*no respiratory or
motor effort, electrical @ l Yes Yes
activity, or pupillary Yes
activity ® Cardiac Injury (—— | Repair Heart
** CPR with signs of - @ ®
life or systolic blood Thoracic Yes SBP < 70, Assess
pressure < 60 mmHg @ Hemorrhage —* Control > Apply Aortic > Viability
***Penetrating - - Yes - X-clamp
trauma to the neck @ Air Embolism |—— | Hilar X-clamp l
or extremities with I
> 5 minutes of CFR i
heralds non- @ i:t:ﬁ:;:::c: Yes OR
salvageability g




ALGORTIHM for
EMERGENCY DEPARTMENT THORACOTOMY
after TRAUMATIC CARDIOPULMONARY ARREST

CPR IN PROGRESS

|

CPR >5 MIN?

CPR>15MIN?/
PENETR. |

DECLARE

NO DEAD

YES —p»

S.0.L (Signs of Life) X
1. Detectable blood pressure
2. Electrical cardiac activity *
3. Pupillary reactivity

4. Respiratory or motor effort

ISOLATED
HEAD ?

YES

*If the only S.O.L. is an
idioventricular “escape” rhythm,
v-fib, or bradycardia at < 50
BPM: consider pronouncing the ED. «—

tient dead without furth
Eeasllf:cita?iin_m ouurmher THORACOTOMY

Organized Tamponade NO

NO — -

YES YES

NO

A\ J

Thoracic N Control
hemorrhage >
SBP>70
?
Air embolus > Hilar x-clamp LG
Extrathoracic . Aortic x-clamp YES
hemorrhage » ¢



k.3

u
The Royal
Melbourne Hospital

Trauma Service

‘ Emergency Department Thoracotomy

[ If patient is expected with penetrating/ blunt chest trauma in extremis notify cardiothoracic team ]

Patient arrives
Commence Primary Survey

Are there any
indications for an
emergeny
deparment
thoractomy (EDT)2

Yes

TRAUMA OPSTAT

|

Notify Cardiothoracics
and
Commence a EDT

Cessation of treatment
-Irreparable damage
-Unsurvivable head injuries
-Pulseless electrical activity
-Systolic <70 after 15-20 mins

Return of SOL2

Continue primary & secondary
survey

Patient assessed as
needing an
Urgent Thoracotomy
conducted in theatre?

Motify Cardiothoracics

URGENT THEATRE

-Asystolic arrest
Downgrade Trauma OPSTAT
Notify theatre # 6312
Indications for EDT in_
Signs of Life s
Pupil Penetrating Trauma?
Re:ppi:ar'::lsrfrc;ﬁzrt Extremis (BP <60 not responding to fluid Blunt Trauma?
cardiac activity resusitation) Mo signs of life and pre hospital CPR <
Spentaneous Movement Mo signs of life and prehospital CPR <10 smins
mins Witness cardiac arrest in ED

Palpable pulse

Witnessed cardiac arrest in ED
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REBOA
(Resuscitative Endovascular Balloon Occlusion of the Aorta)

Is a technigue maximizing cerebral and coronary perfusion
while limiting infra-diaphragmatic hemorrhage without the
Invasiveness of a thoracotomy
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Outcome
Both survival and neurological i

outcome need to be monitored

Event Resolution (Closing the Loop)

. Tertiary Review
Issue Primary Secondary “Trauma Peer Review

-
Identification Review Review B T
1 * Trauma Ops. Committee

\ 4

Provider or
Department |
LoJ o Rics Review
b I Action
Hamad General Hospital Trauma
Registry
R, e ot sl Trauma N
: = 1 Registry Reports
3

Education Policy Project Strategic Plan

Protocol or Hospital/System u Trauma Center




Conclusions

“Resuscitative Thoracotomy may be a lifesaving
procedure when performed to the right patients in the
right time with the right indications and approaches”

Right
Provider
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