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Damage control in
Uncompressible torso haemorrage
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Abdominopelvic trauma: from anatomical @
to anatomo-physiological classification

Federico Cocoolinl', Fausto Catena’, Yoram Kuger’, Massimo Samelb®, Glanksca Balocch®, Lucs Ansalons

ard Emest Eugens Moore®

uma classification

WEES grade AAST Hasmodynamic
Minor W5ES grade | il Stable
Moderate WEES grade |l Il Stable

Severe WSES grade

WEES grade W

Stable
Any Unstable

g injuries classification

watsgrade  Young-Burgees Haemodynamic  Mechanic

dassification
Minor WSES grade | APCI-LC | Stable Stable
Moderate WSES grade Il LC IAI-APC Stable Unstable
Al

Unstable

WSES class AAST Haemodynamic
Minar WSES | -1l Stable
Modemte WSES | 1l Stable

Tabl @ auma classification

WabS grade AAST Haemodynamic
Miror WSES grade | -l Stable
Moderate  WSES grade |l Il or segmental Stable
vascular injuries
Severe WSES grade |l V= ar any grade Stable

parenchymal lesion
with main vessels

W5ES grade IV Any Unstable

Grade

ifable 6 Duodeno-pancreatic and extra-hepatic biliary tree lesions

Description of injury

Minor WSES class | Pancreas

Duodenum

Extrmhepatic biliary three

Modemte WSES class 11 Pancreas
Duodenum

Extrahepatic biliary three

Severe WSES class 1l Pancreas

Duodenum

Extrahepatic biliary three

WSES class IV

v

V=¥

==V

- Minor contusion without duct injury

Superficial laceration without duct injury

- Major contusion without duct injury or tissue loss
Major laceration without duct injury or tissue loss

- Hematoma involving a single portion of duodenum
Laceration: partial thickness, no perfforation

- Gallbladder contusion/hematoma. Portal triad contusion

- Partial gallbladder avulsion from liver bed; cystic duct intact.
Laceration or perforation of the gallbladder

- Complete gallbladder avulsion from liver bed. Cystic duct laceration

- Distal transection or parenchymal injury with duct injury

- Hematoma involving mare than one portion
Laceration with disruption of less than 50% of cicumference

Partial or complete right hepatic duct laceration
Partial or complete left hepatic duct lacemtion
Partial comman hepatic duct laceration (< 509
Partial comman bile duct lacermtion (< 509)

- Proximal ransection or parenchymal injury invalving ampulla
- Massive disuption of pancreatic head

- Disruption 50-75% of circumference of D2

Disruption 50-100% of circumference of 01, 03, and D4

- Disruption = 75% of cicumference of D2 involving ampulla o
r distal common bile duct

- Massive disuption of duodenc-pancreatic complex

Devascularization of duodenum

> 50% transection of common hepatic duct

Any degree of lesion with hemodynamic instability
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Damage control: Concept and @._.“,.

implementation

B, Malgras ™', B, Pranet™ ' X, Lesaffee’ ',

G, Boddaert”, S, Travers', P.-J, Cung®, €, Mornez*,
0, Sarbier, N, Lefort’, 5. Beaume ", M, Bignand*,
J. Cotte’, P, Esnauit’, J.-L. Daban’, J, Bordes”,

E. Meaudre ™, J.-P. Tourtier ", 5, Gaujos ',

5. Bornet 5

Damage control

Complete 2 2 Gmmea s Sie

Restore physiology

Damage Control Surgery (DCS)
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[Abbeviated surgery]l [Restore physiologyl  (Ded
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Damage Control Resuscitation (DCR)

itation
il




CINGRESS
S DAL
K e

ITERUT 10Uy Il |
AUDITBRIUN DELLA TECNICA - RONA - [4-1S OTTOBRE

n
:
?

Liver bleeding

@ ltalian
Resuscitation
IRC | Council



it v R . WO"dJogma' of Liver injuries
mergency Sur
TR, The WSES classification divides hepatic injuries into 3

 TTES TO TR EDITOR o three degrees considering the AAST-OIS classification o R
and. thie hemaodynansic status (Table 1) [4) SNIVERSITA 1
Abdominopelvic trauma: from anatomical s ™
to anatomo-physiological classification Moderate (WSES class II)
Fedenco Coccolini'”, Fausto Catena’, Yoram N,::_xr:'i Massimo Sarelli*, Giankuca Baiocchi®, Luca Ansaloni’ Seve['e (WSES ClaSS 111 and IV)

and Emest Eugene Moore®
Minor hepatic injuries
WSES class I includes hemodynamically stable AAST-OIS
grade I-II blunt and penetrating lesions.

Moderate hepatic injuries
WSES class II includes hemodynamically stable AAST-OIS
grade III blunt and penetrating lesions.

Severe hepatic injuries
WSES class III includes hemodynamically stable AAST-OIS
grade IV-VI blunt and penetrating lesions.

WSES class IV includes hemodynamically unstable
AAST-OIS grade I-VI blunt and penetrating lesions.

Table 1 Liver trauma classification

W5SES grade AAST Haemodynamic
Minor WSES grade | =1 Stable
Modemte W5ES grade |l Il Stable
Severe WSES grade Il V-V Stable

WSES grade IV Unistable @ ltalian

WSES World Society of Emergency Surgery, AAST American Association for the Resuscitation
Surgery of Trauma IRC | Coundil



[RAUMA- NUOVE EVIENIE € PERCORS| Sl
AUDITGRIUN DELLA I[[II[l RONA - 14-15 umm ead

Fﬁﬂ'ﬁ?u“ﬁif?
R 10U TN, - h e

@ ltalian
Resuscitation
IRC | Council



TN [ DI
VIUENLL Il

ITAUN QLA
AUDITBRIUN DELLA TECNICA - RONA - [4-14

alian
esuscitation
ouncil




EUN?H

NAZION
IR 2CQ

TRAUNA- NUOVE EVIDENIE € P
AUDITBRIUN DELLA TECNICA - ROMA - [4-If

UNIYERSITA DI TISA

alian
esuscitation
ouncil



Dh1IMA 1INTW7 ]
MA- NUOVE EVIDENIE € PE

AUDITGRIUN DELLA TECNICA - RONA - 14-1

alian
esuscitation
ouncil




Comantied o ol Wawkid heismsl of Bavse mponcy Sy (2018) 1180
1300 10,1 IO/ AT 201801083

World Journal of
Emergency surgery

- . - - - - LvuseMars
WSES classification and guidelines for liver ®
trauma
Fedeorico Coccolin'™, Fausto Catena®, Emest E. Moore", Rao vatury®, Walter BilM®, Andrew Peitzman®,
Rl Colmbra?, Sandr ol Yaram Kluger®, Fikrl M, Abu-Ziden '%, Muarco Cemesall!, Glulla Mantort !,
Massimo Sartelll' !, DNeter Weber', Gustavo Fraga ', Noel Naidoo'?, Fredernck A Moorre', Nicols Zanin '
and Luca Ansalonl’

Liver trauma

Explorative laparotomy

Ma" or liver bleeding

Peri-hepatic liver packing
* Pringle maneuver

~ Minor liver bleeding 4-/

Check for other bleeding suorce

Compression, electrocautery,
argon beam coagulation, topical
hemostatic agents, omental

* Intra-operative angiography packing, hepatorraphy
)
/ \\ x y
No active liver bleeding Active liver/retro- Check for other lesions and fix
| \ hepatic bleeding
rFeeeemssmT,e e m———— 1
| Post-operative angiography | _’} Consider i
Check forlesionsto: ~ ~ 77T T TTTTTTTTTTTT |  REBOA/REBOA-C |
S S e
\!, Hepatic isolation
: Repair Liver mobilization
Porta'l vein [r—jh (Ligation discou )
HepdicarEny :lepalr/ Selective "gfat_g’: Supra-hepatic vein Retro-hepatic Cava
l—>| Cholecystectomy in case of ri|
] or Proper hep. artery ligation) l
v v
intra-parenchymal — Trans diaphragmatic / trans thoracic and Retro-hepatic Cava exclusion /
vessels [rarely indicated) ~#| Ligation abdominal Cava clamping and repair clamping and repair
T (Consider REBOA-C) (Consider REBOA-C)
e e - ~ - -
S s ——
™ 9| Check for other lesions and fix ™| Transfer to ICU/DCR
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J Trauma Acute Care Surg. 2016 May:80(5):717-25. doi: 10.1097/TA.0000000000001034.

Current management of hemorrhage from severe pelvic fractures: Results of an American Association for the
Surgery of Trauma multi-institutional trial.

Costantini TW!, Coimbra R, Holcomb JB, Podbielski JM. Catalano R, Blackburn A Scalea Th. Stein DM, 'Williams L. Conflitti J, Keeney S, Suleiman G, Zhou T.
Spemrmy J, Skiada D, Inaba K, Williams BH, Minei JP, Privetie A, Mackersie RC, Robinson BR, Moore FO: AAST Pelvic Fracture Study Group.

3
UNIYERSITA DI PISA

»1300 Pelvic Fractures / 11 LI Trauma Centers

» 13 % Arrived in Shock ( SBP < 90 mm Hg)

» Mortality =32 %
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Abdominopelvic trauma: from anatomical @ e
to anatomo-physiological classification

Federico Coccolini'”, Fausto Catena®, Yoram Kluger®, Massimo Sartelli*, Gianluca Baiocchi®, Luca Ansaloni’

(]
and Ernest Eugene Moore
AUUIIGNIUN DILLA FULAMILA * NUAR * 1Y-13 uLieent

WSES Pelvic trauma classification

W5ES grade Young-Burgees classification  Haemodynamic  Mechanic  CT-scan First-line Treatment

MINOR WSES grade | APC I =LC I S@able Stable Yes MO
MODERATE WSESgrade Il LT IIAN - Stable Unstable  Yes Pelvic Binder in the field
APC 110 + Angioembolization (if blush at CT-scan)
OM = Anterior External Fixation *
WSES grade Il V5 -CM Stable Unstable  Yes Pelvic Binder in the field
+ Angioembolization (if blush at CT-scan)

g ~innim

WSES grade IV Pelvic Binder in the field
Preperitoneal Pelvic Packing
+ Mechanical fication (see owver)
+ REBOA
+ Angioembolization

Coccotinl e of Work! Jourmal of Emepency Sugeny Q017 125
D06 501N 108 291011 28

Woerld jJournal of
Emergency Surgery
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guidelines

Federsco Coccobni’ . Philp 7. Stahe”, Gulia Montor 0

Pelvic trauma: WSES classification and W) o

Eme=t £ Mooee", Andrew 8. Peitzrman®, Rao atury”, Ra
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YOUNG - BURGESS CLASSIFICATION

24 Hour Transfusion (Units)

LC APC VS CM

24 28 57 6.4 204 7.8 7.1

Burgess, J Trauma 1990
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Pelvic Fracture
Hemorrhage

85% - Extravasation from Fractures/Veins
119 - Extravasation from Arteries

Conclusion : Reposition Pelvic Fractures

Huittimen & Slatis, Surgery 1973
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Before

After

Simpson,
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6-8 cm . . . - Leave
. Divide Midline .
Suprapubic . Peritoneum
. . Fascia
Incision Intact

ltalian
Resusotatlon

Smith et al. J Trauma 2005; lR‘ﬁ COUDC|
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Technique

3/more pads for each side

down to the presacral space

Close the fascia or at least
the skin

Smith et al. J Trauma 2005
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Antero-Posterior Lateral Vertical
Compression Compression Shear RVP!I.'LU.’

translation

External ) External
Brotation QAR rotation
f/ ( :
internal l [ '
rotation
: VS
1 1
Q) |lalian
Anterior “resuscitation frame” Posterior “C-clamp” Resuscitation
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Hemodynamically
unstable pelvic trauma

ngioembolization DIFFERENTLY
reperitoneal L
acking

xternal fixation TEMPORARY

" ” ) | Italian
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Resuscitative thoracotomy
and aortic cross clamping
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RESUSCITATIVE
THORACOTOMY

\_ Repaired cardiac
=\ wound

> Phrenic nerve
_Left diaphragm

PENETRATING
TRAUMA

BLUNT TRAUMA

o sy 133 1A 9309

Outcomes following resuscitative

thoracotomy for abdominal exsanguination,
a systematic review

3)
UNIVERSITA DI P134

> 10 to 20% survival rate

» Plays a role

> < 6% survival rate

> Controversial role

&)

IRC

o |
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RESUSCITATIVE

THORACOTOMY

\_ Repaired cardiac

L_e?t diaphragm

Phrenic nerve

Pre-hospital cardiac arrest:
 PENETRATING: < 15 min CPR
* BLUNT: < 10 min CPR

Cardiac arrest in a trauma patient occurring on
arrival in the emergency department

Trauma patients with refractory shock and
persistent systolic blood pressure <65 mm Hg

E-FAST to detect cardiac motion!!!!! ]

ORGAN DONORS
(brain death)

POTENTIAL SURVIVORS

PRACTICE MANAGEMENT GUIDELINES

Practice Management Guidelines for Emergency
Department Thoracotomy

Working Group, Ad Hoc Sebosesssicies an Ouwcomes, American College of Surgsoss—Cammi »
Teanma

@ ltalian
Resuscitation
IRC | Coundil



A
IRl &

RAUNA- NUOVE EVIDENIE € PERC
AUDITGRIUN DELLA TECNICA - RONA - 14-1§ 0T

Furopean Joumal of Trasma and Emengency Supsry
httpay/doLorg/10.1007/500068-018-0937 4

Edward J. Nevins' - Parisa L. Moort - Jonathan Smith-Williams® - Nicholas T. E. Bird' -

i
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Tabde 1 Cine reperts of BT marvivons

@~

. Should pre-hospital resuscitative thoracotomy be reserved
* only for penetrating chest trauma?

John V. Taylor™ - Nikhil Misra'?

Pt Location Tawan Sraprciakty Mescal Inpry mee Puiemamd- Do spon  Dessssed  Podapol Heooky  Oulonse
of phydcsen  tmmpon tew  tmsod Soe on wrvdl 08 mTe tmapeort awe FHNT (1)
inwm) [T 1L
Wright ! London UK Teotoge wubde  Modcd texm )4 L Apaal (L) 4 Tk Ml ee Srvived, o
Mearphy drow sscrior el beedbing ey metho reenbogend
(=] dwa then candas ma b o delen
weem Beemue
ey
Wikl Tesar USA  Dywaradd Gownslwege 7 Fhh b Apcek wihy  No aesd 1520 FLhofkod  Paibn Servived, oo
1 e o wuser Teft chent R nuhen wrcal it seanhge
Ll o hvion feobinged i
Ll g ey 1w
Keoghand  Lomdon UK Mgwsrokd  HEMS deur 10 Too st Do wesh > 18 Vg Patsrs Servival m
Wiem [¥) ude aserie il beraba ke wilh weaed ol ewvkogesd
dva then cantaz 1Scmrigh  proknged ftan
wrew womriod s PRy o
fory o
Dok |19} Winteser Ty bl Medew n St o lewal Cuthac wen ) n Tampeonk Pationn Servomd, ow
K e trbdne et chevt “its ggural el bacrs wresad and e b
ook ECU riny e fuen rolooged dpen-
syt dently
Congetul Lomdom, UK Maddke-aged  Amesthess 34 S4 o chen® Cardias w22 2 Targpen. Patoers Servival, o
T Tube P -1 reusbgead
eansls defunt
Mo shm
Cooviad Makiol Spas Yoy sk By ) Sevend iy Cosll s > 13 >0 Torgonad  Pasens Servivel. m
1 ree et wwandied  marvhegionl
waged  defor
pratey tee
Contraindication n=>9
Massive traumatic brain injury T
Time since cardiac arrest 7
Time to Major trauma centre 2
Blunt trauma 3
Extreme patient age |
Multiple critically injured patients resulting in resource 4

limitations

Tabide 2 Papers domomsmating case senes of PHRY

UNIVERSITA DI #1354

Paper Locsicn Namber Diates Numberof  Ape (yvan)  Numberof  Trmapoet Mathod of  Method of
of PHRT:  inchaded males (%) wEviVITY e o port b hremgert S0
pecformed disc by [ juticon Rampieal

(R3] (i)
Atssmsnm London, UK 1) 19942002 41* (77 Mean 36.7¢ 30T Mems 020+ *+ o
etal [T]
Daviersad  London, UK 71 19932008 ** Lad 13 (1%3) - Airor oot Air or rosd
Lodkey
i
Cuoats &1 al Loadon, UK 29 1993199 35(897) Meas 45 4(10.3) Mesa 125 Airocros!  Alr or rosd
i
Matsuswto  Cheba, Japan W08 228a7) Medion 357 OOy o Air Atr
etal [1§]
Van Viedder Holland 33 W20+ Median ' 15 o Alrormooet %
eal [17) and 31"

It could be argued that if a pre-hospital team witnesses a

cardiac arrest secondary to trauma, or arrives within 5 min
of it occurring, that PHRT should be performed immedi-
ately, regardless of the mechanism of injury, as long as the

pre-hospital team is adequately trained, and that concurrent
DCR is initiated. This may provide a good outcome in a
small number of patients who would otherwise not survive.
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Dotted line: pericardictomy; ——
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WHAT TO DO:

RESUSCITATIVE
THORACOTOMY " {tamponade) and repair the
heart

* Aortic cross-clamp =2
improve coronary/cerebral
arterial blood flow

* Open cardiac massage

 Search/repair thoracic
injuries (control the
hemorrhage from lung and

vessels)
@ ltalian
Resuscitation
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UNIVERSITA DI #1354
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Aortic cross-clamping
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IRC ¢D2¢ (Resuscitative Endovascular Balloon Occlusion of the Aorta)
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l IRC ? Resuscitative Endovascular Balloon Occlusion of the Aorta (REBOA)
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! I Aortic Zone |

Aortic Zone 11 -[ “.

= Aortic Zone 111

Resuscitation
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EDT & PPP Vs. REBOA
____

Easyness
Rapidity

Organizational
complexity

Indications
“Diffusibility”
Possibility of
treatment

Complications
directly linked to
the procedure

Risks for the
personel

Costs

++
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ATTENTION TO NOT POSTPONE PATIENT NECESSITY
TO THE SYSTEM UNPREPAREDNESS

@ Icatlan
ResuscItation

IRC | Council



federico.coccolini@gmail.com

ltalian
Resuscitation
Council

)

IRC




CONGRESSO
F NAZIONALE
IRl 222

[RAUNA- NUOVE EVIDENZE E PERCORSI
ATORIN L TENCA - BOW - 1415 AT

ltalian Resuscitation Council
Q@ Q.ircouncil.it

ltalian
Resuscitation
Council

O

IRC




CONGRESSO
F NAZIONALE
IRl 222

[RAUNA- NUOVE EVIDENZE E PERCORSI
AUDITORION BELLA TECNICA - RONA - 19-1S OTIOBAE

ltalian
Resuscitation

IRC l Council



CONGRESSO
F NAZIONALE
IRl 222

[RAUNA- NUOVE EVIDENZE E PERCORSI
AUDITORION BELLA TECNICA - RONA - 19-1S OTIOBAE

ltalian
Resuscitation

IRC l Council



LONGRESS)
F NAZIONALE
iR o

AUDITGRIUN DELLA TECNICA - RONA - 14-15 OTTOBRE

\@ ltalian
Resuscitation
IRC | Council



CONGRESSO
LE

NAZIONA
IRl &

IRAUMA- NUOVE EVIDENZE E PE

AUDITGRIUN DELLA TECNICA - RONA - 4-I§

UNIVERSITA DI #1354

American College of Surgeons Committee on Trauma

Class Il Recommendations for Emergency Resuscitative Thoracotomy

Conditions _______ Notes

(1) penetrating cardiac injuries
that (2) arrive at trauma centers
Is BEST applied for after (3) a short scene/transport
time with (4) witnessed or
objectively measured SOL

RESUSCITATIVE
THORACOTOMY

Generally, low survival rate.
Establishes presence or not of
cardiac injuries.

Generally, low survival rate.
REBOA may be equally
appropriate salvage procedure.

SHOULD be performed In penc::tr‘at.lng non-cardiac
thoracic injuries

In exsanguinating abdominal

vascular injuries

CAN be performed

In arrest secondary to blunt
trauma. Should be limited to
those arriving with vital signs
and witnessed arrest

Very low survival rate and poor

Should RARELY be performed neurologic outcomes

| PRACTICE MANAGEMENT GUIDELINES |

| Practice Management Guidelines for Emergency
Phicc nerve J Department Thoracotomy

e \eftdiaphragm y

Working Group, Ad Hoc Subcommittee on Outcomes, American College of Surgeons-Committee on
Trauma
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RESUSCITATIVE
THORACOTOMY

\_ Repaired cardiac

S Phrenic nerve
Left diaphragm

UNIVERSITA DI P134

Box 6
Eastern Association for the surgery of trauma guidelines for resuscitative thoracotomy

Strong Recommendation:
Pulseless patient presenting to ED with SOLs after penetrating thoracic injury

Conditional Recommendations:

Wm;:resenm:gtn ED without SOLs after penetrating thoracic injury (consider
time without SOL in decision making)
Pulseless patient presenting to ED with SOL after penetrating nonthoracic injury (consider
location of injury in decision making)
Pulseless patient presenting to ED without SOLs after penetrating nonthoracic injury (few
patients may benefit, low quality evidence, and excludes isolated intracranial injury)
Pulseless patient presenting to ED with SOLs after blunt injury (some patients may not wish
to undergo EDT considering concomitant severe traumatic brain injury)

Recommendation Against:
Pulseless patient presenting to ED without SOLs after blunt injury (most patients would not

wish to undergo EDT considering concomitant severe traumatic brain injury and dismal
outcomes)

Updates in Traumatic
Cardiac Arrest

William Teeter, Damnvel Haase, .
i Ao K o t EHND B @ I3 l|a N
From Seamon MJ, Haut ER, Van Arendonk K, et al. An evidence-based approach to patient se- ReS USC| ta tl Oon
lection for emergency department thoracotomy: A practice management guideline from the I RC C ’ l
Eastern Association for the Surgery of Trauma. J Trauma Acute Care Surg 2015;79:159-73. oundcl




