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Pelvic traumse
guidelines

Federico Coccolini", Philip F. !
Ernest E. Moore’, Andrew B. P
Sandro Rizoli'?, Andrew Kirkpe
Leonardo Solaini', Marco Cere
Noel Naidoo'®, Dieter Weber”

Background

Pelvic trauma (PT) is one of the most complex manage-
ment in trauma care and occurs in 3% of skeletal injur-
ies [1-4]. Patients with pelvic fractures are usually
young and they have a high overall injury severity score
(ISS) (25 to 48 ISS) [3]. Mortality rates remain high,

particularly in patients with hemodynamic instability,

due to the rapid exsanguination, the difficulty to achieve
hemostasis and the associated injuries [1, 2, 4, 5]. For
these reasons, a multidisciplinary approach is crucial to
manage the resuscitation, to contro{ %e Eieeai‘ng and to
manage bones injuries particularly in the first hours from
trauma. PT patients should have an integrated manage-

ment between trauma surgeons, orthopedic surgeons,

interventional radiologists, anesthesiologists, ICU doctors
and urologists 24/7 [6, 7].
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Effect of a new pelvic stabilizer (T-POD®) on reduction of pelvic volume
and haemodynamic stability in unstable pelvic fractures

Edward C.T.H. Tan®*, Sander F.L. van Stigt?, Arie B. van Vugt"

* Department of Surgery - Division of Trauma Surgery, Radboud University Nimegen Medical Centre, Njmegen, The Netherlands
"Deparunent of Surgery, Medisch Spectrum Twente, Enschede, The Netherlands

LUILTIILS 1Dl avanau s al ouvigivowiioo Conc'wions

Injury The currently available literature on PCCDs in patients with
suspected pelvic fractures indicates a reduction of blood loss, and
does not show life threatening complications associated with the
PCCD use. Despite the absence of level I and Il evidence for the
clinical effectiveness of PCCDs, publications so far (level IlI-V)
report that PCCDs are effective in reducing fractures and associated

Effectiveness and complications of pelvic circumferential cor ~ hemorrhaging. The nature, severity, and rates of PCCD related

- - . X - . complications are not r‘miy known. The effectiveness and satety of
patients with unstable pelvic fractures: A systematic review BOCD ke Tn IoAidiial Fartie toges. alip semaln.'th be

Willem R. Spanjersberg, Simon P. Knops, Niels W.L. Schep, Esther M.M. van |  determined. Cases published do suggest a certain risk of skin
Peter Patka, Inger B. Schipper ' damage and possible damage to internal organs after the use of a

he anthare tharafars crata that nracnactiva randamicor
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journal homepage: www.elsevier.com/locate/injury

Review

minute t094(p =0. 02) Out of ten patients in whom the circulatory response
before and after the T-POD* was recorded, seven were good responders, one had a transient response
and two responded poor.




Conclusions

This paper supports previous research that a significant pro-
portion of pelvic binders are sub-optimally placed. Given the ap-
plication of pelvic binders is aimed at improving haemodynamic
management of unstable pelvic injuries it is important to ensure
correct fit for optimal efficacy and reduction of complications. Our

findings of risk factors for sub-optimal position should be incorpo-
rated into education for clinicians applying the binders to highlight
trauma patient populations in whom fit is challenging or be con-
sidered in the design of future pelvic binders. Equally, clinicians
should be confident in their assessment of fit using plain pelvic
radiography and ideal positioning for the binder allowing them to
_.' adjust the position as clinically required.
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PRE-H REBOA

Pre-hospital REBOA

Indications for pre-hospital Zone Il REBOA are adults with non-
com ressi_bleAexsa‘n uinatip haemorr_ha - fAr‘om‘ e_itherblunt or

pénetratin pelvic injury. REBOA is pérfofmed as an adjunct to
standard trauma care in patients assessed to be at risk of imminent
hypovolaemic cardiac arrest secondary to exsanguinating pelvic
haemorrhage (with or without lower limb haemorrhage). This group
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Table 3 - In-hospital management of injured patients who underwent pre-hospital Zone Ill REBOA.

Patient CT Immediate Immediate Location of Haemorrhage control Intervention Other surgical procedures
prior to Interventional Open definitive
DHCP Radiology Surgery balloon
deflation

IR |IIA embolisation Femoral fixation, endovascular thoracic

aortic dissection repair

Laparotomy, pelvic packing, lleostomy, colostomy, fasciotomies, popli-

IIA embolisation. teal artery interposition graft, TKA, pelvic
fixation

Laparotomy, pelvic packing \Thoracotomy

Laparotomy, pelvic packing elvic and tibial fixation

REBOA elvic fixation & femoral fixation

REBOA elvic and femoral fixation, completion TKA

REBOA (Braniectomy

REBOA aparotomy, resuscitative thoracotomy

Laparotomy, pelvic packing, IIA Nepair SFA REBOA puncture site, Supra

embolisation ubic catheter

Laparotomy, pelvic packing, splenec- [Pelvic fixation, Bilateral BKAs

tomy, bilateral 1A ligation, Repair CFA

REBOA Bilateral Femoral fixation, fixation radius

Laparotomy, ligation IIA Pelvic and ankle fixation, resection of
rectum.

REBOA AKA, popliteal artery interposition graft, X-
Fix

N N Y
N N Y
Y Y N
Y N N
Y N N
N N Y
N N Y

=
<

CT, computed tomography; DHCP, definitive haemorrhage control procedtfg: IR, interventional radig#gy; IIA, internal iliac artery; OR, operating room; TKA,
through knee amputation; NA, not achieved; CFA, common femoral artery; SFRzsuperficial fepaefal artery; BKA, below knee amputation; AKA, above knee
amputation.




Conclusion

/. i W This case series demonstrates the feasibility of REBOA in a physician led
"l pre-hospital care system, as a resuscitation strategy for patients in
’ extremis from exsanguinating pelvic haemorrhage. Pre-hospital Zone |

REBOA sgmﬁcantlx |mEroves blood Eressu re and max reduce the risk of
Ere—hoseltal thovolaemlc cardiac arrest and earlx death due to

exsanguination. Distal arterial thrombus formation is common, and
should be expected and actively managed.

The introduction of this technique was supported by a structured
education programme,” regular team training and a robust gover-
nance system. In addition, the Pre-hospital and Emergency Depart-
ment Endovascular Resuscitation (PEER) Course was created to
disseminate knowledge and leaming regarding this resuscitation
strategy within the wider pre-hospital and in-hospital team.
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IN-HOSPITAL APPROACH

Coccolini et al. World Journal of Emergency Surgery (2017) 12:5

DOI 10.1186/513017-017-0117-6 World Journal of

Emergency Surgery
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in the Field: Pelvic Binder

- In the E.D.: FAST-E, Thoracic and Pelyic X-ray,

A

Pelvic Trauma

(if mechanical instability evident or suspected)

Femoral Arterial Line according to Patient Condition

/\

Hemodynamically Stable I

Consider Angio
CT-Scan = = = = B! prior to Extfix. if |
necessary i

v

[ Mechanically Unstable |

™S

Minor Lesions Moderate Lesions
WSES | WSES 11 - 111

!
|_Nom |

Temporary mechanical stabilization *

\
\ -~
\ -«

Postive Blush \ . e
at CT-Scan v
ML

I Hemodynamically Unstable

MTP activation

Severe Lesions
WSES IV

Preperitoneal Pelvic Packing
+ Temporary mechanical stabilization
+ REBOA
+ Angioembolization

|F: Evisceration - Impalement - Peritonitis -
FAST-E + / Perineal examination +

m YES i Freeair - Localized thickened bowel at imaging
| |

v = Laparotomy :

|
|
| I Angioembolization &~
|
|
|

Serial Clinical/Laboratory/ Definitive
e s mmw- > Radiological Evaluation Mechanical
Consider Re-Angio if indicated Stabilization
Po Al (MAanaAgemern .III '*‘ 'I nemonvyn II S1anie ana m A ' i ns DUE WA () I e alnl P} [

Waorld Journal of
Emergendy Surgery

Pelvic trauma: WSES classification and o
guidelines

Federico Coceolrs
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- ‘ ‘ , - Table 2 WSES pelvic injuries classification (*: patients hemodynamically stable and mechanically unstable with no other lesions
g. 2 Young and Burgees classification for skeletal pewvic lesions

requiring treatment and with a negative CT-scan, can proceed directly to definitive mechanical stabilization. LC: Lateral Compression,
APC: Antero-posterior Compression, VS: Vertical Shear, CM: Combined Mechanism, NOM: Non-Operative Management, OM: Operative
Management, REBOA: Resuscitative Endo-Aortic Balloon)

WSES grade Young-Burgees classification = Haemodynamic  Mechanic  CT-scan  First-line Treatment
MINCR WSES grade | APCI-LCI Stable Stable Yes NOM
MODERATE  WSES grade || LC 1w Stable Unstable Yes Pelvic Binder in the field
APC 1Al + Angioemboalization (if blush at CT-scan)
OM — Anterior External Fixation *
WSES grade Il VS - CM Stable Unstable Yes Pelvic Binder in the field
+ Angioemboalization (if blush at CT-scan)
OM - C-Clamp *
SEVERE WSES grade IV Any Unstable Any No Pelvic Binder in the field

Preperitoneal Pelvic Packing

+ Mechanical fixation {see over)
+ REBOA

+ Angioembolization




WHICH ARROWS?

Severe Lesions
WSES IV
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Conclusion
In summary, there is no evidence for an advantage of the pelvic C-clamp over the pelvic binder, regarding bleed-
ing control in type-C pelvic ring injuries. On the contrary, using the pelvic binder, by trend, shows better results
than using the C-clamp. Moreover, the pelvic binder is easier and, especially, muc% mier to use and apply.
T T T T T T e T e T e e T e T s

the C-clamp should be used.

However, especially in the case of unstable type-C pelvi
L1C - C ' C AUC 1O OLNC i L]
play an important role in the treatment concept, together with an externa 3 e pelvic ring.
Thus, known complications related to the long-term use of a pelvic binder, like pressure marks or dislocation
of the device, can be avoided, and ICU-care can be easily facilitated, for example because of a better accessible
anogenital region. Primary use of the C-clamp should remain a treatment for selected cases only and if the

trauma surgeon is familiar with it.

c ring injuries, in which a timely definitive stabilization

v
0 1 DO Or p /] (1119 NOL DOSS1D

Received: 29 August 2020; Accepted: 30 December 2020
Published online: 27 January 2021



Reproduced with permission from “Preperitoneal pelvic packing for hemodynamically unstable pelvic fractures: a paradigm shift, * by CC Cothren et al., 2007, Journal of

Prepéy, 62, p. 836. Copyright 2007 by Lippincott Williams and Wilkins.

Dina M. .« cciecace ) s sacenns are 2w

* Rutgers University NJMS, Department of General Surgery, Residency Office, 185 South Orange Avenue, MSB G-512, Newark, NJ 07103, USA
b Rutgers University NJMS, Department of General Surgery, Division of Trauma Surgerv and Critical Care. 140 Bergen Street. Suite E 1625. Newark. N1 07101.
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Preperiton
life-threat

Clay Cothi
Amy E. W

Despite this reduction in mortality, PPP should not be’
adopted for use in all pelvic fracture patients; this invasive pro-
cedure should be reserved for the patient in refractory shock
despite hemostatic resuscitation. We feel this “trigger” for inter-
vention for pelvic fracture—related bleeding, hypotension despite
two units of RBCs, is a reasonable one. Would these patients have

stopped bleeding 1f we had simply confinued to fransfuse them?
That is hard to say. The mean transfusion was four units of RBCs
in the ED, and the patients remained hypotensive. The “trigger”
for angiography at other institutions includes a pelvic hematoma,
a blush on CT scan in a stable patient, a SBP < 90 mm Hg regard-
less of transfusion requirements, or for the first unit of RBCs
transfused.'® A similar statement could be made of patients un-
dergoing AE; perhaps they did not need the intervention and sim-
ply would have stopped bleeding. In the end, we feel we need a
“tngget’ ’ to intervene for pelwc ﬁacture—related bleedmg and be-

ASONADIC X T ldl' 0

with
ares

MORE THAN 80/ OF BLEEDING ARE VENOUS..

Yy UliSiau

1mtlal blood transfusmn.
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The use of REBOA should take into account skills,
higl : hei licability [47, 48] bil
ity of clinicians and cost [49, 50]. For optimal success,
REBOA requires careful system-wide multidisciplinary
implementation [51]. Institutions are responsible for

[42] as well as evaluating system capabilities [52]. A very
small number of trauma centres have an extensive
experience with REBOA; thus, these results may not be
generalizable to all trauma centres [42]. Finally, we in-
cluded studies with a heterogeneous use of REBOA
which should be taken into account (catheter size, occlu-
sion zone, protocols, physiologic indications for REBOA
insertion).

Conclusion

Among non-compressible torso injuries, we found a
positive effect on overall mortality of REBOA when
compared to RT but no valid conclusions can be made
due to selection bias, while not statistically significant
the comparison of REBOA versus no-REBOA from
which the most valuable contribution for clinical prac-
tice is drawn. REBOA should be promoted in specific
training programs in an experimental setting in order to
test its effectiveness as temporary management to haem-
orrhage control and resuscitation. Prospectively assessed

Aata  wnth onerifir incliician and  aveliician  eritoria

ideally in a randomized controlled trial, should be
planned in order to limit the bias coming from observa-
tional studies. Future studies must address specific indi-
cations for REBOA to know which population could
benefit the most from its use.

Abbreviations

aOR: Adjusted odds ratio; GCS: Glasgow Coma Scale; IQR: Interquartile range;
IS5: Injury severity score; MD: Mean difference; MOOSE: Meta-Analysis of
Cbservational Studies in Epidemiology; OR: Odds ratio; PRISMA: Preferred
Reporting Items for Systematic Reviews and Meta-Analyses; RCT: Randomized
controlled trials; REBOA: Resuscitative Endovascular Balloon Ccdusion of the
Aorta; RoB: Cochrane Risk of Bias; RT: Resuscitative thoracotomy;

SMD: Standardized mean difference; SNLG: Sistema Nazionale Linee Guida
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Lista delle raccomandazioni formulate

Quesito 7: Il posizionamento del REBOA (Resuscitative Endovascular Balloon
Occlusion of the Aorta) é efficace dal punto di vista clinico e dei costi per il controllo

temporaneo dell’emorragia grave nei pazienti con Trauma Maggiore?

Raccomandazione 12. Nel paziente con Trauma Maggiore e con ipotensione da shock
emorragico non vi & indicazione all’utilizzo del REBOA se non nell’ambito di adeguati
programmi di sperimentazione [raccomandazione forte, qualita delle prove molto

bassa].

Raccomandazione 13. In pazienti in arresto/peri-arresto cardiocircolatorio da
cause emorragiche, presumibilmente sottodiaframmatiche, & preferibile I'utilizzo del
REBOA alla toracotomia resuscitativa come misura temporanea in attesa del controllo
definitivo dell’'emorragia [raccomandazione condizionata, qualita delle prove molto

bassa].



REBOA vs PELVIC PACKING

CONCLUSION

In conclusion, we found that PPB and zone 3 REBOA are
effective alternatives to OP 1n this animal model of lethal pelvic
fracture-associated hemorrhage. Zone 1 REBOA extends survival

time but with significant systemic physiologic disturbance and a
high rate of immediate mortality upon reversal. We believe that
both of these interventions warrant further evaluation, and poten-
tial fielding with forward military surgical units or austere teams
that may be called upon to provide prolonged field care to patients
with major pelvic fracture-associated hemorrhage.

\¢ ' l ll LE RN A o8 "vllr rl IJ"'J \"Ilu I SRR PR N vy J l — . N\ J

N

ok i -k




FETET - Role of Pre-peritoneal Pelvic Packing in hemodynamically

unstable pelvic fractures

Role of REBOA in hemodynamic unstable pelvic ring
injuries

- Resuscitative thoracotomy with aortic cross-
clamping represents an acute measure of temporary
bleeding control for unresponsive patients “in ex-
tremis” with exsanguinating traumatic hemorrhage.
[Grade 1A]

- REBOA technique may provide a valid innovative
alternative to aortic cross-clamping [Grade 2B].

- In hemodynamic unstable patients with suspected
pelvic bleeding (systolic blood pressure <90 mmHg or
non-responders to direct blood products transfusion),
REBOA in zone Il should be considered as a bridge
to definitive treatment [Grade 2B].

- In major trauma patients with suspected pelvic
trauma, arterial vascular access via femoral artery
(e.g. SFr) introducer might be considered as the first
step for eventually REBOA placement [Grade 2C].

- Partial-REBOA or/and intermittent-REBOA should
be considered to decrease occlusion time and ische-
mic insult [Grade 2C].

— - Patients with pelvic fracture-related hemodynamic
instability should always be considered for pre-
peritoneal pelvic packing, especially in hospitals with
no angiography service [Grade 1C].

- Direct preperitoneal pelvic packing represents an
effective surgical measure of early haemorrhage
control in hypotensive patients with bleeding pelvic

— - Pelvic packing should be performed in conjunction

with pelvic stabilization to maximize the effectiveness
of bleeding control [Grade 2A].
- Patients with pelvic fracture-related hemodynamic
instability with persistent bleeding after angiography
should always be considered for pre-peritoneal pelvic
packing [Grade 2A].

— - Pre-peritoneal pelvic packing is an effective tech-
nique in controlling hemorrhage in patients with pel-
vic fracture-related hemodynamic instability

undergone prior anterior/C-clamp fixation [Grade
2A].




Skill Chirurgica “easy”

Target selettivo: emorragia pelvica
Ottimo tamponamento/controllo
emorragia a bassa pressione
(venoso/osse0)

Complicanze locali

Poche complicanze sistemiche

PELVIC
Packing

Skill multidisciplinare

Effetto Bridge limitato nel tempo
rischio di complicanze sistemiche
(ischemia/riperfusione/sindrome
compartimentale)

Effetto modulabile (reboa parziale,
intermittente)

Target multiplo: addome, pelvi, arti
Utilizzabile in paz in ACR
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CONCLUSION

While mortality analyses are a key outcome 1n trauma re-

rahty rates of PPP and AE, 22% and 36% Itis nnp0351ble to di-

rectly compare these modalities because of the bias, heterogene-
ity, and inadequate reporting of physiological data. Decision

Volume Y4, Number 5

making for the role of AE and PPP needs to be decided by the

t:reating team based on the Ehxsiological status of the Batientz

and the current literature cannot inform that decision-making pro-
cess. Based on the literature, more than one quarter of patients
who proceed to PPP in the initial instance required subse-
quent AE for hemorrhage control. This systematic review
highlights the need for standardized reporting in this high-risk
group of trauma patients.
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TAKE HOME MESSAGE

Background

Pelvic trauma (PT) is one of the most complex manage-
ment in trauma care and occurs in 3% of skeletal injur-
ies [1-4]. Patients with pelvic fractures are usually
young and they have a high overall injury severity score
(ISS) (25 to 48 ISS) [3]. Mortality rates remain high,
particularly in patients with hemodynamic instability,
due to the rapid exsanguination, the difficulty to achieve
hemostasis and the associated injuries [1, 2, 4, 5]. For
these reasons, a multidisciplinary approach is crucial to
manage the resuscitation, to control the bleeding and to

trauma. PT patients should have an integrated manage-
ment between trauma surgeons, orthopedic surgeons,
interventional radiologists, anesthesiologists, ICU doctors
and urologists 24/7 [6, 7].
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