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Sunum akisi:

e Pelvik travmanin tanimi ve onemi

* Pelvik hemoraji
* Hemodinamik instabilite
* Acil tedavi yaklasimlari

* Preperitoneal Pelvik Paketleme, C-Klemp,
Endovaskuler yaklasimlar

e Ozet



Pelvik travmalar:




Bize dusen!

 Hastay! yasatmak!

(hemodinamik stabiliteyi

saglamak)

e Stabiliteyi saglamak!

(pelvik simetri)




Pelvik travmalar:

Hemodinamik
instabilite oldurur!

Pohlemann T et al. Survival trends and predictors of mortality in severe pelvic trauma: Estimates from the
German Pelvic Trauma Registry Initiative , Injury, May 2011.




Mortalite oranlar::

T

Table 2 Causes of Martality at Specific Time Intervals in Pelvic
| Trauma Patients

| Hospital Arrival Associated Injuries  Complications®

| 0-24 h 43 (48 %) 3 (3 %)

. 24-48 h 4 (80 %) 0 (0)

' 48-72 h 3 (43 %) 1 (14 %)
(>72 h 35 (64 %) 48 (87 %)

0-24 h: including 24Ng; 24-48 bfincluding 48 h, not including 24 h; 48-72 h:
including 72 h, not inclOBT 48 h; “complications refer to in-hospital or
trauma related complications as addressed in detail in Methods section
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Pelvik hemoraiji:

e 1. siradaki olum nedeni

e Kaynak:

— %80-90 venoz:
* Kirik hatti!
* Presakral venoz pleksus
* Perivesikal venoz pleksus

— %10-20 arteryel

* Retroperitoneal, 4 It.ye
varan!




Pelvik hemoraiji:




Retroperitoneal bolge:

Ust sinir: diafram,
Alt sinir: pelvik diafram

Lateral : Q. Lumborum, 12. kosta
ile birlikte.

On sinir: paryetal periton
Arka sinir: Psoas, Q. Lumborum,

lliacus ve O. internus / |

Retroperitoneal bolge |




Pelvik hemoraiji:

* AP yaralanmalar arkadan kanar

* LK yaralanmalari 6nden kanarlar

* Radyolojik bulgular kanamayla ilgili

olmayabilir
* internal rotasyon tehlikeli

* Pelvis manuple edilmez!



Hemodinamik instabilite:

Kan basinci <90 mmHg
* Nabiz >100/dak.

* Sok indeksi >1

* Baz acigi, >6mmol/l (metabolik asidoz)

e 24 saatte 4-6 liniteden fazla kan/kan uriinii

gerekliligi (arteryel kanama?)



Kotu prognoz belirleyiciler

Bir cm.yi gecen:
— Sakroiliak ayrilma
— Pubik diastaz

— Obturator forameni icine alan kirik
130’u gecen nabiz
Hipotansif slirecin uzamasi

Hematokritin 30’un altinda olmasi



Clinical Orthopaedics
Clin Orthop Relat Res (2012) 470: 20902047 a'ﬂd Related Rﬂﬁeﬂrﬂhw
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SYMPOSIUM: DISRUPTIONS OF THE PELVIC RING: AN UPDATE

What are Predictors of Mortality in Patients with Pelvic
Fractures?

Joerg H. Holstein MD, Ulf Culemann MD,
Tim Pohlemann MDD, Working Group Mortality in Pelvic Fracture Patients

Riskli hastalar:

 Erkekler

e Multi travma hastalari

death, (2) demography, and (3) pattern and severity of injuries ~ Results A total of 238 (4%) patients died a median of

in patients with pelvic ring fractures who did not survive, 2 days after trauma. The main cause of death was massive
Methods We prospectively collected data on 5340 patients  bleeding (34%), predominantly from the pelvic region (62%
listed in the German Pelvic Trauma Registry between April of all patients who died because of massive bleeding). Fifty-

30, 2004 and July 29, 2011; 3034 of 5340 (57%) patients six percent of nonsurvivors and 43% of survivors were male,
Nonsurvivors were characterized by a higher incidence of
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ok kanayan kiriklar: Sakrum k.




Cok kanayan kiriklar: Agik kitap

WL: 8191 WW: 16383 [D]



Cok kanayan kiriklar: Acik kitap




Siniflama

Pennal
Letournel

Bucholz

Young & Burgess
Tile

WSES: (World Society of Emergency Surgery)



WSES Siniflamasi
(World Society of Emergency Surgery)

* Hemodinamik durum ve Young & Burgess
siniflamasini vurgular:

— Minor (WSES Grade |):

Hemodinamik ve Mekanik stabil
— Orta (WSES Grade Il ve lll):
Hemodinamik stabil, Mekanik anstabil
— Ciddi (WSES Grade IV):

Hemodinamik ve Mekanik olarak anstabil



Oliimciil pelvis kingina yaklasim

* Ciddi (WSES Grade IV): Hemodinamik

ve Mekanik olarak anstabil

* Hayat kurtarici girisim gerektiren

yegane ortopedik yaralanma!
* Takim ¢alismasi sart

* Algoritma



Oliimcuil pelvis kingina yaklasim

X

Eksternal Internal




Hemodinamik instabilite tedavisi:

* ‘Mekanik tespit’ ve ‘kanama kontrolili’ esastir.
— Eksternal fiksator
— C klemp (Ganzin C klempi)
— Preperitoneal Pelvik Paketleme (PPP)

— Akut internal tespit (perkiitan pelvik vidalama)

— Anjiografik Embolizasyon




e Sicak tut

* Genis IV kaniller
* Sivi ve kan tedavisi

* Acik yaralarin tedavisi




Noninvaziv pelvik tespit




Noninvaziv pelvik tespit: Carsaf ve klemp
Routt. M.J.C. Et al, JOT, 2002
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Noninvaziv pelvik tespit: Carsaf ve klemp
Routt. M.J.C. Et al, JOT, 2002
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Pelvik eksternal fiksator

e Venoz kanamalari

kontrol eder
* Hayat kurtarici
e Pelvik hacmi t

» ARiF’a doniilebi



Uygulama teknigi: Civi yerlestirme yeri

* En sik superior

* inferior (supraasetabular)

daha stabil

 Abdomen bakimi kolay

* Son yillarda populer!..




inferior




Acik pelvis kiriklar::

%25-50 mortal

Rektal veya vajinal

penetrasyon

Pelvik tamponad kaybolur

Kolostomi, eks- fiks.



Acik pelvis kiriklari:




Anjiyografik Embolizasyon

 ABD’de yaygin

* Arteriel kanamayi
durdurur, tamponad
olusumuna yardimci olur

e Hastalarin yaklasik %3-10
gerekir

* Transfer sorunu

* Acil cerrahi gereken
hastalarda zaman kaybi




Preperitoneal Pelvik Paketleme: PPP

* Avrupa (Almanya)
* Anjiografiye alternatif?

e Hemodinamik instabilitede
etkili bir alternatif (%80)

* Orijinal olarak:

— Hannover’de Tim Pohlemann
et al. (1995)

— Zurich’de Ertel et al. (2001)

* Anjiografinin mumkiin olmadigi
verde PPP hayat kurtarici!

LA

Wolfeang Ertel, MD



PPP: Endikasyonlar

* HD instabil hasta

* 2 Unite kan verilmesine ragmen TA<90
mm-Hg

* PPP ve laparotomiden dnce mutlaka dnce
pelvis fikse edilmelidir!
—C-Klemp
— Eks-fiks



PPP: Hizli ve kolay uygulanabilir bir
yontemdir!




PPP: Teknik




PPP: Teknik

* Retroperitoneal bolgeye ulasilir
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PPP: Teknik
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Politravma Kursu, Kasim 2016




Politravma Kursu, Kasim 2016




Literatur?

Journal of Orthopaedic Trauma
Vol. 15, No. 7, pp. 468474
© 2001 Lippincott Williams & Wilkins, Inc., Philadelphia

Control of Severe Hemorrhage Using C-Clamp and Pelvic
Packing in Multiply Injured Patients With Pelvic
Ring Disruption

Wolfgang Ertel, Marius Keel, Karim Eid, Andreas Platz, and Otmar Trentz

Division of Trauma Surgery, University Hospital Zurich, Zurich, Switzerland

Objectives: Evaluation of diagnostic and therapeutic workup
in multiply injured patients with pelvic ring disruption and
hemorrhagic shock.

Design: Prospective study.

Patients: Twenty consecutive multiply injured patients (ISS:
41.2 £ 15.3 points) with pelvic ring disruption and hemorrhagic
shock.

Intervention: A C-clamp was used for primary stabilization of
the pelvic ring instability. In patients with persistent or massive
hemorrhage, laparotomy and pelvic packing were performed.
Consecutive measurements of blood lactate levels during the
carly period after injury.

Main Outcome Measurements: Lactate, mortality.

Results: A C-clamp was applied in all patients within 57.4 +
30.6 minutes of arrival. Fourteen patients underwent laparoto-
my with pelvic packing for control of hemorrhage, three pa-
tients additional resuscitation thoracotomy (aortic clamping: n
= 2). Four patients died of exsanguinating hemorrhage during
the first 5.4 + 3.3 hours from arrival, one patient because of
septic multi-organ failure twenty-three days after injury (total

mortality: 5/20; 25 percent). Lactate levels at admission were
elevated in all patients (5.1 + 2.6 mmol/l). Increased blood
lactate levels (4.8 £ 1.7 mmol/l) (+71 percent; p < 0.05) were
observed in survivors undergoing laparotomy compared with
survivors without laparotomy (2.8 + 1.1 mmol/l). In contrast,
hemoglobin (7.0 £ 2.6 g/dl versus 7.9 + 2.2 g/dl) and hemat-
ocrit (21.4 + 6.4 percent versus 23.2 + 6.8 percent) were similar
in both groups. In patients who died during the first hours after
admission, lactate levels were elevated (8.6 = 2.5 mmol/l) com-
pared with survivors (4.2 = 1.8 mmol/l) and increased further.
Conclusions: Sequential measurements of blood lactate levels
during the early period after injury may provide a more rapid
and reliable estimation of true severity of hemorrhage than
routinely used parameters. Pelvic packing in addition to pelvic
ring fixation with a C-clamp allows for effective control of
severe hemorrhage in multiply injured patients with pelvic ring
disruption.

Key Words: Pelvic injury, Hemorrhage, Diagnostics, Lactate,
Therapeutic, External fixation, C-clamp.

The incidence of pelvic trauma increased over the last
decade because of a rising number of high-speed acci-

bleeding represents a serious problem in those patients
and is the crucial hallmark for survival during the early

|

Wolfgang Ertel, MD
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The Journal of TRAUMA® Injury, Infection, and Critical Care

Preperitonal Pelvic Packing for Hemodynamically Unstable
Pelvic Fractures: A Paradigm Shift

C. Clay Cothren, MD, Patrick M. Osborn, MD, Ernest E. Moore, MD, Steven J. Morgan, MD,
Jeffrey L. Johnson, MD, and Wade R. Smith, MD

Background: The current manage-
ment of pelvic fracture patients who are
hemodynamically unstable in the United
States consists of aggressive resuscitation.

PPP bu hastalarin tedavisinde bir d

fixation, according to our protocol. Statistics
are reported as mean = SEM and analyzed
using Student’s ¢ test.

Results: During the study period. 28

nificantly different (12 = 2.0 versus 6 = 1.1;

p = 0.006). The first 4 patients underwent

routine angiography postPPP, with 1 un-

dergoing therapeutic embolization: 4 of

evrimdir!

mortality.

Methods: Since September 2004, all
patients at our ACS-verified level I trauma
center with hemodynamic instability and
pelvic fractures underwent PPP/external

elvic fracture patients who are hemodynamically unsta-
ble are a diagnostic and therapeutic challenge for the

(PRBCs) during 82 = 13 minutes in the
ED. Blood transfusion requirements be-
fore postoperative surgical intensive care
unit (SICU) admission compared with the
subsequent 24 postoperative hours were sig-

after PPP, and this approach appears to
reduce mortality in this select high-risk

group of patients.
Key Words: Trauma, Pelvic fracture,
Preperitoneal pelvic packing, Hemorrhage.
J Trauma. 2007:62:834-842.

by appropriate interventional radiology access and embolization
may consume hours while the patient remains hemodynamically



Preperitoneal pelvic packing reduces mortality in patients
with life-threatening hemorrhage due to unstable pelvic

fractures

Burlew, Clay Cothren MD; Moore, Ernest E. MD; Stahel, Philip F. MD; Geddes, Andrea E., Wagenaar, Amy E.;
Pieracci, Fredric M. MD; Fox, Charles J. MD; Campion, Eric M. MD; Johnson, Jeffrey L. MD; Mauffrey, Cyril MD

Journal of Trauma and Acute Care Surgery: February 2017 - Volume 82 - |ssue 2 - p 233242
doi: 10.1097/TA.0000000000001324
AAST 2016 Plenary Papers

EOIIOE S T LT ol

K takviyesine ragmen kanama kontrol
edilemiyorsa, PPP uygulanmalidir!

PEIVIG TTEGIUNE PaEUsTIS 1T STUGR: AN IOETTIDUTZEuoTT (S ) 15 U1 THUST GUITITTTONT ST VETTUOT, Ui Vb yiarng
group revealed time to AE averaged 5 hours. The goal of this study was to evaluate the time to intervention
and outcomes of an alternative approach for pelvic hemorrhage. We hypothesized that preperitoneal pelvic
packing (PPP) results in a shorter time to intervention and lower mortality.

METRHODS: In 2004, we initiated a PPP protocol for pelvic fracture hemorrhage.

RESULTS: During the 11-year study, 2,293 patients

underwent PPP (mean age, 44 £ 2 years; Injury Seve The Journal of

Trauma and

Acute Care Surgery



Antisok C-Klemp uygulamasi

* PPP ile birlikte olduke¢a f
etkin | &

* Pelvik hacimi daraltir

* Uygulama teknigi ve
komplikasyonlarina Z et




C-Klemp: Anatomik ozellikler

* iliak kanat disyaninda

hafif ¢ikinti Uizerinden

* Skopi altinda kolay

bulunur




Endikasyon ve kontrendikasyonlar

* Ana endikasyon: Hemodinamik instabil Tip C

pelvis kirigi (SI ayrilma, sakrum kirig)

* Kontrendikasyonlar:
— ilium ici kinklar
— Transiliak kirikh gikiklar

— Tip C hemodinamik stabil kiriklar



OTA web sayfasindan alinmistir



REBOA

* Aortun endovaskiiler gecici okluzyonu
* Henuz yeni
* Extremis hastalara saklanmali, kalici tedaviye

kadar kisa sureli uygulanmali

* Etkili olduguna ve mortaliteyi azalttigina dair

guclu kanitlar yok, ileri calismalar gerekli



Ahmed and Kuo BMC Emergency Medicine ~ (2024) 24:104
https://doi.org/10.1186/512873-024-01020-y

SEARCH

BMC Emergency Medicine
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Zone 3 REBOA Use in Hypotensive Patients With Blunt Pelvic Trauma Requiring Hemorrhage Control Surgery: A National

Retrospective Cohort Study

Herbert Downton-Ramos, MD, Aulon Jerliu, MD %[, 1.3, and Daniel Ricaurte, MD w‘f:iv; View all authors and affiliations
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Abstract

Background

Resuscitative endovascular balloon occlusion of the aorta (REBOA) is increasingly used for hemorrhage
control in trauma patients, yet its role in blunt pelvic trauma remains controversial. This study evaluates
outcomes in hypotensive patients with blunt pelvic trauma undergoing hemorrhage control surgery,

comparing those who received zone 3 REBOA to those who did not.

Methods

A retrospective cohort analysis was conducted using the ACS Trauma Quality Programs Participant Use File

(TQP-PUF) from 2016 to 2019. Adult patients (218 years) with hypotension (SBP <100 mmHg) and blunt pelvic

trauma who underwent surgical hemorrhage control were included. Exclusion criteria included traumatic
brain injury, preperitoneal packing, resuscitative thoracotomy/sternotomy, and bleeding diatheses.
Propensity score matching (1:1) was used to compare patients who received zone 3 REBOA versus those
who did not. Primary outcomes were 24-hour and in-hospital mortality. Secondary outcomes included

transfusion volume, acute kidney injury (AKI), and lower extremity amputation.

Results

rﬁ[l/[l Metrics and citations

Special Issue
Calls for Papers

Find a home for your research »»

e REBOA bu hastalarda yuksek mortalite
e ve transfuzyon oranlari ile beraber

Conclusions

Zone 3 REBOA in hypotensive blunt pelvic trauma was associated with higher mortality and transfusion
needs. These findings highlight the need for cautious use and further prospective investigation.




Surgery Open Science 19 (2024) 146-157
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Research Paper A
Pelvic packing or endovascular interventions: Which should be given s

priority in managing hemodynamically unstable pelvic fractures? A
systematic review and a meta-analysis
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matching studies, prospective cohort studies, observational cohort studies, quasi-randomized clinical trials r

evaluating PP and EI (AE or REBOA) for the management of patients with hemodynamically unstable pelvie
fractures, were included. Mean Difference (MD), relative risk (RR), and 95 % confidence intervals (CI) were



FAST

Ameliyathane

|

Laparotomi, Ex-Fi
EV

|

HD stabil?

hayir

Burlew CC, 2011, J Am Coll Surg

Acilde 2 U Tam Kan

HD;V Nliinstabil

Yogun Bakim

Ameliyathane

Devam eden transfuzyon ihtiyaci

Anjiografi

—> | Yogun Bakim




Ogrendiklerimiz:

Kanamanin buyuk bolimu venozdur

Pelvisin erken reduiksiyon ve tespiti venoz
kanamanin en onemli kontrol yontemidir

Kirik uglarinin karsilastiriilmasi kanamayi
azaltir

Kirik uglarinda hareketin azalmasi pihti
olusumunu kolaylastirir

Kompresyon kanamayi azaltir




Eve gidecek mesaj

Pelvis kinigi olduriar!..

Noninvazif tespit yontemleri ve ¢arsaf
uygulamasini unutma

Acik kiriklar: Kolostomi ve eks-fiks

Hemodinamik instabilite: anjiografi ve
pelvik paketleme hayat kurtarir

Takim calismasi, ulusal algoritma ve
politikalar gereklidir
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