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Pauwels fracture classification

Osteotomy for femoral neck nonunions 

F. Pauwels

Principles

1. Assess the patient

2. Early fixation if possible
Pelvis, femur, spine

Major fx.: Femur = example

1. Assess the patient

what parameter, when ?

2. Early fixation if possible
Pelvis, femur, spine
what method of fixation ?
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coagulopathy

hypothermia

� Permeability

Endothelial damage

Immune dysfunction

hypoxemia

mediator releaseobstruction

coagulation inflammation

hypoxemia

Acute blood loss: triade of death

hemorrhage

Indicator: acid base changes

Lactate, base excess etc.
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Polytrauma

Course 2005

Leeds

coagulopathy

hypothermia tissue injury
(major fx., lung contusion)

� Permeability

Endothelial damage

Immune dysfunction

hypoxemia

mediator

release

mediator releaseobstruction

coagulation inflammation Tissue necrosis, hypoxemia

hypoxemia

Blunt Polytrauma: Four vicious cycles

hemorrhage

Initial parameters:
look at  4 vicious cycles

1. LUNG: Pulmonary dysfunction (PaO2/FiO2 < 250)

2. TEMP: Hypothermia (< 32 °C)

3. HEMOSTASIS: Platelet count (< 95.000), signs of DIC

4. SHOCK: Lactate, BE, unresp. to therapy >10 blood units/6 hrs. 

(urine output < 50 mL/30 min.)
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��
stable patientstable patient

BorderlineBorderline

unstable patientunstable patient

patient in extremispatient in extremis

Parameter Stable Borderline Unstable In extremis 

Shock Blood pressure (mmHg)

Blood units (2 hours)

Lactate levels

Base deficit mmol/l

ATLS Classification

100 or more

0 - 2 

normal range

normal range

I

80 - 100

2 - 8

around 2.5

no data

II – III

60 - 90

5 - 15

> 2.5 

no data

III – IV

< 50 - 60 

>15 

severe acidosis

>6 - 8

IV

Coagulation Platelet count (µg/ml)

Factor II and V (%)

Fibrinogen (g/dl)

D-Dimer

> 110.000

90 – 100

> 1

normal range

90.000 – 110.000

70 – 80

around 1

abnormal

< 70.000 - 90.000

50 – 70

< 1

abnormal

<70.000

< 50

DIC

DIC

Temperature > 34 ° C 33°C - 35°C 30°C – 32 °C 30 °C or less 

Soft tissue 

injuries

Lung function; 

PaO2/FiO2

Chest trauma scores; AIS

Chest trauma score; TTS 

Abdominal trauma 

(Moore)

Pelvic trauma (AO class.)

Extremities

350 - 400

AIS I or II

0

< or = II

A type (AO)

AIS I - II

300 – 350

AIS 2 or more

I – II

< or = III

B or C

AIS II - III

200 – 300

AIS 2 or more

II – III

III

C 

AIS III - IV

< 200

AIS 3 or more

IV

III or > III

C (crush, rollover 

abd.)

Crush, rollover 

extrem.

Surgical 

strategy

Damage control (DCO) 

or

Definitive surgery (ETC)

ETC

DCO if uncertain

ETC if stable DCO DCO

What has changed in the meantime ?

1980 2013

mortality

> 50 %

15 - 20 %...

ISS of survivors

appr. 25

> 45…

New definition of the borderline patient

Nation wide trauma registry

N = 74.000

95 % blunt

General ARDS incidence 2.4 %

Mortality rate 3.5 %

Mortality in ISS > 16 patients: 13.1 %
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Trauma Registry Cohort
2013 (German registry)

metsbo

Parameters for borderline condition

SBP

BE

Coag

Temp.

NISS

Platelets

Blood

Criteria to define pathological conditions

Low risk:                  5 % mortality

Intermediate risk:  15 % mortality

High risk:               40 % mortality

Stable vs borderline vs critical
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Patients 

in 

extremis

excluded !

Stable vs borderline vs critical

inter

Borderline Patients

n=2.765 (27%)

Intermediate risk group: Borderline

Principles

1. Assess the patient

2. Early fixation if possible
Pelvis, femur, spine Early fixation of fractures !

PRIOR TO BONE‘s ERA:   

10 DAYS TRACTION

L. Bone
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Major fractures - multiple injuriesMajor fractures - multiple injuries

<1940 Böhler non - operative<1940 Böhler non - operative

>1980 Early Total Care IM-nailing>1980 Early Total Care IM-nailing

>2000 Early Total care, if patient stable

or can be resuscitated adequately (60-80%)

Damage control I° ex.fix.

Orthopaedics II° nailing

>2000 Early Total care, if patient stable

or can be resuscitated adequately (60-80%)

Damage control I° ex.fix.

Orthopaedics II° nailing

Initial parameters:
look at  4 vicious cycles

1. LUNG: Pulmonary dysfunction (PaO2/FiO2 < 250)

2. TEMP: Hypothermia (< 32 °C)

3. HEMOSTASIS: Platelet count (< 95.000), signs of DIC

4. SHOCK: Lactate, BE, unresp. to therapy >10 blood units/6 hrs. 

(urine output < 50 mL/30 min.)

SBP

BE

Coag

Temp.

NISS

Platelets

Blood

Major fractures - multiple injuriesMajor fractures - multiple injuries

<1940 Böhler non - operative<1940 Böhler non - operative

>1980 Early Total Care IM-nailing>1980 Early Total Care IM-nailing

>2000 Early Total care IMN

versus or

Damage control Ex.fix. 

>2000 Early Total care IMN

versus or

Damage control Ex.fix. 
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Major fractures - multiple injuriesMajor fractures - multiple injuries

<1940 Böhler non - operative<1940 Böhler non - operative

>1980 Early Total Care IM-nailing>1980 Early Total Care IM-nailing

>2000 Early Total care IMN

versus or

Damage control Ex.fix. 

>2000 Early Total care IMN

versus or

Damage control Ex.fix. 

>2010>2010

Major fractures - multiple injuriesMajor fractures - multiple injuries

< 1940 Böhler non - operative< 1940 Böhler non - operative

> 1980 Early Total Care IM-nailing> 1980 Early Total Care IM-nailing

> 2000 Early Total care or Damage control> 2000 Early Total care or Damage control

Initial parameters:
look at 4 vicious cycles

(level II evidence)

1. NISS: >16

2. TEMP: Hypothermia (< 32 °C)

3. HEMOSTASIS: Platelet count (< 95.000), signs of DIC

4. SHOCK: SBP< 90, Lactate, BE, unresp. to therapy >10 blood units/6 hrs. 

(urine output < 50 mL/30 min.)

stable patientstable patient

BorderlineBorderline

unstable patientunstable patient

patient in extremis Lactate 

Vasopressors ICU

patient in extremis Lactate 

Vasopressors ICU
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stable patient ISS<16, isol. Fx.stable patient ISS<16, isol. Fx.

BorderlineBorderline

unstable patientunstable patient

BorderlineBorderline

unstable patient Damage controlunstable patient Damage control

BorderlineBorderline

unresponsive

to
resuscitation

responsive
to

resuscitation

Safe definitive

Surgery
Damage 

control

> 80 % < 20 %
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May 24th-25th, 2014

Aachen University Medical Center

Department of Orthopaedic Trauma (Director: H.-C. Pape, FACS)

In Cooperation with:

St. James’s University Hospital, Leeds, UK, P.Giannoudis, FRCS

Med. Hochschule Hannover, Germany, C.Krettek FRACS

University of Pittsburgh Med. Ctr., USA, A.Peitzman, FACS

Chairmen

Prof. Dr. H.-C. Pape (Aachen, GER)

Prof. Dr. P. Giannoudis (Leeds, GB)

Prof. Dr. C. Krettek (Hannover, GER)

Prof. Dr. A. Peitzman (Pittsburgh, USA)

Organization

Prof. Dr. Frank Hildebrand (Aachen, GER)

Priv.-Doz. Dr. P. Kobbe (Aachen, GER)

Dr. R. Pfeifer (Aachen, GER)

Invited Faculty 

Prof. Dr. B. Bouillon (Köln, GER)

Prof. Dr. K. Boffard (Johannesburg, SA)

Prof. Dr. M. Keel (Bern, SUI)

Priv.-Doz. Dr. E. Kollig (Koblenz, GER)

Prof. Dr. L. Leenen (Utrecht, NL)

Prof. Dr. A. Leppäniemi (Helsinki, FIN)

Prof. Dr. I. Marzi (Frankfurt, GER)

Prof. Dr. E.E. Moore (Denver,USA)

Prof. Dr. M. Nerlich (Regensburg, GER)

Prof. Dr. M. Raschke (Münster, GER)

Prof. Dr. P. Rommens (Mainz, GER)

Prof. Dr. V. Vécsei (Wien, A)

Course location

Feuerwehr- und Rettungs-Training-Center 

(FRTC) Feuerwehrstraße 1, 

60435 Frankfurt am Main 
Germany

Subway Station: Gießener Straße

In cooperation with:

Polytrauma 
Management 
-beyond ATLS-

x

Thank you


