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WAS ist geschehen?

GERINNUNGS-PATHOLOGIEN
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WO stehen wir?

GERINNUNGS-DIAGNOSTIK
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Bestimmung der 

PHC
mit

Plättchen-Funktions-Analysator PFA-100TM
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PRÄOPERATIVE
BLUTUNGS-ANAMNESE





We suggest the use of bleeding assessment tools (BATs) for
detecting and predicting the peri-operative risk of bleeding
before surgery and invasive procedures in patients with
suspected or confirmed inherited bleeding disorders (IBDs). 
(2B)

Recommendations
Präop. Evaluation



• Before surgery or invasive procedures we recommend the use 
of a structured patient interview or questionnaire, which 
considers 
clinical and family bleeding history and 
detailed information on the patient’s medication. 
(1C)
•We recommend the use of standardised questionnaires on 

bleeding and drug history as preferable to the routine use of 
conventional coagulation screening tests such as 
aPTT, INR and platelet count in elective surgery. 
(1C)

Recommendations
Präop. Evaluation



HNO-OP











Gerinnungslabor
• Quick 80 %
• PTT 28 sec.
• Tc 301g/l

• VZ EPI   220 
ADP  113
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radikale Prostatektomie



Gerinnungslabor
• Quick 93 %
• PTT 21 sec.
• Tc 346 g/l
• F-XIII 87%
• Fbg. 456 mg/dl



...nach 2-stündigem 
„trockenem“ Verlauf...



Gerinnungslabor
• Quick 93 %
• PTT 21 sec.
• Tc 346 g/l
• F-XIII 87%
• Fbg. 456 mg/dl



üChirurgische Blutung?
üHämostaseologische Blutung?
üVerlust-Koagulopathie?
üVerdünnungs-Koagulopathie?
üWhat else???
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ROTEM®
Normalbefund



ROTEM®
„Fibrin-Mangel“
„Fibrin-Polymerisations-Störung“



ROTEM®
„Hyperfibrinolyse“





We recommend  the application of 
intervention algorithms incorporating predefined triggers and targets 
based on viscoelastic haemostatic assay (VHA) coagulation 
monitoring to guide 
individualised haemostatic intervention in the case of 
perioperative bleeding.
(1C)

Recommendations
VHA - Viscoel. Haemostatic Assay
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k-2 Antiplasmin XIII

PAI-1
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Fibrinolyse

Plasmin

t-PA u-PA

D-Dimer FSP

Thoraxtrauma
Beckentrauma

SHT, NCH
Uro/Gyn-OPs

PPH



WIE therapieren wir?

GERINNUNGS-THERAPIE
IM

ÜBERBLICK
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Gezielte prokoagulative Gerinnungstherapie



•We recommend 
maintaining perioperative normothermia because it 
reduces blood loss and transfusion requirements. 
(1B)
•While pH correction alone cannot immediately correct 

acidosis-induced coagulopathy, we recommend that 
pH correction should be pursued during treatment of acidotic 
coagulopathy. 
(1C)

Recommendations
preconditions for coagulation



•We suggest that calcium should be administered during 
massive transfusion if Ca-concentration is low, in order to 
preserve normocalcaemia (> 0.9 mmol/l). 
(2B)

Recommendations
preconditions for coagulation
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We recommend tranexamic acid to prevent bleeding 
during major surgery and/or treat bleeding 
due to (or at least suspected) hyperfibrinolysis 
(e.g. a dose of 10 to 15 mg/ kg). 
(1B)
Lysine analogues (tranexamic acid and e-aminocaproic acid; EACA) 
reduce perioperative blood loss and transfusion requirements; 
this can be highly cost-effective in several settings of major surgery 
and trauma. 
(1A)

Recommendations
TXA



TXA may be considered in order to decrease perioperative blood loss 
in prostate surgery. 
(2B) 

We recommend the prophylactic use of TXA as a safe pharmacological
agent to reduce blood loss and transfusion requirements in patients
with a relevant risk for bleeding undergoing major orthopaedic surgery. 
(1A)

Recommendations
TXA





We recommend the administration of TXA in 
postpartum haemorrhage at a dose of 1g intravenously 
as soon as possible within 3h, which can be repeated if 
bleeding continues. 
(1B) 

Recommendations
TXA
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Fibrinogen concentration of less than 1.5 to 2g/kg is considered 
as hypofibrinogenaemia in acquired coagulopathy and is 
associated with increased bleeding risk.
(C)
We recommend treatment of hypofibrinogenaemia
in bleeding patients.
(1C)
We suggest an 
initial fibrinogen concentrate dose of 25–50 mg/kg. 
(2C)

Recommendations
fibrinogen



Plasma transfusion alone is 
not sufficient to correct hypofibrinogenaemia. 
(C)

Recommendations
fibrinogen



In cases of bleeding and low factor XIII activity (< 60%) 
we suggest administration of 
factor XIII concentrate (30 IU kg).
(2C)

We suggest if ongoing bleeding unresponsive to multimodal 
coagulation therapy or wound healing defects in the critically ill
to monitor FXIII and correct deficiency. 
(2C)

Recommendations
factor XIII



We suggest platelet concentrate transfusion 
in bleeding situations 
clearly related to antiplatelet drugs or 
thrombocytopenia less than 50 G/l 
(2C)

Recommendations
platelets





DILUTIONS-KOAGULOPATHIE

baseline dilution fibrinogen



• Infusion of colloids in patients with severe bleeding can 
aggravate dilutional coagulopathy by additional effects 
on fibrin polymerisation and platelet aggregation. 
(C)

Recommendations
dilutional coagulopathy
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In severe perioperative bleeding we recommend that patients 
on vitamin K antagonists (VKAs) should be given 
prothrombin complex concentrate (PCC) and 
intravenous vitamin K 
before any other coagulation management steps.
(1B)

Recommendations
PCC
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We recommend against the prophylactic use of 
recombinant activated factor VII (rFVIIa) due to 
increased risk of fatal thrombosis. 
(1B)

Recommendations
rFVIIa



We suggest that off-label administration of rFVIIa
can be considered for life-threatening bleeding which 
cannot be stopped by conventional, surgical or interventional 
radiological means and/or when comprehensive coagulation 
therapy fails. 
(2C)

Recommendations
rFVIIa
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gezielte Therapie = goal directed therapy

TXA: Cyklokapron®
• 20mg/kgKG
• 1mg/kgKG bis Hautnaht

Fbg: Haemocomplettan®
• 4g



Blutung steht!
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BASIS-WISSEN

TAKE-HOMES FÜR DEN
KLINIK-ALLTAG

IN ANÄSTHESIE UND INTENSIVMEDIZIN

TAKE-HOMES FÜR DIE
FA-PRÜFUNG

ANÄSTHESIE / INTENSIVMED.



Gerinnung

Dr. Georg Pfanner
Abt. f. Anästhesie u. Intensivmedizin, LKH-Feldkirch

ltd. OA der AN-Ambulanz

Bereichsleitung  perioperative Gerinnung

Transfusionsverantwortlicher des LKH-Feldkirch


