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Ancsthesiology
1998: BR: 327 - 343

1998 Amenican Socicty of Anesthesiologists, Ing
Lippincott-Raven Publishers

Variability in Transfusion Practice Jor Coronary

Artery Bypass Surgery Persists Despite National
Consensus Guidelines

A 24-Institution Study

Conclusions: Institutions continue to vary significantly in
their transfusion practices for CABG surgery. A more rational
and conservative approach to transfusion practice at the insti-
tutional level is warranted. (Key words: Blood conservation:
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ROTEM
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Different Rotem tests
NS

Intem

Extem

Fibtem

Heptem

Aptem

Mildly activates the contact phase of hemostasis,
high heparin sensitivity, screening test

Mildly activates hemostasis via the physiological activator tissue factor,
moderate heparin sensitivity, screening test

EXTEM based assay for measuring fibrinogen.
Cytochalasin D inhibits platelet contribution of clot formation

Neutralisation of heparin--> measures coagulation without heparin
( comparable with Intem)

inhibits fibrinolysis--> detection of hyper fibrinolysis
( comparable with Extem)
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Case Aorta dissection
NS

60 year old lady

= History: hypertension

= Medication: none

Today: short collapse, chest pain and

uncomfortable sensations in the left arm

Emergency medical service examined her and suspect instable angina
pectoris. Administered: Ticagrelor ( P2Y12-inhibitor) and acetylsalicylic
acid.
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Hospital

= CT-scan revealed an aorta dissection (Type A dissection; tear in the

inner layer of the aorta)
False lumen
descending aorta

True lumen
descending aorta

Anterior
chest wall

Heart
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Echocardiography

PATT: 37.0C
TEE T: 38.0C
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Consumption of blood products

Red Blood cells
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Consumption of blood products

bloodcoagulation factor concentrates Fibrinogen ( gr)
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Consumption of blood products
e ———

Costs of bloodproducts
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AND 19 % reduction in re-thoracotomies
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ﬁ Cochrane
e 1 ithhrars
Authors' conclusions

There is growing evidence that application of TEG- or ROTEM-guided rransfusion strategies may reduce the need for blood products,
and improve morbidity in partients with bleeding. However, these resulrs are primarily based on rrials of elecrive cardiac surgery involving

cardiopulmonary bypass, and the level of evidence remains low. Further evaluarion of TEG- or ROTEM-guided transfusion in acure
sertings and other patient categories in low risk of bias studies is needed.

Thromboelastography (TEG) or thromboelastometry (ROTEM)

to monitor haemostatic treatment versus usual care in adults
or children with bleeding (Review)

Wikkelse A, Wetterslev J, Meller AM, Afshari A

Cochrane Database Syst Rev. 2016 Aug 22;(8):CD007871. doi: 10.1002/14651858



https://www.ncbi.nlm.nih.gov/pubmed/27552162
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End of operation, still on heart lung machine

FIBTEM HEPTEM
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ROTEM na
ontklemmen aorta

h 4 S
Overweeg

MCEEIB =0 mm 1a | fibrinogeen 50
mg/kg voor
protamine

Nee

A10EX < 30 mm K Check de \
| aanwezigheid van

en Ja—Pp
A10FIB > 6 mm

<

trombocytencon-
centraat

| v
Nee

v

Check en optimaliseer algemene

( voorwaarden voor weaning van CPB: T

\ >36°C, pH>7,3, Ca>1mmol/l, Hb >
\ 5,0 mmol/I
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Post heart lung machine
===

= Patient was easily weaned from the heart lung machine, despite
massive blood loss ( 400 cc/min; total circulating blood volume 4 liters)

= Protamine was administered to antagonize heparin.
= The surgeon optimized the surgical field with several stitches

= Coagulation was optimized with the transfusion of thrombocytes, red
blood cells and Omni plasma.

= After ten minutes, the blood loss diminished to 100 cc/min.

= Standard laboratory tests and a Rotem were performed to evaluate
the coagulation.
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Question 4
NS

Ph: 7.38 kPa
Hb: 5,6 mmol/L

[ inTEm Calcium: normal
CT: 109s CFT:263s a: 48° CT:236s CFT: 220s a:55°
A10: 31mm | MCF:38mm | ML:-% A10: 33mm | MCF: 42mm | ML:-% ACT 165
APTT: to be determined
INR: : to be determined
Thrombocytes: : to be
o — determined
~iTem HEPTEM
CT: 1855 EEile a: CT: 236s CFT: 220s a: 55*
A10: 3mm MCF:3mm ML:-% A10: 33mm | MCF: 42mm | ML-%



v bleeding v
INTEM EXTEM
| L | L
v ; ¥ v v ¥
CT and MCF T MCF reduced cu T CT and MCF
normal prolonged and/or pathological prolonged normal
(in EXTEM as well) CFT prolonged (in INTEM as well)
l * l
fibrinogen

preconditions
(Hb, Ca**, pH,
temp.)?

surg. bleeding?
von Willebrand
syndrome?
thrombocytopathy
(e.g., by ASA,
Clopidogrel...)?

heparin
effects?

HEPTEM
| |
v !
T T
prolonged normal
factor deficiency heparin
(e.g., due to inhibitors effect

or fibrin degradation
products after fibrino-

lysis)

and/or platelet
deficiency or
disorders

hyper-
fibrinolysis

FIBTEM APTEM
MCF MCF cu
reduced normal normal

.

fibrinogen low platelet
deficiency or count or
polymerization dysfunction
disorder

|

hyper-
fibrinolysis
(inhibitable by
antifibrinolytics)

deficiency of
vit. K-dependent
factors

(usually patho-
logical with an
INR > 1.7)

L

preconditions
(Hb, Ca**, pH,
temp.)?

surg. bleeding?
von Willebrand
syndrome?
thrombocytopathy
(e.g., by ASA,
Clopidogrel...)?

Fig. 2 ROTEM diagnostic algorithm of the ,Essener-Runde” task force
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Rotem Protocol Erasmus MC
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Question 4

Would you optimize the coagulation?

A) Administer Red blood cells, omniplasma and thrombocytes
B) Prolonged ACT: administer protamine

C) Administer blood coagulation factor concentrates, fibrinogen,
thombocytes and cell savage

D) Administer blood coagulation factor concentrates, fibrinogen,
thombocytes and protamin

E) Just give the surgeon some extra suture material
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Conclusion
S

» Blood or blood product transfusion is associated with increased
morbidity and mortality in cardiac surgery

= Transfusion protocols will diminish blood transfusions and costs

= Don’t correct all abnormal laboratory or Rotem values, keep the whole
patient in mind



