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PALAVRAS-CHAVE Resumo

Artroscopia; Justificativa e objetivos: Os cristaloides e coloides modernos sao solucdes balanceadas e cada
Coagulopatia; vez mais utilizadas no periodo perioperatério. No entanto, nao ha estudos que avaliem seu
Cristaloides; efeito negativo na coagulacdo do sangue total e o intenso debate sobre a solucao que cause um
Gelatina; efeito minimo na coagulopatia permanece. O objetivo de nosso estudo foi avaliar o efeito das
Hidroxietilamido; solucdes liquidas modernas na coagulacdo do sangue total com o uso da tromboelastometria
Tromboelastometria rotacional.

rotacional Métodos: De acordo com a randomizacdo, amostras de sangue foram colhidas de 30 pacien-

tes durante a artroscopia de joelho, antes e apds a administracdo de 500 mL de cristaloides,
hidroxietilamido e gelatina. A tromboelastometria rotacional (testes Extem, Intem e Fibtem)
foi utilizada para avaliar o efeito negativo das solucdes liquidas na coagulacao do sangue total.
Resultados: No teste Extem, a fase de iniciacao da formacado de coagulos de fibrina repre-
sentada pelo parametro CT nao foi influenciada por qualquer solucdo liquida (p>0,05). A
velocidade da formacao de coagulos representada pelo CFT e pelo angulo « foi prejudicada pelo
hidroxietilamido e pela gelatina, mas ndo pelos cristaloides (p <0,05). A forca do coagulo for-
matado representado pelo parametro MCF foi prejudicada tanto no teste Extem quanto no teste
Fibtem pelo HES e no teste Fibtem também pelos cristaloides (p <0,05). O teste Intem nao foi
influenciado negativamente por nenhuma solucao cristaloide ou coloide em nenhum parametro
(p>0,05).

Conclusdo: O teste Extem parece ser sensivel ao efeito de coagulopatia dos coloides e cris-
taloides modernos. O hidroxietilamido apresentou o efeito negativo mais 6bvio na formacao
do coagulo, seguido pela gelatina e finalmente pelos cristaloides. O teste Intem parece ser
insensivel ao efeito adverso dos coloides e cristaloides modernos.
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Rotational thromboelastometry assessment of ballanced crystalloid, hydroxyethyl

Background and objectives: Modern crystalloid and colloid solutions are balanced solutions
which are increasingly used in perioperative period. However, studies investigating their nega-
tive effect on whole blood coagulation are missing, and vivid debate is going on about which
solution has the minimal coagulopathy effect. The aim of our study was to assess the effect of
modern fluid solutions on whole blood coagulation using rotational thromboelastometry.

Methods: Blood samples were obtained from 30 patients during knee arthroscopy before and
after administration of 500 mL of crystalloid, Hydroxyethyl Starch and gelatin according to the
randomization. Rotational thromboelastometry (Extem, Intem and Fibtem tests) was used to

Results: In Extem test, the initiation phase of fibrin clot formation represented by CT parameter
was not influenced by any fluid solution (p>0.05). The speed of clot formation represented
by CFT and « angle was impaired by Hydroxyethyl Starch and gelatin but not by crystalloids
(p<0.05). The strength of formatted coagulum represented by MCF parameter was impaired
both in Extem and Fibtem test by HES and in Fibtem also by crystalloids (p <0.05). Intem test
was not negatively influenced by any crystalloid or colloid solution in any parameter (p >0.05).
Conclusion: Extem test appears to be sensitive to coagulopathy effect of modern colloids and
crystalloids. Hydroxyethyl starch has the most obvious negative effect on clot formation fol-
lowed by gelatin and finally by crystalloids. Intem test seems to be insensitive to adverse effect

© 2019 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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nc-nd/4.0/).
Introducao

As solucdes cristaloides e coloides sao usadas para manter
a perfusao tecidual adequada durante o periodo periopera-
torio, bem como durante o tratamento de qualquer tipo de
choque em pacientes gravemente enfermos. Uma variedade
de cristaloides e coloides é usada na pratica clinica. O soro
fisioldgico normal tem sido usado ha mais de 50 anos em uma
infinidade de situacdes clinicas, apesar de suas propriedades
nao fisioldgicas.”? Dos coloides nao balanceados, o hidroxie-
tilamido (Hydroxyethyl Starch - HES) e a gelatina sao usados
com muita frequéncia. As solucdes cristaloides e coloides
modernas, denominadas solucées balanceadas (mais fisiolo-
gicas) com uma composicdo quimica proxima a do espaco
extracelular, sdo cada vez mais usadas na pratica clinica
e, de acordo com estudos publicados, parecem ser mais
benéficas para a maioria dos pacientes, quando compara-
das as solucdes nao balanceadas.’™ Essas solucées contém
substancias de alto peso molecular e em condicoes ideais,
especialmente quando o glicocalix esta intacto, permane-
cem em circulacdo por mais tempo do que os cristaloides.’~>

De acordo com estudos prévios, os coloides nao balance-
ados, HES e gelatina, alteram em algum grau a hemostasia,
mas nado ha dados sobre os coloides balanceados.®” Como
ainda é frequente a discussao sobre o tipo ideal de solucao
para o manejo perioperatério e em sangramentos que colo-
cam a vida em risco, estudos que avaliem o efeito das
solugdes liquidas balanceadas na coagulopatia sdo necessa-
rios.

A tromboelastometria rotacional (Rotational Thromboe-
lastometry - Rotem) é um teste de coagulacdo sanguinea
feito a beira do leito que avalia as propriedades visco-
elasticas do coagulo formado durante todas as fases da
coagulacao, tais como iniciacao, propagacao (velocidade de
formacao do coagulo), for¢a do coagulo e a sua estabili-
dade representada pela fibrindlise.'® Comparado aos testes
de coagulacdo plasmatica, como o tempo de protrombina
(TP) e o tempo de tromboplastina parcial ativada (TTPa),
o Rotem fornece resultados em 10 min a partir do inicio do
teste, o que é essencial em situacdes de risco de sangra-
mento em sala de cirurgia ou em pacientes traumaticos. O
Rotem foi incluido nas recentes diretrizes europeias para o
manejo de sangramento perioperatorio e trauma pela Soci-
edade Europeia de Anestesiologistas.'""?

Em nosso estudo, decidimos avaliar o efeito das solucdes
balanceadas modernas de cristaloides e coloides na coagu-
lopatia com o uso do Rotem in vivo. O objetivo deste estudo
foi encontrar a solucao liquida com minimo efeito negativo
na coagulacao do sangue total avaliada pelo Rotem.

Métodos

O projeto foi aprovado pelo Comité de Etica para Ensaios
Clinicos Multicéntricos do Hospital Universitario de Motol
e assinatura em termo de consentimento livre e esclare-
cido foi obtida de todos os participantes. Como em estudos
com humanos é muito dificil investigar um grande nimero
de pacientes, decidimos inscrever no estudo para obter as
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amostras de sangue 30 pacientes saudaveis (15 homens e 15
mulheres) submetidos a artroscopia de joelho (idade 44 +7
anos; indice de massa corporal 25 4 2,5; sem comorbidades;
ASA 1, de acordo com a classificacao da American Society of
Anaesthesiologists — ASA).

Todos os pacientes nao fumavam, ndao tomavam qualquer
medicamento que influenciasse a coagulacao (anticoncep-
cional, anticoagulante ou antiagregante plaquetario) e nao
tinham histéria de qualquer distUrbio de coagulopatia. Antes
da inducao da anestesia geral, 2 mL de sangue venoso foram
colhidos dos pacientes em seringa com 2mL de citrato de
sodio (0,105M) com concentracdo de citrato a 3,2%. Essas
amostras foram usadas como controle e, em seguida, os
testes de tromboelastometria foram feitos: Extem para ana-
lisar a via extrinseca da coagulacdo (contém ativador da via
extrinseca da coagulacédo), Intem para analisar a via intrin-
seca da coagulacao (contém ativador da via intrinseca da
coagulacdo), Fibtem para avaliar o nivel funcional do fibri-
nogénio (contém substancia antiplaquetaria). Os seguintes
parametros do Rotem foram avaliados: Clotting Time (CT)
— tempo de coagulacao, representa a fase de iniciacdo da
coagulagao (tempo até a primeira formacao de fibrina detec-
tavel); angulo o e Clot Formation Time (CFT) — tempo
de formacao de coagulos, ambos representam a fase de
propagacao da coagulacao; Maximum Clot Firmnes (MCF) —
firmeza maxima do coagulo. Para avaliar a funcédo plaqueta-
ria, calculamos a diferenca entre os valores de MCF no Extem
(depende do nivel de fibrinogénio e da funcao plaquetaria) e
de MCF no Fibtem (depende do nivel de fibrinogénio) e deri-
vamos como parametro da elasticidade maxima do coagulo
(Maximum Clot Elasticity - MCE) atribuivel as plaquetas,
0 parametro que representa a funcao das plaquetas e seu
componente de MCF no Extem), de acordo com a descricao
de Solomon et al."

Na pratica clinica, a queda da pressao arterial apds a
inducdo da anestesia geral é geralmente tratada com a
administracdo de alguma solucao liquida, de acordo com
a preferéncia do anestesista. Em nosso estudo, o tipo de
liquido foi escolhido de acordo com a randomizacdo dos
pacientes em trés grupos iguais, com o uso de um gera-
dor de numeros aleatorios em uma planilha. O primeiro
grupo de pacientes recebeu 500 mL da solucao de cristaloide
balanceado Plasma-Lyte (isotonica, Baxter, EUA). O segundo
grupo recebeu 500mL da solucdo de coloide balanceado
Volulyte 6% (130/0,4, isotonico, Fresenius Kabi, Alemanha),
que representou o hidroxietilamido, e o terceiro grupo rece-
beu 500 mL da solucdo de coloide balanceado Gelaspan 4%
(isotonico, B Braun, Alemanha), que representou a solucdo
de gelatina. O volume de 500 mL foi escolhido por ser de uso
rotineiro na pratica médica para o tratamento da hipotensao
arterial induzida por agentes anestésicos. Quinze minutos
apods a solucdo ter sido completamente infundida, outra
amostra de sangue foi colhida do paciente e a tromboelas-
tometria foi novamente feita com os testes basicos Extem,
Intem e Fibtem para identificar a presenca de quaisquer
alteracdes da coagulacao e foi comparada com as amostras
de controle.

Para descartar o potencial viés causado pelo efeito
distinto da diluicdo dos tipos diferentes de solucao na
coagulacao (geralmente, acredita-se que os coloides perma-
necem mais tempo nos vasos sanguineos, comparados aos
cristaloides), o nivel de hemoglobina foi medido antes e

depois da infusao simultaneamente com a coleta de sangue
para o Rotem.

Analise estatistica

O programa estatistico GraphPad Prism 6.0 foi usado para a
analise dos dados. O teste dos postos sinalizados de Wilco-
Xon para amostras pareadas foi usado para as analises dos
parametros do Rotem. O teste ndo paramétrico de Kruskal-
-Wallis, Anova de variancia simples, foi usado para medir
a hemoglobina, comparou-se a reducao na percentagem de
hemoglobina ap6s a administracao dos liquidos entre os trés
tipos de solugoes liquidas. Um valor bicaudal de p < 0,05 foi
considerado estatisticamente significativo.

Resultados

Ao analisar a via extrinseca da coagulacdo com o teste
Extem, nao foi observado efeito adverso estatisticamente
significativo de cristaloides ou HES/gelatina na fase de
iniciacao da formacéao de coagulos de fibrina, representados
pelo parametro CT (p>0,05) (figs. 1A-c). Porém, a cinética
representada por CFT e anguloca foi influenciada negativa-
mente por HES e gelatina (p < 0,05), mas nao por cristaloides
(figs. 1D-1). A forca do coagulo formatado, representado
pelo parametro MCF, foi significativamente influenciada ape-
nas por HES (p>0,05) (figs. 2A-C).

O nivel funcional de fibrinogénio representado por
Fibtem-MCF foi significativamente diminuido pelos crista-
loides e HES (p<0,05), mas nao pela gelatina (figs. 2D-F).
O parametro MCE, que representou a funcao plaquetaria,
ndo foi significativamente influenciado por qualquer solucao
liquida (figs. 2G-I).

A via intrinseca da coagulacdo avaliada com o Intem
nao foi influenciada negativamente por cristaloides ou por
HES/gelatina em qualquer parametro (p>0,05) (tabela 1).

Nao houve diferenca estatisticamente significativa na
diminuicdo do nivel de hemoglobina ap6s a infusao de todos
os tipos de liquidos (p <0,05) (fig. 3).

Discussao

O tipo de solucédo liquida usada durante o periodo perio-
peratorio ainda é amplamente discutido, especialmente no
que se refere a seu potencial efeito na coagulopatia. Em
nosso estudo, avaliamos o efeito dos liquidos balanceados
modernos na coagulacdo do sangue com o Rotem, uma vez
que esses sdao usados com mais frequéncia na pratica cli-
nica atual e faltam dados sobre seu efeito na coagulacao.
De acordo com nossos resultados, a fase de iniciacao da
formacao do coagulo nas vias extrinseca e intrinseca nao
é influenciada por qualquer dos tipos de liquidos adminis-
trados. Porém, a fase de propagacdo foi negativamente
influenciada tanto por HES quanto por gelatina, enquanto a
forca do coagulo foi prejudicada apenas por HES. Rasmussen
et al., em sua extensa metanalise de fluidoterapia peri-
operatoria em relacao a coagulopatia, também relataram
que a administracao de HES é seguida por enfraquecimento
do coagulo, indicado por um parametro decrescente da
amplitude maxima (Maximal Amplitude - AM), medido por
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Figura 1  Parametros do Extem que descrevem as fases de iniciacdo e de propagacao da formacao do coagulo antes e depois
da infusao de liquidos (medianas com intervalo interquartil). (A) CT, tempo de coagulacdo (representa o inicio da formagdo do
coagulo) no grupo cristaloide (Cris); (B) CT, no grupo hidroxietilamido (HES); (C) CT, no grupo gelatina (GEL); (D) CFT, tempo de
formacéo do coagulo (representa a propagacao - velocidade de formacéo do coagulo) no grupo cristaloide (Cris); (E) CFT, no grupo
hidroxietilamido (HES); (F) CFT, no grupo gelatina (GEL); (G) angulo o (representa a propagacao - velocidade de formacao de
coagulo) no grupo cristaloide (Cris); (H) anguloa no grupo hidroxietilamido (HES); (1) anguloa no grupo gelatina (GEL).

* Diferenca significativa p < 0,05

** Diferenca significativa p <0,01.
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Figura 2 Parametros de Extem e Fibtem que descrevem a forca maxima do coagulo e a funcao das plaquetas antes e depois da
infusao de liquidos (medianas com intervalo interquartil). (A) MCF Extem, firmeza maxima do coagulo (representa a forca maxima
do coagulo) no grupo cristaloide (Cris); (B) MCF Extem no grupo hidroxietilamido (HES); (C) MCF Extem no grupo gelatina (GEL);
(D) MCF Fibtem (representa a forca maxima do coagulo apds o bloqueio da funcao plaquetaria, nivel funcional de fibrinogénio) no
grupo cristaloide (Cris); (E) MCF Fibtem no grupo hidroxietilamido (HES); (F) MCF Fibtem no grupo gelatina (GEL); G) MCE Extem,
elasticidade maxima do coagulo no Extem (diferenca entre MCF Extem e MCF Fibtem, representa funcdo plaquetaria) no grupo
cristaloide (Cris); (H) MCE Extem no grupo hidroxietilamido (HES); (I) MCF Extem no grupo gelatina (GEL).

* Diferenca significativa p < 0,05

** Diferenca significativa p <0,01.
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Tabela 1  Diferencas néo significativas da média 4+ DP dos parametros no Intem obtidos antes e depois da infusao de liquidos

Intem CT (s) CFT (s) angulo « (°) MCF (mm)
Média+DP Média+DP Média+DP Média+DP Média+DP Média+DP Média+DP  Média+DP
antes depois antes depois antes depois antes depois

Cristaloide 169 + 16 159 +28 84+123 80+24 73+4 74+5 60+3 60+4

HES 165+ 13 152 +12 83+29 86 +16 74+ 4 74+2 58+6 56 +5

GEL 171427 142 434 73+13 78+13 75+3 74+3 60+4 60+5

angulo a, representa a propagacao - velocidade de formacéo do coagulo; CFT, tempo de formacao do coagulo; CT, tempo de coagulacao
(representa o inicio da formacao do coagulo); GEL, gelatina; HES, hidroxietilamido; MCF, firmeza maxima do coagulo (representa a forca

maxima do coagulo).
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Figura 3 Niveis de hemoglobina antes e depois da infusao

de diferentes tipos de liquidos (medianas com intervalo inter-
quartil). Nivel de hemoglobina antes e depois da infusdo de
cristaloides (Cris), hidroxietilamido (HES) e gelatina (GEL); %,
representa a reducao da hemoglobina antes e depois da infusao
da solucao liquida em percentagem. NS: diferenca nao signifi-
cativa entre os niveis de reducao da hemoglobina (p>0,05).

trombelastografia.' Nossos resultados também correspon-
dem parcialmente aos do estudo conduzido por Sawhney
et al. Eles relataram que a infusao de 1L de HES em paci-
entes traumaticos prejudica mais a coagulacdo do que a
gelatina.” Schlimp e Cadamuro relataram que o HES, assim
como a gelatina, diminuiu a firmeza maxima do coagulo
tanto no Extem quanto no Fibtem.” No entanto, nao obser-
vamos um efeito semelhante da gelatina na coagulopatia ao
usar um volume de apenas 500mL — esse volume prova-
velmente nao produziu efeito dilucional na coagulacdo. O
fendomeno pode ser explicado pelo uso da solugdo balance-
ada moderna de gelatina (mais fisiologica) em nosso estudo,
pelo uso de um volume menor e por fazer este estudo in vivo,
e nao in vitro, como os outros autores. Mauch e Madjdpour
et al. também relataram que o HES e a gelatina prejudi-
cam a coagulacao sanguinea, embora nao tenham notado
diferenca significativa entre o HES e a gelatina, mas esses

autores usaram liquidos desbalanceados e o estudo foi feito
com leitdes.'® Por outro lado, publicamos recentemente um
estudo feito in vitro no qual o efeito negativo do HES e
da gelatina na coagulacdo também foi observado, mas a
diluicao da amostra de sangue foi mais alta em cerca de
20%." Podemos supor que quando um volume maior de
liquido é usado, um distarbio maior na coagulacdo pode
estar presente.

A solucao de cristaloides nao causou hipocoagulacao em
qualquer dos parametros do Extem e do Intem, a despeito da
reducao no parametro MCF do Fibtem. Schlimp e Cadamuro
nao descobriram efeito dos cristaloides na hipocoagulacao;
além disso, relataram que houve uma reducdo do tempo
de coagulacdo.” Da mesma forma, Sawhney et al. relata-
ram que houve efeito dos cristaloides na hipercoagulacao
apos a infusdo de 1L em pacientes traumaticos.' Ponschab
et al. relataram distUrbio na coagulacao sanguinea avali-
ada com Rotem em suinos, representado por pioria na fase
de propagacao da formacao de fibrina e na forca do coagulo
quando um volume alto (1L ou 3 L) foi infundido.'® Portanto,
parece que o efeito dos cristaloides na coagulacao depende
do volume de infusao e do tipo de solucao.

Seria ideal usar a analise de poténcia para calcular o
nimero apropriado de avaliacdes necessario para prever
diferencas significativas nos resultados; porém, nao foi pos-
sivel fazer isso em nosso estudo devido a falta de estudos
semelhantes. Além disso, em estudos com humanos, é muito
dificil avaliar um grande numero de pacientes. Decidimos
incluir 30 pacientes (10 em cada grupo) e usar o teste
dos postos sinalizados de Wilcoxon para amostras pareadas
para analisar os parametros do Rotem. Resultados estatis-
ticamente significativos foram encontrados nos resultados
descritos pelo valor bicaudal de p<0,05. Apos encontrar
diferencas significativas em nosso estudo com o método e
o valor de p descritos, os resultados podem ser considera-
dos como confiaveis, apesar do numero relativamente baixo
da amostra avaliada. Portanto, a analise de poténcia nao é
mais necessaria.

A (ltima questdo, mas ndo a menos importante a ser dis-
cutida, era saber se o efeito dos liquidos na coagulopatia
observado em nosso estudo nao foi causado por um sim-
ples efeito dilucional do volume infundido ao paciente. Em
funcdo disso, o nivel de hemoglobina foi medido antes e
depois da infusdao. Curiosamente, todos os tipos de solucoes
liquidas diminuiram o nivel de hemoglobina de modo seme-
lhante e nao houve diferenca estatisticamente significativa
no percentual de reducao entre os trés grupos. Isso significa
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que os trés tipos de solucdes liquidas produziram um grau
semelhante de diluicao e, portanto, um grau semelhante de
coagulopatia dilucional seria esperado em todos os grupos
avaliados. Como os nossos resultados nao parecem mostrar
isso, podemos considerar os resultados de nosso estudo con-
fiaveis.

A limitacao deste estudo parece ser o fato de que ava-
liamos a coagulacdo sanguinea em pacientes submetidos
a procedimentos cirurgicos relativamente pequenos, que
geralmente nao sao acompanhados de grande perda san-
guinea. Porém, acreditamos que, em procedimentos desse
tipo que apresentam baixo risco de sangramento, pode-
mos avaliar o efeito direto dos cristaloides e coloides na
coagulopatia de forma mais confiavel, comparado com pro-
cedimentos com alto risco de sangramento. Por outro lado,
em uma situacao de enorme perda sanguinea, poderia ser
esperado que a simples substituicao do volume causasse a
diluicdo dos fatores de coagulacao e levasse a coagulopatia
independentemente do tipo de solucdo administrada. Além
disso, diferentes tipos de solucdes liquidas podem agravar a
coagulopatia ja induzida.

Conclusao

O teste Extem para representar a via extrinseca da
coagulacdo parece ser mais sensivel ao efeito dos coloi-
des e cristaloides balanceados modernos na coagulopatia.
Em nosso estudo, o hidroxietilamido apresentou o efeito
negativo mais o6bvio na formacao de coagulo, seguido pela
gelatina e, finalmente, pelos cristaloides. O teste Intem
para representar a via intrinseca da coagulacao nao foi
influenciado negativamente por qualquer solucao coloide ou
cristaloide.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimentos

Este estudo foi apoiado por projetos do Ministério da Salde
para desenvolvimento conceitual da organizacao de pes-
quisa (n°. 00064203, Motol Hospital).

Referéncias

1. Myburgh JA, Mythen MG. Resuscitation fluids. N Engl J Med.
2013;369:2462-3.

2. Allen SJ. Fluid therapy and outcome: balance is best. J Extra
Corpor Technol. 2014;46:28-32.

3. Kuca T, Butler MB, Erdogan M, et al. A comparison of balanced
and unbalanced crystalloid solutions in surgery patient outco-
mes. Anaesth Crit Care Pain Med. 2017;36:371-6.

4. Self WH, Semler MW, Wanderer JP, et al. Saline versus balan-
ced crystalloids for intravenous fluid therapy in the emergency
department: study protocol for a cluster-randomized, multiple-
-crossover trial. Trials. 2017;18:178.

5. Marx G, Schuerholz T. Fluid-induced coagulopathy: does the
type of fluid make a difference? Crit Care. 2010;14:118.

6. Shin HJ, Na HS, Do SH. The effects of acute normovolaemic
haemodilution on peri-operative coagulation in total hip arth-
roplasty. Anaesthesia. 2015;70:304-9.

7. Schlimp CJ, Cadamuro J, Solomon C, et al. The effect of fibrino-
gen concentrate and factor Xlll on thromboelastometry in 33%
diluted blood with albumin, gelatine, hydroxyethyl starch or
saline in vitro. Blood Transfus. 2013;11:510-7.

8. Lobo DN, Stanga Z, Aloysius MM, et al. Effect of volume loading
with 1 liter intravenous infusions of 0.9% saline, 4% succinylated
gelatine (Gelofusine) and 6% hydroxyethyl starch (Voluven) on
blood volume and endocrine responses: a randomized, three-
-way crossover study in healthy volunteers. Crit Care Med.
2010;38:464-70.

9. Thomas-Rueddel DO, Vlasakov V, Reinhart K, et al. Safety of
gelatin for volume resuscitation - a systematic review and
meta-analysis. Intensive Care Med. 2012;38:1134-42.

10. Veigas PV, Callum J, Rizoli S, et al. A systematic review on
the rotational thrombelastometry (Rotem(R)) values for the
diagnosis of coagulopathy, prediction and guidance of blood
transfusion and prediction of mortality in trauma patients.
Scand J Trauma Resusc Emerg Med. 2016;24:114.

11. Kozek-Langenecker SA, Ahmed AB, Afshari A, et al. Management
of severe perioperative bleeding: guidelines from the European
Society of Anaesthesiology: first update 2016. Eur J Anaesthe-
siol. 2017;34:332-95.

12. Rossaint R, Bouillon B, Cerny V, et al. The European guideline
on management of major bleeding and coagulopathy following
trauma: fourth edition. Crit Care. 2016;20:100.

13. Solomon C, Ranucci M, Hochleitner G, et al. Assessing the
methodology for calculating platelet contribution to clot
strength (platelet component) in thromboelastometry and
thrombelastography. Anesth Analg. 2015;121:868-78.

14. Rasmussen KC, Secher NH, Pedersen T. Effect of perioperative
crystalloid or colloid fluid therapy on hemorrhage, coagulation
competence, and outcome: a systematic review and stratified
meta-analysis. Medicine (Baltimore). 2016;95:e4498.

15. Sawhney C, Subramanian A, Kaur M, et al. Assessment of hemos-
tatic changes after crystalloid and colloid fluid preloading in
trauma patients using standard coagulation parameters and
thromboelastography. Saudi J Anaesth. 2013;7:48-56.

16. Mauch J, Madjdpour C, Kutter AP, et al. Effect of rapid fluid
resuscitation using crystalloids or colloids on hemostasis in
piglets. Paediatr Anaesth. 2013;23:258-64.

17. Sevcikova S, Vymazal T, Durila M. Effect of balanced
crystalloid, gelatin and hydroxyethyl starch on coagulation
detected by rotational thromboelastometry in vitro. Clin Lab.
2017;63:1691-700.

18. Ponschab M, Schochl H, Keibl C, et al. Preferential effects of
low volume versus high volume replacement with crystalloid
fluid in a hemorrhagic shock model in pigs. BMC Anesthesiol.
2015;15:133.


http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0095
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0100
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0105
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0110
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0115
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0120
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0125
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0130
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0135
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0140
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0145
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0150
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0155
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0160
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0165
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0170
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0175
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180
http://refhub.elsevier.com/S0034-7094(18)30479-3/sbref0180

	Tromboelastometria rotacional na avaliação dos efeitos de cristaloides balanceados, hidroxietilamido e gelatina na coagula...
	Introdução
	Métodos
	Análise estatística

	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Agradecimentos
	Referências


