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The leading cause for maternal mortality in 
the developed world is venous thrombem-

bolism (VTE).1 VTE occurs in 10 per 100,000 
women of childbearing age and affects more 
than 100 per 100,000 pregnancies. The main 
risk factors for peripartal VTE are a history of 
VTE, inherited thrombophilia, obesity, surgery, 
prolonged immobilization, and others like age 
and smoking.2 Women undergoing caesarean 
delivery have a much higher risk of VTE than 
women undergoing vaginal delivery.2

Although these data are well known anesthe-
siologists primarily fear the opposite: severe 
peripartal hemorrhage, an often catastrophic 
bleeding disorder associated with extended hy-
perfibrinolysis and consequently low fibrino-
gen levels. As a consequence it is not surprising 
that most articles from anesthesiologists about 
peripartal coagulatory disorders are dealing with 
severe bleeding and not with hypercoagulatory 
states resulting in VTE. This discrepancy might 
also be aggravated by the fact that commonly 
used laboratory tests do not reliably indicate 
a hypercoagulatory state during pregnancy in 
many situations. As most coagulation factors 
increase in normal pregnancy, the prothrombin 
time (PT) and the activated partial thromboplas-
tin time (aPTT) should be shortened. However, 
in daily clinical practice this is not necessarily the 
case, since frequently detected antiphospholipid 
antibodies can artificially increase these values 
and mimic the laboratory values of a patient 

with a bleeding disorder despite the fact that 
this patient is prothrombotic. As a consequence 
commonly used laboratory tests are frequently 
considered unsuitable for describing the coagu-
latory state of pregnant women in many situa-
tions.

It has been demonstrated for bleeding dis-
orders, that modern point of care tests like the 
“TEG” or the “ROTEM” can detect coagulatory 
dysfunctions more reliably and valid than con-
ventional laboratory tests. Using these devices it 
is possible to provide additional information on 
the kinetics of clot formation, on clot strength, 
on the interactions between the coagulation 
components, on platelet function, and especially 
on the occurrence of fibrinolysis.3 Therefore, it 
is consistent to reappraise the same methods for 
hypercoagulatory states. However, data available 
for this clinical situation are rare.4, 5 This is even 
more true for pregnant women where only small 
studies and case series have been published yet.6

Della Rocca et al. fill this gap with their cur-
rent publication in Minerva Anestesiologica.7 
They demonstrate that pregnant women at 
term are in a hypercoagulatory state, that can be 
measured by means of thrombelastography, and 
that this is even possible in citrated blood sam-
ples, simplifying clinical application of their ap-
proach. Although this publication presents TEG 
data that could be used as reference information 
for the hemostatic management of pregnant 
women at term some problems should be kept 
in mind.

A new application for thrombelastography 
in pregnant women at term

J. MEIER

Department of Anaesthesiology and Intensive Care Medicine, Tübingen University Hospital, Eberhard-Karls University, 
Tübingen, Germany

 

Comment on p. 1357.

COPYRIGHT© 2012 EDIZIONI MINERVA MEDICA

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



MEIER A NEW APPLICATION fOR THROMbELASTOGRAPHy IN PREGNANT WOMEN AT TERM

1320 MINERVA ANESTESIOLOGICA December 2012

Thrombelastography has never been devel-
oped to detect and quantify hypercoagulatory 
states. As a consequence, although it is intui-
tive to interpret the TEG-changes observed by 
Della Rocca et al. as indicators of hypercoagu-
lation, this point of view needs to be further 
validated in additional investigations.8 Older 
studies by Kashuk et al. describe that TEG pa-
rameters are able to describe hypercoagulation 
and indeed to predict thromboembolic events 
in surgical patients, but whether this is also true 
in pregnant women has to be elucidated.9 In 
contrast to this one might speculate that iden-
tical standard laboratory tests in pregnant and 
non-pregnant women (with all their shortcom-
ings) rather indicate comparable coagulatory 
states in these populations. furthermore, it is 
especially unknown, whether the changes in 
TEG parameters observed are correlated to an 
increase in the number of thrombotic events or 
just reflect changes of blood coagulation dur-
ing pregnancy not correlated to changes in out-
come.

Additionally, it has to be pointed out, that 
usage of citrated blood enables broad clinical 
application of TEG-parameters in daily clinical 
practice; however, this approach is not undis-
puted in the literature.10

Despite these limitations the study published 
by Della Rocca et al. demonstrates the impor-
tance to broaden the view upon coagulatory 
disorders during pregnancy. Using standard co-
agulatory tests will essentially neglect important 
physiological changes during pregnancy that 
might or might not influence outcome. At this 
time point it seems to be difficult to use these 

data to guide anticoagulatory therapy or to de-
termine the best time point for neuroaxial block-
ade, however the results obtained in this publica-
tion might lay the foundation for further studies 
reaching these ambitious goals.

References
 1. MacKay AP, berg CJ, Duran C, Chang J, Rosenberg H. 

An assessment of pregnancy-related mortality in the United 
States. Paediatr Perinat Epidemiol 2005;19:206-14.

 2. Thornton P, Douglas J. Coagulation in pregnancy. best 
practice and research. Clinical Obstetrics & Gynaecology 
2010;24:339-52.

 3. Wikkelsoe AJ, Afshari A, Wetterslev J, brok J, Moeller AM. 
Monitoring patients at risk of massive transfusion with 
Thrombelastography or Thromboelastometry: a systematic 
review. Acta Anaesthesiol Scand 2011;55:1174-89.

 4. Rusak T, Ciborowski M, Uchimiak-Owieczko A, Piszcz J, 
Radziwon P, Tomasiak M. Evaluation of hemostatic balance 
in blood from patients with polycythemia vera by means of 
thromboelastography: The effect of isovolemic erythrocyta-
pheresis. Platelets 2012;23:455-62.

 5. Kashuk JL, Moore EE, Sabel A, barnett C, Haenel J, Le T et 
al. Rapid thrombelastography (r-TEG) identifies hyperco-
agulability and predicts thromboembolic events in surgical 
patients. Surgery 2009;146:764-72; discussion 772-4.

 6. Macafee b, Campbell JP, Ashpole K, Cox M, Matthey f, 
Acton L et al. Reference ranges for thromboelastography 
(TEG®) and traditional coagulation tests in term parturients 
undergoing caesarean section under spinal anaesthesia*. 
Anaesthesia 2012;67:741-7.

 7. Della Rocca G, Dogareschi T, Cecconet T, buttera S, Spasiano 
A, Nadbath P et al. Coagulation assessment in normal preg-
nancy: thrombelastography with citrated non activated samp-
les. Minerva Anestesiol 2012;78:1357-64.

 8. Lee by, butler G, Al-Waili N, Herz b, Savino J, Delguercio 
LR et al. Role of thrombelastograph haemostasis analyser in 
detection of hypercoagulability following surgery with and 
without use of intermittent pneumatic compression. J Med 
Eng Technol 2010;34:166-71.

 9. Kashuk JL, Moore EE, Sabel A, barnett C, Haenel J, Le T et 
al. Rapid thrombelastography (r-TEG) identifies hyperco-
agulability and predicts thromboembolic events in surgical 
patients. Surgery 2009;146:764-72; discussion 772-4.

10. Roeloffzen WWH, Kluin-Nelemans HC, Mulder Ab, Vee-
ger NJGM, bosman L, de Wolf JTM. In normal controls, 
both age and gender affect coagulability as measured by 
thrombelastography. Anesth Analg 2010;110:987-94.

Received on October 15, 2012 - Accepted for publication on October 26, 2012.
Corresponding author: J. Meier, Department of Anaesthesiology and Intensive Care Medicine, Tübingen University Hospital, Eberhard-
Karls University, Tübingen, Germany.
This article is freely available at www.minervamedica.it

COPYRIGHT© 2012 EDIZIONI MINERVA MEDICA

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.


