Fax to: +1 347 649 2158 (US) or @ Springer
+44 207 806 8278 (UK) or +91 44 4208 9499 (INDIA)

From: Springer Correction Team
6&7, 5th Street, Radhakrishnan Salai, Chennai, Tamil Nadu, India - 600 004

Re: Journal of Thrombosis and Thrombolysis DOI: 10.1007/s11239-007-0061-5
Thrombosis of sinus sagitalis during puerperium caused by thrombophilic gene

mutation

Authors: Marina Titlic - Sanda Pavelin - Ante Tonkic - Ivana Jukic - Ante Buca - Simun Andelinovic

I. Permission to publish

I have checked the proofs of my article and

U Ihave no corrections. The article is ready to be published without changes.
O Ihave afew corrections. I am enclosing the following pages:

U Ihave made many corrections. Enclosed is the complete article.

Date / signature

I1. Copyright Transfer Statement (sign only if not submitted previously)

The copyright to this article is transferred to __SPringer Science+Business Media, LLC

(for government employees: to the extent transferable) effective if and when the article is accepted for
publication. The author warrants that his/her contribution is original and that he/she has full power to
make this grant. The author signs for and accepts responsibility for releasing this material on behalf of any
and all co-authors. The copyright transfer covers the exclusive right to reproduce and distribute the article,
including reprints, translations, photographic reproductions, microform, electronic form (offline, online)
or any other reproductions of similar nature.

An author may self-archive an author-created version of his/her article on his/her own website and
his/her institution’s repository, including his/her final version; however he/she may not use the publisher’s
PDF version which is posted on www.springerlink.com. Furthermore, the author may only post his/her
version provided acknowledgement is given to the original source of publication and a link is inserted to
the published article on Springer’s website. The link must be accompanied by the following text: “The
original publication is available at www.springerlink.com.”

The author is requested to use the appropriate DOI for the article (go to the Linking Options in the
article, then to OpenURL and use the link with the DOI). Articles disseminated via www.springerlink.com
are indexed, abstracted and referenced by many abstracting and information services, bibliographic
networks, subscription agencies, library networks, and consortia.

After submission of this agreement signed by the corresponding author, changes of authorship or in the
order of the authors listed will not be accepted by Springer.

Date / Author’s signature



@ Springe

ELECTRONIC REPRINT ORDER FORM

After publication of your journal article, electronic (PDF) reprints may be purchased by arrangement with Springer and
Aries Systems Corporation.

The PDF file you will receive will be protected with a copyright system called DocuRights®. Purchasing 50 reprints will
enable you to redistribute the PDF file to up to 50 computers. You may distribute your allotted number of PDFs as you

wish; for example, you may send it out via e-mail or post it to your website. You will be able to print five (5) copies of your
article from each one of the PDF reprints.

Please type or print carefully. Fill out each item completely.

1. Your name:

Your e-mail address:

Your phone number:

Your fax number:

2. Journal title (vol, iss, pp):

3. Article title:

4. Article author(s):

5. How many PDF reprints do you want?

6. Please refer to the pricing chart below to calculate the cost of your order.

Number of PDF Cost
reprints (in U.S. dollars)

50 $200

100 $275

150 $325

200 $350

NOTE: Prices shown apply only to orders submitted by individual article authors or editors. Commercial orders must be
directed to the Publisher.

All orders must be prepaid. Payments must be made in one of the following forms:
e acheck drawn on a U.S. bank

*  aninternational money order ) Print and send this form with payment
e Visa, MasterCard, or American Express (no other credit cards can be accepted) information to-
PAYMENT (type or print carefully): Avries Systems Corporation
. . 200 Sutton Street
Amount of check enclosed: (payable to Aries Systems Corporation) North Andover, Massachusetts 01845
Attn.: Electronic Reprints
VISA — OR —
Fax this to Aries at: 978-975-3811
MasterCard

American Express

Expiration date: Signature:

Your PDF reprint file will be sent to the above e-mail address. If you have any questions about your order, or if you need
technical support, please contact: support@docurights.com

For subscriptions and to see all of our other products and services, visit the Springer website at:
http://www.springeronline.com



http://www.springeronline.com/

M chel s

Col our Consent Form | 20-02-06 | Content Managenent-PBS --

&) Springer COLOUR CONSENT FORM

the language of science

Dear Marina Titlic,

Springer offers two options for reproducing colour illustrations in
our publications. Check the author instructions for the submission
of electronic figures.

Please select the option you prefer:

Colour figures will only appear in colour on www.springerlink.com

Option 1 I— G el and not in the printed version of the journal

. Online and Colour figures will appear in colour on www.springerlink.com
Option 2 I— Printed Colour and in the printed version of the journal

Charges Springer charges authors for the reproduction of colour figures in print.

The charges are € 950 or $ 1150 per article. If you agree to the colour charges then please complete the
form below:

Journal Title (abbreviated title): Journal of Thrombosis and Thrombolysis

Manuscript Number: 61

Article Title: Thrombosis of sinus sagitalis during puerperium caused by th...

Author's name: Marina Titlic

Invoice Address: Department of Neurology Split University Hospital
SpinA-iAfeval

| enclose payment to the amount of € 950/$ 1150

Please charge my credit card
account (incl. check digits):

Expiry date:

[ Access [ visa [ Eurocard [~ é)?;%iscsan [ R?r?gricard [ DinersClub [ gllaar;ter

Date Signature

Regardless whether you have chosen option 1 or 2, please sign and return this form.



HOW TO USE THE CORRECTION GRID
[1] Put the page number of each correction in the Page Number column.

[2] Put the line numbers of each correction in the Line Number column.

[3] Write the number of the equation, table or figure that needs correction in the Equation Number, Table Number or
Figure Number columns.

[4] Insert the text/symbols you wish to be changed in the Incorrect column.

[5] Insert the correct text/symbols in the Correct column. If you include extra text/symbols here, indicate the exact items
that need to be changed by highlighting them in the color red (for example ‘The outer membrane surface...’ corrected to
‘The outer membrane surface...’).

[6] Our typesetter queries on the galley proof regarding insufficient information or required clarifications will already be
inserted into the grid (in the Page Number, Line Number and Incorrect columns). Please answer these queries by putting
the relevant information in the Correct column. If you are unable to answer a query, indicate this by putting the letters
‘NA’ in the Correct column.

[7]1 New versions of figures/tables can be included as an ‘attachment’ to the Correction Grid e-mail.
[8] If you need to add more rows to the grid, press the TAB key on your keyboard when you are in the last row.

[9] The Correction Grid is a basic Microsoft Word table. If you do not use Microsoft Word, please return corrections in
RTF format similar to the example provided below.

Example of how to use the correction grid

MANUSCRIPT I.D.: ABCD 1234

Page Line Equation Table Figure Incorrect Correct Not for Author
Number Number Number Number Number use
16 Sith Smith
3 Caption: Caption:

Amount of CO Amount of CO
inhalation person |inhalation per
person

4 Replace figure
with new one on
attachment to
this e-mail

19 X X-1) X (Y-




CORRECTION GRID

MANUSCRIPT 1.D.:
Page Line Equation |Table |Figure |Incorrect Correct Not for Author
Number |Number |Number |Number|Number use




Metadata of the article that will be visualized in OnlineFirst

ArticleTitle Thrombosis of sinus sagitalis during puerperium caused by thrombophilic gene mutation

Article Sub-Title

Journal Name Journal of Thrombosis and Thrombolysis
Corresponding Author Family Name Titlic
Particle
Given Name Marina
Suffix
Division Department of Neurology
Organization Split University Hospital
Address Spinciéeva 1, 21 000, Split, Croatia
Email marina.titlic@gmail.com
Author Family Name Pavelin
Particle
Given Name Sanda
Suffix
Division Department of Neurology
Organization Split University Hospital
Address Spinciceva 1, 21 000, Split, Croatia
Email
Author Family Name Tonkic
Particle
Given Name Ante
Suffix
Division Department of Internal medicine
Organization Split University Hospital
Address Spinciéeva 1, 21 000, Split, Croatia
Email
Author Family Name Jukic
Particle
Given Name Ivana
Suffix
Division Department of Internal medicine
Organization Split University Hospital
Address Spinciéeva 1, 21 000, Split, Croatia
Email
Author Family Name Buca
Particle
Given Name Ante
Suffix
Division Department of Radiology
Organization Split University Hospital



Address Spinciéeva 1, 21 000, Split, Croatia
Email
Author Family Name Andelinovic
Particle
Given Name Simun
Suffix
Division Department of Pathology and Forensic Medicine
Organization Split University Hospital
Address Spinciceva 1, 21 000, Split , Croatia
Email
Received
Schedule Revised
Accepted
Abstract Cerebral veno-sinus thrombosis (CVT) during puerperium may have fatal consequences. A nonspecific

clinical picture must be complete with computed tomography of the brain and digital substract angiography
of the brain blood vessels, and, once the clinical diagnosis is confirmed, coagulation tests and genetic analysis
of the coagulation factor are to be made as well. Genetic polymorphisms associated with thrombophilia such
as factor V Leiden, prothrombin G20210A, MTHFR C677T, ACE and PIA1/A2 may be the cause of the
hypercoagulability that results in CVT.

Keywords (separated by '-')

Headache - Thrombosis - Sinus sagitalis superior - Gene - PCR

Footnote Information




mMOQORAT ®WOEHECH

[oJEN]

10
11
12
13
14
15
16
17
18
19
20
21
22

23

24
25

Al
A2
A3
A4

A5
A6
A7

A8
A9
A10

All
Al12
Al13

J Thromb Thrombolysis
DOI 10.1007/s11239-007-0061-5

Thrombosis of sinus sagitalis during puerperium caused

by thrombophilic gene mutation

Marina Titlic - Sanda Pavelin - Ante Tonkic -
Ivana Jukic - Ante Buca - Simun Andelinovic

© Springer Science+Business Media, LLC 2007

Abstract Cerebral veno-sinus thrombosis (CVT) during
puerperium may have fatal consequences. A nonspecific
clinical picture must be complete with computed tomog-
raphy of the brain and digital substract angiography of the
brain blood vessels, and, once the clinical diagnosis is
confirmed, coagulation tests and genetic analysis of the
coagulation factor are to be made as well. Genetic poly-
morphisms associated with thrombophilia such as factor V
Leiden, prothrombin G20210A, MTHFR C677T, ACE and
PIA1/A2 may be the cause of the hypercoagulability that
results in CVT.

Keywords Headache - Thrombosis - Sinus sagitalis
superior - Gene - PCR
Background

Puerperal cerebral veno-sinus thrombosis (CVT) occurring
during puerperium is a common form of stroke in young

M. Titlic (IX) - S. Pavelin

Department of Neurology, Split University Hospital, Spinéiceva
1, Split 21 000, Croatia

e-mail: marina.titlic@gmail.com

A. Tonkic - I. Jukic
Department of Internal medicine, Split University Hospital,
Spinciceva 1, Split 21 000, Croatia

A. Buca
Department of Radiology, Split University Hospital, Spinéiceva
1, Split 21 000, Croatia

S. Andelinovic
Department of Pathology and Forensic Medicine, Split
University Hospital, Spin¢iceva 1, Split 21 000, Croatia

women associated with high mortality and morbidity. The
etiology of this condition is unclear. The risk associated
with the established thrombophilic risk factors is insignif-
icant [l, 2]. Symptoms include headache, seizures,
incresased intracranial pressure in the form of papilloe-
dema, neurologic deficits, and atlered consciousness [3-5].
As the clinical findings were found to be nonspecific,
computed tomography (CT), magnetic resonance imaging
(MRI) and digital substract angiography (DSA) turns out
to be valuable for the early diagnosis (CVT) [6, 7].
Enviromental risk factors of thrombosis are sex, age,
hypertension, heart and vessel disease, diabetes mellitus,
hyperlipidaemia, smoking, alcoholism, obesity and stress.
Secondary hypercoagulabile (trauma, malignous diseases,
puerperium, etc.) conditions may cause the thromboem-
bolic disease. Thrombosis is a multifactorial disease in
which genetic factors play an important role. Our aim was
to study the role of the common genetic polymorphisms
associated with thrombophilia such as factor V Leiden,
prothrombin G20210A and methylene tetrahydrofolate
reductase (MTHFR) C677T, angiotensin-converting en-
zyme (ACE), plasminogen activator inhibitor (PIA1/A2)
gene in aseptic puerperal CVT [2, 8-11].

Case report

A 29-year old female gave birth without any special
complications during the delivery or puerperium. The
patient has no thrombotic history. Her uncle had a deep
venous thrombosis in his right leg when he was 59. On the
twenty-sixth day of the puerperium, that is, three days
before hospitalization she complained about a headache,
which gradually worsened. On admission the patient was
soporific and optic nerve papillae had unsharp edges
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bilaterally, and computed tomography (CT) of the brain
was indicated the presence of hypodensity lesions, intensity
being 23 HU bilaterally in the thalamus region that would
clinically correspond to embolic ischemic lesions. Com-
pressive effect of the described changes on the surrounding
structures was also noticed, followed with mild widening
of the right temporal horn. After antiedemic therapy (20%
mannitol solution) the patient’s state only temporarily
improved, but the patient still felt somnolent. Soon the state
of mind progressively deteriorated until it reached deep
coma (GCS was 3). Neurological deficit gradually
advanced to a left-sided hemiplegia. Ten hours after the
first CT of the brain, another one was obtained showing
extensive hypodensity of the temporal region, more tha-
lamic, with cerebral edema and consecutive sulcus ‘dele-
tion’ of both cerebral hemispheres, Fig. 1.

Due to the billateral ishaemic changes in the thalamus
and the brain tissue oedema, we assumed this was a case of
thrombosis of the sagital sinus. A DSA was therefore made,
which confirmed thrombosis of the sinus sagitalis. A low-
molecular heparine therapy was introduced. We also
introduced antioedematous therapy by hyperventilation
(machine breadhing) and antioedemic therapy (20% man-
nitol solution). Gradually, over several days, the state of
mind and the neurological deficit improved to somnolency
and left-sided hemiparesis. Following further four weeks of
improvements, there remained only a milder left-sided
hemiparesis, 1/5, and the state of mind normalised. In the
course of examinations, there were performed a compre-
hensive internist-neurological diagnostic testing; fibrinogen
and d-dimers showed increased values. Additional gene
analysis of the coagulation factor was made as well.

Fig. 1 CT of the brain-cerebral edema and sulcus ‘deletion’ of both
cerebral hemispheres

@ Springer

Genetic polymorphisms associated with thrombophilia
such as factor V Leiden, prothrombin G20210A, MTHFR
C677T, ACE and PIA1/A2 were tested. Polymerase chain
reaction (PCR)/restriction fragment length polymorphism
analysis was used to identify her genotipes. There was
established normal gene for the factor V Leiden, pro-
thrombin G20210A i PIA1/A2 gene, but also mutation of
the MTHFR gene and ACE gene I/D.

Permanent anticoagulation therapy with varfarine, with
regular coagulation parameters control, was included. The
patient recovered and three months later her neurological
status is absolutely normal.

Comments

Puerperal CVT is less frequent than arterial thrombosis,
present in an atypical fashion, and is an uncommon cause
of stroke. Nonspecific symptoms of CVT include headache,
seizures, neurologic deficits, and altered consciousness [4],
as in our patient’s case.

The diagnosis of CVT was strongly suggested by the
CT scan, which showed spontaneous high density in the
deep venous system associated with bilateral hypodensi-
ties-in the thalamus, as described by other authors [12].
DSA finally confirms CVT with certainty. Authors state
that a final diagnosis is also possible with MRI angiog-
raphy [12]. Etiologies and risk factors included local
causes, infection, cancer, postpartum state, coagulopa-
thies, oral contraception and remained unknown [13].
CVT, like other thromboses, is caused by multiple fac-
tors. Standard clinical risk factors (hypertensia, diabetes
mellitus, hypelipidaemia, smoking, alcoholism, obesity,
stress) did not present in our patient. Secondary hyper-
coagulability, puerperium, makes an additional risk ele-
ment for thrombosis, therefore for CVT as well.
Coagulation tests had increased values. We wondered
why a previously healty person had this dramatic and
grave picture of CVT in puerperium, with a significant
state of mind disorder, to coma and grave neurological
deficite. Was there a genetic predisposition to developing
the hyperkoagulability!? Researches of other authors
contradict, and include researches of the gene polymor-
phism in patients with ischemic stroke, only a few
researches assess influence of particular gene polymor-
phisms to CVT occurence [8—11, 14, 15]. In the large
series of CVT patients, a positive association with
established thrombophilic risk factor, factor V Leiden,
and especially the prothrombin G20210A mutation was
confirmed [8]. Persons with PIA1/A2, MTHFR C677T,
and ACE ID/DD genotypes had an elevated incidence of
ischemic stroke [14, 15]. Researches of gene polymor-
phism in CVT are insufficient. In the case of our patient,
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gene analysis of the basic coagulation factors was made.
Polymerase chain reaction (PCR)/restriction fragment
length polymorphism analysis was used to identify her
genotipes. There was established normal gene for the
factor V Leiden, prothrombin G20210A and PIA1/A2
gene, but also mutation of the MTHFR gene and ACE
gene I/D. Since there were no other thrombophilia risk
factors, this indicates that the base for developing of
hypercoagulability, and therefore of CVT, was a gene
mutation. Therefore, the anticoagulation therapy was
introduced.

With the general population the risk of recurrence of
CVT is low, particularly after the first 12 months of the
first episode but young women with a history of ischemic
stroke have a increased risk for recurrence stroke in the
postpartum period [16, 17]. The risk of recurrence for CVT
during pregnancy seems to be low [18]. However, we do
not know the risk of recurrence CVT in the course of
puerperium in young women with thrombophilic gene
mutation; factor V Leiden, prothrombin G20210A, PIA1/
A2 gene, MTHFR and ACE gene I/D, which issue should
make subject matter of future research.

Conclusions

Puerperal CVT is rare but may have fatal consequences.
Nonspecific clinical signs demand further neuroradiologi-
cal diagnostics. Deep cerebral internal venous thrombosis
was suspected based on the CT scan showing bilateral
hypodensity in the thalamus. DSA of the brain blood ves-
sels confirmed the final diagnosis of CVT. Causes of this
hypercoagulability should be additionally researched by
genetic testing of the coagulation factors. Besides the
factor V Leiden, protrombine G20210A mutation, attention
should certainly be also paid to MTHFR C677D and ACE
I/D gene mutations.
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