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BACKGROUND: The aortic dissection and rupture in pregnancy are uncommon clinical situation, but they
are emergency condition with high mortality for both mother and fetus. Here, we report a successful
emergency management for pregnancy at first trimesters with aortic arch rupture in Vietnam.

CASE PRESENTATION: A young pregnant woman (20-year-old) at 12-week’s gestation was transferred to
our hospital due to chest pain (last 7 days on treatment) in severe medical condition: conscious responses
to stimuli, oxygen 2 1/min directly through endotracheal tube, and hypertension (170/90 mmHg). The

i‘;{ :‘l’g;ﬁh rupture chest computed tomography scanner showed aortic arch aneurysm with the image of rupture. An urgent
Pregnancy surgery for total aortic arch replacement with cardiopulmonary bypass (185 min) including heart arrest

period (cross clamp time 80 min), and general hypothermia (25 °C) performed. She was discharged after
20 days with a normal pregnancy development.

DISCUSSION: Aortic arch dissection occurring during 1st trimester was very rare. The mortality of aortic
dissection without any treatments increased up to 70% at one week after presentation. The aortic arch
replacement surgery was successful recuse her, and fortunately, the fetus was safe.

CONCLUSION: An emergency surgery for aortic arch replacement was safety for both mother and fetus at

First trimester
Emergency management

12-week’s gestation.

© 2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Hemodynamic and hormonal changes in pregnancy increase the
risks the cardiovascular events, and the common risks of aortic
disease include hypertension, gene mutation related to extracel-
lular matrix disorders such as Marfan syndrome, Ehlers Danlos
syndrome, bicuspid aortic valve and trauma [1-8].

The aortic dissection and rupture are uncommon but emer-
gency condition with high mortality for both mother and fetus
[9-11]. Stanford type B dissection were approximated 20% and the
report about aortic arch dissection was very rare [1,2,9,10]. Fetal
loss due to emergency surgery for aortic repair using cardiopul-
monary bypass was common, thus continuation of pregnancy in
first trimester was desired by multidisciplinary team [6].

Here, we report a successful emergency management for preg-
nancy at first trimesters with aortic arch rupture in Vietnam
and fortunately the fetus was safe. The patients provided written
informed consent, this study was approved by institutional review
board, and it has been reported in line with the SCARE criteria [12].
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2. Case presentation

A 20-year-old pregnancy at 12-week’s gestation with non-
traumatic chest pain was monitored at local hospital. After one
week treated, her chest pain wasn't relieved with medicine, she
was suddenly deteriorated and then transported to our hospital
in severe medical situation with conscious responses to stimuli,
oxygen 21/min through endotracheal tube, blood pressure was
170/90 mmHg.

The blood tests were within normal limits (Hct 43%, Hgb 131 g/1),
the electrocardiogram were normal sinus rhythm and no myocar-
dial ischemia, the cardio echography showed the normal structure
and function with ejection fraction were 63%. She had no abnormal
medical history, not Marfan syndrome, Ehlers Danlos syndrome or
bicuspid aortic valve. Her fetal condition was healthy (checked by
echography, heart rate 178 beats per minute).

The chest computed tomography scanner showed the aortic
arch aneurysm, a huge hematoma covered outside the aortic arch,
the position rupture of the aortic arch was near the left subclavian
artery. The size of aortic arch without hematoma was 2.1 x 4.18 cm,
and at rupture position was 4.68 x 6 cm; the diameter of ascending
aorta was around 3.08 cm, and descending aorta was nearly 1.3 cm
(Fig. 1).

2210-2612/© 2019 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.
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Fig. 1. The image of aortic arch rupture by the chest computed tomography scanner. A, the size of aortic arch without hematoma was 2.1 x 4.18 cm, ascending aorta was
3.08 cm, descending aorta was 1.31 cm. B, the size of aortic arch without hematoma at rupture position was 4.68 x 6 cm, ascending aorta was 3.11 cm, descending aorta was

1.28 cm.

She was treated with antihypertension (Nicardipine intra-
venous), mechanical ventilation (mode Intermittent Positive
Pressure Ventilation) at emergency room and immediately
transferred to our Cardiovascular Surgery Department. A multidis-
ciplinary consultation with the support from the obstetric hospital
decided to aortic arch repair and continue pregnancy, the obstetric
team was standby during operated time and instantly performed
hemostasis surgery in case uttering bleeding due to miscarriage.

An urgent surgery was performed sequentially: median ster-
notomy and right groin exposure; cardiopulmonary bypass
initiation via brachiocephalic trunk artery, left common carotid
artery, right common femoral artery, superior and inferior vena
cava; general hyperthermia to temperature 25 °C; cross clamp; a
huge hematoma covered outside the aortic arch with the rupture
position at left subclavian artery; total aortic arch was replaced
by a 25-mm protheses, total heart arrest time was 80 min, total
cardiopulmonary bypass time was 185 min..

The fetal condition was healthy and followed by echography at
the 1st and 7th day after surgery, the obstetric experts suggested
Cyclogest 400 mg (Progesterone rectally) twice daily within 7 days
for continue pregnancy. The patient was discharged from the hos-
pital after 20 days without any complication and the fetal was safe.

3. Discussion

The common risks of aortic disease were gene disorders and
hypertension, thus the pregnancy with high blood pressure or Mar-
fan syndrome, Ehlers-Danlos syndrome ... should be confirm the
differential diagnosis with aortic dissension or rupture when they
had acute chest pain [1-11].

The aortic rupture diagnosis should be considered although the
hematocrit or hemoglobin are not decreased.

The maximum size of aortic arch without hematoma was
approximately 6 cm at rupture position, the diameter of ascend-
ing aorta was normal, but the size of descending aorta was small,
around 1.31 cm. This information suggest that the patient may be
have a congenital aortic coarctation.

The mortality of aortic dissection without any treatments
increased up to 70% at one week after presentation, thus biomarker
for screening and prediction aortic dissection or rupture such as
D-Dimer in pregnancy may be useful [13].

The aortic arch rupture in pregnancy is a rare clinical situa-
tion, but it is the emergency condition with high mortality and the
fetal loss is common. A multidisciplinary team need to optimize
management and decide the treatment [6].

Our patient was operated in severe condition, the total aortic
arch replacement surgery was successful recuse her, and fortu-
nately, the fetus was safe.

4. Conclusion
Aortic arch rupture occurring during 1st trimester was very rare.

An emergency surgery for total aortic arch replacement was safety
for both mother and fetus in our case with aortic arch rupture.

Funding

No funding was received for this case report.
Ethical approval

Our Institute’s (Cardiovascular Center) representative was fully
aware of this submission and this scientific activity including writ-
ing manuscript was approved by the Ethic Committee of Cho Ray
hospital, where the patients were operated.
Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
Author’s contribution

Tien Quyet Tran did operation and wrote this case report.
Registration of research studies

Cho Ray hospital.
Guarantor

Tien Quyet Tran, M.D., PhD.

Associate professor.

Director of Cardiovascular Center.

Vice Director of Cho Ray Hospital, Ho Chi Minh City, Vietnam.

Chief of Department of Cardiovascular Thoracic Surgery, Uni-

versity of Medical and Pharmacy at Ho Chi Minh City, Vietnam.
Email address: tqtien.choray@gmail.com.


http://tqtien.choray@gmail.com
http://tqtien.choray@gmail.com
http://tqtien.choray@gmail.com

CASE REPORT - OPEN ACCESS

30 T.Q. Tran / International Journal of Surgery Case Reports 64 (2019) 28-30

Provenance and peer review

Not commissioned, externally peer-reviewed.
Declaration of Competing Interest

The authors declare that they have no competing interests.
Acknowledgements

I would like to thank obstetric team from Hung Vuong hos-
pital and our team in Cardiovascular Center, Choray hospital for
collaboration and contributing to treat our patient.

References

[1] M. Tsuritani, C.A. Kamiya, M. Sawada, C. Horiuchi, N. Iwanaga, J. Yoshimatsu,
Intra- and post-partum acute aortic dissection (Stanford type B): report of
two cases, . Obstet. Gynaecol. Res. 43 (10) (2017) 1629-1633, http://dx.doi.
org/10.1111/jog.13412.

[2] J.M. Zhu, W.G. Ma, S. Peterss, L.F. Wang, Z.Y. Qiao, B.A. Ziganshin, ]. Zheng, Y.M.
Liu, J.A. Elefteriades, L.Z. Sun, Aortic dissection in pregnancy: management
strategy and outcomes, Ann. Thorac. Surg. 103 (2017) 1199-1206, http://dx.
doi.org/10.1016/j.athoracsur.2016.08.089.

[3] S. Goland, U. Elkayam, Pregnancy and Marfan syndrome, Ann. Cardiothorac.
Surg. 6 (6) (2017) 642-653, http://dx.doi.org/10.21037/acs.2017.10.07.

[4] Y.Y.Liu, HY. Li, W]. Jiang, X L. Guan, X.L. Wang, O. Liu, .M. Zhu, L.Z. Sun, HJ.
Zhang, Treatment of patients with aortic disease during pregnancy and after
delivery, ]. Int. Med. Res. 45 (4) (2017) 1359-1368, http://dx.doi.org/10.1177/
0300060517711088.

Open Access

[5] G.Papadopoulos, O. Maier, F. Bénner, V. Veulemans, Vascular type of
Ehlers-Danlos syndrome: a case report of an aortic dissection during
pregnancy, Am. J. Case Rep. 20 (2019) 233-237, http://dx.doi.org/10.12659/
AJCR.911688.

S.L. Lansman, ].B. Goldberg, M. Kai, G.H.L. Tang, R. Malekan, D. Spielvogel,

Aortic surgery in pregnancy, J. Thorac. Cardiovasc. Surg. 153 (S4) (2017) 4-8,

http://dx.doi.org/10.1016/j.jtcvs.2016.06.015.

P.A. Patel, R}J. Fernando, E.J. MacKay, J. Yoon, ].T. Gutsche, S. Patel, R. Shah, J.

Dashiell, S.J. Weiss, L. Goeddel, A.S. Evans, ].W. Feinman, J.G. Augoustides,

Acute type A aortic dissection in pregnancy—diagnostic and therapeutic

challenges in a multidisciplinary setting, J. Cardiothorac. Vasc. Anesth. 32 (4)

(2018) 1991-1997, http://dx.doi.org/10.1053/j.jvca.2018.01.035.

S.H. Lee, S. Ryu, S.W. Choi, H.J. Kim, T.K. Kang, S.C. Oh, S.J. Cho, J.H. Lee, E.S.

Chung, M.H. Kim, Acute type A aortic dissection in a 37-week pregnant

patient: an unusual clinical presentation, J. Emerg. Med. 52 (4) (2017)

565-568, http://dx.doi.org/10.1016/j.jemermed.2016.09.001.

[9] G.Yang, W. Peng, Q. Zhao, ]. Peng, X. Xiang, X. Chai, Aortic dissection in
women during the course of pregnancy or puerperium: a report of 11 cases in
central south China, Int. J. Clin. Exp. Med. 8 (7) (2015) 11607-11612.

[10] H. Kamel, M.J. Roman, A. Pitcher, R.B. Devereux, Pregnancy and the risk of
aortic dissection or rupture: a cohort-crossover analysis: kamel, pregnancy
and aortic dissection or rupture, Circulation 134 (7) (2016) 527-533, http://
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594.

[11] ARS. Shetty, Y.P.G. Chandra, S. Praveen, S. Gajula, Sudden death due to aortic
dissection in early pregnancy - a case report, Med. J. 85 (3) (2017) 162-164,
http://dx.doi.org/10.1177/0025817217694108.

[12] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus Surgical CAse
REport (SCARE) guidelines, Int. J. Surg. (60) (2018) 132-136.

[13] P. Nazerian, C. Mueller, A.M. Soeiro, B.A. Leidel, S.A.T. Salvadeo, F. Giachino, S.
Vanni, K. Grimm, M.TJr Oliveira, E. Pivetta, E. Lupia, S. Grifoni, F. Morello,
Diagnostic accuracy of the aortic dissection detection risk score plus d-dimer
for acute aortic syndromes the advised prospective multicenter study,
Circulation 137 (2018) 250-258, http://dx.doi.org/10.1161/
CIRCULATIONAHA.117.029457.

[6

[7

[8

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1111/jog.13412
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.1016/j.athoracsur.2016.08.089
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.21037/acs.2017.10.07
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.1177/0300060517711088
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.12659/AJCR.911688
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1016/j.jtcvs.2016.06.015
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1053/j.jvca.2018.01.035
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
dx.doi.org/10.1016/j.jemermed.2016.09.001
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0045
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1161/CIRCULATIONAHA.116.021594
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
dx.doi.org/10.1177/0025817217694108
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30528-0/sbref0060
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
dx.doi.org/10.1161/CIRCULATIONAHA.117.029457
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Successful emergency management for aortic arch rupture in pregnancy at first trimesters: A case report
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusion
	Funding
	Ethical approval
	Consent
	Authors contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Declaration of Competing Interest
	Acknowledgements

	References

