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Introduction
In patients with familial aortopathy, aortic enlargement during 
pregnancy is more pronounced, leading to a more rapid increase 
in the overall aortic diameter with an increased risk of aortic 
dissection in the third trimester of pregnancy, which is a frequent 
cause of maternal death [1, 2].

Hereditary aortic disease includes a clinically and genetically 
heterogeneous group of disorders [3]. These familial aneurysms 
progressively enlarge and predispose to acute aortic dissections 
in all the family members.

So, regular follow-up and screening of these disorders in the 
children is mandatory, in order to indicate surgery in the optimal 
moment.

We report two clinical cases of aortic hereditary disease managed 
surgically with success.

Case Report 1
A 38-year-old woman in her thirty-sixth week of pregnancy, who 
had one ten-year old male child, was admitted to our department 
for sudden chest pain and dyspnea.

Her medical history was unremarkable, except for a family history 
of a sudden death in one brother, but no diagnosed connective 
tissue disease. 

Her blood pressure was 160/85 mm Hg. Electrocardiogram 
revealed normal sinus rhythm without repolarization anomalies. 
D-Dimers dosage was normal.

Computed tomography scan was conducted and diagnosed 
Stanford type A aortic dissection, and the diameter of the ascending 
aorta was 47 mm (Figure 1).

Figure 1: CT Scan Showing a Dissection of the Thoracic Aorta

The patient underwent urgent surgery. The name of the operation 
was cesarean and Bentall procedure. A live female infant was 
delivered.

After removal of the aortic clamp, the heart automatically resumed, 
and the cardiopulmonary bypass was successfully terminated after 
the left ventricular assist (Figures 2 and 3).
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ABSTRACT
Pregnancy may increase the risk of aortic dissection in young women genetically predisposed in the third trimester and the peri-partum period. This 
disease must be managed with emergency. Later, aortic familial diseases must be screened in the children by genetic tests, because of the high risk of rapid 
developing dissection or aneurysm in the childhood, whose management is challenging.

We report the cases of a pregnant woman operated for aortic dissection, and her son operated four years later for aneurysm of the ascending aorta, and 
aortic insufficiency.

Children with familial aortic root aneurysm may have intervention of valve sparing and aortic replacement if the aortic regurgitation is minimal. But, 
long-term clinical and echocardiographic follow-up is mandatory.
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Figures 2 and 3: Intraoperative Views Revealing the Replacement 
of the Aortic Valve and the Ascending Aorta

The tracheal intubation was removed 24 hours after surgery, and 
she was followed up after the operation, and both the patient and 
the infant survived.

The family members of the patient were addressed for genetic 
consultation, but genes identification cannot be performed in our 
country. So, they had clinical, echocardiographic and scanographic 
follow-up in the pediatric department. 

Case Report 2 
Four years later, her fourteen-year-old son, with 185 cm of height 
and 80 kg of weight, was asymptomatic. He had regular screening 
of aortic disease by echocardiography.

His chest radiography showed scoliosis (Figure 4).

Figure 4: Chest Radiography of the Second Patient Showing 
Scoliosis

Echocardiography revealed a dilation of the ascending aorta: the 
diameter of the sinuses of Valsalva was 50 mm, the diameter of 
the sino-tubular junction was 52 mm, and the diameter of the 
segment 1 was 37 mm (Figure 5).

Figure 5: CT Scan Showing A Dilation of The Ascending Aorta 
of the Second Patient

The patient underwent conservative surgery of the aortic valve 
with replacement of the ascending aorta, and reimplantation of 
the coronary arteries (Tyrone David technique) (Figures 6 and 7).

Figures 6 and 7: Intraoperative Views Revealing the Aortic 
Annuloplasty with Replacement of the Ascending Aorta

The postoperative course of the patient was uneventful.

Discussion
The association of pregnancy with increased risk of aortic 
dissection may be caused by the hormonal changes, the increased 
circulating volume and cardiac output, and pre-existing blood 
hypertension leading to hemodynamic stress on the aortic wall, 
particularly those in the peri-partum period [4].

Also, the risk of aortic complications associated with pregnancy 
in women with Marfan syndrome and other heritable connective 
tissue disorders, is related to the lack of knowledge of underlying 
diagnosis and
potential presence of large aortic aneurysm prior to pregnancy, 
such as the case of our first patient whose aortic root diameter 
was 47 mm [5, 1].

In a retrospective study of members of the Dutch Association 
of Marfan patients, 5 of 44 had a peri-partum aortic dissection. 
In total, 2 of the 4 Marfan syndrome women who had a type A 
dissection, were unaware of their diagnosis prior to the index 
event [6].

For women at 28 weeks or more gestational age, and suffer from 
type A aortic dissection, cesarean section followed by urgent 
repair of the dissection might be more appropriate [7]. That was 
the strategy we adopted for our first patient. Whereas non-surgical 
management is preferred for acute type B aortic dissection [8].

Heritable aortic disease is defined as thoracic aortic enlargement 
and aortic wall weakness, with evidence of progression to the 
life-threatening complication of acute aortic dissection or rupture 
with fatal consequences. The altered gene triggering disease can be 
used to identify family members at risk [3]. There are syndromic 
and non-syndromic presentations.

FBN1 is well established as the causal gene in patients with 
Marfan syndrome [9]. The FBN2 gene, underlying congenital 
contractural arachnodactyly, has also been isolated in children 
with mild, and non-progressive aortic dilatation [10]. There has 
been less research on Loeys–Dietz syndrome. Compared with the 
non-pregnant population, most aortic dissections during pregnancy 
are genetically triggered [11].

The thoracic aortic disease had to be clinically significant in terms 
of progressive aortic enlargement and/or dissection to trigger 
routine aortic imaging, medical and surgical management to 
prevent aortic dissections or other vascular complications, and 
predictive genetic testing of at-risk family members [3]. This 
genetic information might prevent future aortic events in the 
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probands and family members who are at risk of acute aortic 
dissection [12]. Approximately 15% of patients with aortic 
aneurysm have a first-degree relative with an aortic aneurysm, 
and segregation analyses of such families have suggested a major 
gene defect [13].

This aneurysm screening in the family members of our first patient, 
who has a familial history of sudden death, has permitted to 
diagnose the aortic root aneurysm in his son at the age of fourteen 
years (second patient). Genes identification cannot be performed 
in our country.

 These aortic root aneurysms are rare in children. They are 
usually associated with connective tissue diseases or congenital 
heart anomalies. In children with Marfan syndrome, Fraser and 
colleagues proceed with surgical intervention for aortic root 
aneurysms once the annular diameter has reached 5 cm or if the 
aneurysm is enlarging more than 0.5 cm per year [14].

Aortic root replacement may be indicated in these children to 
prevent risk of aneurysm rupture, and aortic dissection. Guidelines 
for techniques and timing of surgery have been advocated, 
according to the size of the aortic root and the severity of the 
connective tissue disorder. The Bentall procedure, which was the 
gold standard, carries two potential drawbacks: need for long-
term anticoagulation and difficulty in implanting an adult-size 
composite conduit in small children [15].

Valve-sparing root replacement has evolved through the pioneering 
work of surgeons such as David and colleagues [16]. The benefits 
of conserving the valve are avoidance of complications associated 
with anticoagulation therapy and prostheses. However, reoperation 
may be necessary for progressive aortic regurgitation, due to 
sub-commissural triangle stretching and absence of annular 
stabilization. So, strict follow-up is mandatory for these children.

Fraser and colleagues, present single-institution data from a 20-
year period describing 100 consecutive cases of valve-sparing 
aortic root replacement in patients aged less than 18 years [14]. The 
majority of the patients had underlying connective tissue disease, 
such as Marfan syndrome (51%) or Loeys–Dietz syndrome (39%).
Urbanski considered that adaptive root repair in isolated sinus 
replacement is an effective and long-lasting method of valve-
sparing repair in selected patients with marfanoid habitus [17].

Conclusion
Pregnancy in Marfan syndrome and other hereditary aortic diseases 
women is associated with an increased risk of dissection in the 
peri-partum period. 

Current advances in the genetics of these diseases led to an early 
screening of aortic aneurysms and dissection in their family 
members, especially their children.

The management of large aortic root aneurysm in children is 
challenging. Valve-sparing root replacement is a safe and 
effective option for these patients, like the case of our second 
patient. Because of late aortic insufficiency and pseudo-aneurysm 
formation, long follow-up on aortopathy in pediatric patients 
with connective tissue disorder will undoubtedly aid in defining 
surgical timing.

Conflict of Interest: no conflict of interest

References
1.	 Lansman SL, Goldberg JB, Kai M, Tang GHL, Malekan R, et 

al. (2017) Aortic surgery in pregnancy. J Thorac Cardiovasc 
Surg 153: S44-S48.

2.	 Freedman RL, Lucas DN (2015) MBRRACE - UK: saving 
lives, improving mother’s care-Implications for anesthesists. 
Int J Obstet Anesth 24: 161-173.

3.	 Renard M, Francis C, Ghosh R, Scott AF, Witmer PD, et 
al. (2018) Clinical Validity of Genes for Heritable Thoracic 
Aortic Aneurysm and Dissection. J Am Coll Cardiol 72: 
605-615.

4.	 Greutmann M, Pieper PG (2015) Pregnancy in women with 
congenital heart disease. Eur Heart J 36: 2491-2499.

5.	 Lipscomb KJ, Smith JC, Clarke B, Donnai P, Harris R (1997) 
Outcome of pregnancy in women with Marfan’s syndrome. 
Br J Obstet Gynaecol 104: 201-206.

6.	 Lind J, Wallenburg HC (2001) The Marfan syndrome and 
pregnancy: A retrospective study in a Dutch population. Eur 
J Obstet Gynecol Reprod Biol 98: 28-35.

7.	 Kenton L Rommens, Harleen K Sandhu, Charles C Miller III, 
Alana C Cecchi, Siddharth K Prakash, et al. (2021) In-hospital 
outcomes and long-term survival of women of childbearing 
age with aortic dissection. J Vasc Surg 74: 1135-1142.

8.	 Poniedzialek-Czajkowska E, Sadowska A, Mierzynski R, 
Leszczyn-ska-Gorzelak B (2019) Aortic dissection during 
pregnancy e obstetric perspective. Ginekologia Polska 90: 
346-350.

9.	 E S Regalado, D C Guo, R L P Santos-Cortez, E Hostetler, 
T A Bensend, et al. (2016) Pathogenic FBN1 variants in 
familial thoracic aortic aneurysms and dissections. Clin Genet 
89: 719-723.

10.	 Bert L Callewaert, Bart L Loeys, Anna Ficcadenti, Sascha 
Vermeer, Magnus Landgren, et al. (2009) Comprehensive 
clinical and molecular assessment of 32 probands with 
congenital contractural arachnodactyly: report of 14 novel 
mutations and review of the literature. Hum Mutat 30: 334-
341.

11.	 Russo M, Boehler-Tatman M, Albright C, David C, Kennedy 
L, et al. (2022) Aortic dissection in pregnancy and the post-
partum period. Seminars in Vascular Surgery 35: 60-68. 

12.	 Hiratzka LF, Bakris GL, Beckman JA, Bersin RM, Carr VF, 
et al. (2010) ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/
STS/SVM guidelines for the diagnosis and management 
of patients with thoracic aortic disease: a report of the 
American College of Cardiology Foundation/American Heart 
Association Task Force on Practice Guidelines, American 
Association for Thoracic Surgery, American College 
of Radiology, American Stroke Association, Society of 
Cardiovascular Anesthesiologists, Society for Cardiovascular 
Angiography and Interventions, Society of Interventional 
Radiology, Society of Thoracic Surgeons, and Society for 
Vascular Medicine. Circulation 121: e266-369.

13.	 Germain DP (2007) Ehlers-Danlos syndrome type IV. 
Orphanet J Rare Diseases 2: 32.

14.	 Fraser CD, Liu RH, Zhou X, Patel ND, Lui C, et al. (2019) 
Valve-sparing aortic root replacement in children: outcomes 
from 100 consecutive cases. J Thorac Cardiovasc Surg 157: 
1100-1109.

15.	 Roubertie F, Ben Ali W, Raisky O, Tamisier D, Sidi D, et al. 
(2009) Aortic root replacement in children: a word of caution 
about valve-sparing procedures. European Journal of Cardio-
thoracic Surgery 35: 136-140. 



Citation: Hèla Ben Jmaà, Mohamed Seddik, Faten Dhouib, Fatma Mhiri, Hanene Abida, et al. (2023) Surgical Management of Familial Aortic Disease. Journal of 
Clinical Case Studies Reviews & Reports. SRC/JCCSR-241. DOI: doi.org/10.47363/JCCSR/2024(6)268

J Clin Stud Rev Rep, 2024           Volume 6(1): 4-4

Copyright: ©2024 Hèla Ben Jmaa, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

16.	 David TE, Feindel CM, David CM, Manlhiot C (2014) A 
quarter of a century of experience with aortic valve-sparing 
operations. J Thorac Cardiovasc Surg 148: 872-879. 

17.	 Paul P Urbanski, Atanas Jankulowski, Aleksandra Morka, 
Vadim Irimie, Xiaochun Zhan, et al. (2018) Patient-tailored 
aortic root repair in adult marfanoid patients: Surgical 
considerations and outcomes. J Thorac Cardiovasc Surg 
155: 43-51.


