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Editor's Note
IMPORTANCE Women with aortopathy conditions are at risk for pregnancy-related aortic
dissection, and these conditions may not be recognized until after the aortic dissection
occurs.

Author Audio Interview

OBJECTIVE To examine the clinical characteristics, imaging features, and outcomes in women
with pregnancy-related acute aortic dissection.

DESIGN, SETTING, AND PARTICIPANTS A cohort study, comprising data from the International
Registry of Acute Aortic Dissection (IRAD) (February 1, 1998, to February 28, 2018). The
multicenter referral center study included 29 women with aortic dissection during pregnancy
or less than 12 weeks post partum in IRAD from 1998 to 2018.

MAIN OUTCOMES AND MEASURES Clinical features of pregnancy-related aortic dissection to be
studied included underlying aortopathy, aortic size, type of aortic dissection, timing of
dissection, hypertension, and previous aortic surgery.

RESULTS A total of 29 women (mean [SD] age, 32 [6] years) had pregnancy-related aortic
dissection, representing 0.3% of all aortic dissections and 1% of aortic dissection in womenin
the IRAD. Among women younger than 35 years, aortic dissection was related to pregnancy
in 20 of 105 women (19%). Thirteen women (45%) had type A aortic dissection, and 16
women (55%) had type B. Aortic dissection onset was known in 27 women (93%): 15 during
pregnancy, 4 in the first trimester, and 11in the third trimester; 12 were post partum,
occurring a mean (SD) of 12.5 (14) days post partum. At type A aortic dissection diagnosis, the
mean (SD) aortic diameters were sinus of Valsalva, 54.5 (5) mm and ascending aorta,

54.7 (6) mm. At type B aortic dissection diagnosis, the mean (SD) descending aortic diameter
was 32.5 (5) mm. Twenty women (69%) had an aortopathy condition or a positive family
history: 13 women (65%) with Marfan syndrome, 2 women (10%) with Loeys-Dietz
syndrome, 2 women (10%) with bicuspid aortic valves, 2 women (10%) with a family history
of aortic disease, and 1woman (5%) with familial thoracic aortic aneurysm. Aortopathy was
not recognized until after aortic dissection in 47% of the women. Twenty-eight women (97%)
survived aortic dissection hospitalization.

CONCLUSIONS AND RELEVANCE Aortic dissection complicating pregnancy is rare. Most
pregnancy-related aortic dissection is due to an aortopathy often not diagnosed until after
aortic dissection. In this study, type A aortic dissections were associated with a dilated aorta,
and type B aortic dissections often were not. Recognition of underlying conditions and risks
for aortic dissection may improve management of pregnancy in women with aortopathy.
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ortic dissection is a rare, life-threatening complica-

tion of pregnancy. Women with Marfan syndrome,

Loeys-Dietz syndrome, nonsyndromic heritable tho-
racic aortic disease (HTAD), vascular Ehlers-Danlos syn-
drome, Turner syndrome, bicuspid aortic valve (BAV) with an-
eurysm, and other aortopathies are at an increased risk of aortic
dissection related to pregnancy.! Women with significant aor-
tic dilatation are advised to avoid pregnancy or undergo pro-
phylactic aortic aneurysm surgery before conception.?* Mul-
tidisciplinary preconception counseling in at-risk women
involves shared decision-making to discuss risks (including aor-
tic dissection) and advise on optimal management, as well as
when pregnancy is best avoided. However, many women with
pregnancy-related aortic dissection are not recognized before-
hand to be at risk. Our study examined the clinical features,
aortic imaging characteristics, and outcomes of women with
acute aortic dissection related to pregnancy listed in the
International Registry of Acute Aortic Dissection (IRAD).

Methods

We analyzed 9707 patients enrolled in the IRAD from February
1,1998, through February 28, 2019, to identify women who pre-
sented with aortic dissection during pregnancy or post partum
(<12 weeks). There are 3341 women enrolled in the IRAD and
pregnancy/post partum aortic dissection status was available in
2788 women (83%), of whom 29 experienced an acute aortic dis-
section during pregnancy or post partum. Additional informa-
tion was requested about these 29 patients from each IRAD in-
vestigator from the 17 sites reporting a pregnancy-related aortic
dissection.

Aortic dissection was classified as type A (ascending aorta
involved) or type B (ascending aorta not involved) based on the
Stanford classification.®> Additional information included the pres-
ence or absence of a BAV, genetic test results, and specific aor-
topathy diagnosis. Aortic dissection occurrence was reported
based on trimester or days post partum. Previous pregnancy was
recorded, as was a history of hypertension or 3-blocker use dur-
ing pregnancy. Data on mode of delivery and maternal and fe-
tal outcomes were collected. Management of the aortic dissec-
tion was reported as medical, endovascular, or surgical. Aortic
diameters at aortic dissection diagnosis were reported at the si-
nuses of Valsalva (aortic root), ascending aorta, and proximal de-
scending aortain both type A and type B aortic dissections. Aor-
ticmeasurements available during pregnancy or before aortic dis-
section were recorded. A history of aortic surgery or aortic
dissection was recorded. The IRAD study was approved by the
institutional review board of each contributing institution. In-
formed consent (oral or written) was obtained from study par-
ticipants or, if applicable, a waiver/exemption of such consent
was granted by the institutional review board of each institution.

.|
Results

Between February 1, 1998, and February 28, 2019, 29 women
in the IRAD experienced an aortic dissection associated with
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Key Points

Question What are the clinical features in women who experience
aortic dissection related to pregnancy?

Findings In this cohort study, 29 women, representing 1% of
women in the International Registry of Acute Aortic Dissection,
experienced aortic dissection related to pregnancy. Most women
had an underlying aortopathy condition, but many were
previously unaware of this diagnosis.

Meaning Aortic dissection is a rare complication of pregnancy
that occurs in women with aortopathy conditions; the findings of
this study suggest that these conditions are often not recognized
until after the aortic dissection occurs.

pregnancy: 0.3% (29/9707) of all cases in the IRAD and 1% (29/
2788) of women in the IRAD with pregnancy data available.
Among women younger than 35 years with available data, 20
of 105 aortic dissections (19%) occurred during pregnancy or
within 12 weeks post partum. These women experienced aor-
tic dissection at a mean (SD) age of 32 (6) years (range, 20-43
years). Details of each case are listed in Table 1.

Acute type A aortic dissection occurred in 13 women (45%)
and type B aortic dissection occurred in 16 women (55%). Tim-
ing of aortic dissection was available in 27 women. Fifteen had
aortic dissection during pregnancy (4 in the first trimester; 11
in the third trimester). Twelve women had aortic dissection post
partum at amean (SD) interval of 12.5 (14) days post partum (in-
terquartile range, 4.5-10.5 days; range, 2-56 days). Of 11 women
with timing of type A dissections known, 7 dissections (64%)
occurred in the third trimester and 4 of dissections (36%) oc-
curred post partum, while 8 of 16 type B dissections (50%) oc-
curred post partum. Treatment strategies were reported for all
women. All 13 with type A aortic dissections underwent surgi-
cal repair. Of 16 type B aortic dissections, 10 were treated medi-
cally, 3 had endovascular procedures, and 3 were treated sur-
gically. All women sustaining aortic dissection in the third
trimester underwent a cesarean delivery. Of the 4 women with
type B aortic dissection in the first trimester, 1 developed an aor-
tic dissection 4 days after a miscarriage, 2 terminated preg-
nancy after aortic dissection, and 1 carried the pregnancy to
term. One woman with Loeys-Dietz syndrome and post par-
tum type B aortic dissection was treated surgically. After acute
dehiscence of the graft and aortic rupture, emergency endo-
vascular repair was performed.® Previous obstetric informa-
tion was available for 26 women, of whom 10 were primipara
and 16 were multipara (1-15 pregnancies) status. Aortic diam-
eters at the time of aortic dissection are listed in Table 2.

Twenty of the 29 women (69%) had an underlying tho-
racic aortic aneurysm disease or a family history of aortic dis-
ease (Figure). Seven of 11 type A dissections (64%) occurred
in the third trimester and 4 of 11 type A dissections (36%) oc-
curred post partum. Of the 16 type B aortic dissections, 4 (25%)
occurred in the first trimester, 4 (25%) occurred in the third
trimester, and 8 (50%) occurred post partum. Of the 15 of these
20 women for whom data were reported, 8 women (53%) were
known to have a predisposing aortopathy condition prior to
aortic dissection, while 7women (47%) were discovered to have
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Table 2. Aortic Diameter at the Time of Acute Aortic Dissection Diagnosis

Aortic diameter, mm

In women with type A
dissection (n = 13)

In women with type B

Location dissection (n = 16)

Sinuses of Valsalva

Mean (SD) 54.5 (5) 34.4(3)

IQR 40.5-60 30-39

Range 42-76 26-47
Ascending aorta

Mean (SD) 54.7 (6) 31(3)

IQR 47-64 26-35

Range 40-70 24-45
Descending aorta

Mean (SD) 26.9 (4) 32.5(5)

IQR 22-32 27-32.5

Range 21-44 23-60

Abbreviation: IQR, interquartile range.

Figure. Aortopathy Diagnosis in Women With Pregnancy-Related
Aortic Dissection

14+

124

104

No. of patients

1 0 B = B

Marfan Loeys-Dietz ~ Bicuspid nsHTAD Family  No aortopathy
syndrome  syndrome  aortic valve history of AA  diagnosis
Diagnosis

AA indicates aortic aneurysm; nsHTAD, nonsyndromic heritable thoracic aortic
disease.

a specific aortopathy after the aortic dissection occurred. Of
6 women in the current series with Marfan syndrome whose
onset of aortic dissection was known, 4 (66%) occurred in the
third trimester. Eight women in this series with a type B aor-
tic dissection had a syndromic aortopathy: 6 had Marfan syn-
drome and 2 had Loeys-Dietz syndrome; in 5 of these 8 cases
(63%), the type Bdissection occurred post partum. Two women
with aortic dissection and a family history of aortic disease had
normal genetic testing. Thus, it is possible that a total of 3
women (15%) had a nonsyndromic HTAD. The 2 women with
BAV disease each had a type A aortic dissection. Aortic diam-
eters at the time of aortic dissection were known for 1 patient:
52 mm at the sinus of Valsalva and 46 mm at the ascending
aorta.

In 9 women with pregnancy-related acute aortic dissec-
tion, data on aortic diameters before aortic dissection were
available. Seven of these patients had syndromic aortopathy
conditions (5 with Marfan syndrome; 2 with Loeys-Dietz syn-
drome), and aortic measurements were available during preg-
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nancy (before aortic dissection) and after aortic dissection
(Table 3). Eleven of 13 women (85%) with type A aortic dissec-
tion had an underlying aortopathy diagnosis established, while
7 of 16 women (44%) with type B aortic dissection did not. In
4 patients with type A aortic dissection, the mean (SD) aortic
diameter at the sinuses of Valsalva during pregnancy and be-
fore the acute aortic dissection was 43.5 (2.5) mm (interquar-
tile range, 41-46 mm; range, 41-47 mm). Three of the women
with acute type A dissections had Marfan syndrome and their
aortic root diameters before aortic dissection were 41, 45, and
47 mm. The fourth woman did not have an aortopathy diag-
nosis reported. Among 5 patients with type B dissection for
whom preaortic dissection aortic measurements were avail-
able, the mean descending aortic diameter before aortic dis-
section was 25.5 (5.1) mm (interquartile range, 21-32; range
20-36 mm). Two of the women with type B aortic dissection
had Marfan syndrome and their descending aortic diameters
were 20 and 22 mm. Two women with type B aortic dissec-
tion had Loeys-Dietz syndrome and their descending tho-
racic aortic diameters were 28 and 36 mm. The fifth woman
with a pregnancy-related type B aortic dissection had a pre-
dissection descending thoracic aortic diameter of 22 mm and
did not have an aortopathy diagnosis reported. One woman
with a type B aortic dissection underwent genetic testing with
a COL5A1 variant of unknown significance reported.

Three women (1 each with Marfan syndrome, Loeys-
Dietz syndrome, and no specific genetic aortopathy diagno-
sis) had previously undergone aortic root replacement for an-
eurysm and each experienced type B aortic dissection related
to subsequent pregnancy. One woman with a previous type B
aortic dissection who was without a syndromic aortopathy di-
agnosis or family history of aneurysm disease developed a sec-
ond type B aortic dissection during the first trimester of preg-
nancy, with no additional phenotypic or genetic information
available. This patient had uncontrolled hypertension and un-
derwent elective termination of pregnancy. Of the 26 women
with available data, 16 reported a family history of aortic dis-
ease: 10 had a family history of Marfan syndrome, 2 had Loeys-
Dietz syndrome, 1 had nonsyndromic HTAD, 1 with BAV dis-
easereported a family history of aortic disease, and 2 reported
a family history of aortic disease, not further specified. It was
not reported whether the family histories were known before
pregnancy or after the aortic dissection.

Among 28 patients for whom data were available, 7 women
(24%) had hypertension and 1 developed preeclampsia. Only 1
woman with a syndromic aortopathy (Marfan) and aortic dis-
section had hypertension. Data regarding medications pre-
scribed during pregnancy were available for 26 patients. Nine
were taking B-blockers, of whom 6 had Marfan syndrome, 2 had
Loeys-Dietz syndrome, and 1 had no syndromic aortopathy. In
the 9 women taking B-blockers during pregnancy, 2 had type A
aortic dissections and 7 experienced type B aortic dissections.

.|
Discussion

This IRAD study represents one of the largest analyses to date
of pregnancy-related acute aortic dissection. Our findings docu-

jamacardiology.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 10/25/2020


http://www.jamacardiology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2020.4876

Clinical Features and Outcomes of Pregnancy-Related Acute Aortic Dissection

Original Investigation Research

Table 3. Aortic Diameters Before Acute Aortic Dissection in Patients With Syndromic Aortopathy

Known Before Pregnancy

2 Underwent previous valve-sparing
root replacement for aortic root

Aortopathy Aortic Aortic diameter before Location of aortic
Patient No. condition dissection type aortic dissection, mm measurement
1 Marfan A 47 Sinus of Valsalva
2 Marfan A 45 Sinus of Valsalva
4 Marfan A 41 Sinus of Valsalva
1552 Marfan B 20 Descending aorta
16 Marfan B 22 Descending aorta
20 Loeys-Dietz B 36 Descending aorta
21° Loeys-Dietz B 28 Descending aorta

ment the strong link between underlying aortopathy and aor-
tic dissection related to pregnancy. In our series, 20 of 29
women (69%) with pregnancy-related aortic dissection had an
underlying HTAD (Marfan syndrome, Loeys-Dietz syn-
drome, or nonsyndromic HTAD), BAV with aneurysm, or a fam-
ily history of aortic disease. Because the data do not include
genetic analysis or phenotypic features for each patient, the
incidence of underlying genetic aortic disease may be higher.
Alternatively, women without features of syndromic aortopa-
thy may have had subsequent evaluations for HTADs.”®

Aortic dissection in pregnancy is rare, occurring in only
0.0004% of pregnancies.® In the Nationwide Inpatient Sample
of more than 10 million pregnancies and 41 000 aortic dissec-
tions from 1998 to 2008, only 44 cases of aortic dissection in
pregnancy were reported, representing 0.1% of all cases of aor-
tic dissection.® Kamel et al'® reported 36 cases of aortic dis-
section during pregnancy or post partum out of 6 566 826 preg-
nancies (5.5 per million patients during pregnancy or post
partum) from 2005 to 2013. Although rarely reported, preg-
nancy is associated with a significantly increased risk of aor-
ticdissection, with an incidence that is approximately 4- to 25-
fold higher than that observed in the nonpregnant state.!%!
In this analysis from the IRAD, aortic dissection related to preg-
nancy represented only 0.3% of all reported cases of aortic dis-
section. However, pregnancy was associated with 19% of aor-
tic dissections in women younger than 35 years.

Hemodynamic stress and/or alterations in connective tis-
sue related to hormonal changes may be responsible for in-
creased susceptibility to aortic dissection during pregnancy or
post partum.! Pregnancy leads to an increase in sympathetic
activity and activation of the renin-angiotensin-aldosterone
system with increased cardiac output and blood volume, which
are hemodynamic changes that peak in the third trimester and
during labor and delivery.!? Alterations in pregnancy hor-
mone levels may affect aortic wall infrastructure.!®> Marfan
mouse models theorize that oxytocin influences post partum
aortic dissection risk.!* Aortic growth rates are variably re-
ported during pregnancy in women with Marfan syndrome,
but progressive aortic dilatation is associated with aortic dis-
section risk.'>®

Women with underlying aortopathies, such as Marfan syn-
drome, Loeys-Dietz syndrome, vascular Ehlers-Danlos syn-
drome, nonsyndromic HTAD, Turner syndrome, and BAV with
aneurysm, are at increased risk of aortic dissection related to
pregnancy.’2-417-21 In the GenTAC registry, pregnancy in

jamacardiology.com

aneurysm.

women with Marfan syndrome was associated with an 8-fold
increase risk of aortic dissection compared with nonpregnant
intervals.!” Features of genetic aortopathy may sometimes be
subtle, and recognizing aortopathy phenotypes is important
in appropriate disease management.?? In the GenTAC regis-
try, only 42% of women with Marfan syndrome were aware of
their diagnosis before pregnancy and only 3 of 7 women (43%)
experiencing pregnancy-related aortic dissection had Marfan
syndrome diagnosed before aortic dissection.!” In this IRAD
cohort, 47% of women were not recognized as having an un-
derlying aortopathy condition until after aortic dissection.

In case series of Marfan syndrome, aortic dissection re-
lated to pregnancy has been reported in O to 4.5% of
women.?32° Aortic dilatation and hypertension increase the
risk of aortic dissection.'%:*>3° The risk of type A aortic dissec-
tion is estimated to be 1% when the aortic root is less than
40 mm and 10% when the aortic root is greater than
40 mm. 2162331 [n women with Marfan syndrome and aortic
diameters between 40 and 45 mm, some studies report no ad-
verse outcomes with pregnancy while others report cases of
type A aortic dissection.!>273%-32 Aortic root replacement is rec-
ommended when the aortic diameter exceeds 40 to 45 mm in
women with Marfan syndrome contemplating pregnancy, al-
though international guidelines differ.2* Of 3 women in the
present series with Marfan syndrome who had type A aortic
dissections and for whom aortic diameters were available dur-
ing pregnancy and before aortic dissection, all experienced dis-
section with an aortic root diameter greater than 40 mm (41,
45, and 47 mm)(Table 3). Thus, pregnancy in women with
Marfan syndrome and moderate (ie, 40-45 mm) aortic root dila-
tation carries risk of aortic dissection.

Loeys-Dietz syndrome is associated with increased risk of
pregnancy-related aortic dissection.®°* Two women in the
current series had Loeys-Dietz syndrome. One woman with a
42-mm aortic root and a 36-mm descending aorta during preg-
nancy had acute type B aortic dissection 8 weeks post par-
tum. Another woman with a prior valve-sparing root replace-
ment developed acute type B aortic dissection 3 days post
partum with a predissection descending aortic diameter
of 28 mm.®

Bicuspid aortic valve disease is often complicated by
aortopathy.>* Despite a prevalence of 1%, BAV is rarely re-
ported to underlie pregnancy-related aortic dissection unless
associated with aneurysm, complex congenital disease, Turner
syndrome, or Marfan syndrome.2!-3>-3¢ In this IRAD series, 2
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women with BAV had acute type A aortic dissection and nei-
ther knew the BAV diagnosis before aortic dissection. In 1 of
these women with BAV, the aortic diameters at time of aortic
dissection were 52 mm at the sinuses of Valsalva and 46 mm
in the ascending aorta. Accounting for aortic expansion re-
lated to the acute aortic dissection, this patient likely had at
least moderate preexisting aortic dilatation.>”

Many women with pregnancy-related aortic dissection
are not diagnosed with an underlying aortopathy condition.
Of 90 maternal cardiovascular deaths in the Netherlands, 20
women died from aortic dissection: 18% had a connective
tissue disease and 41% had a hypertensive disorder of
pregnancy.3® Nonsyndromic HTADs due to pathogenic
genetic variants explain many cases of aortic aneurysm and
aortic dissection.® Because these conditions lack outward
recognizable features, the initial presentation often involves
acute aortic dissection. ACTA2 gene mutations explain about
15% of nonsyndromic HTAD, and 20% of aortic dissection
among women with ACTA2 mutations occurred during
pregnancy.?° However, even when a clearly familial pattern
of thoracic aneurysm disease exists, only 20% to 30% of
individuals with nonsyndromic HTAD are found to have a
mutation in a gene associated with aortic aneurysm.® In this
series, 31% of women did not have an aortopathy diagnosis
reported. While some cases occurred before the recognition
of many genetic variants, genetic testing in 2 patients with a
family history of aneurysm did not demonstrate a variant.
When genetic testing of the proband is negative, imaging of
first-degree relatives is recommended, as up to 20% will
have thoracic aortic disease.®

Hypertension or a hypertensive disorder of pregnancy may
be associated with an increased risk of pregnancy-related aor-
tic dissection!®-*®-3° and may trigger aortic dissection at rela-
tively small diameters in those with HTADs.2° In the Nation-
wide Inpatient Sample, hypertension (18%) and eclampsia
(4.5%) accompanied pregnancy-related aortic dissection.® In
the present series, 24% had hypertension and 1 woman devel-
oped preeclampsia. Only 1 woman with syndromic aortopa-
thy and aortic dissection had hypertension. There were no aor-
topathy diagnoses reported in 4 women with hypertension and
aortic dissection. However, no information was available re-
garding subsequent genetic testing. While hypertension-
related aortic dissection may differ from those related to a ge-
netic trigger, evaluation for HTAD remains important for
women with aortic dissection in pregnancy even when hyper-
tensive disorders coexist.

Maternal outcomes with pregnancy-related aortic dissec-
tion include mortality in 6.8% to 24.6% of cases.®*%4! In this
IRAD study, the hospital mortality rate was 3% (1/29). Aortic
dissections may occur throughout pregnancy but most cases
occur in the third trimester and post partum.!17-39-40 Postpar-
tum cases represent 20% to 71% of pregnancy-related aortic
dissections among women with genetic aortopathy
disorders.!17:29-40 In the present study, 41% of women expe-
rienced aortic dissection in the third trimester and 44% post
partum.

Pregnancy-related aortic dissection is most commonly due
to a type A dissection (57%-80%).30-40-42:43 In a report of 258
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pregnancies in women with Marfan syndrome, 4 of 5 aortic dis-
sections were type B.** Of women in the present series with
Marfan syndrome whose time at type A aortic dissection was
known, 66% occurred in the third trimester. Eight women in
this series with type B aortic dissection had a syndromic aor-
topathy (6 with Marfan syndrome, 2 with Loeys-Dietz syn-
drome) and, in 63% of these cases, the aortic dissection oc-
curred post partum.

Prior root replacement may influence distal aortic events
in Marfan syndrome with late type B aortic dissection (unre-
lated to pregnancy) occurring in 9%.** Three women in our co-
hort experiencing type B aortic dissection had previously
undergone aortic root replacement. Pregnancy after root re-
placement in women with aortopathy carries a risk of type B
aortic dissection.®*%4¢In the present series, most women with
Marfan syndrome did not have significant enlargement of the
descending aorta at the time of type B aortic dissection. Thus,
aortic imaging surveillance may not accurately estimate the
probability of pregnancy-related type B aortic dissection. Edu-
cating women with aortopathy and their health care profes-
sionals about risk for aortic dissection and typical symptoms
may improve outcomes.

Women with aortopathies should receive multidisci-
plinary evaluation and counseling before pregnancy, includ-
ing maternal and fetal risk."*'74” Genetic testing before preg-
nancy is recommended when the diagnosis of a specific HTAD
isuncertain because risks of pregnancy may differ amongaor-
topathy conditions. In women with HTAD, prepregnancy
imaging of the entire aorta with magnetic resonance angiog-
raphy is recommended.* B-blocker use in pregnant women with
aortopathy has not been systematically studied, but is recom-
mended to lessen risk of aortic dissection during
pregnancy.>*47 In our series, 8 women with connective tis-
sue disease (6 with Marfan and 2 with Loeys-Dietz) experi-
enced aortic dissection despite B-blocker use. During preg-
nancy, monitoring of the aortic root and ascending aorta with
an echocardiogram every 4 to 12 weeks is recommended de-
pending on individual circumstances. If the aortic arch and/or
descending aorta is dilated, noncontrast magnetic resonance
imaging is recommended.

For some women with significant aortic dilatation, pro-
phylactic aortic root and/or ascending aortic replacement be-
fore pregnancy is recommended; for other women, preg-
nancy should be avoided.*>* However, as evidenced by the 3
women in the present series who underwent previous ascend-
ing aortic surgery and developed type B aortic dissection re-
lated to pregnancy, prophylactic ascending aortic surgery may
not guarantee a risk-free pregnancy.®4¢

Limitations

The study had limitations. Retrospective data collection was lim-
ited by missingness. The IRAD is subject to incomplete or miss-
ing reports of events. Data on factors such as family history, phe-
notypic features, and pregnancy outcomes were not available
for all patients. Aortic Z scores were not available for women in
whom aortic diameters were known before aortic dissection. Ad-
justing aortic diameters to body size is predictive of aortic dis-
section risk in certain populations, including Turner syn-
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drome, and may be particularly important in individuals of small
body size. The aortic diameter during pregnancy and before aor-
ticdissection was known in only 9 cases, and serial imaging data
during pregnancy were not available. A detailed phenotype and
genotype assessment for each woman was not collected on en-
rollment in IRAD. Lactation history was not collected. The di-
agnoses of aortopathy conditions were reported by individual
experts in aortic dissection from each IRAD site. The diagnosis
of Marfan syndrome was based on investigator reporting and,
in some cases, included genetic results or confirmation of Ghent
or revised Ghent criteria.*®

During the earlier years of the IRAD, many currently recog-
nized HTAD conditions had not yet been discovered and routine
genetic testing was not available. It is possible that some wom-
en from the earliest years of the data collection considered to have
Marfan syndrome could have been subsequently diagnosed with
Loeys-Dietz syndrome. It is also possible that a higher percent-
age of women were later discovered to have an underlying HTAD.
Because not all of the patients had follow-up at the IRAD sites,
subsequent genetic testing could have been performed or may
have identified nonsyndromic HTAD conditions. In addition,
management decisions were left to the clinicians at the sites. It

Original Investigation Research

is possible that additional factors besides those recorded contrib-
uted to treatment decisions.

. |
Conclusions

Acute aortic dissection related to pregnancy is a rare compli-
cation, occurring in only 0.3% of all dissections and in 1% of
women in the IRAD database. However, among women
younger than 35 years, 19% of acute aortic dissections oc-
curred during pregnancy or within 12 weeks post partum. While
type A aortic dissections related to pregnancy were associ-
ated with a dilated ascending aorta, type B aortic dissections
were often not associated with significant descending tho-
racic aortic dilation. Aortopathy conditions are present in most
women with pregnancy-related aortic dissection, but many
were not recognized to have an aortopathy disorder until af-
ter acute aortic dissection had occurred. Recognizing women
with predisposition to aortic dissection, counseling them be-
fore conception, and monitoring the aorta throughout preg-
nancy may lessen the risk of this rare complication of preg-
nancy and improve outcomes.
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