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ABSTRACT

Introduction: Aortic dissection is one of the cardiovascular causes of sudden
death; hence deepening into its morphology will help improve diagnosis.
Objective: Clinicopathologic study in cases of sudden death secondary to aortic
dissection.

Method: Thirty-four cases of sudden death due to aortic dissection were studied
in the histopathology laboratory of the Legal Medicine Institute (1998-2015). Foren-
sic autopsy was performed with complementary histological and toxicological
studies.

Results: 73% corresponded to men with a lower average age than women (42 vs.
49 years). The cardiac weight was increased (88%), regardless of age, with a mean
of 534 g, and was higher when presenting dilated aortic root (74%) or high blood
pressure (53%). Cystic medial degeneration (57%) was associated to aortic dilation
(p<0.05) and bicuspid aortic valve, and both with younger age (p=0.001), but not
related to high blood pressure and left ventricular hypertrophy in older ages.
Horizontal line was more frequent (66%) and Type Il DeBakey predominated. Most
of them died suddenly at home (66%); 61% from previously known symptoms (51%
of the total) was associated with chest pain (mainly precordial). 40% had sought
medical attention the day before and were erroneously diagnosed.

Conclusions: Postmortem study helps to better define the macroscopic and
histological characteristics in the most severe cases of aortic dissection to achieve
accurate diagnosis.
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Muerte suabita por diseccion aortica

RESUMEN

Introduccion: La diseccion adrtica resulta una de las causas cardiovasculares de
muerte subita, por lo que profundizar en su morfologia debe contribuir a mejorar
su diagnostico.

Objetivo: Estudio clinico-patologico en casos de muerte subita secundaria a disec-
cion aortica.

Meétodo. Se estudiaron 34 casos de muerte subita por diseccion adortica en el labo-
ratorio de histopatologia del Instituto de Medicina Legal (19958-2015). Se realizo au-
topsia forense con estudios complementarios histologicos y toxicologicos.
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res (42 vs. 49 anos). El peso cardiaco estaba aumentado (88%) independientemen-
te de la edad, con una media de 534 g, y fue mayor cuando hubo dilatacion de la
raiz acrtica (74%) o hipertension arterial (563%). La degeneracion quistica de la
media (57%) se asocio con dilatacion acortica (p<0,05) y vdlvula adrtica bicuspide,
y ambas con la menor edad (p=0,001), mientras que no se relaciond con la hiper-
tension arterial y la hipertrofia ventricular izquierda en edades mds avanzadas. La
rotura horizontal fue mds frecuente (66%) y predomino el tipo Il de DeBakey. La
mayoria fallecio subitamente en el domicilio (66%), el 61% de la sintomatologia
previa conocida (51% del total), se asocio a dolor tordcico (principalmente precor-
dial). El 40% habia acudido al hospital un dia antes y habia recibido diagndsticos
erroneos.

Conclusiones: El estudio post mortem puede definir mejor las caracteristicas ma-
croscopicas e histologicas de los casos mds graves de diseccion aortica para mejo-
rar su dificil diagnaostico.

Palabras clave: Enfermedades de la aorta, Diseccion acrtica, Muerte stibita

INTRODUCTION

The aortic dissection (AD) is an acute process of the
aortic wall in which a continuity solution occurs by
a tear in the intimal layer, and it is characterized,
from the anatomopathological point of view, for a
separation between this and the middle layer, ex-
posing the pulsatile blood flow, which penetrates,
dissecting it, in variable longitudinal and circumfer-
ential extensions, distally and occasionally of prox-
imal extension; this creates a false light, in addition
to a reentry site into the true light. The pressure in
the false light produces compression of the true light
and can occlude the branches of the aorta, which
can generate distal ischemic complications due to
bad perfusion. It is a clinical condition in which
there is an alteration at the level of the arterial inti-
mal and the middle layer of the aorta, which leads to
a risk of aortic rupture and other complications, and
it has a high mortality rate in the acute phase. It is
the most common within the called Acute Aortic
Syndromes, including the intramural hematoma and
the penetrating aortic ulcer'?.

The most common primary location of the intimal
tear is the ascending aorta, between 1-5 cm above
the right sinus of Valsalva in 65% of cases, in the
descending proximal aorta below the left subclavian
artery in 20%, in the transverse aortic arch in 10%,
and in the thoracabdominal distal aorta in 5% .

The International Registry of Acute Aortic Dissec-
tion (IRAD) has compiled a series of data that identi-
fy numerous risk factors for the development of
acute AD (Box).

Numerous publications have sustained these risk
factors and enriched them, thus, they include:

- The pregnancy, since 50% of dissections occur-
ring in young women under 40 years old happen
during pregnancy, where the rupture commonly
occurs in the third trimester or the first stage of
labor.

- Advanced age and sex, since the peak incidence
of aortic dissection takes place in the sixth or
seventh decades of life, and it affects two times
more men than women.

- Endocrine disorders, through the development of
high blood pressure can lead to dissection, such
as Cushing's disease or the pheochromocytoma.

- A traumatism, which can result in a rupture of the
intimal.

The knowledge of the AD incidence in the gen-
eral population is limited; several studies indicate it
between 2.6-3.5 cases per 100 thousand inhabitants
per yearg. They can be classified in different ways,
but they are usually according to: 1) duration of
symptoms, and 2) the presence and location of pri-
mary tears and retrograde or antegrade extension of
the dissection.

According to the first, it will be acute, if the clini-
cal symptoms have lasted 14 days or less (period of
greatest morbidity and mortality); subacute, if symp-
toms have lasted between 2 and 6 weeks; or chronic,
if the symptoms have lasted beyond 6 weeks.

Regarding the second criterion, two classifica-
tions with great importance in determining the con-
duct to follow are used. The Stanford Group estab-
lished types A and B, as it is affected or not by the
dissection of the ascending aorta; and that of
DeBakey, the difference between type I when the
ascending and descending aorta are affected, type Il
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Box. Risk factors of acute aortic dissection.

Risk factors Comment

High blood pressure

Pre-existing aortic aneu-
rysm

Genetic diseases

This is the most important predisposing risk factor. In different research
published by IRAD, the high blood pressure has been associated in more
than 70% of patients.

It is the most common cause in patients under 40 years of age.

Some with connective tissue disorder, such as Marfan syndrome or Eh-
lers-Danlos syndrome; others such as aortic anulectasis, bicuspid aortic
valve and family AD. Common denominator of these genetic disorders is
the dedifferentiation of the vascular smooth muscle cells and increased
elastolysis of components of the aortic wall, leading to a weakened inti-
mal and to aorta dissection.

Inflammatory diseases that cause vasculitis like arteritis of giant cells and

Vasculitis

Valsalva maneuver
aneurysmes.

Cocaine use

tion.

Takayasu's, rheumatoid arthritis or syphilitic aortitis
Turner and Noonan's syndrome, polycystic kidney disease
Cardiac surgical interventions and their complications

Results in a significant elevation of blood pressure. This factor is of great
importance in those patients with risk factors or with a family history of

With an average time of 12 hours between the last dose and the dissec-

when only the ascending aorta is concerned and
type Il when only the descending aorta is affected.

In recent years, advances in imaging techniques
have helped establishing much more accurate med-
ical diagnoses of this disease, which, in most cases,
guide the therapeutic approach and prognosis of
patients. Despite this, the diagnoses by the health
staff represent a challenge because it is a disease
with very different clinical presentations, which
raises the need to insert this diagnosis within the
diseases to discard.

The AD can produce sudden death, however,
some patients can present symptoms prior to death
and sometimes may even attend emergency ser-
vices, thus, it is necessary to maintain a high index
of suspicion by the physician to establish a rapid
and accurate diagnosis. This study aims to show
what are the symptoms in these patients and to con-
tribute from the Forensic Medicine with some as-
pects for the Emergency Medicine when establishing
differential diagnoses with other diseases.

METHOD

A descriptive observational cross-sectional and re-

trospective study was performed.

A total of 34 cases of sudden death due to AD
were study in the histopathology laboratory of the
Institute of Legal Medicine and Forensic Sciences of
Valencia, Spain, between 1998 and 2015; these cases
had forensic autopsy with histological and toxicolog-
ical complementary studies. The symptoms present-
ed and cases where a proper medical diagnosis was
not established in life were analyzed, including other
variables.

The variables analyzed were: sex, age, circum-
stances of death and place, heart weight, type and
form of dissection, autopsy findings and histopatho-
logical examination. The latter contained the visceral
generalized sampling and the specific study of the
breakdown of the aorta's elastic fibers, cystic degen-
eration of the middle layer, the presence of intramu-
ral hematoma, among others.

In order to analyze them, there were taken into
account: the corpse's information, the service report
of the emergency medical attention, (In those cases
where there was that kind of performance) reports
from hospital admissions and laboratory tests,
egress reports (in cases where there was medical
attention days before death), as well as judicial au-
topsy reports, histopathology and toxicology. In
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addition, data weight, height and body mass idex
were obtained.

The information obtained was extracted from the
file of manuscript documents and computer systems
(Risk Assessment Unit of the Family Sudden Death
Risk of the Histopathology and Melva Section). Its
analysis was carried out through the statistical pro-
gram SPSS v17.0.

RESULTS

In this study, a total of 34 cases were analyzed, 73.5%
were men, the most affected age group was between
41 to 50 years of (38.2%) with an average age of 42
years in men and 49 in women (Table 1).

Circumstances of the facts

The information collected during the removal of the
corpse allowed to determine that 19 cases (55.9%)
took place at the residence and 9 (26.5%) at the hos-
pital. In some of the deaths at the residence, infor-
mation of prior consultation in a medical center is
confirmed.

Hospital care

In 51% of cases, known previous symptoms were
manifested; of them, 61% presented chest pain, 17%
lumbar pain and 11% headache. Concerning the tho-
racic pain, it was confirmed that it was predominant
at the precordial region (77%), while the remaining
23% was referred to in the interscapular region. Fur-
thermore, in cases that had previous symptoms, the
40% had come to the hospital before death and diag-
noses were established: back pain, abdominal pain,
renal colic, pulmonary thromboembolism (PTE) or
musculoskeletal pain.

The case diagnosed with PTE draws attention be-
cause the patient went three times to the emergency
room, initially with interscapular pain radiating to
left hemibody, later with chest pain associated with
dyspnea and vagal symptoms, and the established
diagnoses were: mechanical thoracic pain, asthmatic
crisis and PTE. However, despite this latest diagno-
sis, the patient is discharged and goes to the hospital
again, due to persistence of dyspnea and chest pain,
where she eventually dies.

The most prominent risk factors were: high blood

pressure (26.5%), family history of sudden death
(17.6%), type Il diabetes mellitus (8.8%), the expo-
sure to tobacco (20.6%) and dyslipidemia (5.9%).

Table 1. Distribution of cases according to age, sex and
place of death (n=34).

Variable Ne %
Age

Younger than 20 0 0,0
Between 21 and 30 5 14,7
Between 31 and 40 7 20,6
Between 41 and 50 13 38,2
Older than 51 8 23,5
No data 1 2,9
Sex

Man 25 73,5
Woman 9 26,5

Place of death

Residence 19 55,9
Hospital 9 26,5
Street 2 5,9
Work 1 2,9
No data 3 8,8

Autopsy and histopathology findings

In the autopsy procedure was found that the heart
weight was increased in 28 cases (82.4%), regardless
of age, with a mean of 534 grams, and it was bigger if
there was a dilation of the aortic root or high blood
pressure (Table 2).

The horizontal rupture of the aorta was the most
frequent (67.6%), with an average length of 4.15cm
and the type II DeBakey (73, 5%) predominated,
without finding significant differences concerning the
anatomical location. No case was found where a
type Ill dissection was described.

In determining the statistical associations among
the variables evaluated, there was found that the
cystic medial degeneration (470%) was associated
with the aortic dilatation (p <0.05) and bicuspid aor-
tic valve, and both, with a younger age (p=0.001). No
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association with high blood pressure or ventricular
hypertrophy was found.

Table 2. Findings in the autopsy procedure and in the
histological study (n=34).

Parameter N2 %
Cardiac findings

Cardiomegaly 28 82,4
Coronary atherosclerosis 13 38,2
Aortic arteriosclerosis 13 38,2
Left ventricular hypertrophy 15 441
Dilation of the aortic root 20 58,8
Bicuspid aortic valve 10 29,4
Form of dissection

Horizontal 23 61,8
T-shaped 5 14,7
Vertical 3 8,8
Circumferential 2 5,9
Double 1 2,9
Classification of DeBakey

Type | 9 26,5
Type Il 25 73,5
Histopathological findings

Cystic degeneration 16 47,0

DISCUSSION

The acute AD is the most common cause of sud-
den death in the aorta's diseases and it is associated
with high mortality; despite the advances in diagno-
sis and treatment techniques, the mortality rate is
high with increase of 1-2% per hour?; it also repre-
sents a diagnostic challenge because of the variabil-
ity in clinical presentations that, sometimes, causes
delays or errors in diagnosis, with fatal results.

As the clinical manifestations are too diverse and
the presentation can be varied, it is important to
have a high index of suspicion by the physician to
establish a rapid and accurate diagnosis. Thus, the
objective of these studies in post mortem autopsies

is that they reduce the mortality of this devastating
disease, especially when patients have no classical
symptoms and signs, or present with a rapid deterio-
ration".

In the data of IRAD (International Registry of
Acute Aortic Dissection), the proportion of men suf-
fering from AD is 66.7%, with an average age of 63; in
the group of 31 cases of Li et al’ it was 87.1%, in the
study by Moreira et al’®, at the north of Portugal was
70.3% and, in our group, of 73%, which is the second
largest portion of all of this studies.

The AD affects patients between the fifth and
seventh decades of life. In younger than 40 years, it
has a similar frequency in both sexes, because it is
most frequent in women during the third trimester of
pregnancy. The average age of Li et al’ and Moreira
et al® was 44 and 65.19 + 14.35 years, respectively,
with no significant differences in the type A and B of
Stanford.

The most common risk factor was high blood
pressure, which coincides with the 77% of cases of
the study of IRAD". Chronic exposure of the aorta to
high tensions results in intimal thickening, fibrosis,
calcification and extracellular deposition of fatty
acids; the extracellular matrix can suffer accelerated
apoptosis and elastolysis degradation, with intimal
disruption end generally at the edges of the ather-
omatous plaques ™ Qur results coincide with those
of Moreira et al’, since 54.1% of their cases present-
ed a history of high blood pressure. This modifiable
risk factor requires adequate medical control'.

Other risk factors, such as arteriosclerosis, genet-
ic diseases like the Marfan syndrome, the type IV
Ehlers-Danlos (heritable disorders of connective
tissue with cystic medial degeneration), of Loeys-
Dietz and Turner, the aortic annulectasia, bicuspid
aortic valve and family AD may also cause acute
aortic syndromesw. In our study, 12% of the cases
presented Marfan’s phenotype and 29% bicuspid
aortic valve, therefore, the forensic autopsy repre-
sented the only possibility to determine genetic im-
plications in the deceased’s family.

Increased heart weight may be evidenced of high
blood pressure, left ventricular hypertrophy, valvu-
lar disease, atherosclerosis, among other condi-
tions'”. Our results coincide with those of other au-
thors which found®® left ventricular cardiomegaly
and hypertrophy in 74.2% and 54.1% of their cases,
respectively; this fact could be compatible with a
history of high blood pressure.

In a high percentage of cases, death occurs at
home, while performing life daily activities. The
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number of deaths at the hospital are lesser. The ear-
ly diagnosis of AD is essential to improve prognosis,
since the mortality in the first 24 hours is 20% and
reaches 62% at 7 daysl3. To achieve this, the early
clinical suspicion is important, as well as identifying
symptoms and signs of the disease, because it has
several forms of presentation and constitutes a rele-
vant medical problem. The clinical factors most of-
ten associated with AD are: high blood pressure,
sudden onset of sustained chest pain (typical symp-
tom, up to 75% of patients)14 and its irradiation. It
may present with syncope or neurological symp-
toms™'.

Our data show that of the cases that died due to
AD, 40% had gone to the hospital a day earlier, and
received erroneous medical diagnoses that have
been described in the results. The bibliography also
registers diagnostic errors, as acute coronary syn-
drome, pericarditis or even cholecystitis4.

Limitations of the study

The main limitation was having performed the anal-
ysis only in cases where the histopathological study
was available. However, this research has allowed
an integrative work with families of some of the cas-
es and results in other studies associated with genet-
ic analysis and the development of a protocol of
sudden death due to AD in the Institute of Legal
Medicine and Forensic Sciences of Valencia.

CONCLUSIONS

The post mortem study of sudden deaths from aortic
dissection can define better macroscopic and histo-
logical features of the most serious cases, which
improves its difficult diagnosis before the fatal out-
come. Thus, necropsy data allow better understand-
ing of the clinical forms of presentation of this dis-
ease, complementing clinical studies and existing
diagnostic guides, and allow a family study if re-
quired. All this reveals that the forensic branch is
very useful in the clinical practice of medicine.

REFERENCES

1. Zamorano JL, Mayordomo J, Evangelista A, San
Roman JA, Banuelos C, Gil Aguado M. Guias de
practica clinica de la Sociedad Espafiola de Car-

diologia en enfermedades de la aorta. Rev Esp
Cardiol. 2000;53(4):53141.

2. Evangelista Masip A. Avances en el sindrome
adrtico agudo. Rev Esp Cardiol. 2007;60(4):428-39.

3. Clouse WD, Hallett JW, Schaff HV, Spittell PC,
Rowland CM, llstrup DM, et al. Acute aortic dis-
section: Population-based incidence compared
with degenerative aortic aneurysm rupture. Mayo
Clin Proc. 2004;79(2):176-80.

4. Pape LA, Awais M, Woznicki EM, Suzuki T, Tri-
marchi S, Evangelista A, et al. Presentation, diag-
nosis, and outcomes of acute aortic dissection: 17-
year trends from the International Registry of
Acute Aortic Dissection. J Am Coll Cardiol.
2015;66(4):350-8.

5. LiY, Li L, Mu HS, Fan SL, He FG, Wang ZY. Aortic
dissection and sudden unexpected deaths: A Ret-
rospective study of 31 forensic autopsy cases. J
Forensic Sci. 2015;60(5):1206-11.

6. Moreira PC, Santos A. Sudden death secondary to
acute aortic syndromes in the North of Portugal:
Medico-legal study. Rev Port Cir Cardiotorac
Vasc. 2013;20(4):191-8.

7. Reed D, Reed C, Stemmermann G, Hayashi T. Are
aortic aneurysms caused by atherosclerosis? Cir-
culation. 1992;85(1):205-11.

8. Stefanadis CI, Karayannacos PE, Boudoulas HK,
Stratos CG, Vlachopoulos CV, Dontas IA, et al
Medial necrosis and acute alterations in aortic
distensibility following removal of the vasa vaso-
rum of canine ascending aorta. Cardiovasc Res.
1993;27(6):951-6.

9. von Kodolitsch Y, Aydin MA, Koschyk DH, Loose
R, Schalwat I, Karck M, et al. Predictors of aneu-
rysmal formation after surgical correction of aor-
tic coarctation. J Am Coll Cardiol. 2002;39(4):617-
24,

10.Hiratzka LF, Bakris GL, Beckman JA, Bersin RM,
Carr VF, Casey DE, 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 Guide-
lines, American Association for Thoracic Surgery,
American College of Radiology, American Stroke
Association, Society of Cardiovascular Anesthe-
siologists, Society for Cardiovascular Angi-
ography and Interventions, Society of Interven-
tional Radiology, Society of Thoracic Surgeons,
and Society for Vascular Medicine. J Am Coll
Cardiol. 2010;55(14):e27-e129.

234 CorSalud 2017 Oct-Dec;9(4):229-235



Monzo Blasco A, et al.

11.Bailey K, Duflou J, Puranik R. Fatal cases of aortic
dissection: An autopsy study. Int J Cardiol.
2012;158(1):1489.

12.Nallamothu BK, Mehta RH, Saint S, Llovet A, Bos-
sone E, Cooper JV, et al. Syncope in acute aortic
dissection: Diagnostic, prognostic, and clinical
implications. Am J Med. 2002;113(6):468-71.

13.Masuda Y, Yamada Z, Morooka N, Watanabe S,

Inagaki Y. Prognosis of patients with medically
treated aortic dissections. Circulation. 1991;84(5
Supl. III):7-13.

14.Pineault J, Ouimet D, Pichette V, Vallée M. A case
of an aortic dissection in a young adult: A re-
fresher of the literature of this “great masquerad-
er”. Int J Gen Med. 2011;4:889-93.

CorSalud 2017 Oct-Dec;9(4):229-235 235



	sd-ao-disection-1
	sd-ao-disection-2

