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hypertensive patient

Alexandra Acostachioae!, Alexandru Deaconu®?*, Silvia Iancovici?, Maria Dorobantu?

'Faculty of Medicine, ‘Carol Davila’ University of Medicine and Pharmacy, Bucharest, Romania
2 Department of Cardiology, Clinical Emergency Hospital of Bucharest, Romania

Received: December 5, 2016, Accepted: December 15, 2016

Keywords: cardiac tamponade, hypertension, aortic disease, aneurysm

Introduction

Aortic dissection is an uncommon, yet life-threatening
condition for which timely diagnosis is paramount. It
is frequently associated with risk factors that differ in
the younger vs older populations (under vs over 40
years of age). Presentation is variable, often making the
clinical diagnosis a challenge.

Case presentation

We present the case of a 39-year-old male patient who
arrived at the Emergency Department complaining of
fatigue, shortness of breath on mild exertion, and pit-
ting bilateral symmetric edema of the lower extremities.

He reported symptoms first began with sustained
effort and worsened progressively for the past month,
with dyspnea on minimal exertion for the past few
days. He denied having any chest pain and stated he
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has never experienced similar symptoms. His personal
and family history were negative for cardiovascular dis-
ease. He worked in constructions and mentioned spo-
radic diffuse back pain in the thoracic and lumbar
areas, recently diagnosed as degenerative disease. He
was otherwise unaware of other health problems.

Vitals revealed mild fever (T = 38.4 degrees C), blood
pressure (BP) of 186/104 mmHg in his right arm and
178/94 mmHg in his left arm, respiratory rate of 22 bpm,
with no cyanosis present. He appeared to be in no distress
at rest. His cardiovascular examination was significant for
jugular venous distention, distant heart sounds on aus-
cultation, but no gallops, rub or murmurs were heard.
Breath sounds were present with fine crackles in the basal
lung fields, bilaterally. On inspection, soft, pitting edema
of the lower extremities up to the knees was noted.

Laboratory workup revealed thrombocytosis
(532,000/mm?’), moderate leukocytosis (20,300/mm?),
with minimally elevated serum creatinine (1.32 mg/dL,
eGF [CKD-EPI] = 67.5 mL/min/1.73m2) and elevated
liver enzymes (AST = 102 IU/L, ALT = 97 IU/L). ESR
and CRP could not be processed at the time of evalu-
ation, while troponin and CK-MB levels returned neg-
ative at a later time.

EKG showed sinus tachycardia and a discrete pat-
tern of electrical alternans, more evident in the inferior
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Fig. 1. ECG showing discrete electrical alternans pattern, more evident in the inferior limb leads (specifically aVF and lead II), with signs

of left ventricular hypertrophy in the thoracic leads and secondary ST-T changes (also seen in lead I and aVL).

limb leads, suggestive for pericardial effusion (Fig. 1),
with signs of left ventricular hypertrophy in the tho-
racic leads and secondary ST-T changes.
Transthoracic echocardiography (TTE) confirmed
the effusion, showing circumferential involvement with
diastolic collapse of the right ventricle (RV) and the
right atrium (RA) and a mild aortic regurgitation. The
maximum width of the effusion was measured at 3.8
cm anterior to the RV and RA. Mild left ventricular
hypertrophy was also noted. All echocardiographic

signs indicated cardiac tamponade as the main cause
for the patient’s heart failure (Fig. 2).

Of note, during monitoring in the Emergency De-
partment, our patient had oscillating blood pressure
readings, from 170 mmHg up to 200 mmHg (systolic
values), which prompted administration of intravenous
beta-blocker and nitroglycerin.

Differential diagnosis of pericardial effusion in-
cludes idiopathic effusion, tuberculosis, connective tis-
sue disease, malignancy or aortic dissection.

Fig. 2. A: TTE parasternal long axis view, showing a large pericardial effusion; fibrin strand noticeable anterior to the right ventricle, with

diastolic collapse also evident. B: TTE color Doppler examination showing mild aortic regurgitation (arrow); C: TTE apical 4-chamber

view demonstrating circumferential effusion; D: TTE parasternal short axis view in diastole, emphasizing right ventricle diastolic collapse.
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Fig. 3. A: CT scan showing aneurysm of the aortic arch, with hypodensity suggestive of thrombosis; B: Intimal flap evident in the descending

aorta; C: Circumferential pericardial effusion, measured at a maximum width of 2.9 cm; in addition, right pleural effusion, left pulmonary

atelectasis and dissection of the descending aorta can also be seen.

Because the patient was hemodynamically stable
and with no significant renal dysfunction, we decided
to perform a CT scan of the chest and abdomen, which
unexpectedly revealed an increased diameter of the as-
cending aorta (5.5 cm), not seen previously on TTE.
An area of thrombosis extending into the aortic arch
and an intimal flap progressing into the thoracic and
abdominal aorta down to the emergence of the renal
arteries were also evident (Fig. 3).

Ultimately, the diagnosis was subacute Type A
(Stanford) aortic dissection complicated with cardiac
tamponade, ascending aortic aneurysm, mild aortic re-
gurgitation and hypertension stage 3 of very high addi-
tive risk. The patient was referred to the cardiovascular
surgery unit for emergent intervention, with subse-
quent successful repair of the ascending aorta.

Case particularity and discussion

From a clinical standpoint, aortic dissection has a large
spectrum of presentations, therefore a high index of
suspicion is required to establish diagnosis. At times,
this task proves to be an intricate process that demands
a thorough workup including history, physical exami-
nation, laboratory and imaging studies. An electrocar-
diogram may be suggestive, but not specific. Laboratory
studies are non-diagnostic, however, recent guidelines
recommend testing for D-dimers, if cardiovascular im-
aging is not available or too costly. In low-risk patients,
D-dimer levels <500 ng/mL have a 96% negative pre-
dictive value [19]. Imaging studies are required both for
diagnosis and follow-up. Contrast-enhanced CT is
widely available, particularly in the emergency setting,
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is time-effective, the least examiner-dependent, and pro-
vides useful information regarding anatomical corre-
lates for surgical and endovascular therapy. The
hemodynamic status of the patient and renal dysfunc-
tion can limit its use. MR angiography is highly accu-
rate, but not readily available, with limited applicability
(patients with claustrophobia, pacemakers or other de-
vices) and cost prohibitive. Transesophageal echocar-
diography is the imaging study of choice when
suspicion is high. It is accurate, can be used in hemo-
dynamically unstable patients, but it is not readily avail-
able due to requirement of trained specialists [20].

Our patient presented with symptoms suggestive of
right heart failure that warranted a search for the un-
derlying cause. The echocardiogram revealed a large
pericardial effusion, with signs of tamponade. Self-lim-
ited ascending aortic dissection in a young patient,
without known prior risk factors and no symptoms is
an exceptional cause of chronic heart failure.

In trying to understand this complex case, we con-
sidered two directions of research: (1) the etiology of a
previously unknown ascending aortic aneurysm and (2)
the atypical clinical presentation and its complications.
We will first discuss the latter.

Subacute cardiac tamponade in a young patient,
with no relevant medical history should prompt further
investigation to find a cause. So far, studies conducted
in the United States and Europe have shown different
prevalence in the etiology of cardiac tamponade or
large pericardial effusion. In a series of 322 cases of
moderate-to-large effusions (size of effusion >10mm),
Sagrista et al. [1] found that in 29% of cases no cause
could be determined (idiopathic pericardial effusion),
13% of the effusions had an underlying neoplastic ori-
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gin, 16% were iatrogenic, 6% were of infectious causes,
and 5% were established as due to collagen vascular
disease. In contrast, in another series of 204 cases of
moderate-to-large effusions published three years later,
Levy et al. [2] concluded that 48% of the cases were
rendered idiopathic, 15% were due to malignancy, 16%
due to infectious causes and 10% of the cases were at-
tributed to collagen vascular disease. More recently, in
Western countries, the prevalence of infectious causes
for pericardial effusions has declined, while an increase
in iatrogenic causes has been remarked. In endemic
areas or in immigrants from endemic areas, tubercu-
lous pericarditis should be included in the differential
diagnosis. In a study conducted in South Africa,
Mayosi et al. found that 10% of the patients with con-
firmed tuberculous pericarditis had presented initially
with cardiac tamponade.

Aortic dissection (AD) in association with pericar-
dial tamponade has seen a substantial decline in inci-
dence in the last decades, as other causes for the
condition have taken the forefront. This phenomenon
has not been closely followed in recent years, however,
a single-center study analyzed 150 cases [3] with the di-
agnosis of cardiac tamponade on admission, out of
which 64% had hemopericardium and, of those, only
4% were associated with aortic dissection.

AD is a rather uncommon, yet life-threatening con-
dition that prompts early diagnosis and treatment.
Clinical presentation depends on the site of dissection,
but pain is the chief complaint in over 90% of cases,
and most commonly it is located in the chest or back
[4]. Incidence of acute AD in the general population is
2.6-3.5 per 100 000 person-years [5-7]. It affects the
elderly more often (60-80 years of age), with a higher
incidence in males. Older patients are more likely to
have history of hypertension, prior aortic aneurysm, or
iatrogenic dissection. Younger patients (under 40 years
of age) have a higher likelihood of collagen disorders
(50% Marfan syndrome [8], Ehler-Danlos syndrome,
annulo-aortic ectasia). Other high-risk conditions in-
clude bicuspid aortic valve, aortic instrumentation or
surgery, aortic coarctation, Turner syndrome, inflam-
matory diseases, pregnancy and delivery.

In this particular case, the diagnostic difficulty
came from symptoms developing over a longer time-
frame than expected. In the ascending type dissection,
mortality is approximated at 1-2% each hour for the
first 48h and 90% of those who survive this interval
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die within 3 weeks [21,22]. Evolution classifies AD as
acute in the first 15 days from onset, subacute (15-90
days) and chronic (over 90 days). Moreover, the chief
complaint of type A aortic dissection is chest pain,
which our patient denied at all times.

Thoracic aortic aneurysm has seen an increase in
incidence in the past decades, to an estimate of 10.4
per 100,000 person-years in a Mayo Clinic study, sig-
nificantly higher than prior to 1980 in the same popu-
lation [7]. Around 60% of these involve the ascending
aorta [9]. It was questioned if the recent epidemiologic
data revealed an increase in aortic disease per se, or if
it was the direct effect of a wider availability of aortic
imaging studies (echocardiography and CT especially).
Moreover, aneurysm disease is silent, and is generally
detected as an incidental finding during an imaging
study [10].

Aneurysms most often result from cystic medial de-
generation, with smooth muscle cell dropout, degener-
ation of elastic fibers, and formation of cystic spaces.
These changes cause weakening of the vascular wall,
that leads to progressive aneurysm formation [9]. Hy-
pertension is considered an accelerating factor of cystic
medial degeneration. In association with advanced age,
these two constitute the most important risk factors for
aneurysm formation. For younger patients, Marfan syn-
drome and other connective tissue disorders, aortic
valve abnormalities and familial thoracic aortic
aneurysm syndrome are considered high-risk condi-
tions [9].

Our patient had not been previously investigated,
therefore he was unaware of having a thoracic aortic
aneurysm, and he denied any family history of aortic
disease.

Regarding potential complications, particularly dis-
section, among the International Registry of Aortic
Dissection (IRAD) population the majority of patients
had history of hypertension, 14% had a known tho-
racic aortic aneurysm (most likely an underestimated
value, if considering others with undetected aneurysms
prior to dissection). Twenty-five per cent of the young
patients (under 40 years of age) with aortic dissection
were hypertensive on presentation and 34% had his-
tory of hypertension [8].

In most cases, however, aortic dissection occurs in
the absence of a preexisting aneurysm. Moreover,
aneurysms can later develop as a complication of dis-
section [11].
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Identification of patients at risk for aortic dissec-
tion is challenging. In addition to the aforementioned
risk factors and predisposing conditions, patients with
aortic disease engaging in professional activities that re-
quire heavy lifting or strenuous manual labor may be
at increased risk for aortic events [12]. It is thought
heavy weightlifting causes abrupt spikes in BP, predis-
posing to vascular wall abnormalities over time.

Furthermore, in aortic dissection cases, treatment
of hypertensive emergency [13] is essential. The objec-
tive is to prevent retrograde dissection and occlusion
of branch arteries. Careful reduction in systolic BP
(SBP) values should be considered in patients with es-
sential hypertension, as they tend to tolerate better
higher SBP readings [14].

A hypertensive emergency consists of intense pe-
ripheral vasoconstriction (probably from increased cat-
echolamines), an imbalance of the renin-angiotensin
system, or altered baroreceptor function [15]. With
vasoconstriction, there is a rapid rise in BP, triggering
a series of events that uphold and worsen the hyperten-
sion. If it remains refractory to optimal medical treat-
ment, renovascular hypertension related to the
dissection flap should be considered [16].

In our case, the hypertension was multifactorial (1)
possibly preexistent in a heavy weight lifter without a
known secondary hypertension, (2) as a consequence
of AD, (3) worsened by the renal dysfunction and. In
either scenario, the strain on the vascular wall creates
the favorable conditions for aortic events.

The echocardiogram showed left ventricular hyper-
trophy (LVH). Assessing increased wall thickening in
the context of tamponade is difficult. Generally, a fol-
low-up echocardiogram is required to establish it as
LVH due to preexistent hypertension or ‘pseudohyper-
trophy’ [17,18] in the context of tamponade.

Conclusions

Aortic syndromes can be elusive for the physician, with
difficulty in establishing etiology, identifying risk fac-
tors and predisposition to complications. As empha-
sized by the European Society of Cardiology in its
Guidelines for the Diagnosis and Management of Aor-
tic Diseases, published in 2014, epidemiologic data on
the topic are scarce, warranting further research on
both incidence and outcomes [27].
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There is a 6% estimate of aortic dissection cases
presenting with acute congestive heart failure [23]. Pre-
cisely due to this uncommon presentation, there is a
delay in surgery referral. In addition, our literature re-
search revealed only a handful of cases of insidious car-
diac tamponade, all of which were misdiagnosed at first
due to atypical presentation [24-26].

References

1. Sagrista-Sauleda ], Mercé ], Permanyer-Miralda G, Soler-Soler
J. Clinical clues to the causes of large pericardial effusions. Am
J Med. 2000;109(2):95-101. doi:10.1016/S0002-9343(00)
004599.

2. Levy P, Corey R, Berger P, et al. Etiologic diagnosis of 204
pericardial effusions. Medicine (Baltimore). 2003;82(6):385-
391. doi:10.1097/01.md.0000101574.54295.73.

3. Atar S, ChiuJ, Forrester ]S, Siegel R]. Bloody pericardial effu-
sion in patients with cardiac tamponade: is the cause cancer-
ous, tuberculous, or iatrogenic in the 1990s! Chest.
1999;116(6):1564-1569. http://www.ncbi.nlm.nih.gov/
pubmed/10593777. Accessed April 12, 2016.

4. Pape L a, Awais M, Woznicki EM, et al. Presentation, Diagno-
sis, and Outcomes of Acute Aortic Dissection: 17-Year Trends
From the International Registry of Acute Aortic Dissection. ]
Am Coll Cardiol. 2015;66(4):350-358. doi:10.1016/j.jacc.
2015.05.029.

5. Bickerstaff LK, Pairolero PC, Hollier LH, et al. Thoracic aortic
aneurysms: a population-based study. Surgery. 1982;92(6):
1103-1108. http://www.ncbi.nlm.nih.gov/ pubmed,/7147188.

6. Meészaros I, Morocz ], Szlavi ], et al. Epidemiology and clinico-
pathology of aortic dissection. Chest. 2000;117(5):1271-1278.
doi:10.1378/chest.117.5.1271.

7. Clouse WD, Hallett JW, Schaff H'V, et al. Acute aortic dissec-
tion: population-based incidence compared with degenerative
aortic aneurysm rupture. Mayo Clin Proc. 2004;79(2):176-180.
doi:10.4065/79.2.176.

8. Januzzi JL, Isselbacher EM, Fattori R, et al. Characterizing the
young patient with aortic dissection: Results from the interna-
tional registry of aortic dissection (IRAD). ] Am Coll Cardiol.
2004;43(4):665-669. doi:10.1016/j.jacc.2003.08.054.

9. Isselbacher EM. Epidemiology of Thoracic Aortic Aneurysms,
Aortic Dissection, Intramural Hematoma, and Penetrating
Atherosclerotic Ulcers. In: Aortic Dissection and Related Syn-
dromes. Boston, MA: Springer US; 2007:3-15. doi:10.1007/
978-0-387-36001-0_1.

10. Elefteriades JA, Farkas EA. Thoracic Aortic Aneurysm: Clini-
cally Pertinent Controversies and Uncertainties. ] Am Coll
Cardiol. 2010;55(9):841-857. doi:10.1016/j.jacc.2009.08.084.

11. Golledge ], Eagle KA, Pretre R, et al. Acute aortic dissection.
Lancet. 2008;372(9632):55-66. doi:10.1016/S0140-6736(08)
60994-0.

©The Author(s) 2016



12.

13.

14.

15.

16.

17.

18.

19.

20.

Elefteriades JA, Hatzaras I, Tranquilli MA, et al. Weight lifting
and rupture of silent aortic aneurysms. JAMA.
2003;290(21):2803. doi:10.1001/jama.290.21.2803.
Khoynezhad A, Plestis KA. Managing Emergency Hyperten-
sion in Aortic Dissection and Aortic Aneurysm Surgery. ] Card
Surg.  2006;21(s1):S3-S7.  doi:10.1111/j.1540-8191.2006.
00213 x.

Varon ], Marik PE. The diagnosis and management of hyper-
tensive crises. Chest. 2000;118(1):214-227. http://www.ncbi.
nlm.nih.gov/pubmed/10893382. Accessed September 1, 2016.
Halpern NA, Sladen RN, GoldbergJS, et al. Nicardipine infusion
for postoperative hypertension after surgery of the head and neck.
Crit Care Med. 1990;18(9):950-955. http:// www.ncbi.nlm.
nih.gov/pubmed/2203602. Accessed September 1, 2016.
Braverman AC. Acute aortic dissection: clinician update. Cir-
culation. 2010;122(2):184-188. doi:10.1161/CIRCULATION-
AHA.110.958975.

Di Segni E, Feinberg MS, Sheinowitz M, et al. Left ventricular
pseudohypertrophy in cardiac tamponade: An echocardio-
graphic study in a canine model. ] Am Coll Cardiol.
1993;21(5):1286-1294. doi:10.1016/0735-1097(93)90258-3.
Feinberg MS, Popescu BA, Popescu AC, et al. Assessment of
Pseudohypertrophy as a Measure of Left-Ventricular Compres-
sion in Patients with Cardiac Tamponade. Cardiology.
2001;94(4):213-219. doi:10.1159,/000047319.

Suzuki T, Distante A, Zizza A, et al. Diagnosis of acute aortic
dissection by D-dimer: The international registry of acute aor-
tic dissection substudy on biomarkers (IRAD-bio) experience.
Circulation. 2009;119(20):2702-2707. doi:10.1161/CIRCULA-
TIONAHA.108.833004.

Nienaber CA, von Kodolitsch Y, Nicolas V, et al. The diagnosis

of thoracic aortic dissection by noninvasive imaging proce-

©The Author(s) 2016

21.

22.

3.

24.

25.

26.

21.

J Hypertens Res (2016) 2(4):160-165

dures. N Engl ] Med. 1993;328(1):19. doi:10.1056/
NEJM199301073280101.

HIRST AE, JOHNS V], KIME SW. Dissecting aneurysm of
the aorta: a review of 505 cases. Medicine (Baltimore).
1958;37(3):217-279. http://www.ncbi.nlm.nih.gov/
pubmed/13577293. Accessed May 3, 2016.

Harris PD, Bowman FO, Malm JR. The management of acute
dissections of the thoracic aorta. Am Heart J. 1969;78(3):419-
422. d0i:10.1016/0002-8703(69)90048-9.

Januzzi JL, Eagle KA, Cooper ] V, et al. Acute aortic dissec-
tion presenting with congestive heart failure: results from
the International Registry of Acute Aortic Dissection. ] Am
Coll Cardiol. 2005;46(4):733-735. doi:10.1016/j.jacc.
2005.05.023.

Punzengruber C, Pachinger O, Haidenthaler A. [Atypical clin-
ical course of thoracic aortic dissection with subacute pericar-
dial hemorrhage]. Zeitschrift fur Kardiol. 1988;77(12):811-813.
http://www.ncbi.nlm.nih.gov/pubmed,/3250142. Accessed
May 2, 2016.

Charalambous CP, Malik R, Schofield I, Arya S, Heagerty AM.
Aortic dissection with chronic haemopericardium. ] R Soc
Med. 1999;92(12):638-639. http://www.pubmedcentral.
nih.gov/articlerender.fcgilartid=1297472&tool=pmcentrez&re
ndertype=abstract. Accessed May 2, 2016.

Ginghina C, Anghelina D, Balan A, Jurcut R, Dragan A, Voica
C. Acute type A aortic intramural haematoma in a hyperten-
sive patient: a case report. ] Hyperten Res. 20165(2):85-91.
http://hypertens.org/contents/pdfs/jhr-201606-020206.pdf.
Accessed December 12, 2016.

Erbel R, Aboyans V, Boileau C, Bossone E, Di Bartolomeo R.
2014 ESC Guidelines on the diagnosis and treatment of aortic
diseases. Jeroen ] Bax. doi:10.1093/eurheartj/ehu281.



