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A clinical case of secondary hypertension in a young woman with coarctation
of the aorta
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ABSTRACT

The article presents a case of diagnosis and treatment of coarctation of the aorta in a 20-year-old woman, who
previously received follow-up care with the diagnosis of hypertension. This case demonstrates the importance of
qualitative examination of young patients with hypertension, including tonometry in the lower extremities and
transthoracic echocardiography. The peculiarities of this clinical case encompass a rarer, isolated type of coarctation
of the aorta and high physical fitness of the patient, which reduced doctors’ alertness regarding this anomaly. After
surgical correction, a significant decrease in the blood pressure was achieved; however, such patients need long-
term follow-up in order to detect complications, such as aneurysms, restenosis, or residual stenosis.
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KavHuyeckuin cayyait cuMnTomaTUyeCcKom apTepma/sibHOM rMnepTOHUM
Yy MO/104,0M1 KEHLLUHbI C KOAapKTaLuen aopThl
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PE3IOME

[IpencraBnen cioy4ail JUAarHOCTUKM M JIEYEHHMs KOAPKTAIlMM AopThl Y XKEHIIMHBI B Bo3pacte 20 jer, paHee
HaOmoJaBLIelicss ¢ IuarHo3oM «aprepuanbHas runeptoHus» (Al). IlpuBeneHHbIM KIMHHUYECKHH NpHMeEp
JIEMOHCTPUPYET BXXHOCTh KAYECTBEHHOT'0 00CIIEIOBAHNS MOJIOIBIX 00JIBHBIX ¢ AT, BKIIIOUAIOIEr0 TOHOMETPHUIO Ha
HIDKHUX KOHEUHOCTSIX U TPAHCTOpaKaJIbHYIO 9XoKapanorpaduio. OCoOEHHOCTSIMH JaHHOTO KIMHUYECKOTO CITydast
SIBISIIOTCSL OOJiee PEeKUiA, N30JIMPOBAHHBIA THIT KOAPKTAI[MH aOPThI M BBICOKash (U3MUYECKas TPSHUPOBAHHOCTH
HAallMeHTKH, YTO CHMXKAJO HACTOPOXKEHHOCTh Bpadel B OTHOIIEHMM 3Toi aHoMmanuu. [locie Xupyprudeckoi
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KOPPEKIHUHU MOPOKa HOCTUTHYTO CYLIECCTBEHHOC CHMXXCHHE apTEpUAIbBHOTO AaBJICHUS, OAHAKO B aaaneﬁLueM
TaKHUE MAMCHTBl HYXXAAOTCA B IJIMTCJIbBHOM Ha6,]'l}OJleHPIl/I C ICJIBIO BO3MOXXHOT'O BBISIBJICHUA TaKUX OCJTO)I(HeHPIﬁ,
KaK aHEBPU3MBI, PECTECHO3bI U PE3UAYAJIbHBIE CTEHO3bI.

KnrodeBble c10Ba: KoapKTanust aOPTHI, BTOPUYHAS apTepHaIbHas TUIIEPTEH3HsI, 3a001€BaHUST A0PTHI.

KOHq).]'IPIKT HHTEPECOB. ABTOpLI JACKIApUPYIOT OTCYTCTBUE SIBHBIX U INOTCHIUAJIBHBIX KOHq).IH/IKTOB HUHTEPECOB,
CBA3aHHBIX C Hy6III/IKaHI/IeI71 HACTOSIIEH CTaThH.

Hcrounuk ¢puHAHCHPOBAHHUA. ABTOPHI 3asBIISIOT 00 OTCYTCTBHM (DMHAHCHPOBAHUS IPH NMPOBEICHHN HUCCIENO0-
BaHMSI.

Jns uutupoBanusi: ManyksH M.A., @anskoBckas A.1O., Mopnoeun B.®., Caymkun B.B., Ps6osa T.P. Knn-
HUYECKUH CITyyall CHMITOMAaTHIECKOH apTepHAIbHON IMIIEPTOHUH Yy MOJIOAOH KEHITHHBI C KOAPKTAIHEH aopThI.
bronnemens cubupcroii meduyunst. 2021; 20 (4): 205-210. https://doi.org/10.20538/1682-0363-2021-4-205-210.

A clinical case of secondary hypertension in a young woman with

INTRODUCTION

Coarctation of the aorta (CoA) is a relatively rare
anomaly, accounting for 5-8% of all congenital heart
defects. Its prevalence is 2.5—4 cases per 10,000 in-
fants, with predominance in males (2:1 ratio) [1]. De-
spite the traditional division into preductal (infantile
type) and postductal (adult type) depending on the
location with respect to the arterial duct, congen-
ital CoA is essentially periductal, and the age of its
manifestation depends on the degree of aortic steno-
sis and the association with other defects [2]. There
is currently no consensus on the etiopathogenesis of
CoA; the most common theories are the abnormal ge-
netic mutation theory [3], the flow theory (A. Rudolf,
1972), and the loop theory (J. Skoda, 1855). It should
be recognized that in most cases (up to 83%), CoA
is combined with various congenital anomalies, most
commonly bicuspid aortic valve (up to 60%) and he-
reditary diseases, such as Turner syndrome and other
anomalies [3]. In the past, CoA was regarded as a lo-
cal anatomical narrowing, but is now considered to be
a diffuse aortopathy [4].

The hemodynamic essence of CoA involves re-
duced blood supply to the lower body. At this time,
renal hypoperfusion activates the renin — angiotensin
— aldosterone system, which leads to persistent arterial
hypertension (AH) of the upper body, development of
left ventricular (LV) hypertrophy, pre- and post-ste-
notic aortic dilatation, and formation of collateral
circulation due to anastomosed intercostal, internal
mammary, and scapular arteries [5].

Proximal hypertension increases the risk of aneu-
rysms in the cerebral arteries [6] and thoracic aorta,
as well as early coronary artery disease. Depending
on the degree of aortic constriction and compensato-
ry capacity, the clinical presentation can range from

critically severe heart failure in infants to asymptom-
atic hypertension in adults [7]. The main manifesta-
tions of CoA are upper-limb systolic hypertension
and lower-limb hypotension, with the arterial pressure
(AP) gradient between the upper and lower extremi-
ties > 20 mmHg. In the natural course of the disease,
the average life expectancy of patients, according to
M. Campbell, is about 34 years, and the leading caus-
es of death according to 304 autopsies were conges-
tive heart failure (25.5%), aortic rupture (21%), bacte-
rial endocarditis (18%), and intracranial hemorrhage
(11.5%) [8]. In the meantime, surgical correction of
the defect can dramatically change the fate of patients
[9-11].

As CoA is mostly well diagnosed in childhood,
it is one of the rare causes of arterial hypertension
in adults, in whom its distinguishing feature is re-
sistance to pharmacotherapy. Transthoracic echo-
cardiography verifies the diagnosis of CoA, while
computed tomography (CT) or magnetic resonance
imaging (MRI) are useful tools in selecting an indi-
vidual therapy, detecting complications, and mana-
ging the defect.

CLINICAL CASE

Patient R., 20 years old, born in 1999, was ad-
mitted to the Department of Arterial Hypertension
of the Cardiology Research Institute, Tomsk NRMC
on April 13, 2020 with the following complaints: 1)
stable elevation of AP up to 160—170 /80-90 mmHg,
with episodes of elevation up to 220 / 120 mmHg,
accompanied by intense headache in the occipital re-
gion, dizziness, and generalized weakness; 2) short-
ness of breath, discomfort in the left side of the chest
during rapid walking up to 300 m; 3) leg weakness
during prolonged walking.
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It is known from anamnesis that the patient has been
actively involved in sports since childhood (basket-
ball, biathlon), and her first elevation of AP to 160 /
100 mmHg was recorded at the age of 16 years (2015)
during a physical examination. Due to her good health,
the patient had not consulted a doctor until 2018 and
had not taken any antihypertensive medications. In Jan-
uary 2018, leg weakness, headache, and dizziness ap-
peared for the first time with a rise in AP to 220/ 120
mmHg. During the examination at the local district hos-
pital, renovascular and endocrine hypertension were ex-
cluded and angiotensin-converting enzyme inhibitors,
beta-blockers, and diuretics were prescribed to correct
the AP. The patient was referred to the Cardiology Re-
search Institute (Tomsk NRMC) for further examination
and treatment in April 2020 due to failure to achieve the
target AP values. In addition, it is known that the patient
was the second child in the family, mother’s pregnan-
cy had no special features. Her menstruation had been
regular since the age of 14. She denies the presence of
chronic diseases, bad habits, aggravated heredity for
cardiovascular diseases and malformations.

Upon physical examination: satisfactory gener-
al condition, clear consciousness, regular physique.

Body mass index — 27.1 kg / m?. The left border of
the relative cardiac dullness is along the midclavicu-
lar line. Heart sounds are clear and rhythmic, second
heart sound has accentuation over the aorta, heart rate
is 76 beats per minute. A coarse systolic murmur at
the Botkin — Erb’s point, is noted passing to the ves-
sels of the neck. Blood pressure in the arms: left — 203
/ 115 mmHg, right — 206 / 115 mmHg; blood pressure
in the legs: right and left — 140 / 90 mmHg. Other or-
gans and systems had no clinically significant abnor-
malities. No significant abnormalities were detected
according to the laboratory tests. ECG revealed Cor-
nell voltage criteria for LV hypertrophy (R inalLV + S
in V3 =26 mm). According to transthoracic echocar-
diography, ejection fraction was 67%, heart chambers
were of normal size, concentric LV hypertrophy was
observed (LV myocardial mass 204 g, LV myocardial
mass index 114 g/m”2), valves were without evident
structural changes, aortic regurgitation up to grade I
was noted, the remaining systems function normally.
Systolic pressure in the right ventricle was normal. No
interchamber shunts were detected. CoA with a gradi-
ent of 80 / 32 mmHg was documented at the transition
of the arch to the descending aorta (Fig. 1, 2).

Fig. 1. Patient R., 20 years old: transthoracic echocardiography.
Suprasternal position along the long axis: ¢ — B-mode;
b — color Doppler; white arrow indicates the site of stenosis

MSCT aortography findings on Fig. 3 and Fig. 4
confirmed CT signs of aortic coarctation in the typical
location, as well as collateral blood flow through the
dilated intercostal and mammary arteries.

On the basis of the comprehensive clinical and
instrumental examination, a diagnosis of congenital
heart disease was made with aortic coarctation at the
transition of the arch to the descending aorta, gradient
80/32 mmHg. Symptomatic arterial hypertension was

Fig. 2. Patient R., 20 years old: suprasternal position along the
long axis. Continuous-wave Doppler; the arrow shows stenotic
flow at the site of stenosis

detected. Left ventricular hypertrophy, risk group 4.
One week after admission to the hospital, surgical re-
pair of aortic coarctation was performed, the arch and
descending aorta were repaired with 20 mm Gore-Tex
20 suture, the aortopulmonary window was dissected.
The postoperative period was without complications,
the patient was discharged 10 days after the interven-
tion with the recommendations of continuous admin-
istration of metoprolol 100 mg twice a day, torasemide

bionneteHb cMbupckon meanumHbl. 2021; 20 (4): 205-210 207



Manukyan M.A., Falkovskaya A.Yu., Mordovin V.F. et al. A clinical case of secondary hypertension in a young woman with

5 mg /day. The entire hospital stay, including surgery, was discontinued due to a dramatic drop in AP. Taken
took 17 days. In 3 months after discharge from hospi- into account tachycardia, a beta-blocker was preferred
tal, AP stabilized at 130 / 80 mmHg, and torasemide for further treatment.

Fig. 3. Patient R., 20 years old: 3D reconstructions of the aorta in the anterior left oblique projection (@) and in the posterior right
oblique projection (b). The blue arrow shows coarctation of the aorta; dilated tortuous intercostal arteries (white arrows) depart from
the descending aorta; dilated mammary arteries depart from the subclavian arteries (yellow arrows).

Fig. 4. Patient R., 20 years old: 3D reconstruction (left) and curvilinear reconstruction of the thoracic aorta with coarctation of the

aorta. Severe narrowing of the aorta is identified distal to the origin of the left subclavian artery. Stenosis of the lumen is 70%. Post-

stenotic dilatation of the aorta is detected distal to the narrowing. The root and ascending thoracic aorta are dilated. The left vertebral
artery branches off the aortic arch and its orifice is proximal to the left subclavian artery
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CONCLUSION

A rarer, isolated type of aortic coarctation, asymp-
tomatic course of the anomaly till the age of 16, and
high physical fitness of the patient were the peculia-
rities of this clinical case, which disoriented prima-
ry care physicians during the examination, including
that after manifestations of AH. Nevertheless, given
the characteristic complaints and auscultation find-
ings, tonometry on the lower extremities would have
greatly facilitated the diagnosis. Referral of the patient
to transthoracic echocardiography with obligatory in-
spection of the aorta from suprasternal access using
Doppler color flow mapping and continuous-wave
Doppler, as well as assessment of the abdominal blood
flow would allow for timely diagnosis of this type of
pathology.

It seems quite prominent that in this case, the di-
agnosis and correction of the defect in a specialized
heart center took less than 3 weeks. However, despite
a successful intervention, patients with aortic coarc-
tation require long-term follow-up to monitor blood
pressure, exclude the development of late aneurysms
due to prolonged exposure of the vascular wall to in-
creased hemodynamic pressure, and identify possible
long-term postoperative complications.
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