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1 | Introduction

Coarctation of the aorta is the narrowing of the aorta distal to
the left subclavian artery near the insertion/opening of ductus
arteriosus (i.e., “juxta ductal”) [5]. Coarctation of the aorta is a
congenital cardiovascular condition, and it accounts for 5%-10%
of all congenital cardiovascular diseases. Coarctation of the aorta
can occur at any region in the thoracic and abdominal aorta. The
most common location for coarctation of the aorta is just distal
to the left subclavian artery at the point where ductus arteriosus
connects to the aorta [3]. The majority of coarctation of the aorta
cases are commonly diagnosed during childhood; however, many
cases remain asymptomatic until adulthood [2]. In the adult pop-
ulation, coarctation of the aorta commonly presents with second-
ary hypertension (particularly upper extremity hypertension),
radio femoral delay with absent or weak palpable femoral pulses,
and left ventricular hypertrophy [7]. Here we present a case of
delayed detection of coarctation of the aorta as a cause of second-
ary hypertension in an adult male with absence of typical clinical
signs, leading to delay in diagnosis in the rural setting.

2 | Case History and Examination

A 48-years-old male, known case of hypertension under med-
ication for 7years with no other comorbidities, presented with

complaints of gradually progressive shortness of breath and
headache for 6 months. There was no history of palpitation, or-
thopnea, paroxysmal nocturnal dyspnea, limb swelling, blurred
vision, or focal neurological deficits. He had a smoking history
of 10 pack years and was a social drinker. There is no significant
family history. The patient was taking four antihypertensive
drugs (amlodipine 10mg OD, prazosin XL 5mg TDS, clonidine
100mg BD, hydrochlorothiazide 12.5mg BD). On examination,
he had elevated blood pressure (BP) measured in the sitting posi-
tion (180/110 mmHg on bilateral arms). There was no edema, cy-
anosis or digital clubbing. Radio-radial and radio-femoral delay
were not present. Systemic examinations were at normal limits.
Investigations were ordered to search for the secondary cause
of the resistant hypertension as well as evaluate for end organ
damage, if any.

3 | Investigations

Routine blood investigations were within normal limits, with
normal renal function test (RFT), thyroid function test (TFT),
urine metanephrines, and normetanephrines as shown in
Table 1.

On radiological investigations, renal Doppler showed par-
vus et tardus waveform in both main renal arteries and
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Summary

« Coarctation of the aorta is one of the important causes
of secondary hypertension and may not present with
typical signs during clinical examination, so consid-
ering it even in the absence of signs can decrease the
mortality related to it.

Even in the absence of typical physical findings, renal
Doppler showing bilateral parvus et tardus flow pat-
tern can widen our differential diagnosis to consider
coarctation of the aorta to be a cause of resistant hy-
pertension and further investigate to confirm the di-
agnosis and treat the condition.

interlobar arteries with reduced velocities and decreased ac-
celeration time suggestive of Renal Artery stenosis (Figure 1).
Echocardiography was performed to see the effect caused by
hypertension in heart showed abrupt tapering of descending
thoracic aorta distal to left subclavian artery with mild con-
centric left ventricular hypertrophy (LVH) with ejection frac-
tion (EF) 60%, features suggesting anomaly of aorta (Figure 2).
Computed tomography(CT) of the chest and the abdomen re-
vealed non-visualized proximal most descending thoracic aorta
with narrowed proximal segment in partially included arch of
aorta with prominent collaterals in chest wall, bilateral axillary
region, abdomen, rectus abdominis, and prominent bilateral in-
ferior epigastric artery (Figures 3 and 4). The radiologist then
advised for CT thoracic aortogram with differentials of coarc-
tation of the aorta and interrupted aortic Arch. CT thoracic

TABLE1 | Laboratory parameters.

aortogram showed abrupt interruption of proximal descending
thoracic aorta approximately 1.6 cm distal to origin of left sub-
clavian artery features suggestive of coarctation of the aorta
with markedly prominent chest wall and anterior abdominal
wall collaterals (Figure 5). X-ray of the chest showed notching
of ribs (Figure 6).

4 | Treatment

The diagnosis of systemic hypertension secondary to post-
ductal coarctation of the aorta and bilateral renal artery
stenosis was thus established. The patient was planned for
coarctation of aorta repair with resection and interposition
graft. Per operatively, post-ductal coarctation of descending
thoracic aorta 2cm distal to ligamentum arteriosum with
prominent collaterals was noticed. Postoperative chest X-ray
is shown in Figure 7.

5 | Outcome and Followup

The postoperative period was uneventful and the patient was
discharged 10days later. At the time of discharge, blood pressure
of the upper limb was 120/70mmHg in sitting position while
that of the lower limb was 130/80 mmHg with palpable periph-
eral pulse and no radio-femoral delay. The patient was advised
for continuation of antihypertensive medication (amlodipine
5mg OD, prazosin 5mg OD) and was scheduled for regular fol-
low-up 6 monthly. The patient is doing well in subsequent visits
with maintained blood pressure ranges.

Parameters Value Reference range
Total count 5730 4000-11,000 (cells/uL)
Hemoglobin 11.98 g/dL 13-18 (gm/dL)
PT/INR 14s/1 11-13.5s/1-1.5
Random blood sugar 94mg/dL 70-110 (mg/dL)
Blood urea nitrogen 15mg/dL 8-40 (mg/dL)
Creatinine 0.8 mg/dL 0.2-1.2 (mg/dL)
Sodium 139 meq/L 135-145 (meq/L)
Potassium 4.4meq/L 3.5-5.5 (meq/L)
TSH 2.25mIU/L 0.5-5 (mIU/L)
Urine RE/ME Normal —

Urine metanephrine

343.99mcg/24h 74-297 (mcg/24h)

Urine normetanephrines 596.95mcg/24h 73-808 (mcg/24h)
ECG Sinus rhythm
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FIGURE 1 | Renal Doppler with parvus et tardus waveform in both main renal arteries and interlobar arteries with reduced velocities and

decreased acceleration time suggestive of renal artery stenosis.

6 | Discussion

Coarctation of the aorta is the congenital narrowing of the aorta
justdistal to the left subclavian artery near the insertion/opening
of ductus arteriosus (i.e., “juxta ductal”). It can remain asymp-
tomatic during childhood and present as secondary hyperten-
sion and left ventricular hypertrophy during adulthood [2].

The diagnosis of coarctation of the aorta may go unrecognized
if the physician does not think of coarctation of the aorta as a
possible secondary cause of hypertension. Coarctation of the
aorta is a congenital malformation, which can cause systemic
hypertension and subsequent complications. Because hyperten-
sion caused by coarctation of the aorta tends to be resistant to
medical therapy, early detection and surgical correction are im-
portant. Although discrepancies between arm and leg BP and
the presence of bruits due to narrowing lesions can aid in the di-
agnosis of coarctation of the aorta, sometimes these signs are not
obvious or can be overlooked [4]. In our case, blood pressure of
the lower extremities was not determined, and if it was recorded
and discrepancies were present in the reading, the patient would
have benefited earlier. Radio-femoral delay is not always present

in coarctation of the aorta. While it is a common finding in
many cases, it is not a universal characteristic of the condition
[8]. Hypertension in such patients may be controlled only after
the correction of coarctation of the aorta, with surgical repair or
balloon angioplasty with stent placement [7]. Resection with in-
terposition graft replacement provides a safe and durable repair
option compared to endovascular stenting [1].

All of the signs of coarctation of the aorta were absent and it was
resistant to multiple antihypertensive drugs thus prompting a
search for secondary causes of hypertension. Ultrasonography
Doppler (USG Doppler) showed bilateral parvus et tardus wave-
form with normal renal function test in laboratory investiga-
tions. When bilateral tardus-parvus wave patterns are detected,
bilateral renal artery stenosis, aortic stenosis, and coarctation of
the aorta should be considered [9]. Early detection and prompt
treatment of coarctation of the aorta can prevent many compli-
cations in patients. Most of the patients with undetected coarc-
tation of the aorta die within 50years due to cardiovascular
complications. The mortality reported in patients with coarcta-
tion of the aorta is due to coronary artery disease, heart failure,
aortic rupture, endocarditis, cerebrovascular accidents [6].
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FIGURE2 | Echocardiogram of coarctation of the aorta showing abrupt tapering of descending thoracic aorta distal to left subclavian artery with
mild concentric left ventricular hypertrophy along with systolic and diastolic flow pattern and gradient.
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FIGURE3 | Chest computed tomography(CT) with non-visualized proximal most descending thoracic aorta with narrowed proximal segment.
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FIGURE4 | Computed tomography (CT abdomen) showing increased collaterals in abdomen, rectus abdominis and prominent inferior epigastric
artery.
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FIGURES5 | Computed tomography (CT) aortogram with abrupt interruption of proximal descending thoracic aorta.

FIGURE 6 | ChestX-ray showing notching of ribs.

7 | Conclusion

This case report shows that clinicians must be mindful about sec-
ondary causes when a patient presents with resistant hyperten-
sion. Coarctation of the aorta is an important cause of secondary
hypertension and may not present with typical signs during clin-
ical examination, so considering it even in the absence of signs
can decrease the mortality related to it, which can be treated
through surgical intervention. Even in the absence of typical

FIGURE 7 | Postoperative chest X-ray.

physical signs, renal Doppler with bilateral parvus et tardus flow
pattern aids to reconsider coarctation of the aorta as a differential
diagnosis and investigate to confirm it. Most of the patients with
untreated coarctation die of cardiovascular complications, which
can be prevented by early diagnosis and treatment.

7 of 8



Author Contributions

Jeevan Ghimire: conceptualization, writing — original draft, writing -
review and editing. Prabin Shrestha: writing - original draft. Sushan
Homagain: writing - original draft, writing - review and editing.
Suruchi Paudel: writing - review and editing. Rabin Bhusal: writing
- review and editing.

Acknowledgments

The authors have nothing to report.

Consent

Written informed consent was obtained from the parents to publish this
report in accordance with the journal's patient consent policy.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data will be provided by the corresponding author on reasonable
request.

References

1. K. M. Charlton-Ouw, M. E. Codreanu, S. S. Leake, et al., “Open
Repair of Adult Aortic Coarctation Mostly by a Resection and Graft
Replacement Technique,” Journal of Vascular Surgery 61 (2015): 66-72.

2.D. H. Cicek, C. Haberal, S. Ozkan, and H. Muderrisoglu, “A Severe
Coarctation of Aorta in a 52-Year-Old Male,” International Journal
of Medical Sciences 7, no. 6 (2010): 340-341, https://doi.org/10.7150/
ijms.7.340.

3. A.R.DoshiandS. Chikkabyrappa, “Coarctation of Aortain Children,”
Cureus 10 (2018): €3690, https://doi.org/10.7759/cureus.3690.

4.Y.H.Jung, K. W.Kim, D. Y.Kim, and C. S. Lee, “A Case of Coarctation
of the Aorta Diagnosed by Tardus-Parvus Renal Doppler Flow Patterns,”
Korean Journal of Internal Medicine 26, no. 2 (2011): 216-217, https://
doi.org/10.3904/kjim.2011.26.2.216.

5. R. Jurcut, A. M. Daraban, A. Lorber, et al., “Coarctation of the Aorta
in Adults,” Journal of Medicine and Life 4, no. 2 (2011): 189-195.

6. N. P. Jenkins and C. Ward, “Coarctation of the Aorta: Natural History
and Outcome After Surgical Treatment,” QJM: An International Journal
of Medicine 92 (1999): 365-371, https://doi.org/10.1093/qjmed/92.7.365.

7.M. Otljanska, M. Boshev, and A. Otljanski, “Coarctatio Aortae
Secondary Form of Hypertension—Case Report,” Journal of Cardiology
and Current Research 8, no. 6 (2017): 6-8, https://doi.org/10.15406/jccr.
2017.08.00300.

8. P. S. Rao, “Coarctation of the Aorta,” Seminars in Nephrology 15,
no. 2 (1995): 87-105.

9. M. K. Tarzamni, N. Nezami, M. R. Ardalan, et al., “Serendipitous
Diagnosis of Aortic Coarctation by Bilateral Parvus et Tardus Renal
Doppler Flow Pattern,” Cardiovascular Ultrasound 5 (2007): 5-44.

8 of 8

Clinical Case Reports, 2024


https://doi.org/10.7150/ijms.7.340
https://doi.org/10.7150/ijms.7.340
https://doi.org/10.7759/cureus.3690
https://doi.org/10.3904/kjim.2011.26.2.216
https://doi.org/10.3904/kjim.2011.26.2.216
https://doi.org/10.1093/qjmed/92.7.365
https://doi.org/10.15406/jccr.2017.08.00300
https://doi.org/10.15406/jccr.2017.08.00300

	Delayed Detection of Coarctation of the Aorta Causing Resistant Hypertension in Elderly With Bilateral Parvus et Tardus Renal Doppler Flow Pattern Serving as a Gateway to Diagnosis—A Case Report
	1   |   Introduction
	2   |   Case History and Examination
	3   |   Investigations
	4   |   Treatment
	5   |   Outcome and Followup
	6   |   Discussion
	7   |   Conclusion
	Author Contributions
	Acknowledgments
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


