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Introduction 
 
We present a case of resistant hypertension leading to the 
diagnosis of spontaneous coronary artery dissection. Patients 
with resistant hypertension are at increased risk of end organ 
damage, especially cardiovascular events. This case demon-
strates the workup, causes, and consequences of resistant 
hypertension.   
 
Case Presentation 
 
A 37-year-old Caucasian woman with a history of pre-
eclampsia, hypothyroidism, and basal cell carcinoma status post 
resection presented for pre-operative examination prior to 
dermatology surgery and was found to be hypertensive to 
190/120 mmHg.  Although she was asymptomatic on initial 
examination, she presented to the emergency department two 
days later with headache, photophobia, tinnitus, nausea, and 
vomiting.  Her blood pressure was 190/120 and computed 
tomography scan of the head and lumbar puncture did not reveal 
any abnormality. Blood pressure was treated with IV labetalol 
and she was discharged to follow up with her primary care 
physician. She remained hypertensive on 3-day regimen of 
labetalol, telmisartan and hydrochlorothiazide and was referred 
to cardiology for hypertension.  
 
Given her young age and sudden onset hypertensive urgency, 
fibromuscular dysplasia (FMD) was high on the differential. 
Extensive endocrine workup, including urine and plasma meta-
nephrines, was negative. Magnetic resonance angiography 
(MRA) of the renal arteries did not reveal renal artery stenosis 
or evidence of a pheochromocytoma.  Ongoing headaches 
prompted intracranial and cervical artery imaging. MRI/MRA 
of the neck revealed a right-sided internal carotid dissection 
without evidence of flow-limiting stenosis, and MRI/MRA of 
the brain showed no infarct. 
 
Blood pressure is now controlled with labetalol, hydro-
chlorothiazide, and hydralazine. She continues to have left-
sided occipital headaches and tinnitus. The symptoms have 
been persistent even when she is normotensive. For possible 
FMD, she was started on aspirin.  
 
 
 

Discussion 
 
With the current more stringent ACC/AHA criteria for stage 1 
hypertension, the estimated prevalence of hypertension 
increased from 32% overall to 46% in the United States. 
Similarly, the prevalence of resistant hypertension would be 
expected to increase from 13% to 17%.1   
 
Resistant hypertension is defined as hypertension that remains 
above goal despite the use of 3 anti-hypertensive medications, 
including a diuretic. Recognizing and treating it appropriately 
is important, as these patients are at higher risk of adverse 
outcomes, such as heart failure, end stage renal disease, stroke, 
and all-cause mortality.2 Moreover, patients with resistant 
hypertension are more likely to have secondary hypertension. 
One study of renal denervation found 50.4% of prospective 
subjects with resistant hypertension had some form of 
secondary hypertension.3 Therefore, secondary hypertension 
should always be considered in patients with resistant 
hypertension. Table 1 reviews the common causes of secondary 
hypertension. 
 
Specific evaluation should be driven by clinical presentation, 
including symptoms, demographics, and prevalence. In our 
case, fibromuscular dysplasia was strongly suspected in the 
setting of a young woman with resistant hypertension and 
migraine headaches. Fibromuscular dysplasia is a rare, non-
atherosclerotic, and non-inflammatory vascular disease char-
acterized by abnormal cellular proliferation in small or medium 
sized arteries. It presents mostly in females (94.7%) at an 
average age of 47.4 Presentation depends on the vascular 
territory involved. It can cause hypertension in the renovascular 
arteries, headache or tinnitus in the cerebrovascular arteries, 
and dissection or aneurysm in any artery.4,5 The persistence of 
our patient’s headache after the control of blood pressure 
suggests that it was a result of the dissection rather than 
hypertension. 
 
In the absence of vasculitis or other connective tissue disease, 
the carotid artery dissection could have been secondary to FMD 
or hypertension. FMD is the most common vascular disorder 
associated with spontaneous cervical artery dissection (sCAD), 
present in 15% - 39.5% of cases.6,7 Control studies have also 
shown that hypertension is also a significant risk factor for 
dissection.8 Per AHA guidelines, the diagnosis of FMD requires 



  
 
CT angiography or MR angiography to visualize focal or 
multifocal areas of stenosis. The presence of dissection alone is 
not sufficient to establish a diagnosis. Therefore, our patient’s 
ICA dissection would not meet criteria to be classified as FMD. 
Nevertheless, this case highlights the importance of CTA or 
MRA of the brain in patients with severe headache and 
hypertension or suspected FMD, as either can present with 
vascular abnormalities. In addition, if FMD is confirmed, then 

CT angiogram of the chest, abdomen, and pelvis would also be 
indicated.   
 
sCAD recurs at a rate of about 11.9% within 10 years.9 Case 
series have shown that the majority of recurrent sCAD, about 
80%, occur in patients with FMD. While there are no trials 
comparing medical therapies, antiplatelet therapy is recom-
mended by medical experts. In addition, it is important to 
optimize other risk factors for sCAD, such as hypertension.  

 

 
Figure 1: A. Radiologic findings in our patient showed right sided cervical carotid dissection. B. and C. Radiologic findings in a 68-
year-old female patient who suffered from an inferior myocardial infarct secondary to spontaneous dissection of the right coronary 
artery.  Three-dimensional gadolinium-enhanced MRA reconstructions in the same patient showing the typical string-of-beads aspect 
(white arrows) of the internal carotid artery, highly suggestive of FMD. Panel b and c comes from Figure 5 of Varennes et al.11  
 



  
 

Secondary cause 
Prevalence 
(a) 

Prevalence 
(b) History Screening Clinical Findings 

Laboratory 
Findings 

Obstructive Sleep 
Apnea >5-15% >30% 

Snoring, daytime 
sleepiness, morning 
headaches, 
irritability 

Screening 
Questionnaire, 
polysomnography 

↑neck 
circumference; 
obesity; peripheral 
edema Not specific 

Renal Parenchymal 
Disease 1.6-8.0% 2-10% 

Loss of good BP-
control; diabetes; 
smoking; 
generalized 
atherosclerosis; 
previous renal 
failure; nocturia 

Creatinine, 
ultrasound of the 
kidney 

peripheral edema; 
pallor; loss of 
muscle mass 

↑Creatinine; 
proteinuria; ↓Ca2+, 
↑K+, ↑PO4 

Renal Artery Stenosis 1.0-8.0% 2.5-20% 

Generalized 
atherosclerosis; 
diabetes; smoking; 
generalized 
atherosclerosis; 
previous renal 
failure; nocturia 

Duplex, or CT, or 
MRI, or 
angiography (drive-
by) 

Abdominal Bruits; 
peripheral vascular 
disease 

Secondary 
aldosteronism; 
ARR ↑; ↓K+; ↓Na+ 

Primary 
Aldosteronism 1.4-10% 6-23% 

Fatigue; 
constipation; 
polyuria; polydipsia 

Aldosterone-renin 
ratio (ARR) Muscle weakness ↓K+; ARR↑  

Thyroid Disease 1-2% 1-3% 

Hyperthyroidism: 
palpitations, weight 
loss, anxiety, heat 
intolerance; 
Hypothyroidism: 
weight gain, 
fatigue, obstipation TSH 

Hyperthyroidism: 
tachycardia, a fib, 
accentuated heart 
sounds; 
exophthalmos; 
Hypothyroidism: 
bradycardia, muscle 
weakness, 
myxedema 

Hyperthyroidism: 
TSH↓; fT4 and/or 
fT3 ↑; 
Hypothyroidism: 
TSH↑; fT4 ↓; 
cholesterol ↑  

Cushing's Syndrome 0.5% <1.0% 

Weight gain; 
impotence; fatigue; 
psychological 
changes; polydipsia 
and polyuria 

24h urinary cortisol; 
dexamethasone 
testing 

Obesity, hirsutism, 
skin atrophy, striae 
rubrae, muscle 
weakness, 
osteopenia 

24h urinary cortisol 
↑; Glucose ↑; 
Cholesterol ↑; K ↓  

Pheochromocytoma  0.2-0.5% <1% 

Headache; 
palpitations; 
flushing; anxiety 

Plasma-
metanephrines; 24h 
urinary 
catecholamine 

The 5 'P's: 
paroxysmal 
hypertension; 
pounding headache; 
perspiration; 
palpitations; pallor metanephrines ↑  

Coarctation of the 
aorta <1% <1% 

Headache; nose 
bleeding; leg 
weakness or 
claudication.* Cardiac ultrasound 

Different BP 
(≥20/10 mmHg) 
between upper-
lower extremities 
and/or between 
right-left arm; ↓and 
delayed femoral 
pulsations; 
interscapular 
ejection murmur; 
rib notching on 
chest Rx Not specific 

 
Table 1. Reprinted with permission* from Rimoldi et al10.  
BP, blood pressure; Ca2+, calcium; K+, potassium; PO4, phosphate; CT, computer tomography; ARR, aldosterone–renin ratio; Na+, sodium; AF, 
atrial fibrillation; TSH, thyroid-stimulating hormone; fT4, free thyroxine; fT3, free triiodothyronine.  
aPrevalence in hypertensive patients. 
bPrevalence in patients with resistant hypertension. 
cKaplan’s, Clinical hypertension, Tenth Edition, 2010, Lippincott Williams & Wilkins, p. 363.  
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