
A 78 years old male patient was admitted for sev-
eral episodes of loss of consciousness (LOC) in the 
last four years, which had been more frequent in 
the last five months with 2-5 episodes per day. All 
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Abstract

The case report is about a 79 years old patient admitted in our clinic with severe episodes of LOC appeared at 
1-5 minutes after standing up from supine position and resulted in complete recovery. A VVI permanent pace-
maker had been implanted 9 years ago for complete atrio-ventricular block. The pacemaker was upgraded to 
DDD after 9 years, as the patient developed heart failure. He was permanently urinary sondated with a Demeure 
after benign prostatic hyperplasia surgery. At clinical examination, the blood pressure in supine position was 
120/80mmHg and after three minutes, in orthostatic position, the blood pressure drops at 70mmHg. The 24 
hours blood pressure monitoring showed that the maxim value of blood pressure was 231/110mmHg and the 
minimum about 77/46mmHg. A diagnostic of severe orthostatic hypotension with supine hypertension was es-
tablished and considered as the most probable aetiology of the recurrent episodes of LOC. Here are dissected the 
causes of syncope and LOC according to the age of the patient, to his comorbidities and the whole clinical pic-
ture. So baroreceptors failure, pacemaker syndrome, antihypertension drugs and cardiac diseases were discussed 
in this case. We also report the possibility of a Shy Drager Syndrome. In our case two important symptoms 
correspond to this disease. Our patient had orthostatic hypotension without an objective cause and urinary 
incontinence (he is permanently urinary sondated with a Demeure). We also presented the possibilities of treat-
ment in this case and the evolution of the patient and his prognostic according with the severe episodes of OH.
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of these episodes of LOC appeared at 1-5 minutes 
after standing up from supine position and resulted 
in complete recovery. The patient had a history 
of arterial hypertension and high blood lipids. A 
VVI permanent pacemaker had been implanted 9 
years ago for complete atrio-ventricular block. The 
pacemaker was upgraded to DDD after 9 years, as 
the patient developed heart failure. He was known 
with coronary artery disease, for which two drug 
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Figure 1. Electrocardiogram showing atrial cardiostimu-
lation rhythm, native ventricular activity, with negative T 
waves in lateral territory.

The 24 hours blood pressure monitoring 
showed that the maxim value of blood pressure 
was 231/110mmHg at 4:00 p.m and the minimum 
about 77/46mmHg at 08:45 a.m., with a constant 
heart rate between 70-87 beats/minute). Figure 4

A diagnostic of severe orthostatic hypotension 
with supine hypertension was established and con-
sidered as the most probable aetiology of the recur-
rent episodes of LOC.

Consequently, both non-pharmacological and 
pharmacological treatment was initiated in our 
patient. Lifestyle changes were explained to the 
patient (drinking enough water, elevating the head 
of the bed; avoiding crossing legs when sitting and 
standing up slowly) and  Amlodipine was initially 
stopped. Fludrocortisone (0.1mg per day to 
0.3mg per day) was introduced in an attempt to 
increase the blood pressure. As no response was 
obtained, Midrodrin was subsequently added. 

Figure 2. Transmitral Doppler pattern showing a grade 1 
diastolic dysfunction with normal filling pressures.

Figure 3. Transmitral Doppler pattern showing a grade 1 
diastolic dysfunction with normal filling pressures.

eluting stents (DES) were implanted seven years ago 
on the right coronary artery and on the circumflex 
artery, respectively. He denied any anginal symp-
toms after revascularisation.  He  was  permanently  
urinary  sondated  with  a  Demeure  after  benign 
prostatic hyperplasia surgery. His chronic medica-
tion consisted in: Clopidogrel 75mg od, Atorvasta-
tin 10mg od, Amlodipine 5mg od.

Clinical exam: His heart rate was 65 beats/ minute. 
There were no signs of cardiac congestion and  the  
lungs  were  clear  to  auscultation. The  blood  pres-
sure  in  supine  position  was 120/80mmHg and 
after three minutes, in orthostatic position, the 
blood pressure drops at  70mmHg.

The blood tests showed a mild anemia (Hb 
10.9g/dl) and hypokaliemia (K 3.8mmol/L).

Electrocardiogram on admission showed 
atrial cardiostimulation rhythm, native ventricular 
activity, with negative T waves in lateral territory 
(V5-V6). Figure 1

The echocardiography revealed left ventric-
ular hypertrophy, predominantly of the posterior 
wall (14mm), without enlargement of the left ven-
tricle and a normal systolic function (55% ejec-
tion fraction). The transmitral Doppler pattern 
showed a grade 1 diastolic dysfunction with nor-
mal filling pressures (figure 2 and figure 3) and 
a dilated left atrium (60ml/m2). No significant 
valve disease was identified and there was no evi-
dence of increased pulmonary artery pressure.
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Dissecting the aetiology of syncope
By further exploring the aetiology of syncope, 

both cardiac and non-cardiac conditions should be 
looked for.

The cardiac syncope can be caused by neurolog-
ical pathways (vaso-vagal syncope, situational syn-
cope, syncope resulted from the hypersensibility of 
carotid sinus or other atypical forms), by orthostatic 
hypotension or by cardiac diseases. The prognostic 
of the syncope depends on the cause.[1] The cardio-
genic syncope has a hight rate of mortality. [3]

The  most  common causes are the neuro-
logical  pathways,  especially in  elderly, like  our 
patient, that implies neurocardiac reflexes that 
lead to bradycardia and hypotension. It can hap-
pen very suddenly, with a complete recovery. They 
can occur in response of emotional situations, 
for example seeing needles, blood, or when some 
organs are stimulated  like defecation, swallowing, 
micturition. The diagnose of reflex syncope is more 
likely using Tilt Test or after the other causes are 
excluded.[4]

Cardiogenic syncope is defined as a syncopal 
episode caused by a cardiovascular disease: bradyar-
rhythmias/tachyarrhythmias, pacemaker malfunction, 
valvular disease(severe aortic stenosis, mitral stenosis), 
myocardial infarction/ischemia, hypertrophic cardio-
myopathy, arrhytmogenic right ventricle cardiomyop-
athy, pericardial disease, corrected congenital heart 
defects.[5] Our patient had a history of stable coronary 
artery disease, however there was  no evidence of myo-
cardial ischemia after revascularisation.

In this case it is important to remember that 
the patient was implanted with a VVI pacemaker 
for a complete atrioventricular block 9 years ago. 

(2.5 mg per day to 30mg per day). As no improve-
ment in blood pressure values was obtained, 
the treatment with midodrine was eventually 
stopped. The discharge medication consisted in 
Fludrocortisone (0.3 mg per day) added to Clopi-
dogrel and Atorvastatin.

At 4 months follow-up, the patient remained 
symptomatic with severe orthostatic intolerance, 
with an impaired quality of life.

Discussion

We report the case of a patient with a long history 
of multiple episodes of LOC, a scenario not uncom-
monly encountered in the daily clinical practice. In 
this case, the clinical description of LOC episodes by 
both the patient and the family pointed to the syncope 
to be the cause of LOC episodes, and made relatively 
easy the differentiation from other causes of transient

LOC such as epilepsy. ESC guideline on syncope 
defines syncope as a transient LOC associated with 
the inability to maintain postural tone, due to cere-
bral hypoperfusion, characterized by three important 
elements: rapid onset, short duration and sponta-
neous complete recovery. This episode does not re-
quire any electrical or chemical cardioversion. [1]

Syncope is a common medical condition that 
affects 5-30% of the general population.[2] Fram-
ingham Study found that 822 of 7814 men and 
women (11 percent) who were followed for an av-
erage of 17 years reported an apparent syncopal 
episode. The prevalence of syncope increases with 
age, 19% of the  individuals older than 80 years 
having reported a syncopal episode.[1]

Figure 4. 24 hours blood pressure monitoring
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Table 1. The 2018 ESC Guidelines of Syncope mention the causes of orthostatic hypotension (modified from (4)).

1. Drug induced OH Vasodilators, diuretics, phenothiazine, antidepressants

2. Volume depletion haemorrhage, diarrhoea, vomiting, etc

3. Primary autonomic failure 
(neurogenic OH)

 pure autonomic failure, multiple system atrophy, Parkinson’s disease, dementia with 
Lewy bodies

4. Secondary autonomic fail-
ure (neurogenic OH)

diabetes,  amyloidosis,  spinal  cord  injuries, auto-immune autonomic neuropathy, 
paraneoplastic autonomic neuropathy, kidney failure

Nine years after pacemaker implantation, he devel-
oped heart failure symptoms and several episodes 
of LOC, which were interpretted as pacemaker 
syndrome; consequently the decision at that time 
was to upgrade the pacemaker to DDD. The pace-
maker syndrome is induced more often by VVI 
pacemakers, which can create an atrioventricular 
dyssinchrony. So the atrium will contract against 
closed tricuspid valves and that increases the pres-
sure in the right atrium and in the upper veins, so 
there is stimulatted the vasodepressor response with 
vasodilatation and hypotension. In this situation, 
to improve the atrioventricular conduction and to 
decrease the ventricular pacing, the pacemaker was 
upgraded at DDD, without a sinificant BP improve-
ment. So, the pacemaker syndrome wasn’t the cause 
of the othostatic BP symptoms.

Orthostatic hypotension (OH) is defined by  
American Autonomic Society and the American 
Academy of Neurology as a >20mmHg decrease in 
systolic BP or >10mmHg in the diastolic BP within 
three minutes of changing the position from supine 
to orthostatic position.[6] The 2018 ESC guideline 
of syncope adds to the basic definition of OH the 
decrease of systolic BP to <90mmHg. This absolute 
threshold of 90mmHg of systolic BP is useful in pa-
tients with supine BP lower than 110mmHg. The 
isolated drop of diastolic BP is not a frequently em-
ployed OH diagnostic criteria in clinical practice.

OH can be caused by a baroceptors dysfunc-
tion. In  orthostatic  position,  the  muscle contrac-
tion pumps the blood from the lower parts of the 
body to the heart and the venous valves prevent the 
return of the blood to the lower extremities. The 
autonomic nervous system also  responds  to  the  
orthostatic  position  with  vasoconstriction  and  

tachycardia. Thus  in healthy individuals these 
mechanisms help preventing OH. [6]

However, in patients with diabetes, various 
types of polyneuropathies, Parkinson’s disease, or 
in the elderly baroceptors failure is frequently en-
countered and is associated with OH and conse-
quently with a worse prognosis. [7] Our patient isn’t 
a diabetic one, but is eldery.

The 2018 ESC Guidelines of Syncope synte-
tise the causes of orthostatic hypotension: (Table 1-  
Modified after[4]). 

Elderly patients are more likely to develop OH 
because they loose more frequently the barorecep-
tor sensitivity and the vagal tonus and their adap-
tive system are damaged like the venous return, the 
muscles contraction, the ventricular filling. So they 
can’t have the ability to compensate for changing 
position in several minutes. Elderly subjects have 
also problems with thirst perception and water and 
salt conservation and that can increase the risk of 
dehydration and hypotension.[7]

Another frequent condition that can determine 
OH are: the drugs like tricyclic antidepressants, 
α1-blockers, antiparkinsonian, antihypertensives 
such as diuretics, vasodilators, symphatolytics and 
diseases that affect the cardiac filling, the venous 
return or the muscular system.

Our patient has no neurological treatment, but 
only an antihypertensive drug, a calcium blocker, 
that was rapidly removed from the medications, 
with the persisting of the orthostatic hypotension. 
So the medication cannot be a real cause of the or-
thostatic hypotension.

The Shy Drager Syndrome or multiple system at-
rophy is a degenerative disease of the central nervous 
system with autonomic dysfunction that include: 
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orthostatic hypotension, urinary incontinence, loss 
of sweating, impotence, rectal incontinence, tremor, 
spasticity, ataxia. It is associated with Parkinson’s 
disease. The condition is called olivopontinecer-
ebelarr desese when it dominates the celebellar 
symptoms and The Shy Drager Syndrome when au-
tonomyc syptomes predominates[8]. In our case two 
important symptoms correspond to this disease. 
Our patient had orthostatic hypotension without 
an objective cause and urinary incontinence (he is 
permanently urinary sondated with a Demeure). To 
prove the autonomic implications of the disease, the 
plasma noradrenaline concentrations shoud be help-
full. For example, for the patient with autonomy dys-
function, the plasma noradrenaline concentrations 
are very low, but this investigation is not proved that 
is useful for the diagnose of the Shy Dragner Syn-
drome[8] and it was not performed in our clinic.

Treatment
Management of OH is very complex. First of 

all, the major priority is to increase the orthostatic 
blood pressure, without raising the supine blood 
pressure. It is very difficult to achieve this goal 
without the price of inducing a supine hypertension. 
It is important that our patient changes his lifestyle, 

trying to avoid the sudden movements and chang-
ing his lifestyle in order to minimize the risk of or-
thostatic stress. So it is important   to expand the 
blood volume of our patient (the patient will drink 
at least 2 litres of liquids per day), to minimise the 
nocturia (by using  a pillow or raising the bed by 
10 to 20 degrees the rennin-angiotensin system will 
be activated), to avoid the pooling of the blood 
in lower extremities (by using abdominal   binder   
and   physical   exercises   more   in   horizontal   
position-isometrically contractions below the waist) 
and to stimulate a pressor response (500ml of cold 
water, via norepinephrine effect-increses the systolic 
blood pressure with more than 20mmHg).[9]

The second step is the pharmacological treat-
ment. In the table below, the possibilities of medical 
treatment in orthostatic hypotension are presented. 
(table 2-modified after [10]).

In  a  cohort  retrospective study with 1324  
patients  treated  with  fludrocortisone and  797 
patients treated with midodrine. in 2017 was 
showed that fludrocortisone has an increase risk 
of hospitalization compared with midodrine, in 
particular in patients with cardiovascular history.
[11] Fludrocortisone increases the BP by stimu-
lating renal sodium reabsorption and expanding 

Table 2. Treatment options in orthostatic hypotension (modified from (10)).

Mechanism Type of drugs

Reducing salt loss Mineralocorticoids (fludrocortisone)

Reducing nocturnal polyuria Vasopressin-2-receptor agonist (desmopressin)

Vasoconstriction-sympathetic Directly on resistance vessels (Midodrine, noradenaline, clonidine)
Indirectly on resistance vessels (Ephedrine, tiramine with monoamino oxidase 
inhibitors)

Vasoconstriction-nonsympathetic Vasopressin 1-agonist (terlipressin)

Preventing vasodilatation Prostaglandin synthetase inhibitors (indomethacin)
Dopamine receptor blockade (Metoclopramide, Domperidone)
Beta-adrenoreceptors blockade (Propranolol)

Preventing postprandial hypotension Adenosine receptor blockade (Caffeine)

Increasing cardiac output Betablockers with intrinsic sympathetic activity (pindolol)
Dopamine agonists (ibopamine)

Increasing red cells mass Recombinant erythropoietin
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plasma volume. It is important to know that the 
effect of fludrocortisone depends very much on 
the underlying disease. So in the elderly, fludro-
cortisone has a higher risk to increase the BP.[12] 
In a small study, on patients with orthostatic hy-
potension, was showed that fludrocortisone in-
creases the BP in supine position and this effect 
is associated with increased peripheral-vascular 
resistance, not with plasma extending.[13]

Midodrine is a vasoconstrictive agent that 
actions directly on the resistance of the vassels 
increasing BP in orthostatic position, but without 
any benefits on supine position and with risk ok 
hypertension, piloerection, urinary retention, pru-
ritis, etc. There are not enough evidence for using 
midodrin to treat OH.[14]

In our case, the patient also sleeps using two 
pillows and abdominal binder. It was interrupted 
the antihypertensive drug(calcium bloccant) and it 
was  tried to increase the blood pressure by intro-
ducing   Fludrocortisone, a synthetic mineralocor-
ticoid analog that stimulates the reabsorbation of 
renal sodium, increasing the intravascular volume 
(short time effect) and stimulating angiotensine II 
(long term effect).[15] The treatment was initiated 
with 0.1mg od, 1/2cp two times per day, and after 
several days, the dose was increased up to 0.1mg 
od, 1cp, two times per day, without a singnificant 
response. It was monitored the potassium level and 
the overload signs. Midrodrin, alpha 1 adrenergic 
agonist, was addited  to the treatment. This is a 
short acting pressor that can increase the blood 
pressure in standing position for about 2 hours 
and it;s used when the patient is in supine posi-
tion because the BP will increase too much.[15] 
In this case, the dose was increased from 2,5mg 
od per day to 30mg od per day. In hole this time, 
there was no significant improvement in the patient 
evolution. Furthermore, the BP was increasing day 
by day, with a maximum systolic blood pressure at 
200mmHg and a minimum  at  80/50mmHg  in  
orthostatic  position.  In  this  moment,  the  treat-
ment  with midodrine was stopped because there 
was no benefits.

Evolution and prognostic
The life of this patient changes completely. His 

prognostic depends very much on his comorbidities, 

on his medical condition, but generally is poor. 
This patient has a higher risk of fractures, so or-
thopedic complications are requent and affect the 
quality of life of these patients. In a recent study 
that included 363 patients after 18 years old with 
hypotension due to Parkinson disease, multiple 
system atrophy  and pure autonomic failure was 
demonstrated that the quality of life was affected 
in 59% of the patients. More than 87% reported 
that this medical condition affects their daily activi-
ties such physical activities, working, travelling). [16]

On follow-up, the patient remains with a severe 
othostatic intolerance, dependent more of the time 
of supine position with an affected quality of life, 
despite de medical efforts. He learned to protect by 
standing a couple of minutes besides the bed and 
avoiding sudden movements.

After three months of treatment, the patient 
complains about higher values of BP, more often in 
the evening, in supine position, when BP increases 
up to 180/190mmHg. So to fele more comfortable,  
he tries to use Nitroderm patches during the night, 
that did not seem to help a lot.

Probably we should adjust the treatment of 
this patients by using an antihypertensive drug 
with a lower risk of orthostatic hypotension, such 
as  ACE-inhibitors, angiotensin II receptor antago-
nists, dihydropyridine calcium channel blockers  in 
the evening, when the patient stays in supine posi-
tion for many hours.

Considering the benign prostatic hypertrophy 
of the patient, it can be useful to try an alpha- blo-
cant that will reduce also the BP. It is showed that 
in elderly, diabetic patients with OH, alfuzosin and 
tamsulosin have a lower risk of OH.[17]

In conclusion, OH is a relatively common 
condition which severely impairs the quality of 
life. The treatment of the condition is very challeng-
ing, especially in the cases with associated supine 
hypertension. Titration of medication doses and 
individual timing of administration may be the key 
for improving patient symptoms.
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