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Abstract

Postural orthostatic tachycardia syndrome (POTS) is a clinical chronic
condition characterized by chronic fatigue and orthostatic symptoms
associated with postural tachycardia. Early diagnosis and intervention
can prevent significant functional consequences, although it can be
very difficult to recognize. Two cases of POTS were presented in this
article to help clinicians identify POTS more easily. Firstly, we present
a 16-year-old adolescent female who was hospitalized for daily head-
aches, chronic fatigue, bilateral lower limbs discoloration and edema
on standing position associated with orthostatic symptoms. All investi-
gations were negative except for tilt table test, which showed heart rate
increase of 80 beats per min, hypotension and discoloration of lower
limbs, confirming POTS diagnosis. Non-pharmacological treatment
showed no improvement. Midodrine was started because of 3-blockers
intolerance with only moderate response. Secondly, we present a
17-year-old patient diagnosed with benign hypermobility syndrome
who was referred for recurring episodes of palpitations associated with
heat, nausea, headache and vertigo for the past year. She also reported
dizziness and lower limbs discoloration on standing position. Previ-
ous investigations were negative. A clinical diagnosis of POTS was
made based on history. Non-pharmacologic treatments with hydration,
increase of salt intake and regular exercise were tested. However, no
improvement was shown. Symptoms were controlled by a propranolol
trial. These cases relate a clinical sign that can be easily identified by a
clinician attempting to diagnose POTS. Acrocyanosis can be unques-
tioned or ignored. Clinicians should be attentive to this condition, and
attempt to diagnose its underlying causes. This can result in lowering
unnecessary testing and interventions. Patients with dependent acro-
cyanosis should be closely evaluated for the diagnosis of POTS.
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Introduction

Postural orthostatic tachycardia syndrome (POTS) was first
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described in 1993 in adults [1], then in teenagers in 1999 [2].
POTS is a chronic clinical condition characterized by fatigue
and symptoms of orthostatic intolerance associated with pos-
tural tachycardia [3], despite maintenance of normal blood
pressure [4]. It commonly begins several years after puberty
[3, 5] and presents mostly in Caucasian females (4 to 5:1 ratio)
[6, 7]. The prevalence in adults is estimated at 170 per 100,000
[6], whereas its prevalence in pediatrics population remains
uncertain. Because of recent literature detailing the variety of
symptoms, the prevalence has become difficult to estimate [4].
To our knowledge, our cases are the first pediatric patients with
POTS with dependant acrocyanosis as a main symptom to be
reported.

Case Reports

Case 1

A 16-year-old adolescent female was known for having right
long thoracic nerve neuropathy secondary to a traumatic hu-
meral fracture 3 years ago, daily headaches and chronic fatigue
for 6 months. She reported bilateral lower limbs discoloration
and edema (Fig. la, b) associated with orthostatic symptoms
for over 1 year. These symptoms appeared daily on standing
position and disappeared within 5 min of being seated down.
It generated poor school attendance and a cessation of all
physical activity. The physical exam was normal. Blood pan-
el, lower limbs Doppler, cerebral CT scan, electrocardiogram
and cardiac ultrasound were all within normal limits. Holter
measurement showed sinus rhythm with a rate varying from
47 to 158 bpm. Tilt table test showed an increasing in heart
rate (HR) from 70 to 150 bpm associated with hypotension and
discoloration of lower limbs, thus confirming POTS diagnosis.
Non-pharmacological treatment was recommended. Two dif-
ferent B-blockers were tried because of the persisting symp-
toms. They were both stopped due to significant bradycardia.
Midodrine was started with a moderate response. The patient
was also referred to a psychologist.

Case 2

A 17-year-old female was referred for recurring episodes of
palpitations associated with a heat sensation, nausea, head-
aches and vertigo for the past year. These episodes occurred up
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Figure 1. Dependent acrocyanosis in POT patients. (a, b) The legs of the first case adolescent with POTS. The patient has
significant red-blue discoloration of her legs extending up to the knees (a, b), compared to her arm (a), while standing. (c, d) The
legs of the second case adolescent with POTS before (c) and after (d) staying in a standing position. The patient has significant

red discoloration of her legs while standing.

to eight times per day and lasted between 2 to 15 min. She also
experienced dizziness with position change and lower limbs
discoloration (Fig. 1c, d) when standing for a long period. She
was known for having benign hypermobility, which limited
her from performing competitive cheerleading. The physical
exam was normal. Complete blood panel, electrocardiogram
and cardiac ultrasound were all within normal limits. Holter
measurement showed a sinus rhythm with a rate ranging from
53 to 164 bpm. A clinical diagnosis of POTS was then made.
Non-pharmacological treatment was recommended. Proprano-
lol was started after 6 weeks with positive results.

Discussion

POTS is characterized by a highly variable constellation of
symptoms who all have in common dysautonomia symptoms.
The pathopysiology remains unclear, but is likely to be mul-
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tifactorial. “Moderate autonomic dysfunction, increased sym-
pathetic tone, severe deconditioning, inadequate venous return
or excessive blood venous pooling” have all been cited as po-
tential pathophysiologic explanations to the symptomatology
[4]. A possible classification according to pathophysiology has
been described: hyperadrenergic, hypovolemic and decondi-
tioned, neuropathic and POTS with joint hypermobility [6].

POTS has been associated with different clinical condi-
tions such as irritable bowel syndrome, hypermobility syn-
drome, vascular compression syndrome and chronic fatigue
syndrome, to name a few [4, 6]. It can present with a differ-
ent symptomatology. The condition is often triggered by an
illness, a prolonged recovery period, or an extreme athletic
activity [3, 5, 6]. A recent review of literature examined the re-
lationship between the human papillomavirus (HPV) vaccine
and POTS, which is an association that was reported in a few
case reports, and found no evidence that the HPV vaccine was
a trigger for POTS [8].
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This entity is important for pediatricians to recognize be-
cause early diagnosis and intervention can prevent significant
functional consequences as well as reduce unnecessary investi-
gations. In both our cases, the adolescents had dependant acro-
cyanosis associated with a constellation of non-specific symp-
toms, causing a delay in diagnosis. The diagnosis of POTS can
be challenging. Patients can present orthostatic and sympathet-
ic symptoms, associated with fatigue, headache, chronic pain,
dizziness, gastrointestinal dysfunction such as irritable bowel
syndrome, altered temperature sensation, sleep disturbances,
hypermobility, and extremity changes including discoloration
or peripheral edema [3, 5, 6, 9]. The clinical history and exam is
particularly important because the diagnosis of POTS is made
clinically. Diagnostic criteria have been proposed and include:
chronicity, excessive postural tachycardia as HR increment of
> 40 bpm or an absolute orthostatic HR > 130 bpm for adoles-
cents < 13 years old and > 120 bpm for adolescents > 14 years
old, within 5 min of head-up tilt [3, 9]. However, no clear defi-
nition has been established as a guideline [4].

In our cases, both adolescents described lower limbs
discoloration which was position-dependant, an indicator of
autonomic dysfunction diagnosis and a strong physical fea-
ture in approximately 50% of patients with POTS [10]. The
pathophysiology may be related to a reduction in cutaneous
microvascular neuronal nitric oxide activity, which increases
central and peripheral sympathetic excitation [11]. Thus, this
sigh should strongly point to the evaluation of POTS.

The first line of treatment is non-pharmacological and in-
cludes hydration > 2 L/day, increased salt intake, 10 - 15 cm
elevation of the head of the bed, gradual reconditioning with
aerobic exercises, support stocking (30 mm Hg) and psycho-
logical support [3, 5, 6, 9]. Non-pharmacological treatment
has been approved by Food and Drug Administration in pedi-
atric POTS [6]. Different medications have been tried such as
propranolol and midodrine, which were both used with our
patients. Pharmacological treatment should be used with cau-
tion and adapted to the symptomatology and tolerance of the
patient [4]. Ivabradine is a novel heart rate lowering agent
and is a reasonable option for patients who do not respond
to other treatments [12]. An important aspect of treatment is
adopting a family-oriented treatment approach, as the fam-
ily’s interpretation of the symptoms can affect the degree of
disability [13].

Five years after initial treatment, overall, 86% of adoles-
cents with POTS report resolved, improved, or just intermit-
tent symptoms [14]. A recent prospective study at the Mayo
clinic combining pharmacological and non-pharmacological
interventions found improvement in 70% of the patients 1 year
after treatment [4]. Overall, there is a positive outcome in most
of the patients following treatment.

Conclusions

In conclusion, POTS can be identified clinically by the ex-
perienced clinician who can recognize its symptomatology.
We state that dependant acrocyanosis can help guide towards
a clinical diagnosis of POTS, which can present with a wide
symptomatology, thus being difficult to be recognized. Recog-
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nizing acrocyanosis as a sign of POTS can help lower unneces-
sary testing and treatments for patients.
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