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Abstract

Dyspnea is the perception that breathing is not easy. Generally the heart or lung is blamed for this malady. There
are other causes. Every organ of the body can cause shortness of breath. The case presented exemplifies the
search for dyspnea involves investigation of multiple organs with multiple maneuvers.
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Introduction to Dyspnea

Heart and lung
Dyspnea is the perception that breathing is not easy. Generally, the

heart or lung is blamed for this malady. Heart failure, either diastolic
or systolic, causes dyspnea by increasing the fluid weight of the lungs.
The diaphragm has increased work to elevate and lower the heavy
water filled lungs. This extra work is perceived as dyspnea [1]. Heart
failure patients have learned to ease this discomfort by sitting up to
lower their preload thereby draining the fluid into the venous system
[2,3]. During activity ischemic patients increase heart rate and blood
pressure and elevate filling pressures due to diastolic dysfunction.
These patients slow down their physical efforts to lessen the ischemic
burden and relieve the elevated filling pressures.

Lung patients present a different set of problems that also increase
the work of the breathing. Reactive airway disease requires longer and
more forceful exhalation to overcome the smaller airways [4].
Emphysema and barrel chest deformation change the mechanics of the
diaphragm and efficiency of ventilation is compromised. Lung cancer
patients have occluded lymphatic vessels or blocked airways that cause
ventilation perfusion mismatches. There are also other causes of
dyspnea not related to the heart or lungs.

Other organ causes
The kidney is often neglected in the workup of dyspnea. After

expensive cardiac catheterization, lung volumes, high resolution
computed tomography the bicarbonate is found to be low due to renal
tubular acidosis [5]. Baking soda is a very cheap fix to this cause of
dyspnea.

The brain is complex beyond comprehension and via
parasympathetic, sympathetic, vagal, direct innervation, and hormonal
peptides controls all of the organs.

The brain can alter respiratory status. Anytime a patient has spells
that are disturbing with a negative emergency room visit,
hyperventilation should be excluded as the cause. This can be simply
tested by forced hyperventilation for 1 to 2 minutes to see if the
symptoms are reproduced. These symptoms include tingling around

lips and fingers with a miserable light headed feeling of pre syncope
and a fearful dread aura. Hyperventilation is always safer than cardiac
catheterization and should be performed in any patient who has
confusing symptoms prior to an invasive procedure.

Gastrointestinal and hematopoietic systems can contribute to
dyspnea. The liver can cause a central hyperventilation when it fails
and ammonia levels rise. These patients are not complaining of
dyspnea since they are usually in a comatose state. Watery stools from
diarrhoea cause the loss of both potassium and bicarbonate inducing a
hyperchloremic acidosis. This result will give patients shortness of
breath in an attempt to correct the acidosis. Anemia will increase the
cardiac output and any additional stress will cause dyspnea. All of the
organs can contribute to shortness of breath.

External stressors contributing to shortness of breath
Excess consumption promotes storage into blood vessels adding to

hypertension and diastolic stiffness of vessels. Muscular
deconditioning is often culprit in our obese patients and contributes to
further obesity [6]. Often there is a preceding injury from a year ago
that caused inactivity and a 50 pound weight gain. The patient can no
longer tolerate previous easily performed activities. The temptation to
ask “a year ago if you carried 50 pounds up the stairs would you be
short of breath?” is great. For patient relations this question should be
avoided. Advice should include an exercise prescription as well as
weight loss. The exercise prescription should be directed toward their
injury with encouragement and hope that they can improve with hard
and sometimes painful muscular conditioning.

Dehydration causes shortness of breath and doctors can be the
blame. Patients with peripheral edema from venous insufficiency are
prescribed a diuretic. The patient becomes intravascularly dehydrated
with continued edema fluid and now has shortness of breath due to
low cardiac output and ventilation perfusion mismatch. They revisit
their doctor and are prescribed more diuretic. Renal failure and
referral to a specialist is in the patient’s future. There are many other
causes including the obvious of pulmonary embolism with ventilation
and perfusion mismatch and chronotropic incompetence. Even
obstructive sleep apnea can make people sluggish tired and feel they
have increased effort in their activities. Occasionally medications like
the new oral anticoagulants can give the perception of shortness of
breath.
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The puzzle
Recently, an 84 year old female was referred to me for dyspnea by a

partner after an extensive workup by himself and pulmonary
consultants. The patient was referred for a 2nd opinion relative to
significant dyspnea. She did not experience orthopnea or PND, and
was basically fine at rest until she attempted any type of activity.
Getting up and going to the restroom, or walking several steps would
cause significant dyspnea.

Physical examination did not reveal a cause of this degree of
dyspnea. Vital signs included a blood pressure of 145/85 mmHg, a
pulse of 68 beats per minute, a saturation of 97% and she was
overweight at 187 pounds. Palpebrae were pink consistent with
adequate hemoglobin. Jugular venous distension was estimated below
5 cm without Kussmaul’s inspiratory rise. Carotid upstroke was full
suggesting adequate cardiac output. There was a slight pulmonary tap
during expiration suggesting elevated pulmonary pressures. The PMI
was not displaced and discrete suggesting normal systolic function and
probable hypertensive heart disease. Auscultation revealed an S1 to be
crisp and S2 was normally split suggesting no evidence for cardiac
dyssynchrony and normal systolic function. There was an S4
consistent with diastolic dysfunction and a soft outflow murmur
consistent with a sclerotic aortic valve. Lung examination was clear
with normal expiratory phase. There was no edema and skin was
tented suggesting volume depletion. Summary of the examination was
normal systolic function with diastolic dysfunction and over diuresis.

The patient had a previous workup that included lung volumes,
computed tomography of the chest, right and left cardiac
catheterization, which had not demonstrated a reason for the patient's
significant dyspnea. The patient noted she felt very well on her 1st
Holter monitor, where her average heart rate was 67 beats per minute
(bpm). She had a repeat Holter monitor while feeling poorly, with an
average heart rate of 56 bpm. Maximum heart rate obtained on Holter
monitor was 80 bpm with a minimum of 33. The patient's
echocardiogram demonstrated hypertrophy with normal systolic
function and restrictive inflow pattern consistent with diastolic
dysfunction. The patient also had a cardiac catheterization where she
had right atrial pressures of 15 mmHg, right ventricular pressures
15/13 mmHg with a mean of 21 mmHg, pulmonary artery was 48/17
mmHg with a mean of 26 mmHg, pulmonary catheter wedge pressure
was 23 mmHg, but fell to 14 mmHg after nitroglycerin. She did not
have any substantial coronary artery disease with a previous stent to
the right coronary artery that was patent. She had a renal artery
stenosis detected with a 70% right renal stenosis with previous right
renal artery stenting. Peripheral vascular disease was present with a
50% left popliteal stenosis, 100% tibial occlusion. Laboratory revealed
bicarbonate of 21 mEq/L.

The initial impression of this patient’s problem appears possibly to
be bradycardia related, along with volume depletion, and some degree
of renal tubular acidosis with chronic bicarbonate in the low 20s. She
certainly had diastolic dysfunction with evidence for a stiff ventricle.
The patient’s assessment was she had increasing dyspnea with less
activity and wanted help with her affliction.

Maneuvers performed
Furosemide and beta blocker was discontinued. Salt restriction was

emphasized. The heart rate increased to an average heart rate of 72
bpm with no improvement in dyspnea. Volume status was euvolemic
with a rise in blood pressure to 170/80. Spironolactone was added for

hypertension with control of blood pressure and still no improvement
in dyspnea. A tablespoon of sodium bicarbonate corrected metabolic
acidosis with no improvement in dyspnea. Finally, Ranolazine was
added for diastolic dysfunction (off label property of Ranolazine) with
failure to improve the patient [7]. Another holter was performed to
investigate occult chronotropic incompetence - none was found. The
chump was stumped.

Doctoring
Doctoring should be defined as the ability to make a patient better

when there is no known pharmacology or intervention for their
affliction. Patients can become frustrated with doctors when doctors
fail to find the solution. They are passed from one specialist to
another. Patients may feel that their complaint is not taken seriously or
that the doctor thinks they are a psychological misfit. Hopelessness can
be expressed as anger or despair. Doctors who have no other place to
send the patient can have the same anger, despair, and depression. The
next maneuver was doctoring; reassuring the patient that they believed
in their complaint and had not given up in finding a solution. The plan
was to gradually increase exercise and be re-evaluated in one month. A
big and confident smile and a humorous statement should send the
patient out of the door smiling.

The patient presented before her clinic appointment in extremis
with renal failure documented by creatinine greater than 4 mg/dL,
with normal potassium. The renal failure occurred over one week. She
was in a junctional rhythm, mildly hypotensive. She was admitted for a
pacemaker, renal failure and a definitive bedside procedure was
performed.

Procedure
Foley catheter drained 3000 cc of urine. She had three bladder

surgeries and suffered from bladder obstruction. The obstruction
caused renal tubular acidosis, bradycardia from vagal tone and renal
failure. The Foley cured the renal failure, renal tubular acidosis, and
vagally mediated bradycardia. It was decided to place a dual chamber
pacemaker since the probability of future bladder obstruction was
likely. The patient was re-evaluated in the clinic and was improved in
her breathing but not compliant with intermittent straight
catheterizations. She still had moderate dyspnea and fatigue with
activity. The pacemaker was set at 72 bpm as per factory settings. The
pacemaker was reprogramed to a heart rate of 85 bpm. Restrictive
cardiac disease can be thought of as the ventricle being already full.
With a full ventricle the mitral inflow occurs over a very short time
interval due to elevated diastolic pressures. One therapy for restrictive
disease is to empty the ventricle more frequently by raising the heart
rate. This will improve cardiac output and lower filling pressures by
empting the full ventricle more frequently. At a heart rate of 85 the
patient could do all of her activities without limiting dyspnea.
Previously, an obstructed bladder increased vagal tone blunting heart
rate response. The lower heart rate and restrictive filling caused
dyspnea.
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