MALDEK
CONDITION CATALOG - CLINICAL REASONING

Obstructive Sleep Apnea and Obesity
Hypoventilation

Obesity hypoventilation syndrome means a person is very obese and their body
does not blow off enough carbon dioxide during the day, even when they are
awake.

THE STORY IN ONE SENTENCE

Obesity hypoventilation syndrome means a person is very obese and their body does not
blow off enough carbon dioxide during the day, even when they are awake.

“When obstructive sleep pauses in breathing (apnea) and obesity hypoventilation syndrome
happen together, the person stops breathing over and over at night and cannot breathe deeply
enough during the day, so carbon dioxide builds up in the blood and oxygen drops—bilevel
positive airway pressure machines push air in to fix both problems.”

Normal anatomy — the body's job

Normally, your breathing muscles and diaphragm pull air into your lungs about twelve to
twenty times every minute, day and night, and then relax so the lungs spring back and push
carbon dioxide out—keeping oxygen high and carbon dioxide low in your blood without you
ever thinking about it.
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BODY'S JOB

Your diaphragm is a big dome-shaped muscle under your lungs that flattens down when
you breathe in, making space so air rushes in, and the muscles between your ribs
(intercostals) pull your chest out at the same time. Together they create a vacuum that
sucks air through your nose or mouth, down your windpipe, and into millions of tiny air
sacs (alveoli) in your lungs where oxygen jumps into your blood and carbon dioxide jumps
out. Then the muscles relax, the lungs recoil like a stretched rubber band, and you breathe
out the carbon dioxide. The medulla (the breathing control center deep in your brainstem)
watches the carbon dioxide level in your blood second by second and speeds up or slows
down your breathing to keep it in a tight range—too much carbon dioxide is dangerous
because it makes your blood acidic, so your brain will wake you up or make you breathe
harder if the level climbs even a little.

1. The medulla in your brainstem senses carbon dioxide rising in your blood and sends a
signal to breathe.

2. Your diaphragm contracts and drops down, and your rib muscles pull your chest out,
creating a vacuum inside your chest.

3. Air rushes in through your nose or mouth, down your trachea, and fills the alveoli—tiny
grape-like air sacs deep in your lungs.

4. Oxygen crosses the thin alveolar wall into your blood, and carbon dioxide crosses out of
your blood into the air sacs.

5. Your breathing muscles relax, your lungs spring back, and you breathe out the carbon
dioxide.

6. This cycle repeats twelve to twenty times a minute, keeping your blood oxygen around 95-
100% and carbon dioxide around 35-45 mmHg—balanced and safe.

What breaks

When a person becomes very obese—usually a body mass index over 30, often over 40—the
heavy chest wall and abdominal fat push down on the diaphragm and lungs, making every
breath take more effort, like trying to inflate a balloon while someone is squeezing it. Over
time, the breathing muscles get tired and weaker, and the medulla (the brainstem's breathing
center) stops reacting normally to rising carbon dioxide—it resets to tolerate higher levels
instead of sounding the alarm. On top of that, extra fat around the neck and throat makes
obstructive sleep pauses in breathing (apnea) more likely, so the airway collapses over and
over during sleep, blocking air completely for ten seconds or longer each time. The
combination—weak daytime breathing plus nighttime airway collapse—means carbon dioxide
never gets fully cleared and oxygen stays low around the clock.
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CLINICAL TERM
Obesity hypoventilation syndrome (OHS) and obstructive sleep pauses in breathing
(apnea) (OSA) coexist in about 90% of OHS cases. The key break is chronic alveolar
hypoventilation during wakefulness (daytime PaCO2 = 45 mmHg) in a person with obesity
(BMI = 30 kg/m?) after other causes of hypoventilation—such as severe COPD,
neuromuscular disease, chest wall deformity, or central hypoventilation—have been ruled
out. The upstream drivers are increased work of breathing due to excess adipose tissue
(decreased chest wall and lung compliance, increased airway resistance), respiratory
muscle fatigue or dysfunction, and blunted central chemoreceptor sensitivity to CO2 (leptin
resistance in the brainstem may play a role). When OSA is present, repetitive upper airway
collapse worsens nocturnal hypoventilation and low oxygen in the blood (hypoxemia), and
recurrent arousals prevent restorative sleep, further impairing daytime ventilatory drive.

How the body compensates

At first, the body tries to keep oxygen delivery going by making extra red blood cells
(polycythemia) and by tolerating higher CO2 without triggering alarm symptoms—so vital signs
and oxygen saturation can look near-normal in the clinic even though the person is quietly
hypoventilating. This silent compensation is dangerous because it hides how close the patient
is to decompensating, especially when a respiratory infection, sedative medication, or surgery
tips them into acute-on-chronic hypercapnic respiratory failure, where CO:2 climbs sharply, pH
drops (respiratory too much acid in the blood (acidosis)), and the person becomes drowsy or
confused—requiring urgent non-invasive or invasive ventilation.

1. {'what': 'The kidneys retain bicarbonate (HCOs~) to buffer the chronic rise in CO2, keeping
blood pH closer to normal (metabolic compensation for respiratory acidosis (acid building
up from trapped carbon dioxide))—so the person does not feel as short of breath as you
would expect.', 'why': 'By raising bicarbonate, the kidneys blunt the too much acid in the
blood (acidosis) and prevent severe symptoms, but this also masks the severity of
hypoventilation and delays diagnosis.'}

2. {'what': 'The bone marrow makes extra red blood cells (secondary polycythemia) in
response to chronic low oxygen, raising the hematocrit—so oxygen-carrying capacity goes
up per unit of blood.', 'why': 'More red cells mean more hemoglobin to grab oxygen in the
lungs, but the blood also becomes thicker, which can slow flow and raise the risk of clots."'}
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3. {'"what': 'Chronic low oxygen (hypoxia) and hypercapnia cause pulmonary vasoconstriction
(the small arteries in the lungs squeeze tight), raising pressure in the pulmonary circulation
(pulmonary high blood pressure (hypertension)).', 'why': 'Low oxygen is a strong trigger for
these vessels to constrict—it is an ancient reflex that normally shunts blood away from
poorly ventilated lung areas, but when the whole lung is oxygen-starved (hypoxic), the
whole vascular bed constricts and pressure climbs.'}

4. {'what': 'The right ventricle (the heart chamber that pumps blood through the lungs) has to
pump against this high pressure every beat, so over months to years it thickens
(hypertrophy) and then begins to fail (cor pulmonale), causing leg swelling, jugular venous
distension, and eventually low cardiac output.', ‘why': 'The right heart is a thin-walled, low-
pressure pump built for easy work—it cannot sustain high afterload indefinitely, so it
enlarges and weakens, especially if low oxygen (hypoxia) persists.'}

5. {'what': 'During an acute illness (pneumonia, bronchitis, flu) or after receiving sedatives or
opioids, the already blunted medulla cannot ramp up ventilation, so CO:z climbs rapidly, pH
drops, and the person becomes abnormally sleepy (somnolent) or confused (acute
hypercapnic respiratory failure).', 'why': 'The safety margin is gone—there is no reserve
drive or muscle strength to compensate, so even a small extra load tips the system into
crisis.'}

6. {'what': '"Watch for warning signs before the crash: worsening daytime sleepiness, morning
headaches (from CO: buildup overnight), new or worsening leg swelling (edema), rising
bicarbonate on a metabolic panel (chronic compensation), and falling oxygen saturation on
room air.', 'why': 'These clues tell you the person is on a downhill slope—intervene with PAP
therapy and close monitoring before acute decompensation happens, because once CO:z is
very high and pH is low, the window to avoid intubation or death narrows fast.'}

7. {'what': 'A stable-looking oxygen saturation or blood pressure in the clinic does not mean
the patient is truly stable if the trend over weeks is worsening or if bicarbonate is climbing
—look at the trajectory, not just the snapshot.', 'why': 'Compensation can mask danger for a
long time, then fail suddenly; your job is to see through the stable numbers and recognize
the fragile state underneath.'}

Domino effect

1. Severe obesity increases the mechanical work of breathing and weakens the respiratory
muscles, so tidal volume (the amount of air moved with each breath) drops and dead-space
ventilation (air that never reaches the alveoli) rises—carbon dioxide is not blown off
efficiently. — The heavy chest wall and abdominal fat act like a weight on the bellows,
forcing the diaphragm and intercostals to work much harder just to move a normal breath,
and over time the muscles fatigue and cannot keep up.

educational use only - not a substitute for clinical judgment page 4 of 14



Maldek Condition Catalog - Clinical Reasoning

2. The medulla (the breathing control center in the brainstem) gradually resets its CO2 set-
point upward, tolerating PaCO: levels above 45 mmHg during the day without triggering a
strong drive to breathe—this is the core defect of obesity hypoventilation syndrome. —
Chronic exposure to high CO:2 and possibly leptin resistance in the brainstem
chemoreceptors blunt the normal alarm response, so the brain stops commanding the body
to breathe harder even though CO: is dangerously high.

3. Obstructive sleep pauses in breathing (apnea)—present in about 90% of people with OHS—
causes repetitive complete airway collapse during sleep, blocking airflow for ten seconds or
more at a time, which drives CO2 even higher and oxygen lower at night. — Extra fat in the
neck and a large tongue narrow the pharynx, and when the throat muscles relax during
sleep, the airway collapses; the person struggles to breathe against a closed pipe until the
brain briefly wakes them, over and over, so they never get deep restorative sleep.

4. Chronic low oxygen in the blood (hypoxemia) (low oxygen in the blood) signals the kidneys
to release erythropoietin (EPO), a hormone that tells the bone marrow to make extra red
blood cells, raising the hematocrit—so the blood becomes thicker and darker. — More red
cells mean more hemoglobin to carry oxygen, which helps a little, but thick blood flows
more slowly, can clog small vessels, and raises the risk of blood clots (deep vein clot
formation (thrombosis), pulmonary embolism (a clot lodging in a lung artery), stroke).

5. Persistent low oxygen (hypoxia) and hypercapnia trigger pulmonary vasoconstriction (the
small arteries in the lungs squeeze tight), raising pulmonary artery pressure (pulmonary
high blood pressure (hypertension))—often to mean pressures above 25 mmHg at rest. —
Low oxygen is a powerful signal for lung blood vessels to constrict—it is the body's way of
shunting blood away from poorly ventilated areas, but when the whole lung is oxygen-
starved (hypoxic) all the time, the entire pulmonary vascular bed constricts and pressure
climbs.

6. The right ventricle (the heart chamber that pumps deoxygenated blood through the lungs)
has to pump against this high pressure every single beat, so it thickens (right ventricular
hypertrophy) and eventually dilates and fails (cor pulmonale), causing leg swelling, jugular
vein distension, liver congestion, and fatigue. — The right heart is built for low-pressure,
high-volume work—it is a thin-walled pump that cannot handle high resistance for long, so
it enlarges, weakens, and loses the ability to push blood forward efficiently.
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7. An acute illness (respiratory infection, flare-up (exacerbation) of asthma or COPD) or a
sedating medication (opioid, benzodiazepine) or major surgery can tip the already fragile
system into acute-on-chronic hypercapnic respiratory failure, where CO: spikes above 60-
70 mmHg, pH drops below 7.30, and the person becomes drowsy, confused, or
unresponsive—this is a medical emergency. — The blunted medulla and tired muscles have
no reserve left to ramp up ventilation when an extra load is added, so COz2 climbs fast, too
much acid in the blood (acidosis) worsens, and the brain is poisoned by the high CO2 and
low oxygen, leading to altered mental status, coma, or death if not treated immediately with
non-invasive ventilation or intubation.

8. When you treat the root cause—starting bilevel positive airway pressure (BiPAP or BPAP) to
push air in and support every breath, adding supplemental oxygen carefully (too much
oxygen without ventilation support can worsen CO:2 retention), and helping the person lose
weight over months through diet, exercise, and sometimes bariatric surgery—the whole
domino chain can slow or reverse: COz drops, oxygen rises, red cell count normalizes,
pulmonary pressures fall, and the right heart can recover. — Fixing the upstream break—
getting enough air moving in and out—removes the trigger for all the downstream
problems, and the body's compensations unwind; weight loss is the ultimate cure because it
removes the mechanical load and often resolves the OSA as well.

Symptoms - what the patient feels, and why

* Daytime sleepiness that doesn't go away even after a full night in bed: The extra weight on
the chest and belly makes breathing harder during sleep, so oxygen drops and carbon
dioxide builds up. The brain wakes the person up over and over (often without them
knowing) to restart breathing. These constant interruptions mean the person never gets
deep, restful sleep, so they wake up exhausted and stay sleepy all day.

* Loud snoring with pauses or gasping sounds during sleep: Extra fat around the neck and
throat squeezes the airway partly closed. Air has to squeeze through a narrow space, which
makes the snoring sound. Sometimes the airway closes completely for a few seconds
(apnea), then the person gasps or chokes as the brain forces a big breath to reopen it.

* Morning headaches: Carbon dioxide builds up in the blood overnight because the lungs
can't blow it off properly when breathing is blocked or shallow. Too much CO2 widens the
blood vessels in the brain, which causes a dull, throbbing headache when the person wakes
up.

* Shortness of breath, especially when lying flat or doing light activity: The heavy weight of
the chest and belly presses down on the lungs and diaphragm (the main breathing muscle),
so the lungs can't expand fully. This makes every breath smaller and less efficient. Over
time, the respiratory muscles get tired and weak, so even small efforts feel breathless.
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* Swelling in the legs and ankles: Chronic low oxygen and high CO2 squeeze the blood
vessels in the lungs, forcing the right side of the heart to pump harder. Eventually the right
heart can't keep up, so blood backs up into the veins. Fluid leaks out into the tissues of the
legs (the lowest point), causing swelling (edema).

* Bluish color to the lips or fingertips: The blood doesn't have enough oxygen (hypoxemia).
Oxygen-rich blood is bright red; oxygen-poor blood is dark blue-red. When oxygen levels
drop low enough, the dark color shows through the skin, especially in thin areas like the
lips and under the nails (cyanosis).

* Confusion, trouble concentrating, or personality changes: The brain needs a steady supply
of oxygen and must get rid of CO2 to work properly. When oxygen stays low and CO2 stays
high (hypercapnia), brain cells don't function well. The person may feel foggy, have trouble
thinking clearly, or act differently than usual.

* High blood pressure that is hard to control: Repeated drops in oxygen during sleep trigger
the sympathetic nervous system (the body's fight-or-flight system) to release adrenaline and
other stress hormones. These chemicals tighten blood vessels and make the heart beat
harder, driving blood pressure up. Over time, this becomes constant high blood pressure
(hypertension).

Focused exam

* Loud snoring and pauses in breathing during sleep (witnessed apneas): The soft tissue at
the back of the throat collapses and blocks the airway over and over during sleep. Each
time it closes, breathing stops for a few seconds. This is obstructive sleep pauses in
breathing (apnea), and it happens dozens or even hundreds of times every night in people
with obesity hypoventilation syndrome.

* Body mass index (BMI) over 30 kg/m?, often over 40: Extra body weight — especially
around the chest, belly, and neck — presses down on the lungs and makes the diaphragm
(the main breathing muscle under the lungs) work much harder to pull air in. When obesity
is severe, the mechanical weight itself can make breathing weak enough that carbon
dioxide builds up during the day.

* Daytime carbon dioxide (PaCO2) above 45 mmHg on arterial blood gas while awake and
resting: This is the defining sign of obesity hypoventilation syndrome. Carbon dioxide is the
waste gas the lungs should blow out with every breath. When it stays high all day — not just
during sleep — it means the lungs are not moving enough air in and out, even when the
person is awake. This is hypoventilation.

* Oxygen saturation dropping below 88% during sleep: When the airway blocks during sleep
pauses in breathing (apnea), the lungs cannot pull in fresh oxygen-rich air. Oxygen in the
blood falls quickly. Night after night of low oxygen stresses the heart and damages blood
vessels in the lungs.
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* Swollen ankles and legs (pedal swelling (edema)), trouble breathing when lying flat
(orthopnea): Years of low oxygen and high carbon dioxide make the blood vessels inside the
lungs narrow and stiff. The right side of the heart (which pumps blood to the lungs) has to
push harder and harder. When the right heart gets tired and fails, fluid leaks backward into
the legs, belly, and liver. This is called cor pulmonale (right heart failure caused by lung
disease).

* High red blood cell count (polycythemia) on complete blood count: The kidneys sense low
oxygen in the blood and release erythropoietin (a hormone that tells the bone marrow to
make more red blood cells). More red cells means more oxygen carriers. This is the body's
backup plan to deliver oxygen to tissues when the lungs are failing, but it does not fix the
root problem.

Diagnostics - every test answers a question

* Arterial blood gas (ABG) while awake — Is carbon dioxide building up during the day, and is
oxygen low even when the person is awake and resting?

* Overnight sleep study (polysomnography) — Does the airway collapse during sleep, and
how many times does breathing stop or slow down each hour?

* Serum bicarbonate (HCO3~) on basic metabolic panel — Is the body trying to hold onto extra
bicarbonate to balance out the high carbon dioxide?

* Chest X-ray — Are the lungs clear, or is there another reason (like pneumonia, fluid, or
COPD) causing the breathing problem?

* Echocardiogram (heart ultrasound) — Is the right side of the heart enlarged or struggling,
and is the pressure in the lung arteries too high?

* Pulmonary function tests (spirometry) — Do the lungs themselves have structural damage
(like COPD or restrictive lung disease), or is the problem purely mechanical from obesity?

* Complete blood count (CBC) = Is the body making extra red blood cells in response to
chronic low oxygen?

* Thyroid-stimulating hormone (TSH) — Could an underactive thyroid be making the
breathing problem worse?

Treatment logic

* Bilevel positive airway pressure (BiPAP or BPAP) at night — BiPAP pushes air into the lungs
with higher pressure when you breathe in and lower pressure when you breathe out. This
keeps the airway open, helps the lungs blow off carbon dioxide, and raises oxygen during
sleep. Most people with obesity hypoventilation syndrome need BiPAP (not just CPAP)
because the lungs need extra help pushing waste air out, not just keeping the throat open.
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* Weight loss through calorie restriction, exercise, weight-loss medication (GLP-1 receptor
agonists like semaglutide or tirzepatide), or bariatric surgery — Losing weight takes the
mechanical load off the chest and belly so the diaphragm and rib muscles can move freely
and pull in a full breath. Even a 10-15% weight loss can lower carbon dioxide, improve
oxygen, and sometimes allow patients to stop needing nightly breathing support. Bariatric
surgery (like gastric sleeve or bypass) produces the most weight loss and has the strongest
evidence for reversing obesity hypoventilation syndrome.

* Supplemental oxygen during the day (if oxygen stays below 88-90% even on BiPAP at night)
— Extra oxygen raises the oxygen level in the blood so the heart, brain, and other organs
get what they need while the underlying breathing problem is being treated.

» Avoid sedatives, opioids, benzodiazepines, and alcohol — These drugs quiet the brainstem
(the breathing control center at the base of the brain), so the automatic signal to breathe
gets weaker. In someone whose breathing is already on the edge, this can cause carbon
dioxide to spike dangerously high and oxygen to fall, leading to confusion, coma, or
respiratory arrest.

* Diuretics (like furosemide) if there is right heart failure with leg swelling and fluid overload
— Diuretics help the kidneys pull extra fluid out of the body through urine, so the swelling
in the legs and belly goes down and the heart does not have to pump as much volume. This
eases the workload on the failing right heart.

* Pulmonary vasodilators (like sildenafil or inhaled epoprostenol) if severe pulmonary high
blood pressure (hypertension) develops — These medicines relax the smooth muscle in the
walls of lung blood vessels, so pressure drops and blood flows more easily from the right
heart to the lungs. This reduces strain on the right heart.

* Respiratory stimulants (like acetazolamide) in selected cases — Acetazolamide makes the
blood slightly more acidic, which tricks the brainstem into thinking carbon dioxide is higher
than it is, so the brain tells the lungs to breathe faster and deeper. This can lower carbon
dioxide a little bit during the day.

Medications

Bilevel Positive Airway Pressure (BiPAP) - Non-invasive positive-pressure
ventilation device

BiPAP is a bedside machine that pushes air into your lungs through a mask while you sleep. It
gives you a stronger push when you breathe in and a gentler push when you breathe out. This
two-level help makes it easier for very heavy people whose chest wall is so heavy that their
breathing muscles cannot pull enough air in on their own. The machine does part of the work
your tired breathing muscles struggle to do, so carbon dioxide (the waste gas your body
makes) does not pile up in your blood overnight. BiPAP works better than CPAP (which gives
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only one steady pressure) for obesity hypoventilation syndrome because the higher pressure on
the inhale truly helps move air when the chest and belly weight resist expansion.

1. You put on a snug mask over your nose or nose and mouth before sleep.

2. The BiPAP machine senses when you start to breathe in and delivers a high pressure (called
IPAP, usually 12-20 cm of water) that pushes a big breath into your lungs, lifting the heavy
chest wall.

3. When you start to breathe out, the machine drops to a lower pressure (called EPAP, usually
4-10 cm of water) so you can exhale comfortably but the airway still stays propped open.

4. This cycle repeats all night, keeping oxygen high and carbon dioxide normal, and letting
your exhausted breathing muscles rest and recover.

SAFETY WATCH

Mask leak or skin sores — the mask must seal snugly, but too-tight straps can rub the
bridge of your nose or cheeks raw; check fit daily and use padding if needed. - Dry mouth
or nose — the pressurized air can dry out your airway; most machines have a heated
humidifier you should turn on. - Stomach bloating — high pressure can push air into your
stomach, causing discomfort or belching; tell your doctor if this happens so settings can be
adjusted. - Claustrophobia — some people feel panicked wearing a mask all night; starting
with short daytime practice sessions and trying different mask styles can help. - Never use
BiPAP if you are vomiting or cannot protect your airway, because pressure could push
stomach contents into your lungs.

Weight-loss medications (GLP-1 receptor agonists: semaglutide, liraglutide; or
combination phentermine/topiramate) - Anti-obesity medications (GLP-1
agonists mimic a gut hormone; phentermine/topiramate combines an appetite
suppressant and a seizure medicine that also cuts hunger)

These medicines target the brain circuits that control hunger and fullness. GLP-1 agonists
(semaglutide, liraglutide) copy a natural gut hormone called GLP-1 that your intestines release
after a meal to tell your brain 'T am full, stop eating.' By keeping that signal turned on longer,
the medicine shrinks appetite, slows stomach emptying so you feel full faster, and helps you eat
less without fighting constant hunger. Phentermine/topiramate works by revving up
norepinephrine (a brain chemical that dampens appetite) and boosting GABA (the brain's main
calming signal, which in certain doses also reduces cravings). Losing even 10-15% of body
weight lightens the load on the chest wall, lets the diaphragm move more freely, and often
reverses the shallow breathing that causes carbon dioxide buildup. Weight loss is the most
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powerful treatment for obesity hypoventilation syndrome because it removes the root
mechanical problem.

1. You inject GLP-1 agonists under the skin once a week (semaglutide) or once a day
(liraglutide), or you swallow a phentermine/topiramate pill daily.

2. The medicine reaches the hypothalamus and turns up the 'T am full' signal or turns down
the 'I am hungry' signal.

3. Over weeks to months, you naturally eat smaller portions, snack less, and lose weight
steadily (typically 10-20% of starting weight over a year with GLP-1 agonists).

4. As pounds come off, the chest wall becomes lighter, the diaphragm can pull bigger breaths,
and carbon dioxide levels drop back toward normal.

5. Sleep pauses in breathing (apnea) events and daytime sleepiness often improve as the
airway is less crowded by neck fat.

SAFETY WATCH

Nausea, vomiting, or diarrhea (especially GLP-1 agonists) — start at a low dose and
increase slowly; eat smaller meals and avoid greasy food. - Gallstones — rapid weight loss
raises the risk; tell your doctor if you get severe belly pain in the upper right side. -
Pancreatitis (inflamed pancreas) — rare but serious; stop the medicine and call your doctor
immediately if you have severe upper belly pain that shoots to your back. - Low blood
sugar (hypoglycemia) if you also take insulin or sulfonylurea diabetes pills — monitor
glucose closely and your doctor may need to lower those doses. - Phentermine can raise
heart rate and blood pressure — not safe if you have uncontrolled high blood pressure,
heart disease, or hyperthyroidism. - Topiramate can cause tingling hands, kidney stones,
and birth defects — women who can get pregnant must use reliable birth control. - Do not
use GLP-1 agonists if you or a family member has had medullary thyroid cancer or multiple
endocrine neoplasia type 2.

Bariatric surgery (gastric sleeve, gastric bypass) - Surgical weight-loss
procedure

Bariatric surgery physically shrinks the stomach or reroutes the intestines so you can only eat
a small amount of food at a time and feel full quickly. A gastric sleeve removes about 80% of
the stomach, leaving a narrow tube; gastric bypass creates a tiny pouch at the top of the
stomach and connects it directly to the small intestine, skipping most of the stomach and the
first part of the gut. Both operations also change gut hormones (especially GLP-1 and ghrelin,
the hunger hormone) so your appetite drops sharply. Most people lose 25-35% of their total
body weight in the first year. This dramatic weight loss removes the heavy load crushing the
chest and diaphragm, reverses shallow breathing, and often cures obesity hypoventilation
syndrome completely. Surgery is considered for people with BMI 35 or higher who have
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serious obesity-related problems like OHS and have not succeeded with diet, exercise, and
medicine.

1. Under general anesthesia, the surgeon removes most of the stomach (sleeve) or creates a
small pouch and new intestinal connection (bypass).

2. After surgery, you can only eat a few ounces at a time; overeating causes pain, nausea, or
vomiting.

3. Gut hormone levels shift within days — GLP-1 rises, ghrelin falls — so hunger disappears
and you feel satisfied on tiny portions.

4. Over 12-24 months, you lose a large amount of weight, the chest wall becomes lighter, and
breathing during sleep normalizes.

5. BiPAP pressure settings are gradually lowered and many patients eventually stop needing
the machine entirely.

SAFETY WATCH
Surgical risks — bleeding, infection, blood clots, and (rarely) leaks at the staple lines that
can cause life-threatening infection; surgery should be done at a high-volume center. -
Nutritional deficiencies — you absorb less iron, calcium, vitamin B12, and vitamin D, so
you must take supplements for life and have blood tests every year. - Dumping syndrome
(after gastric bypass) — eating sugar or high-fat food causes sweating, nausea, diarrhea,
and shakiness as food rushes into the intestine too fast; avoid sweets and eat slowly. -
Gallstones — rapid weight loss increases risk; some surgeons remove the gallbladder at
the same time or prescribe medicine to prevent stones. - Loose skin — after massive
weight loss, excess skin on the belly, arms, and thighs may require additional plastic
surgery. - Rarely, severe low blood sugar (hypoglycemia) months to years after bypass;
carry glucose tabs and talk to your doctor if you have symptoms.

Supplemental oxygen (if low oxygen in the blood (hypoxemia) persists despite
positive airway pressure) - Medical gas therapy

Supplemental oxygen is pure oxygen delivered through a nasal tube (cannula) or mask to raise
the oxygen level in your blood when your lungs cannot pull in enough on their own. In obesity
hypoventilation syndrome, the main problem is that shallow breathing lets carbon dioxide pile
up, but very heavy people may also have low oxygen because their lungs are partly collapsed at
the bases (the bottom parts) under the weight of the belly and chest. Adding extra oxygen
ensures your organs — especially the brain and heart — get the fuel they need while BiPAP and
weight loss fix the underlying breathing problem. Oxygen is usually used during the day if
daytime oxygen saturation stays below 88-90% even on BiPAP at night, or if pulmonary high
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blood pressure (hypertension) (high pressure in the lung arteries from chronic low oxygen) has
developed.

1. A nasal cannula or mask delivers oxygen-enriched air (usually 1-3 liters per minute) that
you breathe in.

2. The extra oxygen floods the alveoli, raising the oxygen pressure so more diffuses into red
blood cells even if ventilation (airflow) is still shallow.

3. Oxygen saturation climbs from dangerously low levels (often below 85%) up to safer levels
(above 90%).

4. Over weeks to months of steady use, chronic low oxygen stress on the heart eases and
pulmonary high blood pressure (hypertension) may improve.

SAFETY WATCH

Fire hazard — oxygen feeds flames; never smoke or allow open flames (candles, stoves)
near oxygen equipment; keep the tank at least 5 feet away from heat sources. - Do NOT
give high-flow oxygen (more than 2-3 liters per minute) in obesity hypoventilation without
monitoring carbon dioxide levels — too much oxygen can knock out the brain's breathing
trigger and cause dangerous carbon dioxide buildup (oxygen-induced hypercapnia). - Dry
nose and nosebleeds — humidify the oxygen if needed and use saline nasal spray. -
Tripping hazard — secure long oxygen tubing to avoid falls. - Regular equipment checks —
tanks must be refilled or concentrators serviced; have a backup plan during power outages
if you use an electric concentrator.

Red flags

* Bluish lips or fingertips (cyanosis) — sign that oxygen in the blood is dangerously low

» Severe confusion, extreme sleepiness during the day, or trouble waking up fully — may
mean CO?2 is building to dangerous levels

* New or worsening leg swelling, especially with shortness of breath at rest — sign the right
side of the heart is failing (cor pulmonale)

* Sudden chest pain or feeling like the heart is racing or skipping — could mean the heart is
under severe strain or an arrhythmia has started

Nursing priorities

1. Check oxygen saturation (O2 sat) with pulse oximeter and give oxygen to keep O2 sat above
90 percent — Low oxygen damages the brain, heart, and kidneys within minutes. Patients
with OHS often have chronic low oxygen because their weak breathing cannot bring in
enough air.

educational use only - not a substitute for clinical judgment page 13 of 14



Maldek Condition Catalog - Clinical Reasoning

2. Position the patient with the head of bed elevated at least 30 to 45 degrees — Raising the
head lets gravity pull belly fat away from the diaphragm (the main breathing muscle). This
makes it easier for the lungs to expand and improves oxygen levels.

3. Monitor respiratory rate, work of breathing, and mental status every 2 to 4 hours — Rising
CO2 causes slow shallow breathing, confusion, and eventually coma. Catching early signs of
worsening breathing failure allows fast treatment before the patient needs a breathing
tube.

4. Make sure BiPAP or CPAP machine is at bedside, fitted properly, and used every time the
patient sleeps — BiPAP pushes air into the lungs to keep them open and forces deeper
breaths, lowering CO2. Skipping even one night can cause dangerous CO?2 buildup and
breathing failure.

5. Hold all sedating medicines like opioids, benzodiazepines, and sleep aids, and notify the
provider immediately if any are ordered — Sedatives slow the breathing center in the
brainstem. In OHS patients who already breathe too little, these medicines can stop
breathing completely.

6. Check for leg swelling, jugular venous distension (bulging neck veins), and listen to lung
sounds for crackles — These signs show right-sided heart failure (cor pulmonale) from high
lung pressure. Catching heart failure early allows treatment with diuretics (water pills)
before shock develops.

7. Consult dietitian and bariatric (weight-loss) team within 24 hours of admission — Weight
loss is the only cure for OHS. Even losing 5 to 10 percent of body weight improves
breathing. Early consultation starts the plan for diet changes, GLP-1 medicines, or surgery.

8. Teach the patient and family that OHS is life-threatening and that using BiPAP every night
is as important as taking heart medicine — Many patients stop using BiPAP because the
mask feels uncomfortable. Understanding that skipping treatment can cause death or
disability improves adherence (following the treatment plan).

Sources

* American Thoracic Society Clinical Practice Guideline on Obesity Hypoventilation
Syndrome, 2019

* American Academy of Sleep Medicine
* CHEST Journal (American College of Chest Physicians)

» UpToDate clinical reference

Last reviewed: 2026-07-07
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