
Sometimes ingesting all this medical information seems like scaling a big mountain; you 

wonder if you’ll ever be able to get on top of it to see the whole picture!  Today, I’ll try to wonder if you’ll ever be able to get on top of it to see the whole picture!  Today, I’ll try to 

help you scale the mountain that is pulmonary function testing.
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The air comes into the nose, is warmed and filtered, and travels down the larynx, trachea, 

and bronchi, into the air sacs called alveoli.  The alveoli have many blood vessels and bronchi, into the air sacs called alveoli.  The alveoli have many blood vessels 

surrounding them.  The purpose of the lungs is to get air to the alveoli where the oxygen 

travels into the blood and the carbon dioxide (waste gas) travels into the alveoli for 

exhalation to the air.

So how do we know if your lungs are normal?  What is normal?

Normal is based on a formula that uses your age, height, sex, and race to estimate what is 

normal for a particular person.
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We can measure and quantify lung function.

TV or tidal volume is your normal breath. If you take a deep breath, you add to that IRV, or TV or tidal volume is your normal breath. If you take a deep breath, you add to that IRV, or 

inspiratory volume.  If you push out the entire breath as far as it will go, you have 

expiratory volume, or ERV.  That entire deep breath exhaled completely is called vital 

capacity or VC.  The residual volume is what is left in the lungs after you have exhaled 

completely; it is there to keep the lungs from collapsing after a breath.
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A slow vital capacity is not timed.  By timing the breath and forcing the exhalation, we can 

measure important aspects of lung function.measure important aspects of lung function.
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Spirometry requires someone to take a full deep breath and then blast the air out as fast as 

they can and keep going until it is impossible to push out any more air.  By timing the test, they can and keep going until it is impossible to push out any more air.  By timing the test, 

we can measure not only how much air you could blow out, but also measure how much 

air came out in the first second.  We can also calculate how much air came out in the first 

second compared to the total amount exhaled.  We’ll take a closer look at these values.  

Remember, however, that pulmonary function tests are rarely diagnostic, but fit into the 

overall clinical picture of an individual.  Chest CT’s are a much more direct way to assess the 

presence of emphysema in the lung.

8



When you take a deep breath and blow through that tube, you are drawing a picture of 

your lungs.  Here are some common pictures we see.your lungs.  Here are some common pictures we see.

These graphic patterns help to identify different lung diseases as well as the technical 

correctness of a test.
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You should be able to blast out most of your air (70% is the standard number we use) in the 

first second.  For forced vital capacity (FVC) and FEV1, how do we know what is normal for first second.  For forced vital capacity (FVC) and FEV1, how do we know what is normal for 

you?  We use a formula to predict what your numbers should be.  This formula is based on 

testing large numbers of non smokers that have no history of lung problems and predicting 

their lung size based on their body size (height and weight), age, sex, and race.  From the 

formula we get a range of normal values (generally considered to be at least 80% of the 

predicted).
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Obstructive lung diseases make it hard to get the air out of the lungs.  Something is getting 

in the path of that airflow and slowing it down.in the path of that airflow and slowing it down.
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This is a description of something happening in the bronchial tubes or airways.  They can 

become irritated and inflamed from exposure to irritating substances like cigarette smoke become irritated and inflamed from exposure to irritating substances like cigarette smoke 

and environmental toxins. This irritation usually leads to overproduction of mucous in an 

attempt to clear the lungs.  This further narrows the airways.
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Airspaces become enlarged when air is trapped in them because of narrowed airways.  

They also become enlarged when the delicate alveolar tissue is damaged.They also become enlarged when the delicate alveolar tissue is damaged.
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The more destruction of alveoli, the more difficult is the exchange of oxygen into the blood 

and carbon dioxide out of the blood.   As this progresses, it becomes more difficult to and carbon dioxide out of the blood.   As this progresses, it becomes more difficult to 

breathe; the body works harder to get enough oxygen.
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The Plethysmograph or Body Box is an accurate system for measuring lung volumes.  As the 

person pants against the closed shutter, they compress and decompress the volume of air person pants against the closed shutter, they compress and decompress the volume of air 

in their lungs.  This allows us to measure that volume of air in the thorax including the 

residual volume (the amount remaining in the lungs after a complete expiration).  The 

residual volume is important because as air is trapped in the lungs, the RV increases thus 

encroaching on healthy areas.
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Lung volumes are smaller but normal in relationship to each other in restrictive lung 

diseases.  However, in obstructive lung diseases, the residual volumes (gas remaining in the diseases.  However, in obstructive lung diseases, the residual volumes (gas remaining in the 

lung after complete exhalation) are increased because of air trapping.  Eventually the total 

amount of air in the lungs called TLC or total lung capacity goes up.  This restricts the 

movement of the diaphragm and causes added work to breathe.
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This guide helps us evaluate the results of lung function testing.  We can find out if you 

have any obstructive or restrictive lung disease, and if so, how severe the problem is.  have any obstructive or restrictive lung disease, and if so, how severe the problem is.  

“GOLD” refers to the Global (Initiative for chronic) Obstructive Lung Disease, an 

international, professional panel who evaluated lung testing to determine the meaning of 

the test results.  Normal means that you can blast out (FEV1) about 80% of your deep 

breath in the first second after you start, and you get out 70% in one second compared to 

your total (FEV1/FVC).  It also means the your total lung volume is normal (TLC) meaning 

you don’t have air trapping (high residual volume).
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