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Introduction 

Lymphangioleiomyomatosis. Bet you never thought that word would roll off your 

tongue. But now you’re reading this handbook, and there is both bad news and good 

news for you. The bad news is that either you or someone you love has been diagnosed 

with LAM. The good news is that you’re not alone. As you learn about LAM, you’ll 

become acquainted with some of the kindest, most courageous, and most caring women 

on earth. They’ll become your fellow travelers on this most remarkable journey. 

Although certainly not comprehensive, this manual is meant to help you with various 

terms associated with LAM. There is a whole new vocabulary for you to learn—unless 

you’re already a health-care professional. When you first hear some of these medical 

terms, you probably won’t remember them, but, in time, they’ll become quite familiar. 

We hope our explanations will help you. Check the Glossary for terms you don’t 

understand or terms that aren’t explained immediately in the text. Use the Alphabet 

Soup section for all of those annoying abbreviations and acronyms you can’t remember. 

And if you don’t find a word or abbreviation that you need to know about, send a note 

to The LAM Foundation, and we’ll consider it for the next edition. 

This handbook will answer many of your questions and offer solutions to some 

problems you may encounter. It provides tips on where you can learn more and enough 

information to know what questions to ask. You don’t need to read this whole book from 

cover to cover right away; just use it as a reference book when you have questions and 

concerns. We’ve tried to give a good overview of LAM and to make this a user-friendly 

manual, but we’ve avoided giving advice on treatments and medications because, as 

research continues, these recommendations continue to change. And, besides, no two 

women with LAM are exactly alike. We've tried to anticipate and answer your 

questions, and we've also attempted to prepare you for whatever lies ahead for you. 

Naturally, there are questions to which there are no answers.  

For those who are just beginning the journey, we welcome you to this sisterhood. As 

you become more familiar with LAM, you’ll become guides for others. This is a small 

community of exceptional women who need and value each other’s support. Though 

novices now, you’ll soon be well versed in LAM. Don’t hesitate to ask questions. For 

those who have coped with LAM for years now, this is your handbook; many of you have 

unknowingly written or contributed to vast sections of it. Although we’ve derived much 

of the information from the scientific and medical communities, a great deal of our 

wisdom has come from you. You are the pioneers of LAM and LAM research, and you’ve 

generously shared your experiences and knowledge with your fellow travelers. We’ve 

compiled bits and pieces from many, if not all, of you—women we’ve met at NIH, at 

LAMposium, through letters, phone calls, and through social media on the Listserv and 

on the Lammies Facebook page. Many of your little nuggets and words of wisdom are 

lovingly presented here, so we give all of you credit and thank you for your 

contributions, your courage, and your willingness to share.  
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1.1 Lymphangioleiomyomatosis  

Lymphangioleiomyomatosis (LAM) is a progressive lung disease that usually strikes 

women* during their childbearing years. Lymphangioleiomyomatosis is pronounced lim-FAN-

je-o-Lio-Mio-ma-TO-sis. “Lymph” refers to the lymph vessels and “angio” refers to the 

blood vessels. “Leiomy” means smooth muscle, “oma” is a tumor, and “tosis,” refers to a 

disease condition. 

LAM is a systemic neoplasm that results in cystic destruction of the lung. It is 

characterized by an abnormal growth of smooth muscle cells. These cells invade lung 

tissues, including the airways, and blood and lymph vessels, they grow uncontrollably within 

the lungs. Over time, the cells form bundles in the walls of the airways, as well as the 

blood and lymph vessels, causing them to become obstructed. The delicate architecture of 

the lungs is destroyed and the airflow is blocked, limiting the delivery of oxygen to the 

rest of the body. 

How Is LAM Diagnosed? 

LAM manifests itself in a wide variety of ways, so it is sometimes difficult to diagnose. 

Although von Stossel first described it in medical literature in 1937, the disease is quite 

rare. Many doctors are unfamiliar with LAM, so patients often go undiagnosed or are 

misdiagnosed before eventually learning that they have LAM. The difficulty of the 

diagnosis is compounded by the fact that a lot of the symptoms of LAM are similar to 

those of other lung diseases such as asthma, emphysema, and bronchitis. Chest x-rays are 

not usually sufficient to detect LAM, but a high-resolution chest CT scan can often detect 

the characteristic cystic structure of LAM, thus providing an accurate diagnosis, 

especially when other manifestations of the disease (e.g., benign kidney tumor, lung 

collapse, or fluid in the lungs) are present. A VEGF-D blood test, the first blood-based 

diagnostic test for LAM, in conjunction with a high-resolution CT scan can be used to 

distinguish LAM from other cystic lung diseases that present with similar high-resolution 

CT scan appearances. In some circumstances, a lung biopsy may be needed to provide an 

accurate diagnosis.  

See 2.1, Diagnosing LAM, for a detailed description of the different ways that LAM 

can be diagnosed. 

What Happens In Lungs With LAM? 

When you breathe, oxygen passes through the tiny airspaces (alveoli) in the lungs and 

then through tiny blood vessels called capillaries. Normally, alveoli have walls that are only 

two cells thick. But as the smooth muscle cells of LAM multiply, these walls thicken, and 

oxygen can no longer pass through them efficiently. 

As it becomes more difficult for the oxygen to pass into your bloodstream, your blood-

oxygen level drops. That drop, in turn, forces your heart to work harder to pump oxygen to 

the various parts of your body. In order to deliver adequate oxygen, the body may try to 

                                            
* There are a few documented cases of men diagnosed with TS-LAM; sporadic LAM affects women only. 
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compensate by producing more red blood cells. The growth of LAM cells also makes the 

structure of the lung less elastic. This loss of tissue flexibility causes the person with 

LAM to have difficulty moving air both into and out of the lungs. This airflow obstruction 

makes you short of breath, a condition called dyspnea. 

The thickening of the alveolar walls also results in a breakdown of the lung tissue and 

the formation of air-filled cavities, called blebs or cysts. As the disease progresses, there 

can be more extensive growth of smooth muscle cells throughout the lung and an 

increasing number of cysts formed. 

What Are The Symptoms? 

Many women with LAM suffer primarily from respiratory symptoms such as dyspnea 

with exertion, chest pain, chronic cough, and pneumothoraces (lung collapses). Some 

patients have benign kidney tumors called angiomyolipomas (AMLs) or an accumulation of 

milky fluid in the chest or abdomen called chyle. The abnormal cells that grow in the lung 

can block blood vessels in the lung, causing them to become swollen with blood and even to 

rupture, causing hemoptysis, the coughing up of blood or blood-stained sputum. 

Not every woman who has LAM experiences all of these symptoms. About two-thirds 

will have at least one lung collapse (pneumothorax), and about one-third will have leakage 

of fluid into the chest cavity (chylothorax). Angiomyolipomas (benign kidney tumors), which 

tend to be asymptomatic, are found in up to 30-50% of women with LAM. 

Each of these symptoms is addressed in another chapter. We suggest that you read 

first about the ones that apply to you. As your expertise grows, you may want to read 

about other possible complications and treatments.  

What Is The Course Of LAM? 

We know that LAM is a progressive disease, but its progression is usually very slow. In 

some women, however, the disease progresses at a rapid rate. Researchers are working to 

find indicators that will help determine who will have a more rapid rate of progression and 

who will progress more slowly. Whether the disease progression is slow or rapid, lung 

function tends to decrease over time causing some LAM patients to require, at some point, 

oxygen therapy. Lung transplantation is often considered as a last resort. While many 

women with LAM add several years to their lives through lung transplantation, it is not a 

cure. 

What Can I Expect? 

LAM affects each woman quite differently. Some women have no symptoms; others 

have more than one. Previously, the initial prognosis for a LAM patient was poor, but we 

have since learned that this was due primarily to LAM being diagnosed only in the advanced 

stages of the disease. Newer technologies such as the high-resolution CT (HRCT) scan and 

the VEGF-D blood test have allowed for much earlier diagnoses. In many cases, women 

have been diagnosed accidentally, for example, when a CT scan was done for a totally 
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unrelated reason. Now, investigators believe that some women who have LAM may never be 

diagnosed because their symptoms are too mild to be brought to medical attention. 

LAM patients have been followed at the National Heart, Lung, and Blood Institute 

(NHLBI) at the National Institutes of Health (NIH) since 1995, and researchers have 

learned a great deal about how LAM affects each woman differently. Many women with 

LAM live much longer than previously predicted. Remember: the rate of progression and 

the incidence of resulting symptoms can—and does—vary considerably among patients. 

While many questions about LAM have yet to be answered, the extraordinary progress 

in understanding the disease has provided real hope that a treatment for all women with 

LAM and possibly a cure can be achieved. 

How Is LAM Treated? 

Because LAM strikes women, particularly women of childbearing age, physicians have 

thought that the hormone estrogen might be involved in the abnormal muscle cell growth 

that characterizes the disease. 

Although there is no direct evidence of a relationship between estrogen and LAM, 

many of the earlier treatments of LAM focused on reducing the production and effect of 

estrogen. That is why women with LAM are advised against taking birth control pills or 

using hormone replacement therapy after menopause. Although there is no proof that 

having children will make your disease worse, there are case reports of LAM symptoms 

accelerating during pregnancy, and some doctors advise against pregnancy for this reason.  

Two treatments that were commonly used in the past are the administration of 

medroxyprogesterone, a synthetic version of the hormone progesterone, and an 

oophorectomy, the removal of the ovaries. Both treatments were designed to reduce 

estrogen levels. However, neither of these treatments was scientifically proven effective. 

Because of the lack of proven benefit, the risks of surgery, and the possibility of future 

osteoporosis and heart disease, surgery to remove the ovaries is no longer recommended. 

Although no therapy has yet been found to be an effective cure for LAM, an 

immunosuppressant called Sirolimus (Rapamycin) has shown to be invaluable in slowing the 

progression of LAM in many women. Promising treatment trials testing new medications are 

underway. You are encouraged to have your doctor check with The LAM Foundation 

regarding current treatment options. The Foundation can direct you and your doctor to the 

most up-to-date research.  

What Have We Learned about LAM? 

We know much more about LAM today than we did just fifteen years ago! The LAM 

Foundation actively funds scientists to search for the cause of the disease and to 

ultimately find a cure. In 2000, Dr. Elizabeth Henske, a LAM/TSC researcher currently at 

Brigham and Women’s in Boston, MA, discovered that a mutation of the TSC2 gene (one of 

two gene mutations responsible for tuberous sclerosis complex) is present in LAM cells, so 

LAM appears to be caused by a mutation of that gene. 
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Tuberous sclerosis complex (TSC) is a hereditary neurological disease that has, 

through research, been linked to LAM. Recent screening of female TSC patients has 

revealed that approximately 40% of them develop pulmonary LAM, referred to as TSC-

LAM. Women who have LAM, but do not have TSC, are said to have sporadic LAM. The 

similarities in the lung and kidney problems of sporadic LAM and TSC are of major interest 

to researchers. At this time, researchers believe that sporadic LAM is not hereditary. 

Mother-daughter transmission of sporadic LAM has never been reported.  

In addition to Henske’s work, there has recently been rapid progress in understanding 

LAM cell pathways and the regulation of cell growth. This progress provides evidence that 

the mutations in TSC1 (which forms the protein hamartin) and in TSC2 (which forms the 

protein tuberin) result in the uncontrolled growth of LAM cells. 

The immunosuppressant drug Rapamycin mimics the functions of hamartin and tuberin 

and may restore normal cell growth and division to LAM cells. This action is the basis of 

the Rapamycin treatment trial that began in the United States in 2003. 

One of the big questions about LAM is whether the disease originates in one location in 

the body and then spreads to other locations (the metastatic theory) or whether it arises 

independently in several locations. In some patients who have undergone lung 

transplantation, LAM cells from the recipient, not from the donor, have later been found 

in the donor lung. This finding supports the metastatic theory. If LAM cells are able to 

metastasize, there could possibly be an opportunity for treatment early in the disease—

treatment that would be based on interfering with the migration of LAM cells. 

1.2 The Epidemiology Of LAM 

LAM is a disease that occurs almost exclusively in women. A few cases of LAM 

occurring in men who also have TSC have been reported, and there is one reported case of 

sporadic LAM in a man. All races are affected, and women with LAM have been identified 

in over sixty countries. The average age of women at the time of diagnosis is 

approximately forty-eight, though, at the time of diagnosis, the reported age range is 

quite large—from six to seventy-five years of age. Also, most women with LAM have had 

symptoms for three to five years before ultimately being diagnosed.  

Although LAM is considered to be a rare disease, researchers believe that it is not as 

rare as previously thought. Current estimates of the incidence of LAM are based on data 

from registries in the United States, France, and the United Kingdom, three countries 

where there have been substantial organized efforts in contacting pulmonary physicians to 

determine the number of patients with LAM. As previously mentioned, because LAM is 

relatively uncommon, it is often misdiagnosed. Therefore, the current number of women 

diagnosed with LAM does not accurately represent the true prevalence of the disease. 

Rough estimates suggest that there could be as many as 30,000 to 50,000 women 

worldwide who actually have sporadic LAM.  
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Some cases of LAM occur in patients who also have tuberous sclerosis complex (TSC-

related LAM, or TSC-LAM). It now appears that as many as 30%-40% of women with TSC 

may also be affected with LAM*. The prevalence of TSC-LAM is better established from 

population data. TSC is known to occur in approximately one out of every 6,000 births, 

making the estimated number of TSC patients on earth one to two million. Because TSC 

occurs equally in women and men, there may be 8,000-10,000 cases of TSC-LAM in North 

America alone and up to 250,000 patients worldwide. 

1.3 LAM and Tuberous Sclerosis 

There are some similarities between sporadic LAM and TSC-LAM, but there are also 

substantial differences. In general, many women who have TSC-LAM experience less 

severe pulmonary complications than women who have sporadic LAM. For some women with 

TSC-LAM, however, the lung problems are identical to those of women with sporadic LAM 

and can be equally as severe.  

The common features of sporadic LAM and TSC are:  

 Kidney growths. People who have TSC get growths in their kidneys. These growths 

are the same as the angiomyolipomas that many women with LAM get in their 

kidneys.  

 Lung cysts. About 1 out of every 3 women who has TSC gets cysts in her lungs. 

These cysts are the same as the ones that women with sporadic LAM get in their 

lungs. 

Just as LAM affects women differently, so does TSC. Although some people (and 

remember TSC affects both men and women) have severe forms of TSC, many live very 

normal lives. Severe cases of TSC may involve brain disorders including seizures, mental 

retardation, or developmental delays caused by benign tumors in the brain. Quite often 

these brain disorders show up in childhood often leading to the TSC diagnosis. In addition 

to the brain, kidneys, and lungs, TSC also causes tumors in other internal organ systems, 

multiple lesions in the retinas of eyes, or angiofibromas (benign tumors made up mostly of 

fibrous tissue) that resemble acne on facial skin. Even fingers and toes aren’t exempt from 

the disease; they may have subungual (located under a fingernail or toenail) fibromas on 

them that occasionally need to be removed.  

If you or a loved one has TSC, you can find more detailed information about the 

disease by contacting the TS Alliance at 800.225.6872 or by visiting their website at 

www.tsalliance.org.   

                                            
* The LAM-TSC connection doesn’t surprise researchers because, in both diseases, two genetic defects are 

found in either the TSC1 gene (found on chromosome 9) or the TSC2 gene (found on chromosome 16). An 

abnormal copy of the gene exists in every cell of the body in tuberous sclerosis patients, causing the various 

manifestations of TSC that can encompass the entire body.  

http://www.tsalliance.org./
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1.4 LAM As Cancer  

There has been a growing accumulation of data that supports the reclassification of 

LAM as a “low-grade, destructive, metastasizing neoplasm”*— that is, a type of cancer. In 

1999, the World Health Organization referred to LAM as a “tumour-like” lesion and in 

their 2004 classification decreed LAM to be a “mesenchymal neoplasm,” that means that 

there is new growth of tumors in connective tissues, blood vessels, smooth muscle, and 

lymphatic vessels. LAM exhibits the properties typically associated with cancer: it forms 

new cell growth; it destroys tissue; and it metastasizes, or spreads, to other parts of the 

body. However, LAM is still LAM. 

The idea of LAM as cancer is a rather foreign concept to most doctors, especially 

those in the pulmonary community. The LAM Clinic doctors are concerned that if LAM is 

reclassified as a cancer, that in the emergency room setting LAM patient might be viewed 

as a “less salvageable soul.”  

The word cancer shouldn’t frighten you any more than lymphangioleiomyomatosis did 

when you were diagnosed. You were scared, right? Really scared! Most LAM patients, at 

least those who have been diagnosed for a bit, have come to terms with the disease. The 

name of the disease should not alter those feelings. The word cancer should give you hope 

for a longer life. Why? 

Before that question is answered, look at the negatives. Then you will be even more 

encouraged by the positives. 

The Negatives 

Did you feel any difference physically when you heard the word cancer? Probably not. 

But you probably did have an emotional response to the word cancer. Because LAM is so 

rare, you, in all probability, didn’t know anyone with the disease, so you had no reference 

for the impact LAM would have on your life. But cancer? Everyone has heard of cancer, 

and everyone knows at least one person who has or who has had cancer. So it stands to 

reason that perhaps your family and friends were more upset when they heard you had the 

Big “C” than they were when you told them you had LAM. But, in realty, the word cancer 

changes nothing about you or about LAM. Remember those often quoted sentences from 

Shakespeare? What is in a name? That which we call a rose by any other name would smell 

as sweet.” LAM—even if it’s called cancer—is still an interstitial lung disease. 

When cancer is discussed, people often refer to the four stages of cancer: one being 

the mildest and four the most serious. LAM has stages, too, but they’re based on the 

results of your PFTs, CT scans, and other tests. The stages of LAM are not as well 

defined. You really can’t relate LAM to cancer in terms of such definite stages. 

                                            
* Lymphangioleiomyomatosis. Calling It What It Is: A Low-Grade, Destructive, 

Metastasizing Neoplasm. Am J Respir Crit Care Med Vol 186, Iss. 12, pp 1210-1212, Dec 15, 

2012. 
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Have you already had trouble getting medical bills for LAM paid for? Are you worried 

that when your insurance company hears that you have cancer that your insurance 

coverage will change or that the company will no longer insure you? Don’t be. The new 

terminology probably won’t change anything for you. After all, LAM has its own 

International Classification of Diseases-9 (ICD-9) code number: 516-4. If that should 

change, a new number will designate LAM as cancer for your insurance company. 

The Positives 

Although the list of negatives might appear longer on paper than the list of positives, 

the positive aspects of the cancer designation have far greater impact for LAM. 

Designating LAM as cancer opens up the possibility of more funding—a lot more—for 

LAM research. How many times has someone asked you to donate to a cancer fund? Too 

many times to count? Probably. While many of those donated funds go into personal 

accounts for people with cancer, the big money comes from corporations. Companies all 

over the globe donate money for cancer research for altruistic reasons and, possibly more 

commonly, for tax benefits. The National Cancer Foundation (NCF) allocates funds for 

research just as The LAM Foundation allocates its funds to the scientists and research 

projects they select. By designating LAM as cancer, we get a piece of the NCF pie. 

Scientists have recognized the biological and biochemical similarities between LAM and 

cancer, and some of the top cancer research scientists are now involved in LAM research.  

We also benefit through the cancer research that has also been done. Past research 

may give us ways to look at LAM differently. If scientists are studying a similar disease, 

their research and insights may propel LAM research further. For example, if during the 

MILES Trial, the researchers had looked for biomarkers like estrogen receptors (so 

common in many forms of breast cancer and other cancers affecting women), they might 

have discovered more information about how LAM worked. What if they had? Would they 

have found a possible new treatment, or individualized treatments, that could have led to a 

cure?  

Do you still need another reason to be positive about the cancer designation? Think 

about how many cancers have or are close to having successful treatments like radiation, 

chemotherapy, and molecular targeting. Some cancers even have cures. Science is 

constantly developing new angles for research. Using DNA mapping—Thanks Human 

Genome Project!—as a base, cancer scientists are beginning to map individual cancers so 

that treatments can be specifically targeted to a cancer. Stem cells are providing even 

more answers.  

Are you convinced that LAM being termed a cancer is a good thing? LAM may be a 

cancer, but LAM is still LAM. You will still deal with shortness of breath, lung collapses, 

AMLs, and chyle issues. You will still have LAM. Don’t let the word cancer detour you on 

your journey with LAM. You are still one woman in a group of women who have been, and will 

continue to be, proactive about finding a cure for this disease, women who are known for 

being fighters and for being willing to be pioneers in drug trials. Embrace the term cancer. 

It’s a no-brainer.  
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2.1 Diagnosing LAM 

LAM is not easy to diagnose because it is so rare and also because it mimics other 

diseases like asthma, emphysema, and bronchitis. If you received your diagnosis without 

being misdiagnosed with something else first, be thankful for that and also be thankful for 

The LAM Foundation’s efforts to educate doctors and clinicians about the disease. If you 

were diagnosed years ago, your diagnosis probably took far longer to confirm. Nowadays, 

most cases of LAM can be diagnosed with a serum VEGF-D blood test and/or a high-

resolution CT (HRCT) scan, especially if you have symptoms such as a lung collapse, 

shortness of breath, or chest pain. Sometimes a benign kidney tumor, called an 

angiomyolipoma or AML, or a collection of fluid in the chest cavity, referred to as a 

chylothorax, can help to establish the diagnosis.  

When other clinical clues are lacking, a lung biopsy may be necessary, but an open lung 

biopsy is becoming the exception rather than the rule. The following are the most current 

methods used to diagnose LAM. 

High-Resolution CT Scan  

A high-resolution computed tomography (HRCT) scan is an x-ray process in which a 

machine takes pictures of “slices,” “planes,” or “cross sections” of the body at specified 

intervals and from many angles. These images, which can be viewed on a monitor or 

reproduced as photographs, give the impression of looking into the body from the top 

rather than the front, back, or side. HRCT scans provide a more detailed two-dimensional 

image of the inside of your lungs and chest than standard x-rays. The scans can reveal 

cysts or abnormal clusters of cells in your lungs, a collapsed lung, or enlarged lymph nodes; 

they can also show the extent to which the cysts have spread. In addition to an HRCT of 

your lungs, an abdominal CT scan is recommended to identify any angiomyolipomas, which 

are found in approximately 30-50% of women with Sporadic LAM. 

As mentioned above, the CT scan used to diagnose LAM is a high-resolution scan. 

Basically, that means it takes thinner sections and shows more detail than a standard CT 

scan. To diagnose or to establish the extent of LAM, you may receive a chest, abdominal, 

and/or pelvic scan. It is also a good idea to obtain a head CT or MRI at least once in your 

lifetime to screen for tuberous sclerosis complex (TSC).  

Before you have a CT scan, you must sign a consent form. The x-ray technician will want 

you to confirm that you’re not pregnant and to indicate if you’re allergic to the contrast 

medium the scan requires. If you do have allergies to that substance, the technician will 

proceed with the scan but without the use of the contrast dye. 

You’ll need to prepare a bit for the test. Usually, you’ll fast for four to six hours if 

you’ll be receiving contrast dye or if you feel you’ll need to be sedated. Just before the 

scan, you’ll change into a hospital gown; if you prefer, you may avoid a gown change by 

wearing clothing with no metal pieces (think sports bra and sweats or leggings).  
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In preparation for an abdominal or pelvic scan, you may be asked to drink a barium 

solution that, when in your system, provides enhanced visibility of the organs being 

scanned. The barium solution is offered in a variety of flavors and generally served chilled. 

Although not perfectly pleasing to the palate, it has improved over the years and really 

doesn’t taste too bad. During the scan you’ll be asked to lie flat (usually on your back but 

sometimes on your stomach or on one side) on a narrow table that slides into the scanner. 

If contrast dye is being used, an IV will be inserted into your arm before you’re scanned or 

after the first set of scans is performed. 

The scanner emits x-rays in a complete circle around you. Each slice of x-rays lasts a 

few seconds. The table is then advanced into the scanner a slight amount, and a new slice 

of x-rays is taken. During the test, you must remain still. A recorded voice will tell you 

when to hold your breath and when to breathe out. In addition, a sound system is built into 

the machine to allow for communication with the technician, a real person, during the test. 

If you have trouble holding your breath for the amount of time needed, let the technician 

know and the hold time will be adjusted. 

Again, if contrast dye is being used, the contrast medium will be injected through an 

IV that has been placed in your vein to help define blood vessels and certain tissues, 

making them easier for the doctor to view. When the dye is injected, you may feel a “rush” 

or a warm sensation, which lingers just a short while. The entire HRCT procedure generally 

only takes between 15 and 30 minutes. Often, the preparation time is longer than the scan 

time. 

When the test is over, drink plenty of water to flush the dye through your system 

quickly. 

VEGF-D Blood Test  

This is a blood-based diagnostic test for LAM in women. Vascular endothelial growth 

factor-D (VEGF-D) is a protein that is involved in lymphatic vessel formation and growth 

and tumor metastasis. VEGF-D levels can be used to distinguish LAM from other cystic 

lung diseases that present with similar high-resolution CT scan appearances. When VEGF-D 

levels are elevated above a certain threshold, surgical biopsy may not be required for 

diagnosis in some cases. VEGF-D may also be useful as a screening test for LAM in women 

with TSC. A normal VEGF-D level, however, does not necessarily mean that you don’t have 

LAM. 

The VEGF-D test can be ordered through the Translational Trials Development and 

Support Laboratory (TTDSL) at Cincinnati Children’s Hospital. You can visit 

http://www.cincinnatichildrens.org/ttdsl and choose the VEGF-D Quantification Sample 

Submission Form.   

http://www.cincinnatichildrens.org/ttdsl
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Research shows that VEGF-D levels are useful markers in LAM and correlate with 

disease severity and treatment response. These findings suggest that VEGF-D levels can 

be used to help LAM patients and their providers in assessing the risks and potential 

benefits of sirolimus therapy. 

Lung Biopsy 

If a high-resolution CT scan and a serum VEGF-D test can’t conclusively diagnose LAM, 

you might need to have a lung biopsy. This diagnostic method involves removing samples of 

lung tissue, which are then examined under a microscope to look for abnormalities that 

may indicate LAM. Physicians have several ways to obtain tissue samples. 

Transbronchial Biopsy via a Bronchoscopy  

A bronchoscopy is an examination of the inside of your lungs. It’s often performed 

after lung transplantation to check for signs of infection or rejection.  

Your pulmonologist performs the procedure by guiding a bronchoscope (a flexible tube 

with a fiber optic imaging attachment on one end) down into your lungs to examine the 

airways. Usually the scope goes down via one of your nostrils, then on through your trachea 

(windpipe), and finally into your lungs. When your pulmonologist extracts a small amount of 

lung tissue for biopsy, it’s called a “transbronchial biopsy.” The extraction is sometimes 

done with tiny forceps or by using bronchial lavage, that is, introducing a tiny bit of saline 

solution into the lungs and suctioning it back out. However, the amount of tissue that is 

obtainable by a bronchial lavage is sometimes insufficient to make a definitive diagnosis. 

Prior to the bronchoscopy, which can be done as an outpatient procedure, you’ll usually 

have some blood work, pulmonary function tests (PFTs), and a chest x-ray. Generally, you’ll 

be instructed to fast before a bronchoscopy, so you won’t be allowed anything to eat or 

drink the night before the test.  

When you get to the hospital or clinic, an IV will be started. Once that is inserted, 

you’ll inhale a mist of Lidocaine, or a similar anesthetic, to numb the mucous membranes in 

your nose and throat. Sometimes you’ll also be given Lidocaine to rinse and gargle with. You 

want your throat to be very numb before the tube is inserted to eliminate the gag reflex 

that occurs when an object is placed into the back of your throat. 

Once your throat is numb, a nurse will swab even more Lidocaine in your throat and will 

put Lidocaine gel in your nose. You’ll be given a medication like Fentanyl or Versed to relax 

you. Just before the procedure, you’ll be hooked up to an EKG monitor, and a pulse 

oximeter will be placed on your finger. You may also have oxygen set up to flow through 

the nostril that’s not being used for the bronchoscopy. 

Generally, because of the drugs, you’ll probably not be fully alert during the procedure. 

But, if you are, you may feel liquid trickling down the back of your throat and you may feel 

the need to cough. If you do cough, you’ll receive more anesthetic. 
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When the procedure is complete, you’ll be monitored until the drugs wear off and 

you’re again breathing comfortably on your own. Once your cough reflex returns, a signal 

that your throat is no longer numb, you’ll be allowed to eat and drink. Another chest x-ray 

may be done to ensure that you didn’t suffer a small pneumothorax (lung collapse) or some 

other complication during the procedure. There’s also a slight chance that you’ll need to 

stay overnight for observation. 

Thoracoscopy  

A thoracoscopy, also called video-assisted thorascopic surgery (VATS), is the most 

commonly performed biopsy for LAM. During the procedure, a small, lighted tube 

(endoscope) is inserted into tiny incisions (or ports) in your chest wall so that the interior 

of the lung can be viewed and small pieces of tissue can be removed. This procedure is 

performed in the hospital under general anesthesia. 

A thoracoscopy is less painful and usually entails a shorter hospital stay and recovery 

time than a thoracotomy.  

Thoracotomy or Open Biopsy  

A thoracotomy should be performed only as a last resort. During this procedure, a few 

small pieces of lung tissue are removed through a long incision made in the chest wall 

between the ribs. This procedure also takes place in the hospital under general anesthesia. 

A thoracotomy is an invasive surgery. Depending on the size of the incision and the 

length of the procedure, you’ll require anywhere from one night to a weeklong stay in the 

hospital. Your full recovery can take a few weeks to a few months.  

For more information on thoracoscopy and thoracotomy, see 5.1, Pneumothorax And Its 

Management.  

Once you receive your official diagnosis, you’ll undergo many other tests—from routine 

blood work to extensive pulmonary function tests—to evaluate your disease and to monitor 

its progression. Many of these tests and procedures are described in the following 

sections. 

2.2 Pulmonary Function Tests 

Pulmonary function tests (PFTs) evaluate how well your lungs are working. They can 

reveal the presence of lung disease or an abnormality in lung function. A pattern of test 

results that deviate from normal values can indicate certain types of disorders and their 

severity. PFTs provide an objective evaluation—a technical measurement—of your lung 

function, as opposed to a subjective evaluation—such as asking how you’re feeling that day. 

Keep in mind, though, that how you feel is often at least somewhat related to your PFT 

scores.   
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PFTs don’t measure LAM itself; that is, they won’t tell you how many cysts are in your 

lungs, nor will they tell you the size of the cysts. However, when your PFT scores are 

compared to those of a reference or control population, the results take on more meaning 

and will provide you and your doctor with a clearer picture of how LAM is, or is not, 

currently affecting your lung function. 

A reference population is a group of people who are the same age, gender, height, and 

ethnicity as the person taking the test. (Weight is not a factor in determining predicted 

values, but it is important for interpreting your results, which is why it will be recorded as 

well.) The test scores of the reference population are averaged. This average appears as 

the predicted value (or reference value) on a test, and that is the number to which your 

score is compared. In addition to the initial comparison of your scores to those of the 

reference group, you will need to have multiple sets of PFTs over a period of time. Since 

there is always a margin of error in these tests, multiple sets of scores are necessary to 

accurately indicate whether or not there has been a progression of your disease. 

The Lungs and The Mechanics of Breathing 

To understand how LAM affects you, you need to have a basic understanding of the 

lungs and their structure. Your lungs are two sponge-like organs. Your right lung is made up 

of three lobes or sections and is a bit larger than your left lung, which has only two lobes. 

These two organs are connected by bronchial tubes—think of an upside-down tree. Your 

trachea, also called the windpipe (a tube that leads downward from the larynx or voice 

box), is equivalent to the trunk of the tree. The trachea branches off into two main 

sections or bronchi: the left bronchus and the right bronchus, which extend into the lungs. 

Branching out from the bronchi (plural for bronchus) are the bronchioles, a smaller series 

of tubes. As the airway structure divides more and more, these sections become smaller 

and smaller, just as the branches of a tree become smaller the higher up they are in the 

tree. The bronchioles end in tiny air sacs called alveoli (plural for alveolus). These tiny sacs 

have thin cell walls that are surrounded by tiny blood vessels. Because alveoli cell walls are 

so thin, they’re able to pass oxygen into the blood. In exchange, carbon dioxide (a waste 

product of your body) enters the sacs, travels up the bronchioles to the bronchi, up the 

trachea, and is finally breathed out of the body. 
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A brief explanation of the mechanics of breathing can give you a better idea of the 

problems caused by LAM. The diaphragm is a large muscle situated under the lungs. With 

normal lungs, the diaphragm has an upwardly curved shape when the lungs are at rest. As 

you inhale, the diaphragm contracts downward along with the muscles attached to the ribs. 

These movements cause the chest cavity to enlarge, pulling air into the lungs. The 

elasticity of the lungs causes the diaphragm and rib muscles to recoil, making the chest 

cavity smaller and pushing the air out of the lungs. You then exhale, deflating the lungs. 

This is the normal pattern of inhaling and exhaling.  

With diseases like LAM, the elasticity of the lungs is often reduced due to the growth 

of abnormal cells. The reduction in elasticity often causes air trapping, a problem that 

increases the lung volume. When the lung volume is increased because of air trapping, the 

diaphragm is forced flat and thus cannot recoil and push air out as readily as it should.  

Another feature of breathing mechanics occurs in the small airways. In healthy lungs, 

these small airways increase and decrease in size with inspiration and expiration. Elastic 

tendons tug on the alveolar walls of the airways and pull them open as you inhale. When the 

air passes through, the tendons release and the airways close. In lungs with LAM, the 

proliferation of abnormal muscle cells decreases the elasticity of the tendons. The 

tendons can’t open the small airways as well as they should; the loss of elasticity also 

causes the airways to close prematurely, obstructing the airflow. When this happens, gas 

becomes trapped, the lungs become larger due to the trapped air, and the diaphragm 

flattens and doesn’t function properly. Your PFT scores measure all of these aspects of 

breathing mechanics. 

Performing Pulmonary Function Tests  

Pulmonary function tests are usually performed in a pulmonary function laboratory. 

During the test, you’ll sit in a chair and wear a clip on your nose while breathing into a tube 

connected to a machine that will record the results. The tests are painless although you 

may find them fatiguing.  

Often, after you have performed the series of tests, you’ll be given a bronchodilator, 

like Albuterol, to inhale. This allows your airways to open (relax) more. You’ll then be asked 

to repeat several of the tests to see if your breathing improves. Not all women with LAM 

see improvement, but some do. 

Accuracy 

The first time you perform a set of PFTs you might wonder if your scores are 

accurate. In general, they’re accurate, plus or minus a few percentage points—but not the 

first few times you take the tests. Learning how to breathe correctly during PFTs takes 

practice, so your first few sets may not be as accurate as later ones. And even after 

you’re experienced with PFTs, your test results may vary on any given day, which is why 

repeated tests are so useful.  
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In addition to gaining experience with PFTs, accuracy depends on several factors, 

including your effort, the skill of your technician, and the machine, called a spirometer 

(hence, some of the tests being called spirometry), that is being used for the testing. In 

order to get the most accurate scores, wear loose-fitting clothes that don’t restrict your 

breathing and avoid eating a heavy meal before testing. If your stomach is too full, it may 

press on your diaphragm, thereby limiting your ability to breathe deeply. Before the PFT 

you should also avoid coffee or caffeine, substances that can affect the outcome of the 

tests. If you use inhaled medications such as bronchodilators, your doctor or technician 

will probably ask that you refrain from using them before the tests, allowing for more 

accurate measurements.  

When you perform PFTs, you’ll be asked to repeat each test at least three times. Your 

expirations should meet “acceptable” standards and be reproducible. Repeating a test 

several times allows your technician to obtain the most accurate evaluation of your overall 

performance, ensuring that a very high or a very low score is not merely a fluke. 

Performing every test at your maximum effort provides the best results. 

Always keep one point in mind: Your PFT results may not be completely accurate on any 

given day. As mentioned, PFTs always have a margin of error, and sometimes you may not 

perform well due to a cold, allergies, or fatigue. Even the time of day can affect your 

results. But, because you’ll be doing these tests on a regular basis, a trend will develop and 

you’ll be able to determine if you’re remaining stable or if the disease is progressing. One 

day you may have a really low score on a section of the test, but, six months later when you 

perform that same test, your score may be more consistent with your previous results. You 

have to condition yourself not to get upset about one bad score or one bad day.  

You’ll also find that the respiratory technician who administers your tests is vital to an 

accurate and successful performance. A good technician will explain what you’ll be doing 

before you breathe into the machine and will also coach you through the test. Very few 

people can remember what to do once they put on nose clips and place their mouths around 

the mouthpieces. If possible, request the same technician each time because, as you learn 

that person’s technique, you’ll receive better results. Plus, working with someone you know 

can help you feel more relaxed, another factor that contributes to accurate testing. 

A final factor in obtaining reliable test results is the machine being used. In a good lab, 

the machines are checked regularly and calibrated properly. A well-maintained machine will 

give you true results. You might, however, notice subtle differences in scores from 

different machines. Slight variations from machine to machine are quite normal, but your 

test results should be relatively close. Also, not all institutions use the same reference 

equations to figure percent predicted, so when comparing results from one lab to another, 

look at the actual or measured values rather than the percentages.  

The American Thoracic Society (ATS) dictates how PFTs should be performed, the 

proper standards for accuracy, the specifications of the equipment, and the sanitary 

practices to ensure safe testing. The standards also state that each patient should exert 

maximum effort, so you may see your technician recording what he or she perceives your 

effort to be. The ATS guidelines also dictate that three attempts must be acceptable and, 
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of those three, two of them need to be reproducible (within a certain percent of each 

other) to be considered accurate. Obviously, sometimes this is not possible, so the best 

results will be used. 

The Scores  

So, what do all of these tests mean for you? Your test results indicate to you and to 

your doctor the severity of your disease and whether it’s progressing. When you look at 

your results, you might be overwhelmed at all the different values and scores; some values 

are more important than others, and those are the ones you need to focus on.  

First of all, remember that your scores are compared to predicted values—the average 

numbers of a reference population—based on age, gender, height, and ethnicity. In 

general, a normal score would be considered anywhere from 80% to 120% of the predicted 

value.  

PFTs are divided into three main sets of tests: the first set, called spirometry, 

measures airflow and function (the mechanics of breathing); the second set checks lung 

volumes; and the third set of tests examines your diffusing capacity, that is, the exchange 

of gases to and from your respiratory system and your circulatory system. PFTs are also 

used to assess your response to a bronchodilator. Some doctors order a full set of PFTs 

for each of your visits, but some may ask for the full set once a year or so and use just 

spirometry for interim visits.  

Spirometry 

As mentioned above, spirometry is a test that provides measurements of airflow and 

function. It’s performed on a machine called a spirometer. This test measures how much 

air you can inhale and exhale, as well as how fast you can blow out air. There are two values 

in spirometry that are especially important for LAM patients—the forced expiratory 

volume in one second (FEV1), and the forced vital capacity (FVC). The ratio of the two 

values (FEV1/FVC) also yields important information. The maneuver for spirometry is as 

follows:  

 

Normal breathing. Take a big breath in, and blow it out as fast and as long as you 
can. Keep blowing until you’re empty and can’t blow out any more air. Keep blowing. 
Keep going. Take a big breath in.  

The FEV1 is the maximum amount of air you can forcibly blow out in one second after a 

full inhalation. This test measures obstruction of airflow in the airways. In LAM, as the 

smooth muscle tissue increases, your lung tissue loses its elasticity and your airways 

narrow prematurely. When this happens, you sometimes exhale less air or it takes a lot 

longer for you to exhale than it does for a healthy person. In LAM, the FEV1 is usually 

                                            
 Although you may find it surprising, some people actually volunteer to perform these tests just to act as 

controls for scientific comparison. 
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reduced. The rate of decline in FEV1 is an index of the disease’s progression. Healthy 

people lose about 10-25 ml of FEV1 per year. LAM patients lose about 90 ml/year, and 

smokers lose about 70 ml/year.  

The FEV1 indicates the amount of airway obstruction and determines the stage of 

LAM. These stages are based on a comparison to the reference population. Your FEV1 

percentage is found by dividing your FEV1 value in liters by the reference population’s 

value in liters. The following percentages are intended as a means for classifying severity. 

Some doctors might use different percentages and/or other factors to rate your severity. 

However, percentages aren’t everything. The actual liter amounts you inhale and exhale are 

usually better indicators of severity. And remember, how you perceive you quality of life 

(QOL) is a very important consideration. 

 

Normal: 80 - 100% predicted 

Mild: 60 - 80% predicted 

Moderate: 40 - 60% predicted 

Severe: < 40% predicted 

 

The FVC is the total amount of air you can exhale forcefully in the spirometry 

maneuver. It’s another indicator of airway obstruction. In LAM, the FVC is usually normal 

or reduced. 

The FEV1/FVC result is not a value in itself but, rather, the ratio of the FEV1 and the 

FVC. It, too, is a very significant number for LAM patients. This ratio is expressed as a 

percentage. Above 70% is considered normal for an adult and a reduction in this number 

generally indicates obstruction of the larger airways, a condition in which you have trouble 

moving air out of your lungs. Sometimes, however, below normal FEV1 and FVC 

measurements yield a normal to high ratio. This result is usually an indication of restrictive 

disease. In women with LAM, restriction, or being unable to get enough air in, is less 

common than obstruction. However, sometimes with obstruction it certainly feels as if you 

can’t get enough air in, but this feeling is actually due to your inability to exhale 

efficiently. 

There are two other values for spirometry. The first value, FEF25-75 measures the 

mid to smaller airways (peripheral airways) and refers to how fast you can blow out in the 

middle 25-75% of the test. Abnormal results can be an early indicator of airway 

obstruction.  

The other value, the Peak Expiratory Flow Rate (PEFR)—also called the Peak Expiratory 

Flow (PEF), the Peak Flow (PF), or the Forced Expiratory Flow Maximum (FEFMax)—

measures how fast you can breathe air out. Because it’s more sensitive to your effort than 

other tests, it isn’t as reliable an indicator of problems. 
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Spirometry is also used to assess response to a bronchodilator. Once you have 

completed your full set of PFTs, you may be asked to inhale a bronchodilator. You then 

wait a few minutes before repeating the spirometry test. If your airways are responsive 

to the medication (usually an increase of 200 ml or 12%), that is, if you see an increase in 

your spirometry scores (lung function), then you may be given an inhaler to use on a regular 

basis. If no improvement is seen after using the bronchodilator, it doesn’t mean that a 

bronchodilator won’t help you at all; even if it doesn’t increase your lung function, it may 

help with symptoms (e.g., decreasing your shortness of breath and/or cough) or sometimes 

it may simply give you peace of mind.  

Your spirometry scores will look something like this: 

  Actual Predicted % Predicted  Post % Pred % Change 

FVC (L) 3.22 3.78 85.2%  3.68 97.3% 14.2% 

FEV1 (L) 1.15 2.87 39.9%  1.55 53.9% 34.9% 

With these results, your pre-bronchodilator FEV1/FVC in liters would give you a ratio 

of 36%. 

How To Interpret The Results 

Your airflow is measured in liters (L). Then the liter flow is calculated in percentages 

by comparison to the reference numbers.  

On the left, your results without a bronchodilator: 

Actual (or measured): The amount of air in liters (L) you exhale 

Predicted: The average response of the reference group 

% Predicted (% Reference): How your scores compared to the reference group 

On the right, your results after inhaling a bronchodilator: 

Post: The amount of air in liters (L) you exhale 

% Pred: How your scores compared to the reference group after using a 

bronchodilator 

% Change: How much your flow changed after using a bronchodilator 

 

As mentioned earlier, some pulmonary function calculations include ethnicity, gender, 

height, and age in the reference population. Weight can have an effect on your ability to 

take a deep breath, but it has little effect on spirometry.  

The person who performs your spirometry is essential in helping you to achieve the 

most accurate test scores you can. He or she needs to be reliable and needs to motivate 

you and talk you through the tests so that you’re able to do your best. PFTs can be very, 
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very tiring, and you can easily forget when you’re supposed to inhale, exhale, or hold your 

breath. A good respiratory technician will constantly provide feedback and suggest tips 

for you to perform the tests as successfully as possible. If you feel you aren’t being 

supported sufficiently, ask for help—tell the technician to remind you about what you need 

to do. 

Lung Volumes  

 Inhale. Exhale. Inhale. Exhale. How could something so natural need so much 

explanation? How much air you move in and out of your lungs and how much air gets 

trapped in the lungs are essential questions that your doctors need answers to, so here are 

some other values they look at when evaluating your lung function. First, there are four 

lung volumes:  

1. The tidal volume (TV) is the amount of air you inhale and exhale during your 

resting or normal breathing pattern.  

2. The inspiratory reserve volume (IRV) is the amount of air that you can take in 

from a normal resting inspiration to the fullest inspiration. To obtain this value, 

first you take in a normal, or regular, breath. At the end of that inhalation, you 

take in as much additional air as possible. This additional air provides your IRV 

value.  

3. The expiratory reserve volume (ERV) is the additional amount of air you can 

forcibly exhale after you’ve exhaled normally. 

4. The residual or reserve volume (RV) is the amount of air left in your lungs after 

a forced expiration, that is, after you’ve blown out as much air as you possibly 

can. In LAM, the RV is usually increased because of trapped gas. 

Combinations of these lung volumes make up lung capacities:* 

1. The functional residual capacity (FRC) measures the volume of gas in the lungs 

at rest. Another way of saying this is that the FRC is the amount of air that is 

not expelled but rather remains in your lungs after a normal exhalation. This 

capacity is made up of two lung volumes, the expiratory reserve volume (ERV) 

and the residual volume (RV).   

2. The inspiratory capacity (IC) is the total amount of air that you can draw into 

your lungs after a normal exhalation. 

3. The total lung capacity (TLC) indicates the maximum amount of gas the lungs can 

hold after you’ve inhaled as much air as you possibly can. In LAM, the TLC is 

usually normal or slightly increased because the lungs become hyperinflated.  

4. The vital capacity (VC) is the amount of air that you can forcibly exhale 

following a full inspiration. 

Lung volume measurements can be obtained by one of three different methods: 

nitrogen washout, helium dilution, or body plethysmography (body box).  

                                            
* Ask your doctor or respiratory technician for more detailed explanations. 
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1. Nitrogen washout: You breathe 100% oxygen for approximately seven minutes. 

Each time you exhale, you breathe out some nitrogen, which is in your lungs from 

your normal breathing. As you breathe in the pure oxygen, the nitrogen is 

measured with each exhalation until it’s down to a certain level or until you tire 

and can no longer continue the test. Once you “washout,” that is, get the 

nitrogen out of your system, your FRC is calculated. 

2. Helium dilution: You breathe a mixture of gas with a known concentration of 

helium (usually 10%) for approximately 2-5 minutes. As you’re breathing, the 

helium mixes with the gases in your lungs. Once the gases in your lungs are 

“diluted” with helium, your FRC is calculated.  

3. Body plethysmography (body box): You sit in a large glass chamber or box, 

known as a plethysmograph. When the door is closed and the pressure in the box 

has stabilized, you’ll be asked to breathe in different ways. While you’re 

breathing, pressure readings are taken, readings that allow the computer to 

calculate the volume of air in your chest. This is the most accurate method for 

obtaining lung volumes and capacities. 

Your scores will look something like this:  

 Actual Predicted % Predicted 

TLC (L) 5.38 5.27 102 

FRC (L) 2.47 2.70 91 

RV (L) 1.28 1.50 85 

Normal is considered to be 80-120% of predicted. 

Diffusion 

The diffusion capacity for carbon monoxide (DLCO) checks your gas exchange: how well 

gases are passing from the air sacs of the lungs into the bloodstream. A small measured 

amount (not enough to harm you) of carbon monoxide (CO) is inhaled into the lungs. You 

hold your breath for a short period of time. When you blow out, the machine measures how 

much CO you expel. If you blow too much CO back out, your capacity to pass oxygen into 

the bloodstream is reduced. In LAM, most patients have a reduced DLCO, and this value, 

like the FEV1, is a major indicator of the severity of the disease. But, as with all of these 

tests, isolated readings can vary so you’ll want to watch for trends over time. The 

maneuver for the DLCO is as follows: 

Normal breathing. Take in a big breath and then blow it out slowly and completely. Take in 
another quick full breath. Hold it for 7-10 seconds. Blow out quickly and completely. 
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You may never fully understand the meaning of all of the PFT values, and that’s okay. 

Many women with LAM don’t understand all of the scores. Do what you can to learn about 

the three most important values for LAM patients; FEV1, DLCO, and FVC. Let your doctors 

take care of the rest.  

2.3 Imaging Tests 

Chest X-Ray 

A chest x-ray is often used to detect problems (e.g., pneumothorax and chylothorax) 

and abnormalities in the lungs, heart, and bones in the chest. LAM patients are usually x-

rayed from two different directions—once from the back, providing a view of the chest 

from the back to the front, and once laterally, that is, from one side to the other.  

Having a chest x-ray is a simple and painless process. As with all types of x-rays, you’ll 

be asked if there’s any chance you’re pregnant. If not, you’ll be asked to remove all of your 

clothing and jewelry from the chest and neck area and change into a plain surgical-type top 

or hospital gown. If there is a chance you’re pregnant, you and your doctor will need to 

discuss whether or not you should proceed with an x-ray. 

Although a chest x-ray isn’t sufficient to indicate the cystic structure of LAM, it can 

indicate pneumothoraces and areas of pleural effusion and chylothorax. 

CT Scan 

CT scans, especially high-resolution CT scans, are often sufficient to diagnose LAM; 

they’re also regularly performed to monitor the course of the disease. Please see 2.1, 

Diagnosing LAM. 

Magnetic Resonance Imaging 

Magnetic Resonance Imaging (MRI) is a sophisticated imaging technique that uses 

magnetism and radio waves to view internal structures of the body, especially soft tissues 

and the brain. The resulting images are remarkably clear and quite detailed. 

An MRI works like this: a powerful magnet pulls atoms toward it temporarily. Once the 

atoms are lined up with this magnetic field, radio waves are bounced at the nuclei of the 

atoms to disrupt them. The computer that is attached to the machine processes the 

energy given off by the nuclei as they return to their normal state, and then it interprets 

that energy as a picture or scan. 

Because such strong magnetism is used, you’ll need to remove any metal jewelry, 

zippers, or buttons. Your clothes and personal belongings must be left in another room to 

protect them from the magnetic field, which can damage your credit cards and cell phone. 

Other than removing any metal you’re wearing, no preparation is needed for an MRI. 
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During the procedure you’ll lie on a table that slides into a tubular scanner, which is 

actually a large magnet. MRIs are notorious for their noise and relatively narrow space. 

Some technicians will offer you a choice of music to listen to during the test, and all 

technicians should offer you earplugs or other protection for your ears. If they neglect to 

offer ear protection, don’t hesitate to speak up and ask for something to muffle the 

sound. 

If you are claustrophobic, let the technician know and ask for something to calm your 

anxiety. You can also use imagery to picture a serene scene or to imagine yourself 

performing an activity that is calming for you.  

Noise aside, an MRI is easy and quick, and you won’t need any recovery time unless you 

fall asleep during the procedure. 

Ultrasound 

An ultrasound is another aid used to assist physicians and technologists in viewing 

internal organs. A small hand-held instrument called a transducer bounces high-frequency 

sound waves, which the human ear cannot hear, off the organ being examined. The sound 

waves, which echo back, are picked up by the same device, which then sends the signals to 

a computer. The computer translates the impulses into an image on a monitor. Since the 

ultrasound is constantly emitting and picking up sound waves, the images are always moving; 

they aren’t stationary like x-rays or MRIs. 

Some women are familiar with prenatal ultrasounds used to monitor fetuses during 

pregnancy. Other women may have had ultrasounds of their breasts to study suspicious 

areas that show up during mammograms. The same ultrasound principles are applied to 

check for angiomyolipomas (AMLs) in the kidneys and in other internal organs in women 

with LAM. 

The technician performing the test will apply a lubricating gel to the area being 

scanned (kind technicians warm the gel first). The gel allows for good contact between the 

transducer and your skin, and it also allows the transducer to glide easily across your 

abdomen. You’ll feel some pressure as the technician pushes the transducer into your 

abdomen in an effort to get as close as possible to a specific organ to get as good an image 

as possible. Occasionally, the technician will ask you to hold your breath so that a better 

scan can be obtained. 

Generally you don’t need to prepare for an ultrasound, but occasionally you will be asked 

to fast so that your stomach, bladder, and bowels aren’t full, thus blocking the view of 

another organ. For some scans, like scans of the bladder, you may be asked to drink a large 

amount of water and not urinate until the test is over. But, generally, ultrasounds are 

relatively easy tests to undergo. 

Wear loose-fitting clothes or change into a hospital gown for the ultrasound. Why? 

Because technicians use what seems to be an entire tube of lubricating gel when doing a 

scan. The slimy, slippery gel gets on your clothing very easily, and although it will wash out 

of your clothes, you’ll feel distastefully damp and sticky until you change. 
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Bone-Density Scan 

Some women with LAM also have, or eventually develop, osteoporosis, so this condition 

needs to be monitored as well. The scan used to monitor this condition, a bone-density 

scan, is the simplest scan of all. When you’re first diagnosed you should have this scan to 

establish a baseline to which future scans can be compared. This will show the condition of 

your bones—whether your bones are still strong and dense or whether you already have 

some form of osteopenia or osteoporosis. 

If the scans show that your bones are healthy, continue to monitor them with regular 

scans about a year apart or as often as your doctor recommends. (Medicare pays for bone-

density scans every twenty-four months.) Although there’s no real preparation for these 

scans except to change into clothing without metal, you’ll again be asked if there’s any 

chance you’re pregnant, and you’ll probably sign a consent form. One note of caution: If 

you’re having a series of tests done, you must have your bone density performed before 

you are injected with any type of contrast dye (e.g., for a CT scan). If you have the dye in 

your system, the bone scan will be difficult, if not impossible, to read. 

When you’re changed and ready for the scan, you’ll be asked to sit or lie in several 

different positions. Various parts of your body are scanned to get a good sense of your 

overall bone density. For a scan of your spine, you’ll probably lie on your back with your legs 

bent at the knee and resting on a cube, so that your back will flatten out onto the table. 

You lie still while the scanning machine moves around you. If your hip is scanned, you’ll lie 

flat and your feet will be gently strapped to a board to hold them steady. For your wrist, 

you’ll sit up and rest your arm on the table; the technician will position your wrist. 

Generally, the positioning takes more time than the scan, but nothing is uncomfortable. So 

just relax and be still. 

2.4 Cardiac Tests 

Breathing difficulties can affect much more than your lungs; they can also affect your 

other organs, most especially your heart. Consequently, even though LAM is considered a 

lung disease, you should have regular checkups of your heart. 

Blood Pressure 

Almost every woman who’s ever gone to a doctor has had her blood pressure read; it’s 

probably the most common monitoring test there is, except perhaps taking your 

temperature. You might think that the following paragraphs devoted to blood pressure 

monitoring are excessive for such a simple test, but hypertension (the medical term for 

high blood pressure) is a very, very serious problem that must be detected and treated. 

Hypertension can cause heart problems, kidney problems, strokes, and even death. If you 

have a family history of hypertension, it’s even more vital to have your blood pressure 

checked regularly.  

Having your blood pressure monitored is quite simple. A cuff with an inflatable bladder 

or sac inside is wrapped around your upper arm. This cuff is gradually inflated and 
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deflated, either electronically or manually. When the cuff is inflated, the air blocks the 

blood that flows through a large artery. Deflating the cuff allows the blood to flow again. 

When the blood resumes its flow, a dial, which is attached to the cuff, registers the first 

heart beat (systolic pressure) and the last beat (diastolic pressure), which your nurse or 

doctor listens to with a stethoscope. The two numbers provide your blood pressure 

reading, for example, 120/80, with the upper number indicating the systolic pressure and 

the lower number representing the diastolic pressure. 

To get the most accurate reading, avoid coffee and other highly caffeinated beverages 

and make sure you have gone to the bathroom and emptied your bladder beforehand. Sit 

with your feet flat on the floor, refrain from talking, and breathe normally. Clothing that 

allows access to your upper arm is easier on both you and the person taking your blood 

pressure. 

According to the MedlinePlus Encyclopedia,* the explanation of blood pressure is as 

follows:   

Blood pressure is a measurement of the force applied to the walls of the arteries as the 
heart pumps blood through the body. The pressure is determined by the force and amount 
of blood pumped and the size and flexibility of the arteries.  

A healthy person's arteries are muscular and elastic. They stretch when the heart 

pumps blood through them; the amount they stretch depends on how much force the blood 

exerts. Your blood pressure constantly changes due to activity, medication, position, and 

almost any other factor you can imagine. Your heart beats about 60 to 80 times a minute 

under normal conditions. With each beat, it sends a surge of blood into your arteries. That 

surge causes the blood pressure in your arteries to go up. Conversely, when your heart 

relaxes between beats, your blood pressure goes down. 

This means that you really have two levels of blood pressure. The higher level (systolic 

pressure) occurs when your heart is beating. The lower level (diastolic pressure) occurs 

when your heart is resting. Both levels are measured, which is why the blood pressure 

reading is stated as one number over another, for example 110/70.** Again, the top number 

relates to the systolic pressure and shows the maximum amount of pressure exerted on 

your arteries. The bottom number represents the diastolic pressure or the minimum 

pressure on your arteries, that is, when your heart is at rest. The harder it is for the 

blood to flow through your blood vessels, the higher both numbers will be—and the more 

strain there is on your heart. 

                                            
* http://www.nlm.nih.gov/medlineplus/ency/imagepages/9124.htm  

 
** Blood pressure readings are measured in millimeters of mercury (mmHg). 

http://www.nlm.nih.gov/medlineplus/ency/imagepages/9124.htm
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Recently, new guidelines for blood pressure in adults 18 and older have been 

established.  

Normal: <120/<80 

Prehypertension: 120-139/80-89 

Stage 1 hypertension: 140-159/90-99 

Stage 2 hypertension: 160/100 or greater 
 

If you have prehypertension or Stage 1 or 2 hypertension, your doctor will advise you 

about possible treatment and/or monitoring. 

A condition called White Coat Hypertension —a reaction to the doctor's white coat—

was once touted as a reason for having a high reading in the doctor's office. Although this 

phenomenon may be the cause of a high reading, it’s not as summarily dismissed as it once 

was; monitoring over time will provide a truer picture. If this reaction is a problem for you, 

ask to have your blood pressure taken again before you leave the doctor’s office. 

What can you do to help reduce blood pressure?  

 Maintain a normal weight. 

 Eat a diet rich in fruits, vegetables, and low-fat dairy products.  

 Limit amounts of saturated fat and sodium (salt). 

 Get at least 30 minutes of aerobic exercise each day. 

 Limit consumption of alcohol to one drink per day. 

 STOP SMOKING! 

 

If you are prescribed medication to control hypertension, be sure to take it according 

to the doctor's instructions. And NEVER just stop taking it because your blood pressure is 

lowered UNLESS your doctor tells you it’s OK to stop. 

Electrocardiogram  

An electrocardiogram (EKG or ECG) is used to measure the electrical activity of the 

heart muscle. During the test, electrodes are placed on your chest and extremities. These 

electrodes pick up the electrical impulses your heart emits and sends them to a computer. 

The results print out onto a moving piece of paper. Your doctor or the technician will be 

able to tell whether the electrical activity in your heart is normal, too fast, or too slow. 

Other abnormalities can also show up. 

The procedure requires you to lie flat for about five minutes and to remain perfectly 

still for about 10-20 seconds. Generally, no preparation is needed, but oily skin or lotion on 

your body may prevent the electrodes from making good contact with your skin. If 

necessary, your technician will wipe off small sections of your skin with an alcohol swab to 

ensure good contact when positioning the electrodes. 
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Echocardiogram 

An echocardiogram is basically an ultrasound of your heart (see 2.3, Imaging Tests) 

that allows a technician to examine the passage of blood through your heart. To obtain 

good results, the technician will apply a gel lubricant to your chest to allow the transducer 

to make good contact with your skin and to slide easily across it. 

You may experience slight discomfort when the technician presses hard on your 

breastbone or ribs with the transducer, but the discomfort only lasts a minute. During the 

procedure, the technician looks at a screen or monitor, which provides a two-dimensional 

image of your heart. 

No preparation is needed for this test, but be warned: the ultrasound gel can be cold! 

2.5 Lab Work 

Lab work is a necessity when monitoring any disease. Many of the tests ordered will be 

routine, but your doctors will probably start to pay much more attention to any, and every, 

little change in your test results—just to keep you as healthy as possible. 

Blood Tests  

What tests will your doctor order? Lipid Panels or Lipid Profiles are among the most 

common, and these tests measure a person’s risk for heart disease. The total cholesterol, 

the high-density lipoprotein (HDL) or “good” cholesterol, and the low-density lipoprotein 

(LDL) or “bad” cholesterol, and the ratio between the HDL and LDL are all important. So is 

your triglyceride (neutral fats) level.  

In addition to determining your risk for heart disease, your doctor will also want to 

know how your liver and kidneys are functioning. A Chem Seven, or Basic Metabolic Panel, is 

often ordered to check kidney function. The test measures levels of sodium, potassium, 

chloride, HCO3, blood urea nitrogen (BUN), creatinine, and glucose. 

To check your liver function a Comprehensive Metabolic Panel will be ordered also. It 

includes the above tests plus liver studies (albumin, total protein, AST, ALT, and 

bilirubin).  

Most likely, a complete blood count (CBC) will be done. This test measures the 

components in your blood—for example, the number of white blood cells (WBC), red blood 

cells (RBC), and the amount of hemoglobin in your blood—and compares them to a normal 

range. Abnormalities in these measurements may indicate such things as infection or 

anemia.  

Thyroid tests are also necessary in women with LAM. Your thyroid is extremely 

important for your body to function normally. The following tests are necessary for a solid 

understanding of how your thyroid is functioning: TSH, T4, and T3. 

Some of these tests, like the one for cholesterol, will require you to fast for 8-12 

hours before having your blood drawn. Others won’t require any preparation. 
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When a blood sample is needed, you’ll usually have a venous blood draw or venipuncture, 

that is, the blood will be drawn from a vein, most commonly a vein on the inside of your 

elbow. The procedure is relatively painless. However, the veins of people who have 

frequent blood draws can sometimes become smaller, making future draws more difficult. 

If you’re requiring frequent blood tests, ask your nurse or phlebotomist (a person who 

draws blood for analysis) to use a smaller gauge needle. Sometimes the smaller gauge 

makes just enough of a difference to ease the procedure. 

Another blood test that is important for women with LAM, but is not as routinely done, 

is an Arterial Blood Gas (ABG). It gives your doctor an accurate reading of the amounts of 

oxygen and carbon monoxide in your blood. You can learn more about this test in the 

chapter on Supplemental Oxygen, Section 6.2, Oxygen Saturation Levels. 

The 24-Hour Urine Collection 

The title explains the test fully; you collect your urine for 24 hours. The test is 

painless, but a bit awkward the first few times. You’ll be given a plastic receptacle or “hat” 

to place on your toilet, right under the seat. It’s shaped to collect your urine and also to 

allow your stools to bypass the hat entirely. Once you finish urinating, you’ll pour your urine 

into a special container (perhaps even a simple gallon jug), and then refrigerate it. You’ll 

continue this process for 24 hours.  

There are several reasons why you are doing this. The first and most important reason 

is to determine how well your kidneys are functioning. Good kidney function is essential 

because the kidneys purify your blood by processing the toxins that travel through your 

body. Not only do the kidneys purify your blood, but they also help to regulate your blood 

pressure. Additionally, the health of your kidneys provides your doctor an overview of your 

health. 

Here are just a few of the things your urine collection will indicate:  

 pH balance (i.e., if it is acidic or alkaline)  

 presence of blood or dangerous bacteria 

 concentration  

 glucose level 

 creatinine level  

As you can see, the kidneys are vital organs. And they’re even more critical after a lung 

transplant as they are needed to process all of the powerful immunosuppressant 

medications that you are required to take. 
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3.1 LAM Clinics 

 One of the Foundation’s main goals is to improve the care and treatment of all LAM 

patients. To that end, the Foundation initiated a program called The LAM Foundation 

Clinical Research Network (LFCRN). This network comprises LAM Clinics located in 

hospitals or medical centers across the United States. They are strategically positioned 

based on the number of patients in a geographic area combined with physicians who have 

an interest in LAM at institutions that value research in rare diseases. In order to become 

a LAM Foundation-approved LAM Clinic, an application must be submitted and the institute 

must undergo a rigorous review by the Foundation’s LAM Clinic Committee before being 

accepted into the network. The LFCRN continues to grow so be sure to check the 

Foundation’s website for a current listing of all LAM Clinics. 

 The purpose of the LAM Clinic program is to improve outcomes by focusing referrals to 

specific institutions with the necessary infrastructure, promoting multidisciplinary care, 

ensuring quality, facilitating cooperative trials and research projects and training future 

LAM caregivers. 

 In some cases, a LAM Clinic Director may become the LAM patient’s primary 

pulmonologist, but in many cases they do not due to geographic constraints or a long-

standing physician-patient relationship. In either case, LAM patients are encouraged to be 

seen in the LAM Clinic nearest to them, at least once per year, for evaluation and inclusion 

in possible studies or clinical trials. An attitude of “shared care” generally exists among 

the LAM Clinic Directors and the patients’ local pulmonologists. Because LAM is so rare, 

LAM Clinic Directors are excellent resources for more information on the diagnosis, care, 

and treatment of LAM. 

3.2 LAMposium 

Despite the expertise of the LAM Clinic physicians, going to one of the clinics is really 

just another medical appointment. But going to LAMposium is another thing entirely. While 

there is plenty of education to be found, LAMposium also offers the chance to meet many 

other women living with LAM. Many conference attendees, patients and physicians alike, 

have described their experience as fun, affirming, uplifting, and motivating. You will be 

doing yourself a big favor on many fronts when you attend LAMposium. 

What is the International Research Conference and Patient & Family Educational 

Symposium (aka LAMposium)? It’s an annual 3-day conference, held on a weekend each 

spring, for women with LAM (family members and friends are also encouraged to attend). 

During the conference, women can attend sessions relating to various aspects of LAM, 

from learning about safe ways to exercise to using supplemental oxygen. Doctors and 

scientists who are very knowledgeable about LAM give presentations to women with LAM 

and their families. Most of these talks are followed by discussion periods. You can ask the 

specialists questions that your local doctors may not have been able to answer.  
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Scientific sessions for doctors and researchers run concurrently with the LAM patient 

sessions. The doctors who attend LAMposium are committed to finding a cure for LAM, 

and they’re also willing to bring you up to speed on the latest research. If you don’t have 

time to ask a question during a session, you can snag that doctor in the hallway afterwards. 

These doctors are very approachable! 

If you can’t find a doctor in the hall, sign up for Doc Talk, a chance to have a one-on-

one appointment with doctors who are specialists in their fields. These 25-minute private 

sessions, held on the Saturday of the conference weekend, give you the opportunity to 

discuss your individual questions concerning your particular medical issues. 

The entire conference is held in a large hotel, with the talks given in the hotel’s 

meeting rooms. It’s a convenient setting even for those who use supplemental oxygen. You 

can have your concentrators and tanks delivered to the hotel and have a bellhop carry 

them to your room. If you need lots of sleep, come to the sessions when you’re ready. If 

you get tired during the day, just go up to your room for a nap. 

Attending LAMposium has many advantages. One of the biggest benefits is meeting and 

visiting with other women with LAM. Some women there will be people you’ve met before, 

while others will be people you’ve “talked” with on the Listserv or on the Foundation’s 

Lammies Facebook page and have been anxious to meet. You’ll have time to get to know 

these women and to discuss problems with other women who are coping with the same 

issues and feelings you have. These friendships can be a huge social advantage and can 

offer a real psychological boost as well. 

On Friday evening, you’ll want to attend the dinner and awards banquet where LAM 

patients who have raised money for research get to present awards to the newly funded 

scientists. Also honored are individuals and groups who have had remarkable success 

raising money for LAM research. Dr. McCormack gives a simplified overview of LAM 

research, and important keynote speakers are invited to address the audience on various 

topics. 

Ready to have a little fun? On Saturday night, don’t miss the Breath of Hope Gala 

where everyone comes together for dinner, dancing, and socializing. The Gala is one of the 

biggest fundraisers for LAM, featuring guest celebrities and moments of high drama. 

You’ll have the chance to bid on silent-auction items, to buy raffle tickets, and to raise 

your hand during the inspiring Fund-A-Cure, where people pledge money in a wide range of 

amounts—money that is used strictly for research. If you have money, spend it. If not, 

just come and have a great time. 

Before you go home on Sunday, come to the breakfast wrap-up session. The basic and 

clinical science chairs of the scientific sessions will give an overview, using terms you’ll 

understand, of what the researchers discussed in their sessions. This session will send you 

on your way feeling energized and encouraged. And don’t forget: Sunday is the last day to 

buy those great LAM Foundation T-shirts and sweatshirts. Be sure to wear them as you 

travel home and help raise awareness of LAM! 
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The LAM Family Network  

The LAM Family Network (LFN) was created to help LAM patients who need financial 

assistance in order to attend LAMposium. A special committee collects modest (“modest” 

because this fund does not divert a single dollar from The LAM Foundation’s funding for 
research) amounts of money from LAM patients and their family members and friends. If 

you feel fortunate enough to give an additional gift above and beyond what you are giving 

to The LAM Foundation, contributing to this special fund is a perfect way to show your 

compassion for LAM sisters less fortunate than you. 

If you want to attend LAMposium but can’t afford to do so, all you have to do is 

request an application, complete it, and send it in. LAMposium is the single most inspiring 

and informative gathering for LAM patients anywhere! The grant you receive may not pay 

all your expenses, but it can help a great deal; most travel grants are in the $200 to $500 

range. 

After applications are processed at the Foundation office, they are sent to the LFN 

committee. These anonymous volunteers (all LAM patients) will stretch the contributions 

to make the money go as far as possible when determining who receives grants. They weigh 

several factors, make their decisions, and notify all applicants. Don’t think you have to be 

destitute to apply! If you’ve never attended LAMposium because of financial need, please 

apply for a grant. Every woman with LAM should attend at least once. 

3.3 Physician Match For LAM Patients  

Choosing a doctor can be difficult, but it is one of the most critical decisions you can 

make. It's especially difficult when you're dealing with a difficult-to-diagnose, little-

known disease, such as LAM. While you may never find a doctor who fits all of your 

criteria, you should be comfortable with your doctor and trust that he or she can guide 

you through the difficult decisions you may face. 

The LAM Foundation can be an invaluable resource for you in finding a physician. 

Talking to other women with LAM in your area about their doctors can also be helpful. If 

you would like to have the names of other LAM patients in your area who have given 

consent to release their personal contact information, please contact Sally Lamb, the 

Director of Patient Services. 

3.4 The National Institutes Of Health 

The National Institutes of Health (NIH), located in Bethesda, Maryland, is the 

biomedical research agency of the United States federal government. LAM research 

began there in 1995. You may hear people refer to the NIH as the NHLBI, the National 

Heart, Lung, and Blood Institute. The NHLBI is one of about twenty-two Institutes that 

make up the NIH. For thirteen years, the NHLBI conducted a LAM protocol (study) to 

study the development and course of LAM at the clinical, cellular, and molecular levels.   
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Many LAM patients traveled to Bethesda and participated in this research protocol. 

These women underwent different tests which included lab work, chest x-rays, 

computerized-tomography scans (CTs), magnetic-resonance imaging (MRIs), pulmonary-

function tests (PFTs), electrocardiograms (EKGs), bone-density tests, exercise tests, and 

abdominal ultrasounds. The results of all these tests were compiled into a database that 

became the cornerstone for research and treatment. 

Although the original protocol has ended, the NIH continues to bring in many women 

with LAM for different LAM studies. 

When you were first diagnosed, you probably had more tests than you ever thought 

existed. Why in the world would women ever want to go to the NIH to have even more 

tests? Originally, many went because their own doctors knew so little about LAM. These 

women had many questions that needed answers and the NIH was, and still is, considered 

the pre-eminent source of information about LAM. NIH scientists are continuing their 

studies to help understand LAM. You can find out more about the National Institutes of 

Health by checking out their website at http://www.nih.gov. To see if you qualify for a 

LAM research project, check out http://clinicaltrials.gov, and, at the prompt for the 

disease, type in LAM or lymphangioleiomyomatosis.  

NIH is a safe haven where you can go to ask any questions you have; the staff is made 

up of people who specialize in LAM. It’s a meeting place to talk with other women with 

LAM who understand exactly how you feel, and it’s a shelter to express your fears. And 

the NIH can be a place to have a good time.  

Have a good time in a hospital? Yes. The entire staff—technicians, nurses, nurse 

practitioners, and doctors are incredibly friendly and wonderfully supportive. They 

understand that you are helping them with their research, and they treat you as a welcome 

and respected guest. Doctors, nurse practitioners, and nurses all give you inordinate 

amounts of time, time you could never spend with your doctors at home. Plus, an 

educational session is held for patients and their guests during one evening each week.  

When you’re done with your tests for the day, you have the opportunity to get out and 

meet the other LAM patients who are there in the wing with you. These women will be in 

different stages of LAM. You may meet newly diagnosed women, women who have had a 

lung transplant and women who are stable and who’ve just been going about their daily 

routines, not letting LAM rule their lives. You can sit around talking to these women, or you 

can join them in activities offered by the NIH.  

You are encouraged to wear your own most comfortable clothes and to use your free 

time in whatever way you choose. If you’re a crafter, the first floor has a well-stocked 

craft room. For dog lovers, dogs occasionally visit to give you some extra TLC. Even Tai Chi 

and relaxation courses are offered. Just hanging out or exploring the grounds can also be 

an adventure. And, if you have large blocks of free time, you can sign out and take the 

subway into Washington, DC and explore our nation’s capital, or you can just go into 

Bethesda for a nice dinner.  

http://www.nih.gov/
http://clinicaltrials.gov/
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It’s natural to be nervous about your first visit to the NIH. To calm your fears, feel 

free to bring your husband, your partner, another family member, or a friend. Although 

your companion cannot stay in your room overnight, he or she can find lodging in the 

Bethesda area to suit any budget. The NIH staff will even help you find low-cost housing 

in private homes if you’re interested.  

 After their initial visits, many women choose to return to the NIH alone. They find it 

more relaxing to do whatever they want without worrying about their companion’s needs. 

For some women with hectic daily schedules, just relaxing in bed all day reading or 

watching TV may benefit them more than sightseeing. Knowing they don’t have to cook, 

clean, or do laundry for a few days is a blessing for others. You will even have time to 

pamper yourself.  

Are you concerned about the cost of going to the NIH? Don’t be. The NIH pays, in 

large part, for transportation for LAM patients who live in the United States and in 

Canada, and all of the medical tests are free. After your appointment is scheduled, you can 

call the NIH travel agent to book a flight or other mode of transportation. You may travel 

by private car, train, or bus, whatever you like. If you travel by car, you will be reimbursed 

for mileage. If you fly, free shuttles from the airport are available. For those who are on 

oxygen, an NIH driver, with oxygen for you, will meet you at the airport or train station to 

take you directly to the NIH.   

At the end of your stay, you will have an exit interview with one of the staff physicians 

and the nurse practitioner assigned to you during your stay. These two professionals will 

give you a summary of your test results and will give you any recommendations they have. 

Then they’ll invite you to ask questions and will take all the time necessary to answer them. 

When you leave the NIH, you’ll have a copy of most of your test results: e.g., lung-function 

tests, lab work for blood and urine, and exercise-test results. Frequently, these test 

results may substitute for testing that you would have done at your home hospital, and you 

won’t need to pay for tests done at NIH. A copy of all of these results, along with a 

discharge summary, will be sent to your doctor at home. You are encouraged to meet with 

your personal physician to go over the results and, based on the NIH recommendations, to 

plan any necessary changes in your treatment plan and/or lifestyle.  

Virtually all LAM patients feel moments of hopelessness. With no sure treatments or 

prognosis, it’s understandable to shrug and say, “There’s nothing I can do.” Well, going to 

NIH is definitely an important and proactive thing to do. The people are great, the 

information is invaluable, the cost to you is close to zero, and it’s fun! Take the 

constructive and heartening step that so many other LAM patients have taken: become 

part of a LAM study at NIH. Call the nurse in charge of the study at 1-877-644-5864 

(choose option 3 on the menu) to introduce yourself and to ask what you need to do to sign 

up. You’ll be glad you did. 
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3.5 Clinical Trials 

Once you’re relatively comfortable with your diagnosis and you’re familiar with how 

your body is dealing with LAM, it might be time to think about enrolling in a clinical trial. A 

clinical trial is a research study to determine whether experimental therapies are safe and 

effective under controlled environments. The US National Institutes of Health states on 

its website that “carefully conducted clinical trials are the fastest and safest way to find 

treatments that work in people and ways to improve health.” 

A Data Safety Monitoring Board (DSMB), an independent committee set up specifically 

to monitor data throughout the duration of a study, is used to determine if the study is 

being conducted safely and competently administered, both scientifically and ethically. 

The establishment of a DSMB is required for multi-site clinical trials involving treatments 

that entail potential risk to the participants. 

Why should you participate in a clinical trial? There are many reasons to take part in a 

clinical trial, namely access to either the best standard of care or a promising new 

treatment, close monitoring by the treatment team, and the opportunity to help advance 

knowledge and treatments for future patients. In a recent survey of LAM patients about 

why they participate in clinical trials, the potential to help all LAM patients was the most 

frequently cited motivating factor. Clinical trial participants are given individual attention 

and are followed very closely by the treatment team. Such attention may translate into 

more frequent appointments with the researchers, as well as with the participant’s primary 

care doctors. 

Most, if not all, LAM Clinics will also be trial sites. Strict federal guidelines regulate 

clinical trials by requiring independent committees, called Institutional Review Boards 

(IRBs), to oversee a trial. Each study has an action plan, also called a “protocol,” and IRBs 

approve this plan to ensure that participants are not exposed to any unnecessary risks. 

Participants also are provided with a document called “informed consent,” which is how 

researchers provide explanations and updates about the trial, allowing participants to 

make informed decisions about entering—and sometimes continuing—a study. To give their 

informed consent, patients sign a document that details the study and their rights. 

Participation in a clinical trial is voluntary, so a patient can change his or her mind at any 

point for any reason. 

MILES Trial 

The LAM Foundation is working with urgency to find an effective treatment for LAM. 

In the first five years of funding LAM research, LAM Foundation scientists reported 

three major discoveries, including evidence that LAM was genetic, the identification of a 

LAM gene, and a molecular explanation for abnormal smooth muscle cell growth in LAM. 

This data resulted in the identification of a promising therapy called sirolimus, or 

rapamycin. 
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In 2003, at the University of Cincinnati Children’s Hospital, the Cincinnati 

Angiomyolipoma Sirolimus Trial—now known as the CAST study—began to test the effect 

of the drug sirolimus on kidney tumors called angiomyolipomas in patients with LAM or 

tuberous sclerosis. Every patient in the trial received rapamycin, and kidney tumor size 

was monitored by an MRI. The drug was continued for a total period of one year, at which 

point rapamycin was withdrawn.  

In the second year of the trial, kidney tumor size was monitored while patients were 

off therapy. Secondary endpoints of quality of life (measured by questionnaire) were also 

followed in addition to lung function tests and CT scans of the chest. In patients with 

tuberous sclerosis, brain MRIs and skin lesions were also monitored.  

The purpose of this pilot study was to determine whether the drug was safe and had 

promise. The outcome of the trial was that sirolimus caused a reduction in tumor volume in 

all 20 patients with angiomyolipomas over the course of one year on therapy. This was 

exciting news, as it demonstrated that the target for therapy identified in the laboratory 

and in experimental animals could be “hit” with an available FDA-approved therapy. There 

were two surprises in the trial. The first was that the angiomyolipomas returned to their 

original size over the course of a year off therapy. The second and most important 

surprise for LAM patients was that sirolimus resulted in a 5-10% improvement in lung 

function in the 11 patients in the trial that had LAM. When the drug was stopped, lung 

function decline resumed, at about the rate that all LAM patients experience. However, 

the study was not designed to PROVE that the drug worked for lung disease for four 

reasons: 1) the number of participants was too small, 2) the study was not designed to 

minimize biases that lead to erroneous conclusions, 3) the primary endpoint was kidney 

tumor size and not lung function, and 4) there were a number of side effects in the trial 

and it is not yet clear whether the benefits of the drug outweigh the risks.  

Very little was known about LAM in 1998, and today we have completed a $5 million 

trial based on sound science and a wonderfully targeted therapy for LAM! The MILES 

Trial (Multicenter International Lymphangioleiomyomatosis Efficacy of Sirolimus) was 

conducted through the Rare Lung Diseases Consortium—a network of a dozen universities 

in three countries funded by the National Institutes of Health (NIH) to perform 

cooperative trials. The LAM Foundation provided almost $500,000 in support of this study 

and was a subcontractor through which visit costs were paid to all domestic trial sites. 

Enrollment in the MILES Trial ended in August 2009 and study promising results were 

published in the New England Journal of Medicine in March 2011. You can go to the 

Foundation’s website to read the full article (http://thelamfoundation.org/about-lam-

foundation/in-the-news). 

The objective of the MILES Trial was to measure the effectiveness and safety of 

sirolimus. The trial was placebo-controlled, meaning some patients received a “sugar pill”; 

randomized, meaning that the process of assigning patients to the placebo or the drug 

sirolimus (rapamycin) therapy was based on chance, such as the flipping of a coin; and 
double-blind, meaning that neither the patient nor the doctor knew who got what. This is a 

tried-and-true design that eliminates biases and meets the highest evaluative standards.  

http://thelamfoundation.org/about-lam-foundation/in-the-news
http://thelamfoundation.org/about-lam-foundation/in-the-news
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Why Use A Placebo? 

Inclusion of a placebo is the best way for researchers to be sure they are not being 

fooled. It’s easy for doctors and patients who are desperately hoping for an effective 

treatment to perform differently during the trial or to misinterpret a test. For instance, a 

patient who believes that a drug is helping her may give a better effort on pulmonary 

function test than she did before she started taking it. A doctor who wants to see his 

patient improve may “overlook” subtle findings on an x-ray. The only way to be sure that 

the outcome was truly accurate was to eliminate as many biases as possible—especially by 

blinding both patient and physician to treatment status.  

TESSTAL Study 

The TESSTAL Study is a Trial of the Efficacy and Safety of Sirolimus (rapamycin) 

therapy for renal angiomyolipomas in patients with Tuberous Sclerosis Complex And 

Sporadic Lymphangioleiomyomatosis. The study began in October 2005 in the United 

Kingdom and was completed in August 2009.  

Like the 2003 CAST study, this study examined the effect of rapamycin on the size of 

renal angiomyolipomas in patients with either tuberous sclerosis or sporadic LAM. All 

patients received rapamycin for two years. The size of the angiomyolipoma(s) was 

examined by a renal MRI at the start of the trial and throughout the study. All patients 

had tests of their cognitive functions, and those with sporadic LAM had regular pulmonary 

function tests. Additionally, patients had regular blood tests and monitoring of rapamycin.  

TSC Multicenter Clinical Trial 

This TSC Multicenter Trial is technically known as the Phase II Study of Sirolimus in 

Patients With Angiomyolipoma of the Kidney Secondary to Tuberous Sclerosis or LAM. 

Patients received oral sirolimus once daily for twelve months. After completing the study 

treatment, patients were monitored at six months and one year. 

The main objective of the trial was to determine the efficacy of sirolimus, in terms of 

an objective response rate, in patients with an angiomyolipoma of the kidney secondary to 

tuberous sclerosis or lymphangioleiomyomatosis. The trial also strived to determine 

changes in other TS lesions in patients with TS who are treated with this drug. For 

patients with LAM, researchers studied changes in pulmonary disease. Finally, as with the 

MILES Trial, scientists compared the efficacy of rapamycin with the toxicity to 

determine if the side effects are worth the risks. 

Please check The LAM Foundation’s website (thelamfoundation.org) for trial results. 

TRAIL Trial: A Study for Postmenopausal Women 

The TRAIL (Trial of Aromatase Inhibition in Lymphangioleiomyomatosis) Trial was a 

research study to find out if letrozole slows the rate of decline in lung function in women 

with LAM when compared to a placebo. Letrozole is approved by the United States Food 

and Drug Administration (FDA) to help prevent recurrence of breast cancer. The use of 

letrozole to treat LAM is experimental and has not been approved by the FDA. 
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Participants were “randomized” by chance (like flipping a coin) into two groups. One 

group received the study medication; the other, a placebo (an inactive substance that looks 

like the study medication). There was an equal chance (50-50) of being placed into either 

group. Neither the study staff nor the study participants knew who received the study 

medication and who received the placebo. Participants were asked to keep records of all 

medications taken during the study, including their assigned study medication/placebo and 

any prescription or over-the-counter medications. 

The study was conducted in a subset of LAM Foundation Clinics chosen based on the 

number of interested and eligible patients in the region and the available resources for 

trials. The study ended in the fall of 2013 and results should be available soon. Check the 

Foundation’s website for updates. 

Genome Wide Association Study (GWAS) 

The Genome Wide Association Study is one of the simplest studies you can participate 

in to aid LAM research. All you need to do is complete a one-page questionnaire, sign a 

consent form, put a saliva sample into a special container that will be sent to you, and then 

send it to the lab. This is all at no cost to you!  

Several LAM researchers are conducting a genome wide association study in LAM. 

Genome wide association studies (GWAS) are done to try to identify genes that 

predispose people to disease development. Sometimes GWAS have led to identification of 

genes that were completely unexpected from prior knowledge. These doctors hope that 

this will be the case in LAM, pointing to the importance of a new research direction and 

possibly even a new therapy for LAM. If you are interested and willing to participate in 

this study, please contact The LAM Foundation for more information. 

Other Clinical Trials 

There are many other trials that are either being developed or are under discussion. 

Be sure to keep in touch with The LAM Foundation to find out about new trials and studies.  

3.6 Getting Help From The Internet 

The internet is a valuable resource and makes it possible for us to find information on 

any number of health topics. But how do you know if the information you find is legitimate? 

Or if it’s accurate? Or unbiased? What sites can you trust? How can you tell? You need to 

be able to evaluate the quality of information that you obtain. The following suggestions 

can help you perform an effective web search and evaluate the information you obtain.  

Once you’re on a search engine like Google or Yahoo, type in some words or a phrase 

about your topic of interest. For example, type in “LAM.” You’ll get not only The LAM 

Foundation website, but also information about LAM on the National Institutes of Health 

website, the websites of a computing company, an industrial wafer-chip fabricator, sites 

with references to many individuals with the last name of LAM, and about 200,000 or more 

other possibilities. If you have the patience to type in “lymphangioleiomyomatosis,” you’ll 
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get about 100,000 sites that are much more specific to LAM disease. The more specific 

you can be, the better results you’ll get. 

To get some idea about the source of the information you’ve found, look at the end of 

the Web address. 

 .org—used by a noncommercial or nonprofit site. Examples are The LAM 

Foundation, Tuberous Sclerosis Alliance, American Heart Association, and American 

Lung Association. These types of sites are usually considered to be reliable.  

 .com—used by commercial organizations. The primary purpose of this type of site is 

usually to sell products and/or information. When using such sites, stop and think 

before you respond to a request for your phone number; you may soon be deluged 

with phone calls from seemingly helpful, but actually greedy, business people. 

 .gov—contains information prepared by US government agencies such as the 

National Institutes of Health, the Food and Drug Administration, and the Centers 

for Disease Control and Prevention. These are considered to be reliable sites. 

 

 .edu—may or may not be prepared by an educational institution. You will need to 

examine the site to determine if it is endorsed by the institution or one prepared 

by someone else such as an individual student.  

One of the hits that come up often is Wikipedia. But is Wikipedia a good source of 

information? It’s considered to be the world’s largest online encyclopedia, and its 

information comes from contributors from all over the world. Anyone—from world-class 

researchers to everyday casual users—who has access to the internet can write or edit 

the entries. But, because anyone can contribute to Wikipedia, some information on the site 

may be false or misleading—in spite of efforts by the Wikipedia board to ensure accuracy. 

However, Wikipedia can be an excellent starting point for research, but be sure to follow 

up with other, more scholarly sources.  

Chat rooms, discussion boards, mailing lists, and internet forums can all provide 

valuable sources of support and information to those dealing with a particular health 

situation. You might want to make sure that you feel comfortable with the messages and 

the nature of the interactions among the members before joining or posting, so check out 

previous postings before joining or “lurk” before sending in a question. Keep in mind that 

while you might receive valuable information and advice from these sources, you should 
always verify the information before acting on it.  

Because so much information is on the internet, how can you determine if the 

information on a particular site is legitimate and reliable? Here are several questions to 

help you determine whether a web site is providing credible information: 

 What is the source of the information (see above)? 

 What is the purpose of the site? 

 Who are the authors of the site and what are their credentials? 

 Is there a way to contact the authors? 
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 Is the information reviewed before it’s posted to the site, and who reviews it? 

 Are the links provided on the site also of good quality and reliability? 

 Does the site reflect more than one perspective or opinion? 

 How often is the information updated? Does it reflect current knowledge? 

 If results of research or clinical trials are discussed, has this information been 

published in a reputable, scientific journal? Is information about these references 

provided so that you can verify them? 

To guide you in evaluating a site, read through the checklist from the University of 

California, Berkeley at the following link: 

www.lib.berkeley.edu/TeachingLib/Guides/Internet/evaluation_checklist_2008_spring.pdf.   

What are some reliable, recommended web sites for health information? Here are just 

a few examples, and they are not meant to be a complete list. Many other web sites also 

provide reliable, accurate, up-to-date information.  

 National Institutes of Health (www.nih.gov)  

 MEDLINEPlus (www.nlm.nih.gov/medlineplus/)  

 Healthfinder (www.healthfinder.gov)  

 Mayo Clinic (www.mayoclinic.com)  

 Centers for Disease Control (www.cdc.gov)  

 The LAM Foundation (www.thelamfoundation.org)  

 American Lung Association (www.lungs.org)  

 Tuberous Sclerosis Alliance (www.tsa.org)  

 

 Note: You can find excellent information on the internet when you do a thoughtful 

search. However, the web sites and links that you find and that are listed here should be 

considered as a source of general education and information. They should not be relied 

upon for personal diagnosis or treatment. The information that you obtain can be a good 

way to begin a discussion with a trusted health-care provider to determine if it applies to 

you. 

http://www.lib.berkeley.edu/TeachingLib/Guides/Internet/evaluation_checklist_2008_spring.pdf
http://www.nih.gov/
http://www.nlm.nih.gov/medlineplus/
http://www.healthfinder.gov/
http://www.mayoclinic.com/
http://www.cdc.gov/
http://www.thelamfoundation.org/
http://www.lungs.org/
http://www.tsa.org/
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4.1 Coping With Your Diagnosis 

When you were diagnosed, you probably had countless feelings when you heard the 

news. You might have experienced feelings of anger, denial, shock, grief, helplessness, 

confusion, despair, sadness, or fear. None of these feelings are uncommon for women 

diagnosed with LAM, and many women experience one or all of them during various stages 

of the disease. These emotions are normal responses and all are a part of the grieving 

process. What!? No one died, so you’re not grieving? Grief isn’t related just to death; it 

can be the result of any loss—including the loss of your health and/or the lifestyle you 

once enjoyed. Understand that you’ll probably grieve because of some of the changes you 

may face with LAM. Many changes could be far in the future or may not occur at all, so it’s 

best to stay optimistic, focus on the positives, and try not to dwell on your disease. 

Remembering this motto may help: I have LAM but it doesn’t have me! 

You may experience another common reaction to your diagnosis: relief. If, over a long 

period of time, you, like many patients, have experienced symptoms such as shortness of 

breath or lung collapses without your doctor finding a reason for your problems, you’ll 

likely be relieved to finally have an explanation for your health issues. You’ll feel validated 

knowing that you didn’t imagine all of these problems and that ever-powerful fear of the 

unknown you’ve been living with now has a name.  

As with any chronic illness, your family and friends will want to provide emotional 

support for you. And, just like you, they will experience a flood of emotions and will have 

many questions and concerns regarding your diagnosis. But you need to understand that 

your closest supporters may not feel any more comfortable in their new roles than you do. 

Good communication is key for all of you. Let your loved ones know what you need from 

them; doing so enables them to feel helpful and supportive—rather than helpless and 

powerless—in their relationships with you.  

Good communication also helps to ensure that your relationships remain healthy, even in 

the tough times. In fact, you may find that some of your relationships become even 

stronger! Being treated “differently” by friends and family is one of the greatest concerns 

for many LAM patients. It might help your support people to accept and better understand 

your desire for things to “remain the same” if you assure them that when you do need 

assistance with something, you’ll let them know. A diagnosis of LAM can be difficult, but 

poor communication will only lead to misunderstandings and more difficulties. Keep those 

lines of communication open!   

In addition to concerns regarding finances, insurance coverage, and employment, you 

may have concerns regarding parenting and marital relations. All of these issues can 

trigger additional worries and anxieties. To help manage these stresses, consider 

complementary therapies to nurture your body, mind, and spirit. Exercise, meditation, 

acupuncture, massage therapy, yoga, and reflexology are just some ways to relax and 

enhance your coping skills. If the stresses accompanying your diagnosis of LAM become 

overwhelming, seek emotional support from a friend or relative or from a professional such 

as a psychologist, a counselor, or a member of the clergy. Many LAM patients have done 

just that. Learning how to manage stress, anxiety, and depression is necessary in all phases 
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of life, but it’s even more essential in maintaining an optimum level of health now that 

you’re living with a chronic disease. Be patient with yourself.  

Your doctors and The LAM Foundation probably sent you a lot of information. Read the 

materials you receive at your own pace. Visit The LAM Foundation website 

(www.thelamfoundation.org). Make contact with other LAM patients through the 

Foundation’s LAM Liaison program, Listserv, or the Lammies Facebook page.* The LAM 

Foundation offers these and other programs to support you and your family. Don’t hesitate 

to call the staff at the Foundation to ask for their assistance. The Foundation staff is 

comprised of a truly amazing group of people, and you’ll be glad you made the call! 

When you’re feeling ready to confront LAM on a larger scale, you may want to attend 

the annual LAM conference—LAMposium. During this meeting every spring LAM patients 

travel from all over the world to share in the camaraderie of this wonderful weekend. You 

can attend informational sessions to learn more about LAM, and specially designed sessions 

are also available just for your group of support people. Medical professionals, who work 

with LAM and who are themselves attending concurrent clinical and scientific sessions, 

give presentations to you and your family members, and they are also available to answer 

your questions. LAMposium is an opportunity to spend time with other women who can 

relate to what you’re experiencing.  

Finally, when the dust settles, you’ll realize that you have a choice: you can allow LAM 

to control your life or you can live positively and productively with LAM. We encourage you 

to choose the latter!  

4.2 Pulmonary Rehabilitation 

When you got the news that you had LAM, one of the first questions you probably 

wanted answered was how to stay healthy. Unfortunately, there is no simple answer to 

that question. But there is one thing—and one thing only—that appears to help almost 

every single woman with LAM: exercise.  

You must forget your conviction that exercise is a four-letter word. Now don’t go 

saying that you’re having a tough enough time breathing without adding exercise to your 

life. Almost all women with LAM have difficulty breathing. But each woman who 

exercises—no matter how little she exercises—feels better (maybe not immediately, but 

in the long run) for doing so. Doctors have seen great results in women who exercise. 

Many women with LAM exercise. Some have developed regular routines of running, 

walking, weight training, or yoga, while others participate in recreational sports such as 

tennis, swimming, or biking. You don’t do any of those things? Well, okay. But, you can get 

moving. And, more importantly, you should get moving.  

The best way to get started is in a pulmonary-rehabilitation program. Ask your doctor 

to refer you to a pulmonary-rehab center that is near you and that fits your needs. And 

remember to remind your doctor what kind of insurance you have. 

                                            
* See Patient Services, Chapter 9, Section 5. 

http://www.thelamfoundation.org/


51 

At pulmonary rehab, exercise physiologists or other trained personnel supervise your 

workouts. This supervision is very important because your oxygen saturation level (the 

amount of oxygen in the blood, called an “O2 sat”) and heart rate must be closely 

monitored to ensure that the exercise is helping—and not hurting—you. The staff at 

pulmonary rehab are specially trained to help you improve your level of fitness. They’ll 

devise a workout plan for you, and they’ll monitor and support you every step of the way.  

What Can Rehab Do For You? 

Plenty. Rehab isn’t just a gym where you exercise. Think of it as a full mind-body tune-

up. Are you housebound? Are you having difficulty performing duties at work, or is running 

a household becoming more than you can handle? Are you anxious when you drive? Is your 

energy level down? Believe it or not, pulmonary rehab can help you address all of these 

problems. Depressed? Rehab can even benefit you emotionally. For example, if you go to 

rehab regularly, you’ll develop relationships with your therapists and the people you work 

out with. You may even become friends with some of them. If your disease has progressed 

to the point where you don’t go out much, these added social contacts can decrease your 

level of isolation, and decreasing your isolation can help to lessen any depression that you 

may have. 

The staff of a rehab center is specially trained to teach you how to move on with your 

life, and becoming more fit is just the beginning. LAM affects all of your body, not just 

your lungs. As you become more fit, you’ll learn your body’s capabilities and you’ll become 

more confident. You’ll feel more comfortable in your ability to live as you choose to live. 

If your lung disease has progressed far enough for you to be evaluated and listed for a 

lung transplant, you’ll discover that most lung-transplantation teams require your 

attendance at a pulmonary-rehab program as a part of your preparation for the surgery. 

Transplant doctors want you to be as strong and as healthy as possible before you receive 

your new lungs. Not only will you recover more easily from the surgery, but you’ll also enjoy 

an improved quality of life. 

The Evaluation 

Before you begin your workout at rehab, you’ll go through an evaluation process. In an 

introductory interview, you’ll be asked to describe what impact LAM has on your lifestyle 

and what aspects you wish could be improved to increase your overall sense of physical and 

mental well-being. This is a time to be completely honest. You aren’t going to rehab to be 

judged. The people who work there want to help you. Do you get upset more often than you 

used to? Are you having trouble with the stairs at work? Can’t vacuum anymore without 

becoming extremely short of breath (SOB)? By talking openly with the respiratory 

therapists, together you’ll design a personalized program to help you overcome some of 

these problems. The staff can teach you breathing techniques to calm you or to help you 

climb stairs more easily. They may even put you in touch with an organization that will send 

someone out to vacuum and clean for a nominal fee. Rehab, in general, is a terrific 

resource. Plus, most rehab sessions last only about an hour. 
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As with many medical interviews, you’ll be asked about your medical and surgical history 

along with a medical history of your family. The interviewer may also ask whether you 

smoke now or have in the past and whether you have a history of drug and/or chemical use 

or abuse. The greatest focus, obviously, will be on your respiratory problems and your 
perception of how these problems affect you. Now is the time to talk about your 

respiratory symptoms like shortness of breath (dyspnea), fatigue, cough, chest pains, 

wheezing, and lung collapses (pneumothoraces).  

During the physical assessment, you’ll probably go through a very in-depth, intensive 

diagnostic workup that may even include an ECG and/or a stress test and oxygen 

monitoring. Because you may have already undergone such tests at the request of your 

personal physicians, rehabilitation centers often accept your results from these tests if 

they are recent. Some centers will perform a less intense physical assessment or will just 

start you on a low-intensity program, monitoring you and increasing your routine as your 

fitness progresses. 

When you first arrive, you may be weighed, and the person checking you in will ask 

about your medications, your general health, and how you feel that day.  Actually, every 

time you go to rehab you’ll be asked about your general health that day and your level of 

breathing.  

Before you start any exercises, the technician or nurse will take your vital signs: your 

blood pressure, heart and respiratory rates. He or she will also check your oxygen 

saturation level using a pulse oximeter (a small device that clips onto your fingertip) and 

will listen to your heart and lungs, especially if you complain of—or have a history of—fluid 

retention.  

The Six-Minute Walk 

Eventually, whether at a doctor’s office or at a rehab center, all LAM patients are 

asked to do a “six-minute walk.” What is it? It’s exactly what it says it is. You walk for six 

minutes. Generally, a respiratory therapist will administer the test. First, a pulse oximeter 

is clipped onto your finger or a pulse sensor is stuck to your forehead. Then, you’ll carry 

the portable oximeter, a very light, compact device, and walk for six minutes. While you’re 

walking, the therapist will time you, note your saturation levels and heart rate at one-

minute intervals, and monitor your exertion levels as you describe them, according to a 

scale of perceived exertion (explained later in this chapter). The point of the test is for 

you to walk as quickly as possible to see if, or how much, you desaturate; that is, if your 

oxygen saturation level drops. If you use supplemental oxygen for exertion, you will 

probably use it for the six-minute walk. Although you may begin the test without additional 

oxygen, the test will be stopped if your oxygen saturations drop much below 90%. After 

you rest and recover, you’ll restart the test with supplemental oxygen.  

The test measures your heart rate as well. When you have finished walking, you are 

monitored for a few more minutes to see how long it takes your body to “recover” from six 

minutes of walking. The results of the test may indicate that you need oxygen for certain 

activities, that your disease has remained stable, or that your disease has progressed. 
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Your rehab staff will also use the test results as they design a workout plan that is 

appropriate for you. 

The Workout  

After you’ve been checked over and have answered all of the questions, you’re ready to 

exercise. Your therapist will ask you to perform several different exercises. You may walk 

a few minutes on a treadmill, do a few minutes on a stationary bicycle, a few minutes on a 

hand cycle (also called an arm ergometer), lift some light weights, or work on your 

flexibility. When you begin, you may be able to do only a minute or two at each station. But 

as you become stronger, you will be able to do more. In most cases, your goal should be to 

do thirty minutes of exercise on either the bike or the treadmill and to reach your target 

heart rate, which your therapist will help you calculate. In about four to five weeks, you’ll 

begin to notice changes in your body and in your level of functioning. You’ll start to feel 

better, your energy will increase, and you should be able to do more than you could do 

before you began exercising. Enjoy the benefits of your hard work!  

The Scale Of Perceived Exertion  

When you’re exercising at rehab, the staff will occasionally ask you to rate your level 

of breathlessness and/or exertion according to a scale of perceived exertion similar to 

this one:  
 

Rating Level of Breathlessness 

0 Nothing at all 

.5 Very, very slight (just noticeable) 

1 Very slight 

2 Slight 

3 Moderate 

4 Somewhat severe 

5 Severe 

6  

7 Very severe 

8  

9 Very, very severe (almost maximal) 

10 Maximal 
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Your therapist wants to understand how your perception of breathlessness and 

exertion corresponds to your oxygen saturation levels and to your heart rate. Such data 

helps to monitor you and your progress. While the previous scale is commonly used, here’s a 

scale (called the Mulligan's Scale of Perceived Exertion) that many women feel is much 

more accurate: 
  

Rating Level of Breathlessness 

0 Nada 

.5 When do we start? 

1 This is too easy 

2 Feeling it 

3 Dragging 

4 Check the Oxygen 

5 Sucking wind 

6 Please, let me stop 

7 It hurts too much 

8 I've fallen and I can't get up 

9 Please don't pick me up 

10 I’m dead 

Education 

In addition to physical conditioning, many rehab centers offer educational sessions on a 

variety of topics designed to teach you how to improve your quality of daily living. Topics 

may include pulmonary disease; medications and how to take them efficiently; nutrition; 

and stress management. All of these topics are geared for people with respiratory disease. 

You’ll also learn pursed-lip and diaphragmatic breathing techniques and other tips to make 

your daily activities, and your life, easier. To get the most from your rehab experience, 

you will want to attend these seminars even if they are not required. 

Oxygen 

If you are already using supplemental oxygen, the rehab staff will help you learn what 

liter flow you need for different activities. The volume of your supplemental oxygen flow 

is measured in liters per minute (LPM). You’ll learn what liter flow you need to perform the 

tasks you face every day. For example, when you’re vacuuming, you might require four or 

five LPM, but when you’re watching TV, you can turn the flow down to one or two liters. 
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If you have not used oxygen before, the rehab staff will advise you if they feel oxygen 

would help you exercise more safely and productively. At pulmonary rehab, supplemental 

oxygen is sometimes available to those who need it (you’ll probably have to bring your 

own.), and your oxygen saturation levels are monitored so that you’re always getting 

sufficient oxygen. If your oxygen saturation drops while you’re on the treadmill, try to 

continue at your assigned speed, but increase your oxygen flow—this maximizes the 

effectiveness of your efforts.  

Cost  

Many insurance companies pay for a set number of visits for pulmonary rehabilitation. 

Your doctor will probably ask you to attend two or three times a week, and you may find 

that your covered visits are soon expired. Many centers, though, offer inexpensive 

maintenance programs that allow you to continue with rehab. Often, the cost is less than 

$50 a month for two visits a week, and it’s worth every penny. If continuing pulmonary 

rehab is financially impossible for you, ask the rehab staff to give you a detailed plan that 

you can follow at home. 

Summary  

Remember: Exercise is not just good for you; it is necessary for you. It’s a matter of 

quid pro quo: that is, the more you work at something, the more you’ll get out of it. So, if 

you’re already exercising, three cheers for you. If not, get started as soon as you talk to 

your doctor. 

Some Possible Benefits Of Exercise 

 Lowered resting blood pressure  Improved self-esteem 

 Lowered total cholesterol  Increased energy 

 Increased HDL  Improved bone density 

 Controlled blood-glucose levels; 

decreased insulin use 

 Increased psychological and 

social wellness 

 Decreased anxiety and depression  Improved sexual relations 

 Improved stamina and coordination  Decreased body fat and weight 

Goals of Pulmonary Rehab 

 Manage or alleviate respiratory symptoms and complications 

 Increase exercise tolerance 

 Decrease anxiety and depression 

 Learn to carry out activities of daily living more efficiently 

 Improve quality of life 

 Promote independence and self-reliance 
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 Reduce hospitalizations 

 Promote social and recreational interactions 

 Encourage employment options 

 Ensure cardiac well-being through adequate O2 levels 

 Note: When you join a pulmonary rehab program, you need to understand one 

major point: You are the person going to rehab. The staff is there to help and guide 

you, but ultimately, rehab is only as successful as the effort you put into it. Go with a 

positive attitude—not because you have been forced to go, but because you want to be 

healthy. Go to make your life the best it can be! 

4.3 Borg Rating Of Perceived Exertion Scale 

The Borg Rating of Perceived Exertion Scale is used in varied forms (such as the one 

given in the Pulmonary Rehabilitation section) by many rehab centers. It’s given in full here 

with some notes to further explain the stages. 

The Borg Rating of Perceived Exertion Scale 

Rating Perceived Exertion 

6 No exertion at all 

7  

7.5 Extremely light 

8  

9 Very light 

10  

11 Light 

12  

13 Somewhat hard 

14  

15 Hard (heavy) 

16  

17 Very hard 

18  

19 Extremely hard 

20 Maximal exertion 
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9 is "very light" exercise. For a healthy person, it is like walking slowly at his or her 

own pace for some minutes. 

13 is "somewhat hard" exercise, but it still feels OK to continue. 

17 is "very hard" or very strenuous. Healthy people can still go on, but they really have 

to push themselves. It feels very heavy, and the person is very tired. 

19 is “extremely hard” or an extremely strenuous exercise level. For most people this 

is the most strenuous exercise they have ever experienced. 

4.4 Exercising at Home 

Not all women join a pulmonary rehab program when they’re first diagnosed with LAM. 

Many walk daily, either outdoors or indoors on a treadmill. Others bike or play tennis. If 

you’re not in a monitored class, here are some tips for sticking with an exercise program at 

home:  

 Don’t feel guilty if you miss a few days—or weeks—of working out. You can spend 

your energy beating yourself up, or you can spend your energy exercising. 

Acknowledge that you skipped your workouts, and just start exercising again. 

What’s passed is past; the rest of your life begins today.  

 Mark your calendar. Plan your workouts the way you plan the rest of your life. 

Write them down. Set aside at least 30 minutes a day, three times a week. Consider 

these dates with your health that you don’t want to miss. 

 Remember the buddy system? If you’ve been trying to exercise alone and failing, 

get a workout partner or join a class. Skipping a workout when you exercise alone is 

really easy. But if you’re meeting someone, it's harder to cancel. And remember: 

showing up is half the battle. 

 Trick yourself into a five-minute workout. If 30 minutes seems too daunting and 

you find yourself thinking that you don't have the time, work out for just five 

minutes. Maybe ten. Once you get going, chances are you'll want to continue. 

Take it easy. One of the main reasons people quit exercising is because they try to do 

too much too quickly and wind up pushing themselves too hard. The fix is simple: SLOW 

DOWN and STICK WITH IT! 

Remember: 

CHECK WITH YOUR DOCTOR BEFORE STARTING ANY EXERCISE PROGRAM. 
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4.5 Medical-Identification Jewelry 

Wearing medical-identification jewelry is a good idea when a person has a medical 

condition, like LAM, that sometimes requires emergency care. Medical-identification 

jewelry is generally sold in a choice of bracelets or necklaces with a charm attached that 

bears the wearer’s pertinent medical information. But if you’re visualizing those ugly 

generic bracelets, don’t. Medical-identification jewelry today is not the institutional-

looking jewelry of yesterday. Many choices are available to fit your lifestyle and your 

wallet. 

There are several sources for medical jewelry. Drug stores sell generic pieces 

inscribed with common diseases and conditions such as diabetes, asthma, and drug 

allergies. You can also select a piece of jewelry that simply says, “See Wallet Card.” All of 

these bracelets and necklaces come with information cards to carry in your wallet or 

purse. These cards can be filled in with additional data such as your name, address, and 

phone number, your doctor’s name and phone number, and perhaps your current 

prescriptions. Pharmacies usually carry application forms so that you can order jewelry 

with special engraving for rare diseases or extra medical information. If you can’t find the 

forms, ask your pharmacist, call the reference department at your local library and ask for 

help in locating a company, or search for “medical jewelry” on the Internet. 

There are also specialty companies that deal with such jewelry. One such organization 

is MedicAlert®. MedicAlert® jewelry is sold in conjunction with an emergency medical-

notification service that is on call 24 hours a day. You buy the different services (around 

$50 a year) when you buy your jewelry, and the company keeps your medical information on 

file in case of an emergency. The company’s toll-free phone number is engraved on the 

charm along with your pertinent medical information.  

Along with the notification service, MedicAlert® will confidentially store an advance 

directive for you so that it’s available 24 hours a day, should you need it in case of an 

emergency. Many advance directives include information regarding a patient’s resuscitation 

wishes. If you request it and if you meet certain medical criteria, MedicAlert® will include 

Do Not Resuscitate information in your file. You can find them online at 

http://medicalert.org or call them toll-free at 888.633.4298 to request a brochure. 

 Lauren’s Hope, another medical-ID jewelry company, specializes in beaded medical-

identification bracelets. Although many people prefer a bracelet that isn’t as institutional-

looking as some identification bracelets, make sure that your bracelet retains enough 

medical “look” to get the attention of emergency crews so they can find your necessary 

medical information. You can visit the Lauren’s Hope website at 

http://www.laurenshope.com or call toll free at 800.360.8680 for help with ordering, 

engraving, or just to ask questions. 

 Road ID is another company that offers identification jewelry, but their products are 

geared more for runners and cyclists who may have accidents during their training. Many 

others now wear these bracelets because they fit more securely to the wrist. Necklaces 

are also available. Check out these products at roadid.com, or call 800.345.6336. 

http://medicalert.org/
http://www.laurenshope.com/
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If you’d like to see some pieces of jewelry before you buy, look for stores in your area, 

commonly found in malls, that sell and engrave specialty items like pens, cups, and other 

gifts. The medical-identification jewelry sold in these stores is often quite expensive, but 

buying your jewelry there allows you to see what you’re getting and to consult with the 

sales staff about what information will fit well on any given item. 

The LAM Foundation doesn’t recommend specific products, but it does encourage 

women with LAM to wear some sort of medical-identification jewelry. 

What To Engrave On Your Jewelry 

Some LAM patients have “lymphangioleiomyomatosis” spelled out and include a phrase 

like “diffuse lung disease” because LAM is so rare. You can also add “possible lung collapse” 

or “potential for lung collapse” if you’re prone to pneumothoraces. If you’ve had 

pleurodesis to one or both of your lungs, you will want this information included to guard 

against someone puncturing your lung(s) during an emergency procedure. 

Use caution with your word choices because not all medical personnel are familiar with 

all of the words that have become your working vocabulary. For example, consider saying, 

“lung collapse” instead of “pneumothorax,” and “lung adhered to chest wall” instead of 

“pleurodesis.” Finally, adding your physician’s name and number is also helpful. 

Tips  
Many people find that these identification bracelets and necklaces are not at all 

intrusive or bothersome, and they wear them all the time. Others wear them only when 

they go out. Some women carry short medical histories and lists of current medications, 

drug allergies, and emergency contact names and phone numbers with them in their purse. 

The bracelet, the necklace, the card, and the short medical history are all good ideas, so 

choose whichever options best fit your needs. Think about the amount of traveling you do 

and the number of times you might be in a situation when you need to rely on the help of 

strangers. Your lifestyle should help you determine how you identify yourself as the 

special person (LAM patient) that you are. 

4.6 Being Prepared 

Having a chronic medical problem can complicate your life in ways you never anticipated 

when you were first diagnosed. For example, if you need to go to the emergency room (ER) 

and are so breathless you can’t speak, the ER doctors still need to know something about 

you, your general condition, and any medications you’re taking. While this is true to a 

degree for everyone, your medical history is probably a bit more complicated than that of 

the average person.  

Traveling can also cause problems if you forget to pack your medications, run out of 

oxygen, or have problems with your equipment.  
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To help you cope with trips to the ER, and to make your travel more enjoyable, here’s 

some tips to facilitate service from people who may not be familiar with you or with LAM. 

There’re also several pages that can be removed and copied. You can fill these out to keep 

your vital information on hand. Start a personal medical packet to take with you on trips to 

the ER, on vacation, or when you see any doctor for the first time. 

For The Emergency Room  

The LAM Foundation has prepared a special card (the size of a business card) to put in 

your wallet for use in emergency situations. The “Emergency Medicine Quick Facts for 

LAM” has helpful information to share with the doctor when you go to the ER. You can 

keep one in your wallet or slide one into a luggage tag and attach it to your purse or your 

oxygen tank. You can find a link to the cards on the LAM Foundation website. Print as many 

cards as you’d like (using Avery 5881 business cards), or print them on card stock and cut 

them out by hand. Make sure to print several because the ER staff may not return your 

card. You can also contact the Foundation and ask that one (or more) be sent to you.  

Before using your card, be sure to write in the name of your pulmonologist or LAM 

Clinic Director on the back. This will allow the ER staff to quickly contact someone that is 

more familiar with your condition. The ICD-9 Code for LAM (516.4) is also on the back to 

help with tracking your situation and for billing purposes. Here’s what the card looks like 

on the front and on the back:   

  
 

 
 
 
 
 
 
 
 

 
Tips 

 Have your medical information placed where your family and/or friends can easily 

locate it, and be sure they know where it is. 

 Keep an additional copy of this information in your car. 

 Have a brief description of your diagnosis and other important information in your 

wallet in a window sleeve where it can be easily seen. 

 Keep your cell phone with you. 

 Bring along a headset and relaxation tapes or a good book. 

 Take your health-insurance card(s). 

 Wear a medical–identification bracelet or necklace. 
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For Travel 

All of the above tips for visits to the emergency room apply, as well as: 

 Give another copy of your medical information to a friend at home in case you lose 

your copy. 

 Keep all medications in your carry-on bag. Never pack them in your checked luggage. 

 Pack extra medications while traveling in case of delays. 

 Carry a doctor’s prescription for supplemental oxygen. 

 Have the names and numbers of your home oxygen supplier and your travel supplier 

with you.  

 Check the current regulations for traveling with oxygen if you’re flying. Most 

airlines no longer supply supplemental oxygen but all are required to allow portable 

oxygen concentrators (POCs). (See 6.4, Traveling With Supplemental Oxygen.) 

General Information 

You should know your height and weight, your normal blood pressure and temperature, 

and your blood type. Jot down recent changes in your medications, such as dose changes or 

the deletion or addition of certain medications. Be ready to tell the doctor when you had 

your last flu shot and your last pneumovax (Pneumococcal vaccine) and whether you’ve 

recently had any medical treatments, lab tests, or procedures such as dental work. Other 

items that are handy to have are copies of your CT scans and/or x-rays, and PFTs. If 

you’ve had a transplant, spirometry records are useful for any doctor in the ER. 

Finally, if you have an advance directive, notify the medical staff of its existence, 

provide them with a copy, and tell them where the original can be found. 

All of this preparation probably seems excessive, and you should understand that not 

all of these items are needed at all times. In fact, some may never be needed. But planning 

ahead and gathering this information may be just what a doctor needs to know to treat you 

or what you may need while traveling. And having this information ready may also put your 

mind at ease knowing that you’re well prepared in case of an emergency. 

Copy and fill out the following pages. Keep them handy in your purse, car, or carry-on 

suitcase for emergencies. 
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Personal Information: 

Name:  

Address:  

  

Home Phone:  

Cell Phone:  

Date of Birth:  

Social Security #:  

Contact person:  

Relationship:  Phone:  

  Cell:  

Medic-alert company:  Phone:  

    

Medical Insurance Information:  

Insurance Company:  

Address:   

ID Number:  Phone:  

Group Number:  Fax:  

Insurance Company:  

Address:   

ID Number:  Phone:  

Group Number:  Fax:  

    

Tip: Keep a copy of your insurance card(s) handy. 
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Physician Information: 

Include all physicians and your transplant coordinator. 

Name:  Specialty:  

Address:  Phone:     

  Fax:  

 

Name:  

 

Specialty:  

Address:  Phone:     

  Fax:  

 

Name: 

 

 

 

Specialty:  

Address:  Phone:     

  Fax:  
 

 

Supplemental Oxygen 

When:  Liter flow:  

When:  Liter flow:  

Supplier:  Phone:  
 

 

Medications: 

Prescriptions 

Drug  Strength   Dose Time Taken Reason for Taking 
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Over-The-Counter (OTC) Medications 

Drug Name  Strength    Dose Time Taken Reason for Taking 

     

     

     

     

Vitamins and Herbal Supplements 

Drug Name  Strength    Dose Time Taken Reason for Taking 

     

     

     

     

 

Pharmacy 

Name:  Phone:  

Address:  Fax:  

    
 

 

Allergies 

No allergies: use NKDA (no known drug allergy) or NKFA (no known food allergy). 

Drug:  Reaction:  

Drug:  Reaction:  

 

Food:  Reaction:  

Food:  Reaction:  

    

Other:  Reaction:  

Other:   Reaction:  

Other allergies may include latex or certain environmental factors. 
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Medical History: (List the most recent information first) 

Lymphangioleiomyomatosis (LAM) 

Date of diagnosis:   

 

For more information 

about LAM, contact: 

 

The LAM Foundation  

4015 Executive Park Dr., Suite 320 

Cincinnati, Ohio 45241 

513.777.6889 (phone) 

877.287.3526 (toll-free) 

513.777.4109 (fax) 

info@thelamfoundation.org 

www.thelamfoundation.org  

Other: 

Condition Date of Diagnosis 

  

  

  

  

 

Pneumothoraces 

When:  Side:  

Treatment:    

 

When:  

 

Side:  

Treatment:    
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4.7 Disability Parking Placards 

Tired of walking a long way with your oxygen tank just to get from your car to the 

store? Even if you don’t use supplemental oxygen, do shopping and running errands wear 

you out? Would disabled parking privileges make these tasks more manageable for you? 

If you answered “yes” to any of these questions, you could be eligible for a disabled 

parking placard. Technically, this placard is called an ADA (Americans with Disabilities 

Act) placard. Some states also offer disabled parking tabs and/or license plates. Placards 

and tabs can be issued for either temporary or permanent disabilities; license plates are 

generally available only for permanent disabilities.  

Don’t be shy about asking your doctor if you might be ready for this kind of help. If it’s 

difficult for you to perform your daily activities and if parking closer would make some of 

these tasks easier, you may very well have the requisite PFT numbers to qualify. An online 

check for the State of Michigan, and these should be basically the same in other states 

(http://www.michigan.gov/documents/bfs-108_16249_7.pdf), revealed the following 

criteria on its application for an ADA placard: 

Patient has lung disease from which the forced expiratory volume for one second, when 
measured by spirometry, is less than one liter, or from which the arterial oxygen 
tension is less than 60 mg/hg of room air at rest. 

Or 

Patient has a persistent reliance upon an oxygen source other than ordinary air. 
 

Many women with LAM meet the eligibility requirements, and you may be one of them. 

Your local vehicle licensing and registration office will guide you through the application 

process. This process usually involves providing documentation from your doctor. After 

your application is processed, you’ll be issued a placard. There may be a small fee. 

Once you receive your ADA placard, you can legally park in a disabled parking spot. 

Some states even offer free parking to people with disability placards. Check with your 

state.  

If you park in a designated space and you aren’t using supplemental oxygen, don’t be 

alarmed if someone approaches you and gives you a hard time because you look too healthy 

to park there. This is not a common occurrence, but it has been known to happen. Try not 

to get angry or defensive. Remember that not all disabilities are visible and that, 

unfortunately, not everyone understands this concept as well as you (we) do. By keeping a 

handful of LAM brochures in your car, you can turn this negative event into a positive one. 

Offer a smile and a brochure to the insensitive busybody, and you can create an 

opportunity to raise awareness of LAM! 

http://www.michigan.gov/documents/bfs-108_16249_7.pdf
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A couple more bits of advice: First, ADA placards are very attractive to less-than-

honest people. When you aren’t using your placard, be sure to keep your car locked and put 

the placard in your glove compartment or some other out-of-sight location. Second, should 

you get in an accident while driving, place your placard somewhere it cannot be seen by 

others. A driver with a disability is often automatically considered to be the party at 

fault.  

4.8 Staying Healthy  

OK, so you know you have LAM. What are you going to do about it? Well, there isn’t a 

lot you can do about having LAM, but there is a great deal you can do about living with 

LAM. Here are some suggestions that will help you stay as healthy as possible for as long 

as possible.   

One: Don’t smoke. If you smoke, you need to quit. Now! Smoking anything—from cigarettes 

to marijuana—will only make your sick lungs sicker. You should also avoid secondhand 

smoke. Remember, you have every right to a smoke-free home and office. 

Two: Watch your diet. You may not need a special diet, but you will want to eat healthy 

meals, including five or more servings of fruits and vegetables a day. Eat lean protein, add 

calcium-rich foods to your diet to help maintain your bone density (many LAM patients 

have varying degrees of osteoporosis and/or osteopenia), and limit your intake of sugars 

and fats.  

Since estrogen is suspected of playing a major role in this disease, many doctors 

recommend that LAM patients avoid soy products because they contain large amounts of 

phytoestrogens. Phytoestrogens are estrogens that occur naturally in plants, but these 

estrogens may also play a role in LAM. Researchers don’t know yet if plant estrogens are 

harmful to women with LAM, but eating these products—and foods of all types—in 

moderation is a good idea. 

If you have trouble breathing after meals, try eating five or six smaller meals rather 

than three larger ones. Sometimes if your stomach is too full, your diaphragm doesn’t have 

room to expand: thus, you feel short of breath. 

For women who have difficulty with chyle, following a low-fat diet can be essential in 

keeping chyle production to a minimum. If you are experiencing this problem, consult your 

doctor to learn more about chyle and how to control it. Or, have your physician refer you 

to a nutritionist for additional advice. 

Another incentive to eat well and in moderation is that a woman with LAM who is a 

candidate for transplant needs to have her weight within a normal range. If you’re 

approaching transplant, work to lose or gain pounds sensibly to get your weight into the 

target range. 
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Three: Exercise. Exercise is the single most important thing you can do to remain at your 

optimum level of health. Stay as active as possible. Women with LAM know how difficult 

those simple words are, but those who exercise tend to have fewer problems than women 

who don’t. No one expects you to go out and run a marathon (although one woman with LAM 

did run a marathon after her lung transplant), but, if you start slowly and gradually to build 

yourself up, you’ll have more endurance to perform even the simplest household tasks. 

Exercise will maximize your body’s ability to absorb oxygen, increase your energy, and 

make you a better candidate for transplant. To get started on a safe and effective 

exercise program, consult your doctor to learn about pulmonary rehabilitation. 

Four: Get plenty of sleep. Sufficient sleep at night (and a nap during the day, if necessary) 

is essential to your health. Your pulmonologist may recommend that you use supplemental 

oxygen when you sleep. If you need it, use it. Nighttime O2 can make a big difference in 

how you feel during the day.    

Five: Avoid stress. Naturally, this is easier said than done. Still, explore ways to reduce 

your stress level, whether it’s sitting and enjoying a second cup of tea, taking a yoga class, 

or going to a movie. Do what you can to manage your stress in a healthy manner. It’s worth 

the effort! 

Six: Schedule regular appointments with your doctor. Because you have LAM, little 

problems can grow into big ones in a short period of time. Regular medical (and dental) 

checkups can help you and your doctor prevent many potential problems and keep current 

problems from growing. 

Seven: Take your prescription medications as indicated. Medicines work best when they’re 

taken as directed. Try not to skip pills or take extra ones. And never stop antibiotics until 

the dose is complete unless your doctor tells you it’s okay to do so. 

Eight: Get a flu (influenza) shot.* Many doctors recommend flu shots for all of their 

patients who are at high risk, that is, those with chronic health conditions—especially 

heart and respiratory problems. So you, as a LAM patient, should consider getting a yearly 

flu shot. It’s especially important to get the vaccine if you work in an institutional setting 

such as a school or health-care facility where you are exposed to many people—and many 

germs.  

The flu vaccine is used to protect people from contracting influenza, a viral illness that 

affects the respiratory tract. In the US, the shots are usually given in late October or 

early November because the flu season generally begins in late November and lasts until 

about April. Your body needs ample time (about two weeks) to build immunity, so check 

with your doctor to see when you should have the vaccine. Ideally, you want the vaccine’s 

effectiveness to last throughout the worst of the flu season. Never hesitate to get a flu 

shot just because you think it’s too early or too late!   

                                            
* Although an intranasal flu vaccine spray has been developed, it is not recommended for people with heart 

and lung problems because it is a live, albeit attenuated, virus. 
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For many healthy people, the flu often lasts only three to seven days, but those who 

are less healthy may develop more severe cases and even require hospitalization. 

Remember: influenza can be fatal. 

Because different strains of influenza exist, a flu shot is required every year. The 

yearly vaccines are developed to protect people from the three strains that are expected 

to be the most prominent each year. You cannot get the flu from the flu vaccine, but you 

may experience tenderness at the injection site, minor achiness, or a low-grade fever 

after you receive the injection. Check with your doctor to see if you should be getting a 

yearly flu shot. 

Nine: Get a Pneumococcal vaccine (pneumovax). Many doctors are now recommending that 

their high-risk patients—patients with chronic heart and respiratory conditions—receive a 

pneumovax. Generally, this is an injection given to prevent people from developing the most 

common strains of pneumonia. A pneumovax injection is usually a once in a lifetime vaccine, 

but often doctors will recommend that people over 65 and those who have chronic cardiac 

and respiratory problems repeat the injections five years later. Check with your doctor to 

see what he or she recommends for you. 

This injection is an immunization against the streptococcus pneumoniae, a bacterium 

that can cause pneumonia and meningitis. The injection will not, however, protect you 

against viral pneumonia. As with the flu shot, you might experience some tenderness at the 

injection site, minor achiness, or a low-grade fever. But those side effects are much easier 

to deal with than pneumonia. 

Ten: Stay positive. How? Try to accept where you are right now in your life. Take each day 

one at a time and live in the moment. If you’re feeling anxious or depressed, consider 

seeking help from family and friends or from a professional counselor. Humor helps you 

look at a lousy situation from a different angle and often makes coping with tough times 

easier. There is a lot of wisdom in the old adage “Laughter is the best medicine!”  

Remember, you are not traveling this journey alone. There’s an army fighting for you. 

The entire LAM Foundation, including its host of researchers, is constantly seeking ways 

to help women with LAM as they struggle with this rare disease. Scientists and 

researchers are striving to unlock the secrets of LAM, and more and more LAM research 

is being conducted all the time. Progress IS being made! 
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5.1 Pneumothorax And Its Management  

What is a pneumothorax? In the simplest terms, a pneumothorax, or lung collapse, is a 

leakage of air (pneumo) from a lung into the chest cavity (thorax). This air outside the lung 

abruptly diminishes the negative pressure (vacuum) between the chest wall and the lung, 

causing the lung to deflate or collapse.  

The cause for pneumothorax in LAM is thought to be the rupture of a bleb or cyst just 

below the surface of the lung. Often the collapse is only partial, but you still might 

experience some pain and shortness of breath. If a large pneumothorax occurs and 

collapses a sizable portion, or all, of your lung, you’ll likely have chest, abdominal, or 

shoulder pain and significant difficulty breathing. Seven out of ten patients with LAM have 

a pneumothorax over the course of their lives, and some women with LAM experience 

multiple lung collapses (recurrent pneumothoraces). The rate of recurrence is over 70%, 

the highest rate among all chronic lung diseases. 

Detection 

If you go to the emergency room with pain and difficulty breathing, explain to the 

medical personnel that you have a lung disease and that pneumothoraces are a common 

complication of your disease (this is a good time to have a brochure handy). The ER 

physician will likely order a chest x-ray, which is a good test for detecting a 

pneumothorax. However, if the pneumothorax is either very small or self-contained 

(loculated), it may be difficult to diagnose via a chest x-ray.  In this case, a chest CT scan 

may be required to detect the pneumothorax.  

The LAM Foundation has prepared a small card called Emergency Medicine Quick Facts 

for LAM that contains helpful information to share with the doctor when you go to the ER. 

See 4.6 Being Prepared, For the Emergency Room, for more information. 

Types Of Pneumothorax 

There are two types of spontaneous pneumothorax: primary and secondary. A primary 

spontaneous pneumothorax occurs for no apparent reason. A secondary spontaneous 

pneumothorax is usually associated with an underlying lung disease. Diseases affecting the 

lungs (like LAM and TSC, and other problems such as emphysema and cystic fibrosis) can 

weaken the structure of the lungs and airways, permitting spontaneous pneumothoraces to 

occur. An unexplained pneumothorax—or a series of them—often triggers the search for 

an underlying lung disease.  

Intervention And Treatment 

There are two goals when treating a pneumothorax. The first is the immediate removal 

of air from the space between the lung and the chest wall (the pleural space) so that the 

lung can re-expand. The second, and equally as important, objective is the prevention of 

recurrent pneumothoraces. These two goals must be considered when choosing your 

treatment. 
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Observation  

A small pneumothorax (i.e., one involving only 10-15% of the lung) may not require much 

intervention. Oftentimes, bed rest and oxygen therapy will solve the problem. Some 

physicians think that using high concentrations of supplemental oxygen helps to increase 

the rate of absorption of air from the chest, and, sometimes, oxygen may be used for 

comfort—to make it easier for you to breathe. Doctors occasionally recommend that a 

small pneumothorax simply be observed. Remember: a collapsed lung can be dangerous. If 

you develop persistent chest, abdomen, back, neck, or shoulder pain associated with 

shortness of breath, call your doctor or head to the emergency room for an evaluation.  

Chest Tube 

If a pneumothorax is more than minimal in size or doesn’t rapidly re-expand on its own, 

the next course of treatment is to insert a catheter (or chest tube) to remove the air 

that is causing the collapse. This process, called a tube thoracostomy, involves inserting a 

small hollow plastic tube into the chest wall, entering between the ribs, and into the 

pleural space, thus allowing the air an escape route.  Removing the air, in turn, re-expands 

the lung. The procedure is generally performed with local anesthesia. Discomfort or pain is 

common, and risks of the procedure include bleeding and infection. Although a chest tube 

is uncomfortable, it’s an effective method to resolve a pneumothorax.  

The chest tube is often connected to a suction device to expedite air removal. In some 

cases, a “Heimlich valve” will be attached to the end of the chest tube rather than the 

suction box. This device is a one-way valve that permits air to leave the chest but not to 

enter it. A persistent air leak, though, may require further intervention. 

Pleurodesis  

The pleura is the membrane that envelopes the lung adjacent to the chest 

wall. Pleurodesis is a procedure that adheres the pleura, the outside of the lung, to the 

inside of the chest cavity to prevent the lung from collapsing again. If you have a 

persistent leak and/or have had a pneumothorax previously, your doctor may ask you to 

consider pleurodesis as a preventative measure. Although pleurodesis isn't a foolproof 

remedy against future pneumothoraces, it generally diminishes their likelihood. Also, if you 

do have a pneumothorax after you’ve had pleurodesis, the collapse is more likely to be 

partial, and intervention may not be required. The procedure may be done by a number of 

different techniques.  

Mechanical Pleurodesis 

A mechanical pleurodesis is performed manually by a surgeon who gently strokes the 

surface of the lung with a piece of gauze. This roughens up the pleura so that when the 

abrasion heals, the lung adheres to the chest wall. Sometimes the procedure is done in 

combination with some type of chemical pleurodesis, such as talc.  
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Treatment recommendation: Because lung transplantation can be more difficult after a 
talc pleurodesis or a pleurectomy, LAM experts suggest that a LAM patient be managed 
with chest tube drainage followed by VAT pleurodesis by mechanical abrasion on the 
first event even though patients usually prefer a more conservative approach. 
 

 

Chemical Pleurodesis 

A chemical pleurodesis involves instilling a chemical irritant into the pleural space, 

which causes adhesion between the chest wall and the lining of the lung. Chemical 

pleurodesis can be done either through a chest tube, while you’re awake in a hospital room, 

or it can be done under general anesthesia via surgery. Sometimes a combination of 

chemical and mechanical pleurodesis is used.  

Talc pleurodesis: One of the most common methods of chemical pleurodesis is 

performed using surgical talc and a chest tube. In fact, if a patient already has a chest 

tube in place, a talc procedure is often recommended. When the air has been expelled, a 

talc slurry is instilled through the chest tube into the chest cavity. Alternatively, during 

surgery, talc can be blown into the chest cavity using a bulb syringe, a method called talc 

poudrage. The talc acts as a sclerosing agent, that is, something that causes the pleura 

lining of the lung and the pleura lining of the chest wall to stick together. Suction is used 

after this procedure to remove any remaining air in the pleural space. Talc pleurodesis or 

poudrage often produces a burning sensation in the chest as the area heals, but this 

procedure tends to be very effective, and it’s also less expensive than surgery.  

Other Chemicals: In addition to talc, other chemical irritants such as doxycycline and 

bleomycin can be used.  

Pleurectomy 

If pleurodesis doesn’t work or if you have recurrent pneumothoraces, you may be a 

candidate for a pleurectomy. This surgery involves stripping off pleura from the inside of 

the chest wall to promote the fusion of the lung and the chest wall.  

Surgery 

To perform the procedures mentioned above most doctors use one of the following two 

procedures to gain access to your lungs. 

Thoracotomy 

This is a general term for open-chest surgery, a type of surgery that is used for many 

reasons and procedures. While the patient is under general anesthesia, the surgeon makes 

an incision that runs approximately from the front to the back (by the shoulder blades) of 

the chest in between two ribs. This incision allows the doctor access to the lung. A 

thoracotomy is used for mechanical pleurodesis, for some chemical pleurodesis procedures, 

and for pleurectomy. Thoracoscopy (below) is a more modern approach to pleurodesis, and 

thoracotomy is only rarely necessary for pleurodesis.  
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A patient usually requires about a weeklong stay in the hospital after a thoracotomy, 

but full recovery can take several months. During recovery, the patient should practice 

deep-breathing techniques to help prevent pneumonia. And, as with any surgery, bleeding 

and infection are always risks. Be sure to take whatever pain medications you require. 

Thoracoscopy or VATS 

Video-assisted thorascopic surgery (VATS) is performed using a tiny fiber-optic 

camera (called a thorascope) and is a much less invasive procedure than a thoracotomy.  

Instead of using one large incision to gain access to the chest, one or more small finger-

sized incisions, or ports, are made in your side and used to insert the scope and other 

surgical instruments. The thorascope transmits images of the inside of your chest onto a 

video monitor, guiding the surgeon in maneuvering the instruments to complete the 

procedure. These smaller incisions, unlike a larger surgical incision, typically result in less 

pain and faster recovery time. For these reasons, VATS has become the preferred method 

for surgical lung biopsies and other lung surgeries. 

 Note: While pneumothorax and even recurrent pneumothoraces can be common in 

LAM, every woman is affected differently. Talk with your doctor about the options for 

your individual situation, focusing both on the immediate treatment and your options for 

preventing recurrence. 

Recovery From Treatments  

Try to stay ahead of pain after any of these procedures. When your doctors offer you 

pain medications, take them if you need them. It’s much more difficult to stop pain after it 

has become intense than it is to prevent pain in the first place. Suffering needlessly isn’t 

heroic. You may be in a significant amount of pain for a few days but, after the first few 

days, your pain should be manageable. The pain and discomfort generally continue to 

decrease over a few weeks.  

You may also experience shortness of breath and fatigue for a week or two following 

your release from the hospital and you may need a month or more of rest before you’re 

able to return to work. Don’t push yourself. You don’t want to risk another lung collapse by 

not recuperating sufficiently. Although it may take several weeks to fully recover, you’ll 

probably be able to resume some of your regular activities more quickly. However, be 

certain that all of your pain is gone and your reaction times are back to normal before you 

drive again. 

Once the healing is complete, there are usually no residual effects. Your breathing, 

however, may feel strange at first, as if something has changed. Unfortunately, in some 

rare cases, discomfort or a pulling sensation in the chest area can continue for months 

after pleurodesis. 
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Tips For An Easier Recuperation  

 Sleep in a recliner for a few days or even a couple of weeks. The semi-upright 

position may help lessen the pain as trying to raise the upper part of your body to 

get out of bed can be painful.  

 Have someone buy you a bra that is larger than your usual size. You’ll probably need 

support a few days after pleurodesis, but your chest may be a bit too swollen from 

the procedure for your regular bra to fit.  

 Don’t lift heavy objects until your doctor allows you to do so. 

Transplant After Pleurodesis 

Many women have been told that lung transplantation after pleurodesis is impossible. 

While that may have previously been the case, it’s no longer true. Many women with LAM, 

collectively having had every type of pleurodesis, have undergone successful lung 

transplants. However, transplant surgery is more complicated if you’ve had one of these 

procedures.  

While pleurodesis no longer rules out transplant, a lung that has been adhered to the 

chest wall is more difficult to remove and removing it therefore, takes more time. The 

longer a surgery—any surgery—takes, the longer you’re under anesthesia and, in this case, 

the greater your risk of excessive bleeding.  

To increase your chances of a successful transplant, your surgeon may suggest a single-

lung transplant, transplanting only the lung that has not undergone pleurodesis. Whatever 

decision you and your surgeon reach, be assured that your welfare will always be of 

paramount importance.  

Questions for Your Health Care Provider  

 At what stage is pleurodesis needed to improve my condition? 

 How often have you performed this procedure? 

 Would you recommend local or general anesthesia? 

 How long will it take me to recover? 

 Are there activities I should avoid? 

 What is the likelihood of leakage after pleurodesis? 

5.2 Pleural Effusion And Chylothorax  

As you already know, LAM affects each woman quite differently. Some women have no 

symptoms other than breathlessness, while others struggle with numerous pneumothoraces 

(lung collapses) or angiomyolipomas (kidney tumors). And still other LAM patients—about 

30%—are bothered by pleural effusion, a leakage and accumulation of fluid in the chest 

cavity. Some have this problem at the time of diagnosis, while others develop it during the 
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course of their disease. Because chyle is the fluid that most commonly affects LAM 

patients, this section will focus on chyle and the problems related to it.  

Chyle 

What is chyle? It’s a milky white fluid consisting of lymph and droplets of triglyceride 

fat and is sometimes tinged with blood. Everyone produces chyle (about two or more liters 

a day); it’s a product of digestion. Chyle is normally routed through the lymphatic system 

and then drains into the circulatory system. In LAM patients, however, the proliferation 

of abnormal smooth muscle cells can damage or obstruct the lymphatic vessels that carry 

chyle, causing them to weaken and, subsequently, to leak. When chyle leaks into the chest 

cavity, it’s called a chylothorax. You can remember it by breaking down the word: “chyle” 

refers to fatty fluid and “thorax” refers to chest—fatty fluid in the chest.  

Causes Of Chylothorax 

There are many causes of chylothorax, including post-surgical complications and trauma 

to the body.  In addition, chylothorax can sometimes occur spontaneously due to damage to 

the lymphatic system caused by a disease such as LAM. 

Problems With Chyle 

The extent of lymphatic dysfunction in LAM varies. The most common problem 

resulting from a chylous leak is chylothorax. Chyle itself is not the problem, but rather the 

build-up of the chyle, which causes pressure in the pleural space and creates 

breathlessness. Chyle can affect other parts of the body too: 

 Chylous ascites—chyle in the abdomen  

 Chyloptysis—coughing up chyle 

 Chyluria—chyle in the urine 

 Chylous pericardial effusion—chyle around the heart 

Symptoms And Detection Of Chyle 

If you’re having any sort of drainage that is milky or cloudy or if you are experiencing 

sudden and prolonged shortness of breath, then you might be having a problem with 

chylous leakage. You might also notice that your belly and/or extremities are swelling as 

the day progresses, or you could be experiencing chest pains, a feeling of fullness in the 

chest, a cough, fever or chills. Because of the burden the abnormal chyle accumulation can 

place upon your body, it's not uncommon to feel tired and run down. Your doctor may 

recommend any one of several tests that can help detect abnormal chyle build-up including 

a chest x-ray, an abdominal/pelvic ultrasound, a CT scan, or careful daily measurements 

(e.g., of your weight or waistline). 
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Possible Treatments  

If the amount of chyle accumulation is small, treatment may not be needed. If the 

fluid build-up is substantial and causing complications, then treatment may be necessary. 

Observation 

When you first develop a chylous effusion, your doctor might decide to just observe to 

determine how serious it is or if it will resolve on its own. If it doesn’t resolve, there are 

other treatment options. 

Diet  

You may be instructed to follow a special low-fat diet, one your doctor or a nutritionist 

can design just for you. The diet will limit your intake of certain fats in particular. 

Sometimes a change in diet alone is sufficient for controlling chyle and, as an added bonus, 

it can contribute to your overall health. 

If chyle is preventing your body from absorbing valuable nutrients, you may need oral 

or intravenous supplements to ensure you receive all the vitamins and minerals you need. 

Intravenous treatment gives your gastrointestinal system a break, and sometimes allows 

sufficient time for a damaged, leaking lymph duct to heal. 

Medications 

A few women have had success controlling their chyle problems with medications. The 

hormone progesterone has been used and, more recently, others have experienced 

improvement using a medication called Octreotide. Additionally, some women are having 

success using the drug sirolimus. This is a relatively new treatment for chylous effusion, 

but it may work for you. Although medications are not always as successful as some of the 

more invasive procedures, be sure to ask your doctor about this option.  

Drainage Treatments  

When chylous effusion continues in spite of careful diet, a procedure called 

thoracentesis, also known as fluid aspiration or pleural tap, is often the next step. This 

procedure involves inserting a small needle into the pleural space and drawing out the 

excess fluid. You may be surprised at how much fluid is drained; it can be a liter or even 

more! Thoracentesis is highly effective but may provide only temporary relief. Your doctor 

will want to assess how fast the chyle builds up again; some women need to have chyle 

drained regularly. If chyle production is severe, a chest tube may be inserted and left in 

place for several days, allowing for continuous drainage. 

Pleurodesis  

If drainage treatment is inadequate, you may be a candidate for either mechanical or 

chemical pleurodesis, the same procedures used to repair a pneumothorax (see the 

previous section on Pneumothorax And Its Management). 
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Surgery 

Finally, if you need further help controlling chyle, you may require surgery to tie off 

the thoracic duct. This procedure is called thoracic duct ligation. Because the duct can be 

difficult to locate, your surgeon will employ either VATS (video-assisted thorascopic 

surgery) or thoracotomy (open-chest surgery). Less commonly used surgical options for 

management of chylothorax include removing the lining of the lung (pleurectomy) or, 

rarely, placement of a tube (pleuroperitoneal shunt) to drain fluid from the chest.  

5.3 Angiomyolipomas 

Angiomyolipomas, or AMLs, are benign tumors found in the kidneys of roughly 90% of 

patients with TSC and 30%-50% of sporadic LAM. Although extrarenal (outside the 

kidneys) AMLs are not common, they are sometimes found in the liver and uterus, in the 

lymph nodes, in the blood vessels, and in other areas.  

As with many medical terms, the word angiomyolipoma describes the tumor itself. 

AMLs are composed of three types of tissue: “angio” refers to blood vessels, “myo” refers 

to smooth muscle cells, and “lipo” refers to fat or adipose tissue.  

AMLs are often asymptomatic. However, the amount of each type of tissue can vary 

greatly with each tumor, and this variance often indicates what symptoms the AML might 

produce. For example, a tumor with a high percentage of blood vessels would probably be 

more prone to bleed and grow more quickly than an AML with a higher percentage of fat.  

Noninvasive imaging studies can easily detect AMLs.  Due to its density, fat (often our 

enemy but in this case our friend) shows up black on an x-ray and white on an ultrasound, 

making it the component that allows these tumors to be diagnosed with a high-resolution 

CT scan or ultrasound. The radiologist can be quite certain that your tumor is an AML 

because few types of kidney tumors contain fat. As you read on, remember that not all 

women with LAM have AMLs and that many of these tumors never cause any problems.  

Guidelines For Treatment 

AMLs are often asymptomatic, but you’re probably wondering what to do about them. 

Below are some general guidelines to help you and your doctor get started discussing what 

treatment option(s) is best for your situation.  

 If a tumor is less than four centimeters, about 1½ inches, and is not causing you any 

problems, it can be monitored sufficiently with yearly CT scans or renal 

ultrasounds.  

 If the tumor is larger than four or five centimeters, you might want to consider 

having it checked every 6 to 12 months. 
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 If the tumor is less than four centimeters and is causing you acute pain (usually in 

the lower back), is hemorrhaging (you might notice blood in your urine), or causing 

nausea, consult your doctor immediately. After the two of you assess your 

situation, you might feel comfortable waiting a few days to see if the problem 

subsides. 

 If the tumor is over four centimeters and causing any of the above problems, you 

should seriously consider immediate treatment. 

Treatment Options  

Sirolimus and Everolimus  

Talk to your doctor about trying sirolimus, rapamycin (brand name: Rapamune®), 

everolimus, or rad001 (brand name: Afinitor®). These drugs have been proven to not only 

stabilize lung function but also to slow the growth of AMLs and help shrink them. These 

drugs can have some serious side effects, but many women with LAM tolerate them well. 

Depending on the size and placement of your AMLs, your doctor may decide that a 

noninvasive treatment is the right solution for you. However, know that once you stop 

these drugs, your AMLs will resume growing, but using the drug might give you much-

needed time before a more invasive procedure. 

Embolization 

Some doctors recommend embolization of tumors over five centimeters, regardless. 

The larger a tumor grows, the greater the chance it will cause bleeding problems. If you 

have the tumor embolized while you are healthy, you will recuperate much more quickly.  

Embolization is a surgical process that cuts off the blood supply to the tumor. This 

minimally invasive procedure is often done to prevent rupture or hemorrhage of a large 

AML. It might also be performed to stop an AML that is already bleeding. An embolization 

is much like a heart catheterization. An angiographer—who is trained to examine blood 

vessels with the help of x-rays—performs the procedure. 

A catheter is threaded from an artery in your groin to your kidney and then into the 

blood vessel supplying the tumor. A contrast dye is inserted through your IV to help 

determine which blood vessel is feeding the tumor. Injecting tiny polyvinyl particles into 

the artery, a process that is kind of like building a dam, will then cut off the tumor’s blood 

supply. 

The procedure itself is relatively painless, but you will need to lie flat for about six 

hours afterward to allow your arterial puncture wound a chance to close. Because 

embolization is often associated with an inflammatory response (Postembolization 

Syndrome) that causes significant fever and pain, you may be given antibiotics or steroids 

to help prevent infection and/or reduce pain; these medications are easily administered 

through your IV. Once a tumor is embolized, it takes several months or more for it to 

shrink, die, and be absorbed by the body.  
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Although a tumor may recur if its blood supply is not completely closed off, 

embolization has several advantages. First, the procedure is much less invasive than 

surgery (see below), and second, because it’s less invasive, most patients tend to recover 

more quickly. And finally, because the procedure is often done on an outpatient basis, or at 

most an overnight stay, the cost is greatly reduced. Shorter recuperation time means 

you—or your caregiver—can get back to work more quickly. 

More often than not, an embolization can be performed but, on rare occasions, surgery 

will be necessary. Which procedure should be undertaken is usually determined by the size 

of the tumor, its position, and its involvement with the kidneys. 

Surgery 

Surgery for treating an AML may involve removing the entire kidney (total 
nephrectomy) or removing just part of the kidney (partial nephrectomy). If you and your 

doctor decide that surgery is required, be sure to talk with the surgeon beforehand, 

making it clear that you would like to have as little of your kidney removed as possible. 

Because the treatment for end-stage LAM is lung transplantation and because kidneys are 

essential in processing powerful immunosuppressants after transplant, you need as much of 

your kidney as your surgeon can save. Although, you need to understand that it might be 

necessary to remove the entire kidney. If this is the case, don’t lose heart. Many people 

live long and productive lives with only one kidney. And nowadays, having only one kidney 

does not disqualify you for lung transplantation. 

AMLs can be a pain, both literally and figuratively, and they can make your life more 

complicated. However, keep in mind that these tumors are one aspect of LAM that can be 

treated and improved. So ask lots of questions, learn about your options, and work with 

your doctor and surgeon to make the decision that will be best for you both now and down 

the road.  

5.4 Osteoporosis 

Some women with LAM also develop osteoporosis which is a common condition that 

causes bones to become more porous. "Osteo" means bone, and "porosis" means porous. It 

is sometimes called “the bone-thinning disease.” The bones either stop building bone mass, 

or they lose what mass they have and become less dense and more brittle. In simple terms, 

your bones become more fragile and more likely to break. Another condition known as 

osteopenia, the loss of bone mass below normal levels, is a precursor to osteoporosis. With 

osteopenia, the bones are beginning to lose mass and as osteopenia worsens, it becomes 

osteoporosis. Because osteoporosis is usually an invisible disease, it is important that you 

take steps to detect, prevent, and treat the condition as early as possible. Ask your doctor 

for a bone-density scan* to check the condition of your bones.  

                                            
* Also called a bone-mineral density test. 
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Osteoporosis affects millions people each year; of those, the vast majority are women! 

As women age, they lose bone mass because they have less estrogen in their bodies. 

Estrogen helps keep bones healthy. However, even young women with LAM are at risk for 

developing osteoporosis. Why? No one has the complete answer to that question yet, but 

there are some factors that may contribute to this condition. First, previously, many 

women used hormone treatments like high-dose progesterone or had their ovaries 

removed, both of which induced menopause, in an effort to slow their disease. These 

treatments, due to their anti-estrogen tendencies, generally cause bones to lose density. 

Second, anti-inflammatory drugs such as prednisone and other steroids, which many LAM 

patients use to help them breathe more easily, tend to decrease bone mass by interfering 

with calcium absorption. Third, because women with LAM often experience shortness of 

breath, they tend to neglect exercise, especially weight-bearing exercise, which helps 

maintain healthy bones. Add these to other risk factors for osteoporosis—smoking, heavy 

alcohol use, a family history of osteoporosis, or a diet low in calcium—and it’s easy to see 

why so many women struggle to maintain sufficient bone density. 

What Can You Do About It? 

One of the things you should do after being diagnosed with LAM is request a bone-

density scan. Your first test will serve as a baseline measurement as to the condition of 

your bones. Even if the scan shows your bones are fine, you will still want to monitor them 

regularly, having scans about a year apart or as often as your doctor recommends. If your 

scan indicates you have already developed osteopenia or osteoporosis, you will want to take 

steps to keep the problem from worsening. 

Medications  

If you do have either osteopenia or osteoporosis, your doctors will probably 

recommend a regimen to increase your bone density. This may include prescription 

medication to help prevent bone loss and to rebuild the bone structure.  

Bisphosphanates 

Bisphosphonates are medicines that slow or stop the natural process that dissolves 

bone tissue, resulting in maintained or increased bone density and strength. This may 

prevent the development of osteoporosis. If osteoporosis already has developed, slowing 

the rate of bone thinning reduces the risk of broken bones. 

Actonel® (risedronate) and Fosamax® (alendronate)* are the two most commonly 

prescribed oral medications, and both come in either daily or weekly doses. Many women 

prefer the weekly dose because taking the drug can be a bit of a bother. You must take it 

first thing in the morning on an empty stomach and with a full glass (about eight ounces) of 

water. You cannot have any other food or beverage—not even your first sip of coffee 

(groan!)—for at least 30 minutes after taking the drug. You also need to remain upright—

sitting or standing—for that length of time. No going back to bed, not even for a few 

                                            
* These two drugs are in a class of drugs known as “bisphosphonates.” 
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minutes! Following these guidelines is very important; if you don’t drink enough water, if 

you eat or drink anything else too soon, or if you lie down, the drug can irritate or even 

burn your esophagus. Some doctors recommend that you stay upright and refrain from 

eating and drinking longer than 30 minutes. These strict rules convince many women to 

take the drug just one day a week. Others find that the weekly dose is too strong for 

them and thus prefer to take the daily dose. For them, the ritual becomes as routine as 

brushing their teeth.  

Reclast®, zoledronic acid, is another bisphosphanate treatment for osteoporosis. 

Reclast® is a liquid solution usually given slowly by injection into an IV over a period of at 

least 15 minutes. You can receive this treatment at your doctor’s office or at a clinic. The 

injection is given just once every year or two. 

Calcitonin-salmon 

Another option is to try Miacalcin® (calcitonin-salmon), which comes in a nasal spray 

and in an injectable form. Some women prefer it because it enters the bloodstream rather 

than the digestive track and, therefore, doesn’t cause esophageal or stomach problems. 

Teriparatide Injection 

You can also try an injectable drug like Forteo® to repair bone density. This drug is taken 

for two years as a once-daily self-injection. It should only be used for people who have 

osteoporosis and who have had a fracture or are at high risk for spinal-compression 

fractures.  

Denosumab Injection 

Prolia® is injected subcutaneously (under the skin) in your upper arm, upper thigh, or 

stomach area. This is generally done in your doctor’s office or a clinic by a doctor or nurse. 

Prolia® is usually given once every six months to prevent osteoporosis.  

 

These are just a few of the drugs available to treat osteoporosis, and new drugs 

become available yearly. Check with your doctor to find one that will work best for you. 

Your doctor may also recommend that you take additional calcium in the form of 

supplements. Depending on your diet, your age and whether or not you’re pregnant, nursing, 

or menopausal, you may need 1,000-1,300 milligrams or more of calcium daily. Many calcium 

tablets come with added vitamin D to help the body absorb the calcium. If your calcium 

supplement doesn’t contain vitamin D, be sure you are taking a multivitamin supplement as 

well. Many doctors recommend 400-800 IUs (international units) daily of vitamin D. Follow 

your doctor’s orders as to when, how much, and how often to take any supplements. 
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Diet 

If you’re taking medications or even if you don’t need them, you can always beef up 

(maybe “milk up” would be a better term) your diet with calcium. An extra glass or two of 

milk, some hard cheese, a cup of yogurt or cottage cheese, or an occasional bowl of ice 

cream can add much-needed calcium to your diet. You may want to choose the lower-fat 

versions if you don’t want to increase your weight while you’re increasing your bone mass. 

Also, keep in mind that there are many types of non-dairy sources of calcium that you can 

choose: dark green leafy vegetables such as spinach, turnip greens, collard greens, kale, 

and broccoli are also excellent sources of calcium. Almonds, shrimp, and salmon and 

sardines (both canned with bones) are other good sources of calcium. Remember, you not 

only want to build bone mass, you want to avoid losing it too. Smoking and excessive alcohol 

consumption can strip your body of much-needed calcium. So eat smart and drink sensibly. 

Exercise 

Exercise, especially weight-bearing exercise, is essential in keeping bones strong. 

Walking is the simplest and most convenient form of weight-bearing exercise. It’s 

considered to be weight bearing because your feet are supporting the weight of your 

entire body. So, if you aren’t already walking about thirty minutes a day, get out and walk. 

Weightlifting is also good for your bones—start light and build up. Ask your doctor to 

recommend some exercises to help get you started. You might also consider joining a gym, 

going to pulmonary rehab, or hiring a personal trainer. Whatever you choose, the important 

thing is that you get moving! 

Fall Proofing Your House 

If you have osteoporosis, you’ll want to do everything in your power to prevent 

fractures. Even if you take medications, calcium and vitamin D supplements and even if you 

exercise regularly and eat a calcium-rich diet, you should still take other precautions. “Fall 

proofing” your house is one such precaution. Just as people childproof their houses when 

they have small children, you can go through your house and see what changes can be made 

to prevent falls. 

 Remove area rugs that tend to slide along the floor and that could cause you to slip 

and fall. 

 Add nonskid pads underneath throw rugs to hold them securely in place. 

 Provide good lighting throughout the house so you can always see where you are 

going. 

 Install nightlights in hallways and in bathrooms for nighttime visits to the bathroom 

or kitchen. There are inexpensive nightlights that plug into outlets and that come 

on automatically when it’s dark so you don’t have to worry about turning them on and 

off. 

 Wear clothing that isn’t too long to prevent tripping.   



88 

 Wear socks and slippers with skid-proof soles. If you’re wearing socks, wear your 

shoes or slippers, too; socks alone can be super slippery, especially on wooden 

floors. 

 Use colored tubing if you use supplemental oxygen. Bright colors make your tubing 

much more visible. 

Osteoporosis has the potential to be very dangerous. However, it’s one of the problems 

with LAM that can often be controlled. Be sure to tell your doctor about the extra 

likelihood that you, as a woman with LAM, could have osteoporosis. It’s treatable! Don’t 

ignore it! 
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6.1 Supplemental Oxygen 

The first and most important fact that you need to know about supplemental oxygen is 

that using it will make you feel so much better! If you’re often short of breath for a long 

period of time, if you’re not sleeping well, or if you have no energy—oxygen will probably 

make a huge difference in your life. 

A brief explanation will help you understand why oxygen will help you. Oxygen (O2) is an 

element, a gas your body needs to live and to perform all of your bodily functions no 

matter how small. In general, when you inhale, you take in oxygen, which then passes 

through your lungs and into your bloodstream through alveoli, small air sacs in the lungs. 

Once your blood has picked up the oxygen, it’s pumped through the rest of your body. As 

your body uses the oxygen for its various functions, it releases carbon dioxide (CO2) as a 

waste product. The carbon dioxide, in turn, travels through your blood into the cells in 

your lungs, up through your lungs, and you breathe it out. If this process is flawed and 

your body can’t pass oxygen from your lungs into your bloodstream, the oxygen levels in 

your blood will not be sufficient for your body to function well. Then, you may need 

supplemental oxygen. This is especially true for people who are unable to obtain sufficient 

oxygen due to respiratory illnesses like LAM. 

Why You Should Use Supplemental Oxygen 

Okay, let’s face it: you don’t really want to use supplemental oxygen. Perhaps you get 

short of breath but recover quickly, so you don't feel you really need it. However, tests 

that are more objective than your feelings may show that you’re damaging your body by 

not using O2. Lack of oxygen (hypoxia) can cause you to feel tired, weak, confused, and/or 

forgetful. But a more serious problem is that chronic oxygen deficiency can force your 

heart to work harder than it should. This constant strain on your heart can cause 

pulmonary hypertension (when the blood pressure in the pulmonary artery is abnormally 

high) and other heart problems. These problems are exacerbated because, even though 

you may know when your lungs aren’t getting enough oxygen, you can’t tell when your heart 

isn’t getting enough oxygen. Are you willing to risk heart problems because you don’t want 

to use supplemental oxygen? 

A few simple tests, done either at your doctor’s office or at your pulmonary center, 

can determine your actual oxygen needs. If your tests indicate that you need supplemental 

oxygen, then by all means use it! You may not realize how run-down and exhausted you’ve 

become simply because you’ve gotten used to feeling that way. Once you start using 

supplemental oxygen, you’ll regain some of your lost energy and you’ll be able to be more 

active. Furthermore, you’ll have the security of knowing that you’re also taking good care 

of your heart.  

There are a few myths circulating about oxygen usage. One of the most common is that 

you can become “dependent” on, or “addicted” to, oxygen. This just isn’t true. Another 

myth is that you can store enough oxygen when you’re wearing it while resting at home, for 

example, to “tide you over” during more active periods. Again, not true. Nor does the 

reverse theory work—that you can use it as a “rescue therapy” to give your body more 
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oxygen after a period when you know your body wasn’t getting enough. If your body needs 

oxygen, it needs oxygen. Right then. Not before to prepare for a deficit and not after to 

make up for one. By not using oxygen when you need it, you’re only cheating yourself. One 

more myth is that compressed gaseous oxygen tanks can “blow up” or explode. Yes, the 

tanks are pressurized, but if a top is broken off, the tank will not explode; it will, however, 

shoot across the room like a torpedo until it’s either empty or hits something sturdy 

enough to stop it.  

There is one thing that’s not a myth: There should be NO SMOKING around oxygen. 

The tank won’t explode, but oxygen fuels fires, and, if you have supplemental oxygen 

flowing around your face, everything around you will be oxygen-enriched. Therefore, even 

a seemingly harmless spark could quickly cause a fire.  

When you first begin using O2, your doctor may prescribe it for use only when you’re 

sleeping or exercising. In general, your lungs—like other parts of your body—slow down 

during sleep. Many women and men (especially those who are overweight) tend to snore, 

suffer from sleep apnea, or have other conditions that cause their oxygen levels to fall 

during sleep. Therefore, you might not get the amount of oxygen you require even if you 

didn’t have LAM. Your doctor may order a test, called an overnight oximetry, which can be 

done at home or in a sleep clinic. The test measures your oxygen levels during sleep and will 

determine if you need nighttime oxygen. Sometimes, O2 at night is all you need to keep 

your oxygen saturation at a sufficient level.* 

Your O2 usage may vary according to your individual needs and your level of activity. 

While sitting to read or watch TV, you may require less oxygen than when walking or 

vacuuming. Some women desaturate (that is, the oxygen level in the blood drops) 

significantly while exercising, yet they maintain adequate saturation levels at rest or with 

light activity. For them, using supplemental O2 during workouts, heavy housework, or 

gardening may fulfill their oxygen needs, while some women may require O2 regardless of 

activity. Remember, your body doesn’t “store” oxygen for the times when you really need 

it, so when you need it, use it. 

Oxygen needs often change as LAM progresses, so you’ll need regular checkups to 

monitor your oxygen levels. How will you know if your needs have changed? Your doctor will 

tell you based on your O2 saturation levels and on your PFTs. In general, if your oxygen 

levels are below 90% at rest, you’ll probably need full-time oxygen. If your saturation 

levels drop below 90% only during sleep or only with exertion, you’ll need oxygen only at 

those times*.  

                                            
* Most doctors say you should keep your oxygen level at 90% or above at all times. 
* Some doctors refer to an S curve, for a visual representation, when they describe how saturation levels 

drop. Picture the letter S. Draw the S from the top right to the bottom left. As you draw the first or top 

segment, think of that part as equal to 90-100% of your oxygen saturation. The entire segment is a 

relatively straight line. So if you drop from 100 to 92%, for example, the change is slight. But once you drop 

below 90%, the S begins to curve downward quickly. This sharp decline shows how quickly your oxygen 

saturation begins to drop. And once you get below 90%, your heart begins to work much harder.  
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Before you begin to use supplemental oxygen, you’ll need your doctor or your 

respiratory therapist to determine how much oxygen you require. Oxygen flow is measured 

in liters per minute (LPM), so you’ll need to know your LPM requirement to maintain an 

oxygen saturation level of 90% or higher. As mentioned earlier, your liter flow will likely 

differ with different activities. 

Acquiring supplemental oxygen requires a prescription from your doctor. Private health 

insurance and Medicare usually cover a good percentage of the cost, but be sure that the 

oxygen company you choose is very clear with you about what coverage, both short-term 

and long-term, you have for supplemental oxygen. 

Supplemental Oxygen Systems 

Compressed Gaseous Oxygen 

You’ve seen people lugging around oxygen tanks. These tanks carry compressed gaseous 

oxygen, a relatively inexpensive form of supplemental oxygen. Although these tanks are 

rapidly becoming outdated, they may be all your insurance company will provide, especially 

if you only use tanks occasionally. The tanks, however, do come in a variety of sizes, so you 

can order whatever size best suits your needs. Plus, you can use them with a normal 

regulator (see the section on Regulators further down in this chapter) for continuous flow 

or with a conserving device for a pulsed flow that will make your tanks last longer. 

The tanks range in size from small to large. The smallest tank, a “B” or “M6” size, 

weighs about three pounds and lasts about an hour on two liters of oxygen per minute (2 

LPM) without an oxygen-conserving device (discussed a little later). The next larger size, a 

“C” tank, weighs about six pounds and lasts over an hour on 4 LPM. “D” tanks weigh about 

eight to ten pounds (still small enough to carry in a backpack), are taller than both “B” and 

“C” tanks, and last about an hour or two, depending on your flow rate. “E” tanks are quite 

heavy—about 12 to 15 pounds—and need to be pulled in a trolley or cart. These tanks last 

about two hours and fifteen minutes (without a conserving device) when using 4 LPM.  

Keep in mind that all of these times are approximate. Individual usage varies, and you 

need to learn (probably by trial and error) how long various size tanks last for your usage. 

Despite the versatility of tank sizes, these gaseous oxygen tanks are inconvenient because 

you need to keep them on hand and store them carefully. If you travel with tanks, even for 

short distances, wedge them securely in the back foot well of your car. Never store them 

in the trunk because of the risk of a rear-end collision, which could cause the tanks to be 

jarred loose. If a tank rolls around and the top breaks off, the forceful release of oxygen, 

as previously mentioned, would send the tank shooting about like a torpedo. If the clanking 

of the tanks bothers you and if you have the time and energy, you can wrap each canister 

in bubble wrap before securing it in the car. 

Liquid Oxygen 

Liquid oxygen is one of the more expensive supplemental oxygen systems. Liquid oxygen 

is produced through a process that cools the gaseous oxygen until it becomes a liquid. 

Many people prefer a liquid O2 system because the containers are smaller, more convenient 
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to use, and can last up to eight hours, depending on your usage. Unfortunately, it does have 

some drawbacks: liquid oxygen evaporates rather quickly, and, unless you’re using it 

constantly, some insurance companies will not pay for this form of oxygen. Also, because it 

evaporates quickly, you shouldn’t store your supply near a heat source. 

Liquid oxygen is generally delivered to your house in a large tank, called a reservoir, 

which is refilled on a regular basis—weekly, biweekly, or monthly—depending on your usage. 

Your oxygen company also provides smaller portable canisters to fill from this large tank.  

 Some of the portable liquid oxygen systems* available are listed below. You may want to 

try several systems to find the one that best suits your needs. For more information on 

any of these products, search the internet or ask your oxygen provider. Keep in mind that 

more products come on the market all the time. Your oxygen supplier can keep you 

informed of your options.  

 

 Helios® Plus H300:  

    - Weight: 3.6 lbs.  

    - Demand-flow settings: 1, 1.5, 2, 2.5, 3, 3.5, 4 

    - Continuous-flow settings: .12, .25, .5, .75 

 

 Helios® Marathon:  

    - Weight: 5.6 lbs.  

    - Demand-flow settings: 1.5, 2, 2.5, 3, 4 

    - Continuous-flow settings: 1, 2, 3, 4, 5, 6 

 

 Companion® 1000  

    - Weight: 8.1 lbs.  

    - Continuous-flow settings: .25, .5, .75, 1, 1.5, 2, 2.5, 3, 4, 5, 6 

 

  Companion® T High-Flow 

    - Weight: 8.7 lbs.  

    - Continuous-flow settings: .5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 15 

 

                                            
* The LAM Foundation does not endorse any of these products. The information is only offered here to give 

you an idea of what is available for your use. 
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Household Concentrators 

Household concentrators are large (many weigh about 50 pounds) and sometimes noisy, 

machines that extract oxygen from room air, eliminate other gases, and concentrate the 

oxygen, sending it into your tubing. Concentrators provide an inexhaustible supply of 

oxygen, as long as you have electricity. Although not easily portable, these concentrators 

are a great option for anyone using oxygen at home. If you have an oxygen concentrator, 

you’ll also be supplied with compressed gaseous oxygen as a backup system should your 

home electrical power fail, as well as for your portability needs.  

A concentrator, positioned in a central location and fitted with long tubing (usually 50 

feet) will allow you to reach almost any corner of your house without carrying around an 

oxygen tank.  

Unlike gaseous tanks and liquid-oxygen canisters, your concentrator is a machine that 

needs some care to ensure it functions efficiently. Keep it away from heating vents so it 

doesn’t have to work too hard, and clean the filters regularly so that dirt doesn’t obstruct 

the airflow. And, for best results, put the concentrator in a large room so it has plenty of 

air to draw from.  

If you believe that your concentrator is not working properly, even if the alarm does 

not go off, call your oxygen supplier and ask the company to send someone out to check the 

machine. Many suppliers replace concentrators yearly, taking the old ones back to the 

company for routine maintenance. But, even if you’ve just received a replacement, there is 

no guarantee it will continue to work correctly. 

Some concentrators, especially older models, are quite loud. If the noise bothers you, 

place the concentrator in another room or set it on carpeting or even on a large piece of 

thick cork; these materials work well as noise reducers. 

Home-Fill Oxygen Compressor 

Another relatively new product on the market is a concentrator equipped with a 

compressor that allows you to fill your own high-pressure portable cylinders at home. This 

system pumps and compresses oxygen from a specially equipped concentrator into oxygen 

cylinders. You can even continue to use the concentrator while you’re filling a cylinder. This 

system is designed for portability and to eliminate frequent oxygen deliveries. 

If such a system seems to be just what you’re looking for, check out the Invacare 

Home-Fill II Oxygen Compressor Ambulatory Package* at the following website: 

http://www.invacare.com/cgi-

bin/imhqprd/inv_catalog/prod_cat_detail.jsp?prodID=IOH200  

                                            
* The LAM Foundation does not endorse this product. The information is offered here only to give you an idea 

of what is available for your use. 

http://www.invacare.com/cgi-bin/imhqprd/inv_catalog/prod_cat_detail.jsp?prodID=IOH200
http://www.invacare.com/cgi-bin/imhqprd/inv_catalog/prod_cat_detail.jsp?prodID=IOH200
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Portable Oxygen Concentrators 

 Some of the newest products on the market are portable oxygen concentrators (POCs). 

These battery-operated machines can also be run on household current or on a car’s 

electrical system. Many of them are allowed for use on major airlines, and some of them 

even convert automatically to the electrical requirements in foreign countries simply by 

attaching an adaptor plug. These portable units have offered many people who need 

supplemental oxygen an unprecedented level of freedom. 

 But POCs have drawbacks too. Most of the new portable units weigh about ten pounds 

or more. Many women with LAM are unable to carry that weight without requiring an even 

higher liter flow, so most POCs must be pulled, a problem that leaves you with only one 

free hand. 

 The main drawback to using a POC is that most portable concentrators offer only 

demand flow, not continuous flow. The ones that offer continuous flow, generally only 

offer up to 3 liters per minute. If you need continuous flow oxygen even just for exercise, 

a POC might not be the best option for you. Another important factor to keep in mind is 

that the maximum oxygen flow rate on most POCs is 5-6 liters per minute on pulse. 

Most POCs run between $4,000 and $6,000, with extra batteries adding to the cost. 

Not all insurance companies will pay for these machines, and not all oxygen suppliers carry 

them although some now distribute these as a person’s main oxygen-delivery system. Doing 

so saves the companies the cost of weekly or even monthly deliveries. Some suppliers will 

also rent these units out for travel for people who need them only occasionally. If a POC 

seems suitable for you, be prepared to pay the full cost yourself. 

The following portable oxygen concentrators are available at the time of this writing. 

Search for any of these online to get specific details.  

 

 AirSep FreeStyle  Invacare SOLO 2 

 AirSep LifeStyle   International Biophysics LifeChoice/  

 lnova Labs LifeChoice  AirSep Focus 

 AirSep Freestyle 5  Invacare XPO2 

 Delphi RS-00400/Oxus RS-00400  Oxlife Independence Oxygen Concentrator 

 DeVilbiss Healthcare iGo  Precision Medical EasyPulse 

 Inogen One  Respironics EverGo 

 Inogen One G2  Respironics SimplyGo 

 Inogen One G3  SeQual Eclipse¹ 

 Inova Labs LifeChoice Activox  SeQual SAROS¹ 
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Choosing the “best” oxygen-delivery system for you will depend on how much oxygen 

you require. For low flow requirements (2-3 LPM), a concentrator at home and compressed 

gas cylinders for outings may be the most economical. For high flow requirements (over 5 

or 6 LPM), a home concentrator may not deliver a liter flow that is sufficient, and a liquid 

oxygen system may be required. If you spend a lot of time away from home and your flow 

requirements are fairly modest, a portable oxygen concentrator may provide you with the 

smallest amount of equipment for the largest amount of time. 

Getting Oxygen into Your Lungs 

Cannula 

A cannula (pronounced CAN-yoo-luh) is that funny-looking circular piece of tubing with 

prongs that fit into your nostrils. The cannula attaches to a longer piece of tubing that is 

hooked up to your oxygen supply. Generally, you put the prongs into your nostrils, take the 

tubing up and over your ears, and tighten up the slack a bit under your chin. A few women, 

however, swear that it feels better to put the tubing over their heads after inserting it 

into the nostrils and to adjust the slack at the base of the hairline. This is also beneficial 

for women who tend to wake in the morning only to find the cannula on the floor, as it’s a 

bit more difficult to shed the cannula in the middle of the night when worn this way. 

Finally, wearing your cannula at the back of your head keeps your tubing behind you, a 

position that can minimize tripping. 

Cannulas come in different materials, sizes, and shapes. Some are made from hardened 

plastic; others are made from silicon. Some cannulas are latex-free due to a high number 

of people with allergies to products made from rubber. Even the length of cannulas can 

vary. For instance, you can get 4-foot or 7-foot cannulas to use with your portable tanks, 

while the cannulas you use at home may be only a foot long since you attach them to 50 

feet of tubing. A 4-foot cannula is best if you’ll be carrying your own oxygen supply 

because you’ll be less likely to trip on it. A 7-foot one is better when you’re wheeling your 

oxygen in a cart or if someone else is carrying your oxygen tank for you.  

The diameter of cannulas can also vary. Some cannulas are designed to accommodate a 

liter flow of 3 LPM or less, while others will support high liter flows of 6 LPM or more. 

The nasal prongs on some cannulas are straight; others are curved. Some prongs are 

spaced farther apart than others. Even the tips of the prongs vary; they can be straight, 

tapered, or flared. If the cannula you normally use is uncomfortable or is bothering you 

for some reason, talk to your respiratory therapist or your oxygen supplier. The solution 

may be as simple as cutting off a sliver of the prong tips to make them fit your nose 

better. Or you might have to experiment with different styles of cannulas—maybe even a 

pediatric cannula—to find what fits you best. Keep searching until you find one that’s 

comfortable for you. 

Use a new cannula each week. Pick a day of the week, and change your cannula regularly 

on that day so you can always remember. If the smell of new plastic bothers you, remove 

your cannula and tubing from their packaging twenty-four hours prior to use to “air” them 

out. The smell will lessen considerably or disappear completely. 
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Mask 

A lightweight mask is recommended for high flow needs (usually over 6 LPM). The mask 

fits snugly, but comfortably, over your mouth and nostrils and maximizes the amount of O2 

that can actually enter into your lungs. When used along with a nasal cannula, the efficacy 

of O2 delivery is even greater. It’s important to change your mask weekly as you would 

your cannula. 

Oxygen Therapy Eyeglasses with Cannulas 

Another method of receiving oxygen is through special eyeglass frames. This method is 

a bit costly, but it is an option. Using these glasses minimizes the visibility of your cannula. 

Special tubing attaches to the earpiece of these unique hollow-frame glasses. The 

oxygen flows through the frames via the temple pieces, over the top of the frame, and 

finally through small cannula hooks that protrude down along the sides of your nose and 

into your nostrils. The eyeglasses can accommodate an oxygen flow up to 5 LPM. This 

product has been available for about ten years, but now the selection of frames is much 

greater. To learn about this product, check out Oxy-View at www.oxyview.com.*  

Transtracheal Oxygen  

If you aren’t receiving sufficient oxygen through a cannula or a mask, transtracheal 

oxygen delivery is another alternative. This delivery system is very efficient because all of 

the oxygen enters your lungs rather than having some escape from your nose or mouth. A 

surgeon makes a small hole in your trachea (just as he or she would for a tracheotomy, only 

the hole for a tracheotomy would be much larger). Once the simple procedure is done and 

the tract is ready to supply O2 (generally about a week after the procedure), the non-

functioning tube that was placed during the procedure will be exchanged for a functioning 

transtracheal catheter. The catheter is then attached directly to your oxygen supply. 

Complete healing can take up to eight weeks. Usually this method can reduce your liter-

flow requirements. One added benefit of this method is that you will not experience nasal 

irritation or dryness because you’re not using a nasal cannula. 

Just as you would change your cannula on a regular basis, you also need to care for this 

tracheal opening, which needs to be cleaned twice a day. You remove the catheter (a 

process called stripping), clean the site (special solutions are available), and place a clean 

catheter (one you’ve soaked in a sterile solution) in the opening. The process may sound 

really gross, but some women find a transtracheal catheter the most efficient and least 

distracting delivery system. Even if you’re reluctant to use this system because you’re 

nervous about removing and cleaning the catheter, be sure to at least give it some 

consideration. After all, transtracheal oxygen delivery may be the method you need to 

receive sufficient oxygen. 

                                            
* The LAM Foundation does not endorse this product. The information is offered here only to give you an idea 

of what is available for your use. 

http://www.oxyview.com/
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If you choose this system, you can wear turtleneck sweaters, shirts with higher 

collars, or pretty scarves to hide the tracheal opening. You can also hide the tubing inside 

your clothes, letting it hang out at waist level. You’ll still need to connect your tubing to a 

concentrator or a tank, but some women feel less conspicuous with a transtracheal supply 

system than they do wearing a cannula. 

Finally, when you no longer need oxygen (e.g., after transplant), the tracheal hole 

usually closes up on its own (similar to how an ear piercing heals if you stop wearing 

earrings). If it doesn’t, a couple of simple stitches will close it.  

To learn more about transtracheal oxygen delivery, check out the Transtracheal 

Systems website: www.tto2.com.  

Tubing 

Tubing, made of latex-free plastic, connects your cannula to whichever delivery system 

you choose to use—compressed gas, liquid oxygen, or a concentrator. Generally, tubing is 

either 4 feet or 7 feet long and is pre-attached to a cannula that is used with compressed 

gas tanks, liquid oxygen, and some POCs.  

When using a concentrator, 25 feet and 50 feet are the standard lengths of tubing. 

Fifty feet of tubing can reach most places in most homes if a concentrator is placed in a 

central location. If you have a small efficiency apartment, 25 feet of tubing might be 

perfect—enough to move around easily without tripping over excess footage.  

Most tubing is clear, but green or purple tubing is available. The colored plastic stands 

out visually. If you or others in your household have problems constantly tripping over your 

tubing, request colored tubing to see if it helps reduce the number of times you trip. The 

green or purple tubing is also good to use if you do any form of water exercise in a public 

facility; again, the color stands out visually and helps to prevent you (and others!) from 

getting tangled in the tubing.  

Tubing has a tendency to twist and kink. If you can make your tubing lie flat, you’ll have 

a much easier time maneuvering around your home. One trick is to have someone “stretch” 

your tubing (many oxygen users can’t do this themselves). This is done by grasping a 

segment of tubing between your hands and pulling it taut. The person needs to continue to 

stretch segments of tubing until the entire length has been done. The procedure is tedious 

but well worth the effort!  

Another trick to prevent your tubing from kinking is to use a swivel connector. These 

connectors are tiny pieces of plastic that connect two lengths of tubing together or that 

connect a length of tubing to a cannula although not all cannulas require swivel connectors. 

These little plastic devices help prevent the tubing from twisting. You’ll want to 

experiment a bit to find what works for you. You might find that two 25-foot lengths of 

tubing joined buy a swivel connector work better than a single 50-foot tube.  

http://www.tto2.com/
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Regulators 

Regulators are devices that attach to the tops of compressed-gas oxygen tanks. They 

have gauges that indicate how much oxygen is in your tank. They also have a liter-flow 

valve (basically an on-off switch with a volume-like control) that dispenses the oxygen flow 

you require. The regulator fits over the top of your tank. After the regulator is securely 

attached, you open the tank with either a key-like device or a knob. Once the valve is open, 

you can turn on your regulator and adjust it to suit your needs. 

Regulators are very easy to use, but if you hear a hissing sound when you open the 

liter-flow valve, air is leaking out of your tank. If this occurs, use the key or knob to shut 

the valve on the tank, then take the regulator off the tank and try reattaching it. If you 

still hear hissing, again, shut the valve on the tank and check the O-ring on your regulator. 

The O-ring is a small rubber, plastic, or rubber-and-metal ring that is used as a gasket and 

that is usually attached to the regulator. It’s necessary to make a tight seal between the 

regulator and the tank. If you have a leak, flip the O-ring over and try again. If you do not 

hear any hissing, you have a tight seal and can then turn on your regulator and adjust it 

accordingly. If your tank continues to leak, you may need a new O-ring or you may need a 

new regulator. Many newer compressed-gas tanks have built-in O-rings, a feature that 

eliminates this problem. 

Oxygen-Conserving Devices 

When oxygen is delivered in a continuous flow, much of the oxygen is wasted because 

you’re exhaling part of the time. Oxygen-conserving devices provide oxygen in more 

efficient ways, allowing you to get more time from your tanks. These devices are divided 

into two main types: conserving cannulas (Oxymizers) and conserving regulators 

(PulseDose)* regulators. A conserving cannula is a larger cannula with either a pendant or 

“mustache” reservoir or chamber attached to it. With this type of device, the oxygen is 

held temporarily in the reservoir until you take a breath.  

If you’re on a high liter flow rate, a conserving cannula can cut the flow rate almost in 

half. That is, if you need 5 LPM per nasal cannula, you may be able to use 3 LPM with a 

conserving cannula. The puff of air coming from such a device will usually create a small 

but audible sound.  

The other type of conserving device, the conserving regulator, attaches directly to 

your oxygen tank much like a normal regulator. With a regular system, oxygen is continually 

flowing into your nostrils; with this type of conserving device, oxygen is released to the 

tubing only when you inhale. Your inhalation will bring the air you need, along with a slight 

click and a whooshing sound. Conserving regulators can significantly increase the time a 

tank will last. Don’t assume, though, that you can use any type of conserving device. Always 

check with your respiratory therapist, and ask him or her to give you a short test to make 

sure you receive adequate oxygen on a conserving device. 

                                            
* Both Oxymizer and PulseDose are brand names. 
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Nasal Dryness 

Nasal dryness seems to bother many people who use oxygen, although those who use 

liquid oxygen tend to have fewer problems with dryness than those who use concentrators. 

A humidifier can be attached to a concentrator to help reduce such problems. If you use 

one of these humidifiers, you’ll need to wash it regularly according to the instructions, and 

fill it with distilled or purified water. It’s a rather tedious task. To avoid the extra work, 

you can buy disposable humidifiers that contain sterile water. One (the AquaPak,** which is 

manufactured by Hudson RCI/Teleflex) has a micro-diffuser to produce smaller droplets 

of water for a high-humidity output. Your oxygen company will show you how to hook this 

up to your machine.  

If dryness persists, use a saline spray or gel to irrigate your nasal passages. These 

sprays and gels can be purchased without a prescription at any drugstore and at other 

stores that carry allergy-remedy products.  

One way to soothe your sinus passages is by nasal rinsing or irrigation. Many commercial 

products are available for this purpose, but you can also rinse your nasal passages with a 

neti pot, a ceramic or plastic pot that looks like Aladdin's lamp. Follow directions on the 

package, or fill your neti pot with one teaspoon of iodine-free Kosher salt mixed with warm 

distilled, sterile, or previously boiled water. Tip you head down and to one side over a sink 

(or do this in the shower). As you pour the salt water into one nostril, it flows out the 

other. Then repeat, pouring into the other side. It's easier than it sounds. You might want 

to blow your nose after each side. Make sure to close one nostril with your finger and 

gently blow out the other.  

This will prevent damage to your eardrums. The salt water rinses your nose and sinuses 

and soothes and moisturizes the mucous membranes. Neti pots are about $15.00 and are 

available online, from yoga suppliers, and at some health-food stores. Commercial products 

with squeeze bottles, similar to neti pots, are also available. 

NEVER use petroleum-based lubricants (e.g., Vaseline and Aquaphor) in, under, or 

around your nose. In the presence of oxygen, petroleum is highly flammable. Use water-

based lubricants (e.g., KY Jelly or Ayr Saline Nasal Gel) if needed for relief of dryness or 

chafing caused by the cannula.  

Oxygen-Supply Companies 

Be sure to shop around for a company that best fits your needs. This may be easier 

said than done, however, since many women are restricted to certain suppliers by their 

insurance companies who need documentation to approve this expense.* But even if you find 

yourself restricted by your insurance company, you still have some room for negotiation. 

                                            
** The LAM Foundation does not endorse this product. The information is offered here only to give you an idea 

of what is available for your use. 
* Although your doctor will probably want you to use oxygen when your saturation dips below 90%, many 

insurance companies will not pay for oxygen unless you desaturate below 88%. Be prepared to fight for 

oxygen to keep your body healthy.  
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You’ll find learning to be an advocate for yourself is one of the most proactive and 

empowering steps you can take in managing your healthcare on all levels.  

Because you’ll most likely want to remain as independent and as active as you can, you 

may want to request that your supplier provide you with various types of supplemental 

oxygen: a concentrator to use when you’re at home; compressed gaseous tanks or a 

portable oxygen concentrator when you’re running errands or traveling; or liquid oxygen 

for almost everything but air travel. You might even request your supplier to deliver 

supplies to both your home and your office so you don’t become short of breath hauling 

oxygen tanks back and forth. These companies will work with you, and the equipment is 

there for you. So speak up and work to find the solution that is best for you. 

Finally, if you have a choice in what company you’ll use and if you know you’ll be 

traveling, you may want to choose an oxygen supplier that is a national chain or that has 

connections across the United States.  Larger companies such as Apria and Lincare can 

generally provide oxygen to you more readily than some of the smaller companies.  

Problems with Suppliers 

If you are experiencing cutbacks in equipment or change-outs to older equipment, you 

can express your concerns to the Office of the Inspector General at: Office of Inspector 

General, Office of Public Affairs, Department of Health and Human Services, 330 

Independence Avenue, SW, Washington, DC 20201. Phone: 202.619.1343; Email: 

publicaffairs@oig.hhs.gov.  

Getting Used to Oxygen 

Getting used to using supplemental oxygen can be a difficult adjustment in the 

beginning—especially when you’re out in public. You might feel awkward or embarrassed. 

After all, it’s unlikely that your first choice for accessorizing an amazing new outfit would 

be to wear a plastic nasal cannula while lugging around a green steel tank. However, as LAM 

patients, we know all too well that looks aren’t everything. Imagine the funds we could 

raise if we had a dime for every time we heard, “But you look so healthy!”  

After a while, you’ll get used to “wearing” your oxygen cannula the same way you got 

used to wearing eyeglasses or a hearing aid. The important thing is that, by using your 

oxygen when you’re out and about, you’re doing what you need to do to take care of you! 

You’re also demonstrating to your family, friends, and others that a physical disability 

doesn’t make you any less of a person. So, hold your head high, stay active, use your oxygen 

proudly, and enjoy the freedom it provides you.  

While you’re out and about, you will, undoubtedly, run into people who have questions 

about your oxygen usage and/or your health. You may find these questions come from 

people you know as well as from complete strangers. You may welcome these questions or 

you may not. If you’re not yet comfortable discussing LAM, do your best to take a deep 

breath, relax, offer a simple smile and explain that you’re not up to talking about it. 

Adjusting to using oxygen, especially in public, can take time, and it’s a process—a very 

personal process. Allow yourself the time to discover what is most comfortable for you. 
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If you are at a point in your LAM journey where you feel comfortable talking about 

your experiences, you can use your oxygen as a way to open conversations and promote 

LAM awareness. If you’re asked why someone as young and healthy looking as you needs 

oxygen, say that you have a rare lung disease called LAM. Talk to people. Educate them. 

Describe what it’s like living with a rare disease, because that’s what we need—more 

people listening. Give them a brochure if you have one, and thank them for their interest. 

By doing so, you’ll play a big part in helping to educate the public and to promote our 

cause—finding a cure for LAM! 

6.2 Oxygen Saturation Levels  

It’s very important that your body is getting enough oxygen; oxygen saturation levels 

may decline as your disease progresses. There are several tests that measure your 

saturation levels.  

Arterial Blood Gas  

A test for arterial blood gas (ABG) measures the percentage of oxygen and carbon 

dioxide in your blood. It can determine if there is an imbalance (and, if there is, how 

severe it is) between the O2 and CO2 levels. LAM can easily cause this imbalance, and you’ll 

need regular ABGs to monitor your condition. The results of the test can tell you if you 

need supplemental oxygen or if your current oxygen therapy is meeting your needs. 

The blood is taken by drawing a blood sample from an artery (usually the radial one 

near your wrist or from the brachial artery in the crook of your arm). This blood draw 

causes more discomfort than one taken from a vein, and, because the arteries are harder 

to find, the draw may take a bit more time too. Focusing on relaxing the muscles, especially 

in the arm where the ABG is being done, and focusing on something else during the 

procedure works wonders because when the muscles tense up it’s harder for the technician 

to insert the needle. Tense muscles tend to squeeze on the needle while it’s inserted and 

cause more pain and maybe less blood to flow into the tube. 

After the blood has been drawn, the technician will put the vial of blood into some ice, 

and immediately apply pressure to the site where the blood was drawn. It’s very important 

that the artery seals up to prevent bleeding, so be persistent with the pressure and be 

patient.  

The values from this test are the PaO2 (or PO2), the arterial partial pressure of 

oxygen, and the PaCO2 (PCO2), the arterial partial pressure of carbon dioxide. It’s really 

important that your blood has normal levels of both oxygen and carbon dioxide because if 

it doesn’t, the rest of your body will compensate in some way. 
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You might hear your doctor mention the pH level of your blood that refers to the 

degree of acidity or alkalinity.* Some respiratory problems like LAM tend to make your 

blood too alkaline if you can’t get enough oxygen in or enough carbon dioxide out, or too 

acidic if you take in too much oxygen and put out too much carbon dioxide. So, even if 

you’re not a big fan of ABG draws, remember the pain is short-lived and the test will 

provide you and your doctor with vital information. 

Pulse Oximetry or SaO2  

This simple “test” is a noninvasive procedure used to measure your oxygen saturation; 

that is, the amount of oxygen in your blood (SaO2). The value is given as a percentage. The 

results of this test are not as accurate as the results obtained from an arterial blood gas, 

but they do provide a good, and quick, gauge of the oxygenation of your blood. A reading of 

95-100% is considered normal, but anything over 90% is usually considered adequate. If 

your saturation dips below 88-90% at rest, supplemental oxygen will usually be prescribed. 

To measure your saturation level, a small clip with a sensor is placed on one of your 

fingertips. Within a few seconds, a number shows up on a monitor. This is one of the few 

tests that are incredibly easy to do. The only potential problems: nail polish or cold 

fingertips can sometimes result in inaccurate readings. 

Some institutions also have pulse oximeters that can be stuck to your forehead during 

six-minute walks or at times when a finger reading may not be optimal. 

You may also have a test called an overnight oximetry to determine if you desaturate 

while you sleep. This test requires you to be hooked up to a more extensive monitoring 

system that will record your heartbeat, pulse, and respiration rate. In addition, a regular 

oximeter clip that is attached to a recording device will be taped to one of your fingers. 

Again, this is essentially a noninvasive procedure and can often be performed in the 

comfort of your own bed.  

Many women with LAM purchase their own pulse oximetry devices. These are smaller 

versions of those found in most doctors’ offices, but they’re relatively accurate. Although 

you don’t need to check your oxygen levels constantly, random checks of your levels, 

especially when you engage in different activities such as gardening or flying in an airplane, 

can help you and your doctor determine if you need supplemental oxygen or if you need to 

make adjustments to your current liter flow.  

Six-Minute Walk 

The six-minute walk is a common test used to determine if, and/or how much, your 

oxygen levels drop with exertion. Just as it states, a six-minute walk is a test you perform 

by walking for six minutes, at your own pace, to cover as much distance as you can in six 

minutes. A pulse oximeter is used to measure your heart rate and oxygen level. Sometimes, 

if you normally use oxygen, you may not be allowed to use it for the six-minute walk. If you 

                                            
* On a scale of 0-14, seven is neutral. The lower the pH value (zero being the most acidic), the more acidic the 

blood is. The higher the pH value (14 being the most alkaline), the more alkaline the blood is. 
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aren’t using oxygen and if your oxygen levels drop significantly during the test, the test 

will be stopped. Then you’ll rest and restart the test with supplemental oxygen. You’ll be 

asked how tired and how short of breath* you are both at the beginning and at the end of 

the test. Again, if your SaO2 dips below 88-90%, supplemental oxygen will probably be 

prescribed for you to use with exercise.  

Be sure to wear loose-fitting clothing and your walking shoes! 

Exercise Testing  

One final way to determine the severity of your disease is to perform an exercise test. 

While you’re on a stationary bike or a treadmill, various devices measure your ventilatory 

and cardiac limitations, both of which correlate with the severity of your disease. Among 

other important calculations, this test tells your doctor how much your oxygen saturation 

drops while you exercise, a very important bit of information. 

As with the six-minute walk, wear loose-fitting clothes and walking shoes. 

6.3 Tips For Using Supplemental Oxygen 

General Tips 

 Walk slowly and steadily rather than quickly or at various speeds. Pacing yourself can 

help preserve both your energy and your stamina.  

 Ask your doctor about trying a nebulizer if you normally use bronchodilators. You might 

get an extra boost from this method of bronchodilator delivery. 

 Do necessary tasks and harder chores at whatever time of day you feel is your best 

breathing time. You may breathe best early in the day or in the mid to late afternoon 

when you have more energy. 

 Rest when you NEED to rest. Even Wonder Woman had her downtime.  

 Purchase a pinching/grabbing device for picking up items off the floor and for reaching 

items on high shelves. Tasks that require you to bend over or to raise your arms above 

your head may make you more short of breath. 

Catching Your Breath 

 Use the pursed-lip breathing technique. 

 Sit with your feet on the ground, your elbows on your knees, and lean forward to rest 

your head in your hands. 

 Sit with your feet on the ground, lean forward, and rest your head and your arms on a 

tabletop. 

                                            
* See 4.3 on the Borg Rating of Perceived Exertion Scale. 
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 Rest your arms on your hips or thighs, or slip your hands into your pockets, or cross 

your arms to stabilize them. 

 Stand with your hands and/or head resting on a countertop or on a piece of furniture. 

 Relax your neck and shoulders. 

Nasal Dryness 

 Use a humidifier on your concentrator, or sleep with a humidifier in your bedroom. Just 

make sure to clean the humidifier regularly. 

 Try a nonpetroleum-based product to moisturize your nose. Some readily available 

products are Ocean Saline Spray, Ayr Saline Nasal Gel or Spray, sesame oil, or KY 

Jelly. DO NOT use: Vaseline, Vicks, or other petroleum products due to respiratory 

problems from inhaling the tiny petroleum particles into the lungs. In addition, 

petroleum-based products can be flammable. 

 Moisten your lips with cocoa butter. 

Bathing  

 Use a shower chair or sit in a tub.  

 Put on a terrycloth bathrobe after bathing to dry yourself without toweling off. 

 Wear your cannula in the shower as long as your concentrator is far away. 

 Inhale the steam from a nice hot shower to help you breathe better. 

Personal Care 

 Find a hairstyle that’s easy to manage. Raising your arms above your head to blow-dry 

and style your hair may make it harder for you to breathe. 

 Sit when you fix your hair and apply your make-up. You could bring dressing tables back 

into fashion! 

 Use an electric toothbrush, or lean on the counter when you brush. 

 Have manicures and pedicures done when your salon first opens to avoid the heavy 

buildup of fumes from nail polish and polish remover that intensify later in the day. The 

same is true of hair salons. Go early. 

Equipment 

 Use a conserving device that allows you to carry fewer oxygen tanks with you. 

 Switch to liquid-oxygen canisters, if possible; they are usually smaller than compressed 

gas tanks and they last longer. 

 Pull and stretch your long tubing to keep it from kinking. 

 Connect your tubing with a swivel connecter so that it won’t tangle as easily. 
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 Understand that although using a backpack or shoulder bag for your tank might make it 

easier to get around (and perhaps be more fashionable), it might also be too heavy, 

necessitating a higher liter flow than if you used a pull cart. 

 Carry a few individually wrapped alcohol swabs with your equipment. These come in 

handy when your cannula comes in contact with something you’d rather it not touch. 

Should this happen, use the swab to clean your cannula, and then replace your cannula 

as soon as you are able.  

Concentrators  

 Wash your filters weekly. 

 Keep a window open, when possible. Doing so adds more air to your room for your 

concentrator to draw from. 

Housecleaning 

 Vacuum or mop by holding the handle steady in front of you and walking back and forth 

as you clean. Although this method takes longer, it conserves more of your energy than 

if you stretch out your arms to move the vacuum or mop back and forth. 

 Use natural cleaning products like vinegar and baking soda whenever possible. Avoid 

harsh cleaners or products with heavy fragrances as these can irritate your lungs. 

 Hire someone to clean your house or to clean just the bathroom(s) and kitchen. 

 Use a small rolling stool to glide from washer to dryer when you do laundry (this works 

best with front loading machines). 

Airplane Travel 

 Request a seat near the bathroom. You may want to disconnect your oxygen to leave 

your seat, so being close to the restrooms will allow you to walk as little as possible 

without your oxygen. Carrying or pulling a portable oxygen concentrator also takes 

more energy at high altitudes. Remember to pace yourself! 

 Use wheelchair support from the curb to your gate. Not only will you use less oxygen, 

but you’ll also feel far more rested during the remainder of your journey. 

Sexual Activity 

 Schedule your intimate encounters during your best breathing time. Do you breathe 

more easily in the morning, after a midday nap, or before bed?  

 Experiment to see what position(s) allows you to breathe best. Many women with LAM 

are more comfortable in upright positions than on their backs.  

 Remember: sexual activity is great exercise! Don’t hesitate to increase your O2 flow if 

necessary. If you can breathe better, you may find intimate activity is not quite so 

exhausting, which means you may be able to relax and indulge in it more often.  
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6.4 Traveling With Supplemental Oxygen 

Although traveling with oxygen may, at times, be a hassle, you might find yourself more 

limited without oxygen because you are short of breath or easily fatigued. Believe it: 

oxygen can allow you more freedom.  

With compressed-gaseous oxygen, if you’re otherwise healthy, travel by car doesn’t 

need to be overly complex. Carefully pack a few tanks in the car, and you’re off. But 

remember not to store full tanks in the trunk. The risk of collision from the rear is too 

great, and tanks should NEVER be allowed to roll around! Make sure they are secure. If 

you’ll have access to a source of electricity, POCs are an option for travel purposes, or you 

can take your full-size concentrator for lengthier stays in hotels, resorts, or the homes of 

family and friends.  

You can fly with oxygen, too, although you can’t take your own compressed-gas tanks or 

liquid oxygen on board. If you’re on oxygen continuously, you’ll definitely need it for flying. 

If you use oxygen only for sleeping and exercising, you may also need it for air travel. Your 

doctor will tell you be able to tell you if you need oxygen to fly. POCs have made air travel 

much easier for people who need supplemental oxygen. The US Department of 

Transportation’s Federal Aviation Administration (FAA) has issued a rule requiring airlines 

to accept certain approved portable oxygen concentrators onboard flights. The rule 

applies to US air carriers worldwide AND to foreign air carriers whose flights begin or 
end in the US. Thus, passengers flying to Europe, Asia, or other destinations on foreign air 

carriers now have protection against discriminatory policies and will be entitled to the 

same accommodations as passengers flying on US carriers. The FAA will enforce this policy 

against a foreign carrier if it discriminates against an individual because of his or her 

disability on flights to or from the US. 

At present, the following POCs have been approved to carry aboard an aircraft:  

 

 AirSep FreeStyle  Invacare SOLO 2 

 AirSep LifeStyle   International Biophysics LifeChoice/  

 lnova Labs LifeChoice  AirSep Focus 

 AirSep Freestyle 5  Invacare XPO2 

 Delphi RS-00400/Oxus RS-00400  Oxlife Independence Oxygen Concentrator 

 DeVilbiss Healthcare iGo  Precision Medical EasyPulse 

 Inogen One  Respironics EverGo 

 Inogen One G2  Respironics SimplyGo 

 Inogen One G3  SeQual Eclipse¹ 

 Inova Labs LifeChoice Activox  SeQual SAROS¹ 
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If you don’t have a POC or can’t rent one from your supplier, you can rent a portable 

oxygen concentrator from certain companies. One such company is Oxygen To Go. Check 

out the company’s website at http://oxygentogo.com/ or call toll free 877.736.8691 for 

more information.** 

 If you’ll be traveling with a POC, you might want to check with your airline before you 

book your flight to learn the procedure as well as what is required of you. Then, after 

booking, call the airline again to notify them that you’ll be using a POC on a specific flight. 

You will most likely need a form specific to the airline explaining your medical need for 

oxygen or a note from your doctor, on his or her professional letterhead, detailing your 

need and your liter flow requirements. If the airline has a specific form, your job is to fill 

out your portion of the form and give it to your doctor to fill out his or her part. Then fax 

the form to the airline. Just make sure you know what your airline requires.  

On the day of your flight, bring the necessary documentation and as many extra 

batteries as you’ll need to cover 150% of the flight time. This requirement ensures that 

you should have sufficient battery power should there be a delay or other issue with the 

flight. You will not be allowed to board your flight without these items. This may seem like 

a lot of work, but your freedom to travel is now protected by law! Enjoy it! 

The biggest problem caused by POCs is that because of them very few—if any—

carriers now supply oxygen to passengers who prefer to use gaseous oxygen onboard. Call 

your airline to see if it supplies oxygen before you book a flight. 

If air travel isn’t for you, consider traveling by bus or train. Greyhound buses and the 

Amtrak rail system both have relatively lenient policies regarding traveling with oxygen. In 

addition to providing a storage area for extra oxygen tanks (there are limitations, so be 

sure to inquire ahead of time), many Amtrak trains also have outlets where you can plug in 

a POC. 

Tips for Traveling with Oxygen 

 Nowadays, with so many electronic devices in use by the public, more and more airlines 

are installing charging towers for passengers. Don’t hesitate to plug in your POC while 

waiting to board your flight or during layovers to conserve your batteries. And don’t 

feel bad about asking someone to stop charging a cell phone or a computer to allow you 

to charge your medical device. 

 Make sure all of your batteries are fully charged before traveling. 

 Keep extra copies of your forms for flying in case airline personnel want to keep a 

copy. Flight attendants and other airline personnel are not always as up to date as you 

are regarding FAA rules regarding POCs. 

                                            
**  The LAM Foundation does not endorse this supplier. The information is offered here only to give you an idea 

of what is available for your use. 

http://oxygentogo.com/
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References For Traveling With Oxygen  

TSA Cares: 

www.tsa.gov/traveler-information/travelers-disabilities-and-medical-conditions  

855.787.2227 

 

Airline Oxygen Council of America: 

www.airlineoxygencouncil.org  

 

Greyhound: 

www.greyhound.com  

800.231.2222 or 800.752.4841, Customer Relations 

 

Amtrak: 

www.amtrak.com  

800.USA.RAIL (800.872.7245) 

 

National Home Oxygen Patient Association: 

www.homeoxygen.org/airlineoxygenpolicy.html  

  

Oxygen To Go: 

http://oxygentogo.com/  r 877.736.8691 

http://www.tsa.gov/traveler-information/travelers-disabilities-and-medical-conditions
http://www.airlineoxygencouncil.org/
http://www.greyhound.com/
http://www.amtrak.com/
http://www.homeoxygen.org/airlineoxygenpolicy.html
http://oxygentogo.com/
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7.1 Lung Transplantation 

7.2 Funding Your Transplant 

7.3 Promoting Organ Donation 
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7.1 Lung Transplantation 

At the time of this writing, there are no treatments that are known to completely 

control LAM, and there is no cure. Although many women with LAM remain stable for 

years, many learn sooner or later that LAM is, indeed, a progressive disease. Whether the 

progression is fast and aggressive for you, or slow and gradual, there’s a chance you’ll 

reach a point in time when you’ll consider having a lung transplant. Lung transplantation is 

an amazing surgery, and it requires many life changes that demand not only careful 

thought and planning but also a tremendous amount of self-education and preparedness. 

Lung transplantation involves more than the operation itself. Undergoing the evaluation, 

waiting for transplant, and the recovery afterward represent a long journey for both the 

patient and her family.  

When Is It Time To Consider Lung Transplantation?  

 Your doctors will probably bring up the topic of transplant when they feel that your 

LAM has reached a certain level of severity. There are some concrete data to watch, 

which your doctors should keep an eye on for you. Some of the main indicators for 

transplant readiness are your PFT scores, especially your FEV1. Many pulmonary specialists 

feel that evaluation for lung transplantation is appropriate when your FEV1 stays below 

30% of the predicted normal score. Another important PFT score is your DLCO, an 

indicator of how well your body gets oxygen from your lungs into your bloodstream. Your 

PaO2, which is measured by an arterial blood gas test, often at the same time that you 

have your PFTs, is another important number. It indicates how much oxygen is actually in 

your blood. When your DLCO falls below 40% or your PaO2 falls below the 60% range, you 

probably need to begin paying close attention to your scores, especially if your oxygen 

saturation levels are low even when you’re resting. Your body’s response to supplemental 

oxygen (O2) is another important factor and is related to the DLCO and the PaO2. An 

additional indicator of transplant readiness is being unable to walk more than 1000 feet 

during a six-minute walk test. 

In addition to your disease status, your individual attitude toward transplant must also 

be taken into account. For some LAM patients, the answer to the question, “When is it 

time for transplant?” is an unequivocal “Never! I'll take my chances and live my life without 

the added risks inherent in transplantation.” This is a valid answer and each woman has the 

right to make this decision. Your own self-awareness is essential in choosing if or when to 

have a transplant because you are the best judge of your quality of life. Even if you feel 

strongly about not pursuing transplant, you may want to consider going through the 

evaluation process when your doctor recommends it; this process can keep the possibility 

open to a transplant as an alternative should your condition and/or perspective change. If 

you get to the point where you are severely limited in performing the activities of daily 

living and you feel the risks of a major surgery and the complications that could result 

from transplant would offer you a better quality of life, then it might be time to say, 

”Okay, let’s talk about transplantation.”  
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Choosing A Transplant Center  

Not all hospitals perform lung transplants. There are standard criteria for a hospital to 

be qualified for transplants in general and for lung transplantation specifically.* Your 

pulmonologist’s opinion on transplant centers is an important starting point. Geographical 

proximity (the support of your family and friends who can be close by is very important), 

the length of the waiting list, and the hospital’s record of success with lung 

transplantation are other factors to be considered. Your health insurance has a big say in 

this decision too.  

Evaluation: Will I Measure Up? 

Your doctor will send a referral letter and your medical records to the transplant 

center you have chosen. If the specialists there feel that you are a potential transplant 

candidate, one of them (probably the one you’ll come to know as your Transplant 

Coordinator) will call you to schedule your evaluation. You’ll go to the hospital, generally as 

an outpatient, undergo a series of tests, and then have several important meetings to 

review the test results. 

As crazy as it sounds, your evaluation will not only determine if you’re sick enough to 

need new lungs, but also determine if you’re healthy enough to receive them! Lung 

transplantation is a very complex surgery, and life after transplant brings with it an array 

of new health concerns. Many of the medical tests in your evaluation will focus on your 

overall health, especially the condition of your heart and kidneys. These organs, more than 

all the others, must be functioning well. An electrocardiogram (EKG), an echocardiogram, 

and a heart catheterization are often performed to make certain that your heart can 

handle the stress of the surgery. Your kidney function will be evaluated to make sure your 

kidneys are up to processing all of the immunosuppressant drugs you will be taking after 

transplant. 

Your lung function will be tested, and you may receive a nuclear lung scan, a CT scan, 

and x-rays. The evaluation will also include many lab tests (blood and urine workups). You 

may also be required to have a Pap smear, a mammogram, or other cancer-screening tests. 

Additionally, you’ll be checked for infections such as HIV and hepatitis. Other tests that 

may be required are a stool test, a TB test, and a dental exam. You’ll also have your bone 

density checked for signs of osteoporosis. If you do show signs—and many LAM patients 

do—you’ll need to begin treatment for this before transplant. Because post-transplant 

drugs can cause loss of bone density, making sure that your bones are as strong as possible 

before transplant is a necessity. 

Although many transplant centers require you to have all tests done at their particular 

center, some will accept certain test results from your local medical care providers. 

                                            
* Contact the United Network for Organ Sharing (UNOS) office for a complete list of hospitals that are 

qualified to perform lung transplantation (1-888-894-6361 or www.unos.org). 
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A transplant evaluation includes more than just medical tests. You’ll also meet with a 

financial counselor to discuss whether your insurance provider will cover the cost of your 

surgery,* your follow-up care, and your post-transplant medications. And you’ll meet with a 

social worker to discuss the emotional stress that you and your family will invariably 

confront and to make sure that you have the emotional and physical support necessary 

throughout this journey. Your social worker may suggest an anti-depressant or anti-anxiety 

medication for you or for your family members to alleviate some of the normal stress 

associated with the transplant process. Because emotional stress translates into physical 

stress, don’t hesitate to use these medications to help you throughout this process.  

The discussions with the social worker are also necessary to ensure that you are a 

conscientious person, that you’ll be compliant and follow your doctors’ instructions, and 

that you’ll treat your new lung(s) as the very rare gift(s) that they are. Visits with a 

dietician and an exercise therapist often round out the evaluation process. They will work 

with you to make sure you’re in tip-top shape when the time for your transplant arrives. 

Transplant teams typically want you at optimal weight—neither obese nor malnourished. 

They also prefer you to be ambulatory, since being able to walk allows you to recuperate 

from the surgery more easily. 

A final note about transplant readiness: NO transplant center will transplant donor 

lungs into the body of a smoker. If you smoke, you must quit. Many centers require you be 

a nonsmoker for at least six months before they will even consider accepting you. Along 

with smoking, excessive alcohol consumption or the abuse of narcotic medications can also 

stand in the way of your becoming a transplant candidate.  

Throughout the evaluation process, you’ll have numerous chances to ask questions, and 

you’ll learn both good news and bad. The bad news is that a lung transplant is not an 

automatic ticket to “Health Heaven” but, rather, a trade of one set of challenges for 

another. After transplant, your immune system must be suppressed to help your body 

accept its new lung(s). You’ll take many medications that will place you at higher risk for 

medical conditions such as kidney disease and diabetes. The list of possible complications 

can seem overwhelming and if you decide to move forward with transplantation, you must 

face them and be willing to accept the risks (or at least be ready to start getting used to 

the thought of them). In exchange, the good news is that, if the surgery is successful, 

you’ll be able to BREATHE! You’ll gain renewed mobility and energy, and you’ll develop 

greater stamina. Yes, the cost of a lung transplant is high, both financially and physically, 

but as many LAM patients who have had a lung transplant will tell you, the new lease on life 

is worth every bit of the price. It can truly be a life-changing experience. 

After all the testing is finished, the transplant team will meet to decide if you are a 

good candidate for transplantation. They will plug all of your test results into a special 

formula to determine your Lung Allocation Score (LAS), which is based both on the 

urgency of your need for transplant and on your prognosis for a good recovery and healthy 

life after transplant. At the end of the evaluation process, which can last from a couple of 

                                            
* See Section 2 (below) on Funding Your Transplant for help with financial concerns.  
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days to a week, you will have an assessment meeting with your transplant coordinator and 

other members of the team. They’ll go over their findings and tell you if you’ve been 

accepted as a transplant patient. This team will also discuss what you can do to prepare for 

your lung transplant. Your readiness—both physical and emotional—is essential for a 

successful outcome, and your transplant team will continue to work with you to ensure that 

readiness. 

Many transplant centers require patients listed for transplant and their support people 

to attend support groups on a regular basis. In these groups, you’ll learn more than you 

ever wanted to know about transplants. Doctors, nurses, and transplant recipients will be 

the people discussing all aspects of lung transplantation. Attending these group sessions 

can help you determine your readiness for this journey. These sessions can be eye openers, 

but the more you learn, the more ready you’ll be for transplant. Think like a Girl Scout: Be 

prepared. 

Will I Get a Single-Lung or a Double-Lung Transplant?  

This seems to be the million-dollar question. No one can say for certain whether you’ll 

get one lung (a unilateral transplant) or two (a bilateral transplant) until you get the call, 

but certain factors govern how many lungs you receive. Some transplant centers believe 

that, ideally, all LAM patients should have double-lung transplants, but even they cannot 

guarantee you’ll receive two lungs. It’s always a question of availability and viability of the 

donor lungs. If you’re healthy enough to wait for two lungs, you may be able to hold out for 

some time to receive just the right pair. However, if your situation is more urgent, you may 

need to go with the first available transplant, even if it means you’ll receive one lung.  

In the past, if you’d had a pleurodesis you may have been told that you were eligible to 

receive only a single lung or that you were not a candidate at all. This is no longer true. 

While it’s still more difficult to remove a lung that has been adhered to the chest cavity, 

it’s not impossible. Complications can arise because a pleurodesed lung takes much longer 

to remove. This additional time can be an issue because the donor lungs need to be 

transplanted within a specific period of time. Difficulty removing an attached lung can 

prolong the surgery, and it can also create a greater risk of bleeding. 

Living-Lobar Transplants 

If LAM is progressing rapidly and you and your doctors don’t feel you’ll survive the wait 

for a cadaveric transplant, you have another option: a living-lobar transplant. This type of 

transplant involves removing one lobe from each of two family members (or suitable 

donors) and transplanting them into the lung recipient. This method is possible because 

each person has a total of five lobes: three in the right lung and two in the left. Healthy 

individuals usually have no decrease in breathing ability after giving up one lobe of their 

lungs.  

A living-lobar transplant is rarely the first option because of the risks, not just for the 

recipient but also for the donors, and because of the possible emotional repercussions in 

the family should problems arise with those either giving or receiving lobes. In the past, 
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this procedure was generally reserved for children (the lobes, being only sections of lungs, 

are often too small for adults). But progress is being made all the time, and living-lobar 

transplants for adults are becoming more successful. However, finding two family members 

(or suitable donors) who are willing to donate a lobe of their lungs and who are compatible 

with the recipient is a huge challenge.  

Still, there are some distinct advantages to this method. First, your waiting time may 

be considerably shortened. Second, because the lobes often come from family members, 

your chances for rejection may be significantly reduced. And third, the surgery will be 

planned in advance, allowing the donor lobes to be transplanted far more quickly than in a 

standard transplant. The advance planning and quicker surgery helps to ensure that the 

lobes are as healthy as possible. 

Waiting for ”The Call”  

Once your evaluation is complete and you have returned home, you will resume the life 

you were living before the evaluation. But as you resume your familiar routine, you will 

know that there is something special ahead for you and you’ll have lots to do to get ready! 

You’ll need to watch your weight and exercise faithfully. This will also be a time to maintain 

your social contacts and to continue the activities you enjoy. You also need to use this time 

to prepare for any possible outcome; in other words, get your legal affairs in order, just in 

case. A good place to start is by preparing a Living Will and a Durable Power of Attorney 

for Health Care (see 8.4, Estate Planning and Advance Directives). 

Your anxiety level will come way down when you have made childcare arrangements, 

found someone to care for your pets, and given one of your neighbors a key to your house 

to water your plants and take in mail and newspapers. Will you need someone to mow the 

lawn or to shovel snow? Plan for those things too. 

Make specific plans that can simplify your life when the call actually comes. Keep a list 

of phone numbers with you, and make sure your cell phone contact list is always up-to-date. 

This way, when you receive your call, no matter where you are or what you’re doing, you’ll 

be set to begin making contact with those you want and need to be “in the know.” This list 

may include your family and friends, your doctor, your transplant coordinator, and your 

pilot if you’ll be using a charitable flight service or a corporate jet. Make sure each 

member of your support team has additional phone numbers so they may contact others 

for you. You will have a lot to do and a lot to process when the call comes. Delegating 

notification phone calls to others is a tremendous help. And remember to notify The LAM 

Foundation. The tissue from your old lungs will provide precious research material for 

scientists. The Foundation has arranged with the National Disease Research Interchange 

(NDRI) to travel to your transplant center for tissue collection. The phone number is 

800.222.6374, and they take calls 24 hours a day. Keep this number with your other top 

priority contacts. Consider constructing a phone tree so that you’re not the only one trying 

to make all of these calls. You need to get yourself ready!  
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  Note: To ensure that your tissue is collected and distributed to LAM researchers, 

be sure to call NDRI as soon as you’re listed for transplant so that you can fill out the 

necessary paperwork before you get the call.  

You may also want to do some preparation for your support system. Packing a “survival 

bag” for the people who will be going to the hospital with you can be a fun and thoughtful 

little project; if you have young children, they might enjoy helping you select some items 

for the bag. You may also want a few items to be surprises. Ideas for a “survival bag” 

include snacks (munchies, gum, and hard candy), a few rolls of coins for vending machines, 

and magazines with short articles. A deck of cards, puzzles, and board games such as 

Scrabble or Monopoly can help keep your loved ones occupied and distracted while they’re 

waiting. After all, even though you’re the one undergoing major physical stress to your 

body, you’ll be unconscious. Your supporters, however, will be awake and very anxious while 

you’re in surgery, which can take 4-10 hours or more. You’ll definitely want your survival 

bag to include a list of the names, phone numbers, and email addresses of the people you 

want kept updated on your status. Also, be sure to include a pad of paper or notebook and 

some pens and pencils as your family will want to take notes on your progress. These notes 

will come in handy when they’re writing emails or making calls to provide updates. It’s also 

nice to have a journal to pass around the waiting room, allowing those gathered to share 

their thoughts and observations for you to read when you awaken. And speaking of calls, be 

sure to designate at least one person to bring along his or her cell phone charger.  

To simplify keeping all of your loved ones up to date with your surgery and recovery, 

websites like CaringBridge (www.caringbridge.org) or CarePages (www.carepages.com) are 

now available.* You can set up a webpage at your convenience, and your family and friends 

will be able to register to receive email notifications whenever you update your page. Such 

sites are the easiest way to let your subscribers know your status. Once you receive your 

lungs, your caregiver will be too occupied to continually call family and friends. A quick 

message on a site will take care of that. Plus, less-than-optimal news is sometimes easier 

to digest via the written word than via an emotionally phone call from someone who’s been 

up for hours waiting for a progress report.  

In the midst of all this preparation, it’s important that you remember to take care of 

your needs too! Although your transplant coordinator may tell you to bring nothing with you 

when you first come to the hospital, one of your caretakers will need to bring some things 

to you after your surgery. So pack a suitcase just as if you were a pregnant woman waiting 

for labor to begin. Pack pajamas with a button front or just pajama bottoms (you won’t 

want a draft behind you) to wear with the hospital gowns. Keep in mind that, as long as you 

have an IV, the hospital gowns with snaps work better than pajama tops. 

When you pack your suitcase, give some thought to what will be needed to help you feel 

as comfortable as possible while you’re recovering. Would you enjoy a special tea to soothe 

                                            
* While these sites are usually free, they may request donations to support them. 

 

http://www.caringbridge.org/
http://www.carepages.com/
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your nerves? What about a favorite scented body lotion to mask that notorious hospital 

smell? A favorite lip-gloss might brighten an otherwise dreary day. Pack items that will 

help you feel both positive and pretty.  

Being prepared for “the call” includes remembering that you might have one or more 

dry runs—when you rush off to the hospital only to find that the donor lung (or lungs) isn’t 

a good match or that it’s damaged in some way. If this happens, try to relax and remind 

yourself that this is not unusual. 

Throughout this period of preparation, your transplant coordinator will remain in touch 

with you, and the transplant team will ask you to return for regular check-ups, probably 

every three months. Some centers may allow you to be checked by your local physicians if 

they’re willing to forward their assessment of your status to the transplant center. The 

transplant center may require you to move within the immediate vicinity (often considered 

a three-hour drive or less) if you live too far away. If this is necessary, the team’s social 

worker can help you find housing near the hospital. Other transplant centers simply 

require your prompt arrival at the hospital as soon as you get your call. 

The Big Day 

When you finally receive your call, you’ll need to get to the hospital as soon as possible, 

usually within two or three hours. Once there, you’ll undergo a physical exam. If you have a 

cold or any sort of infection, you’ll be sent home. If you pass the physical, IVs will be 

inserted and you’ll be prepped for surgery. Be prepared for this to be a “hurry up and wait” 

situation. Even after you’re prepped, you might wait several hours for an available 

operating room or for the lungs arrive. And even at the last minute, you may still have a 

dry run. Be patient. Your time will come.   

Your Hospital Stay 

After the surgery, you’ll wake up in the Intensive Care Unit (ICU) fully monitored, with 

an endotracheal tube, an IV line, and either two or four chest tubes in place. (There are 

generally two chest tubes for a single-lung and four for a double-lung transplant.) You’ll 

feel as though you’ve been hit by a truck, but you’ll be able to breathe. Part of your 

discomfort will be caused by the medications pumped into you during the surgery, and 

those same meds might make you feel a bit delirious or even confused for up to a week or 

more. These problems will gradually begin to subside. The endotracheal tube is typically 

removed relatively quickly, but the chest tubes will remain in place to aid drainage for a 

few days. If you’re doing well, you may be moved to a step-down room in 48-72 hours. Once 

in your room, you’ll be expected to start moving and exercising your new lungs. Often, just 

when you want to rest, the staff will want you to sit up and walk around. Before you know 

it, you’ll be asked to walk the hallways or on a treadmill or to work out on a stationary bike. 

Yes, it will require work to get your new lung(s) functioning at top capacity, but the work 

will be worth it! 

You’ll also be given a variety of new medications—some of which may have been started 

just before surgery—to prevent both rejection and infection. You’ll get used to them in 
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time, and, as your body adjusts, your dosages will likely be adjusted. It may require some 

trial and error to find the dose and/or the correct combination of drugs that works best 

for you. Be patient. Eventually you’ll begin to feel more like yourself again. 

Your body may try to reject your new lungs. When this occurs shortly after transplant, 

it’s referred to as acute rejection and it means that your body is mounting an attack on 

the new organ at the cellular level. Should you worry? Yes, a bit, but acute rejection is 

fairly common and can be treated very successfully with medications. Later, you might 

experience chronic rejection. This type of rejection is your body’s defenses fighting in the 

airways. This, too, is treatable with drugs. One serious type of rejection is bronchiolitis 

obliterans (BOS). It’s an inflammatory obstruction that destroys the smallest airways, 

called bronchioles. It’s one of the most common causes of graft failure after all lung 

transplants. It’s problematic because it often leads to scarring of the smaller airways. 

Rejection can be scary, but you need to understand that you’ll probably have to deal 

with it eventually after a transplant. Rejection is part of the your body’s process to accept 

its new organs. Your doctors are used to dealing with all types of rejection, and they will 

continually work with you to find that perfect balance of medications.  

During the first three months post-transplant, you’ll find that you have many 

medications to deal with. Learning what drug to take and when will come with practice, and 

you’ll also need to learn warning signs of potential problems so you can ask your doctor 

whether adjustments in your medications are necessary. During these early months, you 

might experience nausea, confusion, or swelling in your legs. You may need routine 

bronchoscopies. A bronchoscopy is the only way your doctor can gain direct access to your 

lungs, access that makes it possible to monitor your new lung(s) for signs of rejection and 

infection. Prepare to have at least two to six bronchoscopies during the first year after 

transplant. 

You’ll be given a small home-use spirometer to check and chart your FEV1, another way 

to monitor your body for rejection. While charting your FEV1, be sure to also write down 

how you feel that day and whether you have a fever or any respiratory symptoms. After 

transplant, you cannot wait until the next day to report symptoms. As a post-transplant 

patient, seemingly little problems can quickly become big problems, and you need to notify 

your doctor right away if you suspect you’re experiencing signs of infection or rejection. 

Before leaving the transplant center and heading home, make certain that both you and 

your caregiver clearly understand what signs to be watching for. And never hesitate to ask 

a question. Your transplant team wants to discharge you fully prepared to care for and 

enjoy your new set of lungs.  

Going Home 

So, you’ve done it. Congratulations! It’s time to head home. Take your medications, 

exercise, eat well, and, most importantly, enjoy your new lease on life! 

Follow your doctors’ orders on how fast to re-enter life outside the hospital. Take it 

slowly so that you protect your new lung(s). After transplant, you’ll be very susceptible to 

infections, so you may need to avoid crowds for a while. You’ll also need plenty of time for 
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your body to fully recover from the surgery. Within three to six months you should be 

driving again and able to resume many of your normal household activities. Still, be careful 

not to overdo. Rest when you need to rest!  

It probably took you quite a while to get as sick as you were, and it may take a long 

while to regain your former health. Each woman is different, and each transplant is unique. 

You might have FEV1s around 60-70% for a few years as your lungs build up their stamina, 

or you might feel terrific in a month and have an FEV1 of 100%. Don’t be discouraged if 

your progress is slow. You may never be where you were before you had LAM, but chances 

are you’ll make a miraculous recovery. 

Adjusting to life once you’re home will take some time as well. Again, don’t be 

discouraged if the progress is slow. Your household may seem a bit topsy-turvy for a while. 

Be patient with both yourself and with your family members. It will take time for all of you 

to settle into a comfortable routine. Talk out problems as soon as they come up, and seek 

professional counseling if they continue. And remember to maintain your sense of humor—a 

good laugh may be just what is needed to ease the tension and stress of this transition 

period.  

Your new lungs are an incredibly precious gift. Do your very best to take good care of 

them—and your whole self—and ENJOY life with your restored health! 

Lung transplantation is, indeed, an amazing process. You must always remember, 

however, that transplantation is not a cure. Consider it an opportunity for improved quality 

of life, and prepare for it with care and gratitude.  

Recommended Reading  

The Lung Transplantation Handbook: A Guide for Patients. Author Karen A. Couture, a 

LAM patient and a double-lung recipient, has written a lifesaving guide for transplant 

patients. The “how-to” handbook introduces its readers to the complex process of getting 

on the transplant waiting list and how the list works; preparing for surgery and the surgery 

itself; financing the operation and the long recovery afterward; and dealing with the 

complications of rejection, infections, and medications. Scattered throughout the book are 

short inspirational stories and quotes from patients who have been through this. The book 

also provides a wealth of information in an extensive resource section, a glossary, and an 

appendix of all lung transplant centers in the United States. You can order the book online 

at www.amazon.com  or directly from the publisher at www.trafford.com (search for The 
Lung Transplantation Handbook: A Guide for Patients) or you can call 888.232.4444. 

Sick Girl Speaks by Tiffany Christensen offers another insightful look at lung 

transplantation. Tiffany, who has Cystic Fibrosis, has undergone not one, but two double-

lung transplants! Her experiences are recent (pub. 2007), and her insights into living with 

chronic illness will make you think she’s inside your very own head. Visit 

www.sickgirlspeaks.com for further information. 

http://www.amazon.com/
http://www.trafford.com/
http://www.sickgirlspeaks.com/
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Helpful Websites 

 Medline Plus, a service of the US National Library of Medicine and NIH  

www.nlm.nih.gov/medlineplus/lungtransplantation.html  

 United Network for Organ Sharing 

www.unos.org  

 Duke Transplant Center  

http://www.dukemedicine.org/repository/dukemedicine/2010/10/19/10/22/11/657

1/7698_Transplant_Report_P4.pdf    

 Barnes-Jewish Hospital   

 www.barnesjewish.org/lung-transplant  

 Second Wind Lung Transplant Association 

www.2ndwind.org  

7.2 Funding Your Transplant  

If you’re preparing for a transplant, you’re probably wondering how to pay for all of the 

expenses you’ll be facing. Your insurance may cover the entire transplant and all of your 

medications, or it may not. Even if it does cover most items, you’ll still have financial 

concerns regarding time off work for you and/or your caregiver(s), lodging near the 

transplant center before and after transplant, childcare and/or pet boarding, extra gas 

for all of the trips to the hospital and all of the fast food eaten in the hospital by your 

loved ones. If you prepare well beforehand and set up all of your funding prior to surgery, 

you’ll be able to focus strictly on healing after your transplant. 

There are several nonprofit agencies that may be able to help you fund your transplant. 

If you need financial help, search the Web for a suitable agency. Before formally working 

with any group, research and question the organization for its commitment to helping you. 

Second Wind (www.2ndwind.org) can also provide good advice. Some resources to get you 

started exploring financing options are described below. 

Transplant Living 

A good place to start your search for funding is The United Network for Organ 

Sharing (UNOS). This nonprofit organization sponsors a website called Transplant Living. 

The site has a great deal of information on transplants in general, as well as a thorough 

section on financing a transplant. Go to the Transplant Living website, 

www.transplantliving.org, and click on the Before the Transplant tab. Then from the menu 

on the left, click on Financing a Transplant, and you’re on your way. The site discusses 

private insurance, Medicare, fundraising, prescription-drug assistance, and many more 

ways to cover your expenses.  

http://www.nlm.nih.gov/medlineplus/lungtransplantation.html
http://www.unos.org/
http://www.dukemedicine.org/repository/dukemedicine/2010/10/19/10/22/11/6571/7698_Transplant_Report_P4.pdf
http://www.dukemedicine.org/repository/dukemedicine/2010/10/19/10/22/11/6571/7698_Transplant_Report_P4.pdf
http://www.barnesjewish.org/lung-transplant
http://www.2ndwind.org/
http://www.2ndwind.org/
http://www.transplantliving.org/
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HelpHOPELive 

One of the many financial aid sources mentioned in Transplant Living is HelpHOPELive 

(formerly the NTAF). Some women with LAM have been assisted by the HelpHOPELive, a 

nonprofit organization that can help pay for any transplant-related expenses such as 

transplant medications, relocation expenses, and fuel expenses incurred from all those 

pre-surgery visits to and from your transplant center. HelpHOPELive can even help you pay 

for the transplant itself! 

Here are the basics of how the organization works. You contact the staff at the 

HelpHOPELive, and they set up a tax-deductible account for donations received in your 

name. Then they’ll help you generate ideas to raise money by providing information on how 

to hold various fundraisers, ranging from letter-writing campaigns to spaghetti dinners to 

auctions to galas. They’ll even provide you with promotional materials. 

When you raise money, you deposit it into a designated account and, because the 

organization is a 501(c)(3) nonprofit, all of the donations are tax deductible.  

You personally receive several benefits. First, the money goes to the nonprofit fund, so 

you are not taxed on it. Second, when you incur expenses, you simply send the bills to the 

HelpHOPELive, and they write the checks and mail them. And third, HelpHOPELive offers 

a challenge grant: for the first $5,000 you raise, they deposit an additional $500 in your 

account.  

What’s in it for the HelpHOPELive? They want you to spread the word about organ 

donation. It’s a win-win situation. Give them a call at 800.642.8399 or check out their 

website at www.helphopelive.org.  

 

Don’t wait until you’re too sick to help fund your transplant. 

Check out funding options as early as you can. 

7.3 Promoting Organ Donation 

The LAM Foundation actively promotes organ donation because it understands the 

value of these precious gifts. Becoming an organ donor is easy and is one of the most 

important and generous things people can do. Call your local organ-procurement office to 

find out more (look under “Organ and Tissue Banks” in the yellow pages). Second Wind, the 

national support organization for lung transplantation (www.2ndwind.org) is another good 

source for materials. Promoting organ donation awareness can mean the difference 

between life and death for women living with LAM. But promoting organ donation benefits 

all people facing serious medical challenges, not just LAM patients. One organ donor can 

touch the lives of up to fifty people who are waiting for “the gift of life.”  

Even though you might want to become an organ donor, please limit your donation to a 

generous gift of LAM tissue for research. Because LAM cells can travel to different 

organs and because donor recipients are immune-suppressed, your donated organs could 

jeopardize the health of a newly transplanted person. UNOS, the United Network for 

http://www.helphopelive.org/
http://www.2ndwind.org/
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Organ Sharing, does not accept organs from people with cancer or HIV. With LAM possibly 

being a cancer, an organ donated from a woman with LAM could become a negative rather 

than a positive gift. 

But even if you can’t donate, please don’t hesitate to encourage others to do so. Your 

family and friends can donate, so help them sign up to become organ donors 

When people decide to become organ donors, they must let their families know their 

wishes. If a person is on life support, the attending physicians will ask that person’s family 

permission to donate the organs—even if the physicians have a card or that person’s 

driver’s license indicating his or her wishes to be a donor. If the family members don’t 

know that their loved one wants to be an organ donor and if they say “no,” the generous 

gift will be lost.  

Women with LAM, of all people, know how precious the breath of life is. Becoming 

active in an organ donation awareness program can be one of the most meaningful things 

you do in your entire life.  

So remember the two steps: one, make a decision and two, tell your family. 
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8.1 Social Security And Medicare  

What does it mean to be ”disabled”? There are many definitions. You might be 

considered disabled if you can no longer perform the job you were educated or trained to 

do. For example, if your job is physically demanding, using oxygen 24 hours a day might 

render you incapable of performing your duties. Some employers may define disabled as 

not being able to perform your duties as you have in the past, while others may define 

disabled as being unable to work at any job. And the Social Security Administration (SSA) 

has its own definition of being disabled.  

Social Security Disability  

When most people refer to disability benefits, they are referring to Social Security 

Disability Insurance (SSD or SSDI) rather than a disability plan provided by an employer. 

If you meet stringent criteria, you may qualify for Social Security Disability benefits.  

People who have worked and have paid Social Security taxes may be eligible to receive 

Social Security Disability if they have enough work credits. So, how does the SSA define 

disability? 

The definition of disability under Social Security differs from other programs. Social 

Security pays only for total disability. No benefits are payable for partial disability or 

for short-term disability. Disability under Social Security is based on your inability to 

work. You are considered disabled under Social Security rules if:  

 You cannot do the work that you did before;  

 It is decided that you cannot adjust to other work because of your medical 

condition(s); and  

 Your disability has lasted or is expected to last for at least one year or to result in 

death.* 

The important fact to remember about Social Security Disability benefits is that you 

must have recent work to qualify. Most applicants 31 years or older must have earned 20 

credits during five of the last 10 years, although younger people may qualify with as few as 

six credits. Benefits tend to change each year with the cost of living, so check with your 

local Social Security office to learn what you are eligible to receive. Or, if you’re a worker 

25 years or older, you can find out how much you’re eligible for by reviewing your annual 

statement from the Social Security Administration. This statement provides details 

regarding your work credits and the amount for which you are currently eligible to collect. 

Your statement should arrive each year about two months before your birthday. 

                                            
* http://www.socialsecurity.gov/dibplan/dqualify4.htm  

http://www.socialsecurity.gov/dibplan/dqualify4.htm
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Your local Social Security office does not make the medical decision on your disability 

benefit application. The paperwork is forwarded to a state agency which obtains the 

medical evidence necessary to make a decision. Most cases are decided within 120 days; 

you may expedite a decision by providing medical records from your physicians and/or 

hospitals with the initial application. Nationally, about 35% of cases are approved at the 

initial application stage. 

To apply for disability benefits, you will need to complete the Application for Social 

Security Benefits and the Adult Disability Report.* The report collects information 

about your disabling condition and how it affects your ability to work. You can complete 

the forms online (www.ssa.gov), or you may call your local office to schedule an 

appointment. If your online form is determined to be incomplete, a Social Security 

representative will contact you and let you know what additional information is needed to 

make a decision on your case.  

 If you are found to be disabled, your cash benefits will start after a five-month 

waiting period, which begins the month that Social Security determines you became 

disabled. If you have limited income and resources, you may qualify for Supplemental 

Security Income (SSI) during that five-month waiting period (see below).  

If your first application for disability benefits is denied, you may request a review of 

the medical decision about your eligibility via the internet. There are two parts to the 

internet appeal process: (1) an Appeal Request Internet form, and (2) an Appeal Disability 

Report that provides more information about your condition. You can complete both forms 

online. To appeal online, the only form you are required to submit is an appeal request (Part 

1). However, you are encouraged to submit an Appeal Disability Report (Part 2) because it 

provides more information about you and it helps in processing your appeal. It takes 

roughly 20 minutes to complete Part 1, and roughly 30 minutes to complete Part 2.  

There are four levels of appeal, so don’t give up hope. Check out the appeals process 

online to understand all of your options: https://secure.ssa.gov/apps6z/iAppeals/. 

 Note: You must appeal within sixty (60) days of receiving your denial. When you do 

appeal, make sure you have your denial notice handy when beginning the internet process 

To use the internet appeal process, you need to have received one of the following notices: 

a "Notice of Disapproved Claim", a "Notice of Reconsideration", or a "Notice of Federal 

Reviewing Official Decision" (if you do not know which notice you received, refer to About 
Your Notice). 

If you prefer not to complete an appeal request or a Disability Report on the internet, 

you can use any of the following ways:  

 Call the SSA’s toll-free number, 800.772.1213. Explain that you do not want to use 

the online appeal process but do want to appeal the decision made in your case. 

                                            
* Go to http://www.socialsecurity.gov/online/ to find the forms you need. 

http://www.ssa.gov/
https://secure.ssa.gov/apps6z/iAppeals/
http://www.socialsecurity.gov/online/
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Representatives are available Monday through Friday, 7 AM to 7 PM. If you are 

deaf or hard of hearing, you can call the toll-free "TTY" number, 800.325.0778. 

 Contact your local Social Security Office and tell the representative that you want 

to appeal the decision made on your case. 

 Refer to your denial notice to find out the kind of appeal you need to request. Print 

the forms you need from the “Forms Page” on the SSA website. In addition to the 

appeal request form, you need to print and complete a paper “Appeal Disability 

Report” (SSA-3441) and an “Authorization to Disclose Information to SSA” (SSA-

827). After you print out and complete all three forms, you should mail or take 

them to your local Social Security Office. They can take action more quickly if they 

receive all three forms at the same time. 

 Note: You need Adobe Reader on your computer to read and print the forms. 

Supplemental Security Income 

If you’re 65 or older, blind or disabled, and have little income and very limited 

resources, you may qualify for Supplemental Security Income (SSI). While Social Security 

Disability (SSD) requires that you have worked to be “insured” for benefits, SSI is 

strictly a needs-based program. The definition of disability is the same for both programs. 

In most states, people who qualify for SSI also qualify for Medicaid, a health-coverage 

program serving eligible low-income people. The program is funded by the federal and 

state governments and administered at the local level. Commonly, you’ll apply for Medicaid 

at the same time you apply for Social Security benefits, although a separate application 

may be required depending on the state in which you live.  

Medicare  

Medicare, not to be confused with Medicaid, is the federal health-insurance program 

for people 65 and older, the disabled, and those with end-stage renal disease. A person 

typically becomes eligible for Medicare after receiving Social Security Disability for 24 

months.  

Medicare has three main parts: Part A, hospital insurance; Part B, supplemental medical 

insurance; and Part D, prescription drug coverage. Part B is optional and requires you to 

pay a monthly premium that may increase annually. Part B is automatically deducted from 

your Social Security check. Medicare enrollment is automatic, but you must decline Part B 

if you don’t want it. If you delay taking Part B, you will pay a penalty if you pick it up later, 

unless you were covered under your employer’s or your spouse’s employer’s health plan. The 

same options and costs apply for Medicare Part D, which offers a mind-boggling array of 

prescription coverage. For more information about Medicare, visit www.medicare.gov or 

www.cms.gov.   

http://www.medicare.gov/
http://www.cms.gov/
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Medicare Supplement Insurance (Medigap) Policies  

 It is often recommended that those with chronic diseases consider purchasing a 

Medicare Supplement Insurance (Medigap) policy. These policies are sold by private 

insurance companies and must be purchased through a licensed insurance agent. You pay 

for them through a monthly premium. Each policy must follow federal and state laws and 

offer the same basic benefits but some policies offer additional benefits so you should 

compare them all to decide which one fits your needs and gives you the best value for the 

cost. Some policies will allow you to see any provider at any medical facility anywhere in 

the United States and should be considered in order to allow you to be able to see 

providers who are knowledgeable about LAM and its treatment. Since Medigap is an 

insurance policy and not a health plan your coverage can never be cancelled as long as you 

pay the premium. There are a variety of regulations governing when Medigap policies may 

be purchased. If you purchase one during your Medigap Open Enrollment Period, you do not 

have to fill out the health history portion of the application, be concerned about existing 

medical conditions, or pay an increased cost.  

 You can obtain more information about Medigap by visiting their website at   

www.medicare.gov/publications to view the booklet “Choosing a Medigap Policy: A Guide to 

Health Insurance for People with Medicare.” If you want a copy mailed to you call 1-800-

MEDICARE (1-800633-4227). Find out what policies are available in your area by going to 

www.medicare.gov/medigap.   

Medicare Drug Coverage After Transplant 

 If the cost of your transplant surgery was covered by Medicare (that is, if your 

transplant was performed at a Medicare-approved facility), Medicare will, under certain 

conditions, pay for the immunosuppressant medications you’ll need after your transplant. 

Check the Medicare website or call your local Social Security office to find out the 

details. 

Filing Requirements 

You’ll need certain documents to file for SSD, SSI, Medicare, or Medicaid. These 

include your Social Security number, proof of age (the original or a certified copy of your 

birth certificate), your latest W-2 or self-employment tax return, your earnings estimate, 

bank account information for direct deposit, information about your marriage(s) and/or 

divorce(s), and proof of military service. For SSI, you must also provide information about 

your income and resources (for example, vehicles, bank accounts, life insurance policies, 

spouse’s income, etc.) to determine whether you meet eligibility requirements. 

8.2 Private Disability Insurance 

If you decide to stop working, find out whether your employer carries private disability 

insurance. If so, be sure to read the policy carefully. For some workers, private disability 

insurance may provide an extension or a percentage of your current pay and/or benefits.  

http://www.medicare.gov/publications
http://www.medicare.gov/medigap
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To a great extent, your enthusiasm for your job and your creativity in solving problems 

will have a significant effect on your ability to continue working. If you feel that you’re no 

longer doing your job as well as you’d like, then you should schedule an appointment with 

your immediate supervisor to discuss your strengths and your weaknesses. Adjustments in 

your work schedule and/or duties might be needed. You may find that you can assume more 

desk work (phone calls, editing, data processing, etc.) while someone else takes over the 

more physically demanding aspects of your position. If you wish to continue working, ask 

about training options that may allow you to remain on the job. If you and your doctor 

agree that full-time work isn’t good for you, think realistically about part-time work. Keep 

in mind that your employer would probably prefer to keep you employed and productive in 

some capacity rather than pay for your disability. Be open to new ideas and new work 

arrangements. 

According to the Americans with Disabilities Act (ADA), employers aren’t allowed to 

discriminate against the disabled in any way, shape, or form. A potential employer, 

however, might be reluctant to hire you if they know you have LAM. If you believe you’re 

being discriminated against because of your illness, you can sue. Although a suit could be a 

long and involved process, it’s worth your time, effort, and money to educate those who 

discriminate against persons with any form of disability. So, don’t hesitate to contact a 

lawyer to help you out if that’s the case.  

If you plan to file for disability, chances are your employer will have a procedure 

spelled out as to exactly what steps need to be taken. Read all of the sections in your 

employees’ manual, and then be prepared to ask a lot of questions. When calling your 

employer or your human resources department to inquire about the process, always write 

down the date and the name of the person who answered your questions. You may be asked 

to supply that information at a later date. 

Once you’re on disability, you may discover that there are a limited number of months 

and/or years that you are eligible to receive benefits. If so, you should file for Social 

Security Disability (SSD) as early as possible because, as mentioned earlier, you will wait 

approximately five months after filing before receiving your SSD benefits. 

8.3 Insurance 

Private Insurance 

If you quit working due to your disability, you’ll still need health-care coverage. Larger 

companies (those with 20 or more employees and those offering a group health plan) are 

required to offer COBRA (Consolidated Omnibus Budget Reconciliation Act of 1985) for 

people who stop working. COBRA is a temporary health-care plan that requires your 

employer to offer you and your dependents whatever health plan you currently have for at 

least 18 months, but you must sign up for it within 60 days of leaving your job. The bad 

news is that your medical insurance costs you more because you must now pay the full 

amount of the premium; the good news is that you will still have insurance! If you leave 
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work because you’re disabled, you qualify for an additional 11 months, bringing the total to 

at least 29 months. After 29 months, you’re eligible for Medicare. 

 Both COBRA and HIPAA (explained below) are overseen by the US Department of 

Labor. Information about both services is available at www.dol.gov.  

HIPAA 

The Health Insurance Portability and Accountability Act of 1997 (HIPAA) is a federal 

law that was passed to help people keep health insurance coverage if they change jobs, 

have been laid off, or start their own business. It was designed to eliminate the possibility 

that individuals could be denied coverage because of pre-existing medical conditions. 

As you might imagine, health insurance companies can get very ingenious in their 

attempts to “get around” this law. It’s important for you to know that you have federal 

protection in this regard, and it might be in your best interest to get legal help, if 

necessary, to protect your rights. 

Getting Free Help 

Advocating for Chronic Conditions, Entitlements, and Social Services (ACCESS) is a 

free service offered by Olsten Health Services, a privately run agency. ACCESS can help 

you with Social Security Disability, Medicare, Medicaid, and Supplemental Security Income 

(www.patientservices.org). It can also help those who are still working hang on to their 

health insurance under COBRA or HIPAA. Call 888.700.7010. The Department of Labor will 

also send you a publication regarding recent changes in health-care laws. Call 

866.487.2365. 

Long-Term Health Insurance 

This type of health insurance policy pays a set amount for a certain time period (it 

could be for life) if you need to be in a long-term health facility. The policy usually also 

pays for home health-care, therapy, respite care, and a variety of other health-related 

items, depending on the type of policy you purchase. If you don’t have such a policy before 

you’re diagnosed with a long-term illness like LAM, you may have trouble qualifying for this 

type of policy. 

Life Insurance 

Some life policies state that, if the owner of the policy becomes disabled, he or she 

doesn’t have to pay the premium. Check your policy. 

Other Insurance 

Life insurance, car insurance, homeowner’s insurance, single-disease insurance, airline 

insurance, and so on—where does it stop? The choices can seem overwhelming. Be sure to 

discuss with your primary insurance agent what types of policies, if any, fit your personal 

needs and situation. 

http://www.dol.gov/
http://www.patientservices.org/
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8.4 Estate Planning And Advance Directives 

Estate Planning 

Writing a will should be a required task for any person, not just for a woman with LAM. 

Your will should make provisions for your loved ones and their care and for the distribution 

of your assets. Not only will getting your affairs in order give you peace of mind, but your 

heirs, too, will be provided relief by your advanced planning.  

You can actually write a will yourself using a form from an office supply store, but most 

people feel more comfortable obtaining professional legal services. Ask your attorney 

upfront what the charges will be. If the fees are too expensive, call another lawyer. When 

you find a lawyer you trust and who fits your budget, don't be afraid to ask questions or to 

specify exactly what you want in the will. It’s your will, and the decisions are yours. When 

you are distributing your assets, remember to include charitable organizations if your 

situation permits. If you would like to list The LAM Foundation as one of your 

beneficiaries, contact the Foundation for more information. 

If you are concerned about having sufficient funds to take care of your future 

expenses, you might find it helpful to consult a financial planner. A financial advisor can 

help make your money work for you so that you have adequate monies on which to live. 

Once again, remember to speak up and get your questions answered, including what the 

financial advisor charges for his or her services. 

Finally, some people choose to pre-pay their funeral expenses to save their loved ones 

the stress of making such arrangements during a time of grieving. Most funeral homes 

offer this service, and many churches have files where their members can record their 

wishes about final services. Again, you should compare several options since funeral costs 

can vary significantly.  

Advance Directives 

Preparing advance directives is as important as any will or estate planning that you’ll do. 

Advance directives designate a competent person to act as your agent in matters such as 

health care and finances should you be unable to do so yourself. These documents not only 

ensure that your wishes will be carried out, but they also make decision-making easier for 

your loved ones. Think of advance directives as insurance policies, only slightly different 

from life insurance or disability insurance. There are three main types of advance 

directives you may want to prepare: a living will, a durable power of attorney, and a durable 

power of attorney for health care. 

Living Wills 

A living will is a document that should be prepared by all people regardless of their 

medical conditions. This document allows you to direct your future medical care should you 

be unable to make your wishes known. If you should become incapacitated and can't tell 

the medical experts what you want them to do, a living will makes certain that your wishes 

are followed.  
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Living wills are generally available from attorneys, physicians, hospitals, state bar 

associations, nursing homes, and some nonprofit organizations. Nowadays, when being 

admitted, or preparing to be admitted, to a hospital, you’ll be asked if you have a living will. 

If not, the hospital staff generally has forms for you to fill out and sign so that, should 

something unforeseen occur and you lose your ability to make decisions, your wishes are 

known. If you sign such a form when you are admitted and then later change your mind, you 

may revoke your living will at any time.  

Although many people have living wills, frequently the will is not readily available at the 

time decisions need to be made. Therefore, to ensure that your wishes are carried out, 

keep the original document wherever you keep your important papers. But first, make at 

least seven copies of your living will and other advance directives. Give one copy to your 

spouse or a trusted (and organized!) family member, one to your best friend, one to your 

doctor to keep with your medical records, and one to your lawyer. Also, keep a copy in your 

nightstand, a copy in your safety deposit box, and a copy in the glove compartment of your 

car. 

Durable Power Of Attorney  

A durable power of attorney provides the person you designate as agent broad powers 

to handle your property. The durable provision enables your agent to carry out your wishes 

should you become unable to do so. This document does not authorize your agent to make 

medical or other health-care decisions, but it does allow your agent to make other 

decisions, such as those pertaining to the care of your children if you have not made 

provisions for them, or the disbursement of funds if you are unable to make financial 

decisions. This document is routinely written during the process of writing a will. Legal 

forms are available in office supply stores or from your family lawyer. 

Durable Power Of Attorney For Health Care 

A durable power of attorney for health care allows you to name a person (your spouse 

or a relative, friend, or attorney) to act as your attorney-in-fact to make health-care 

decisions for you. There is a difference between a living will and a durable power of 

attorney for health care. A living will applies only when you are terminally ill and unable to 

communicate your wishes or if you are permanently unconscious. It affects only care that 

artificially or technologically postpones death. It does not affect care that eases pain. A 

Health Care Power of Attorney becomes effective even if you are only temporarily 

unconscious and medical decisions need to be made. If you have both documents and 

become terminally ill and unable to communicate or become permanently unconscious, the 

living will would be followed since it identifies your wishes in these situations. Just like a 

living will, you can revoke this document at any time. When writing a durable power of 

attorney for health care, be sure to include your wishes to be an organ donor! 



135 

8.5 Ethical Wills  

An ethical will is a way to share your values with your loved ones in the same way that a 

legal will provides instructions for passing on your property and possessions. Some have 

described an ethical will as a love letter to family and friends. You can write down or 

dictate family stories, ask for forgiveness, or relate your most precious memories. You can 

tell your family about how you grew up as the kid they never knew, talk about the lessons 

you learned from life, or mention that special someone who turned your life around. In 

short, an ethical will is an opportunity to tell the people who matter most to you how you 

feel about them and about the life you have shared together. 

There is no one formula for writing an ethical will, no set length or format. It can be 

one page or fifty pages. Or it can be put on a video or a CD or simply scrawled on the back 

of a yellow notepad. One simple “formula” to use when writing your ethical will is to write: 

What I believe. What I did. What I learned. What my dream is for you. 

While writing an ethical will is not complicated, neither is it easy. For one thing, the 

very act of putting on paper your farewell thoughts is to face your own mortality. You are 

admitting to yourself that you are not going to live forever. Not an easy admission. Writing 

the will can be an emotionally draining experience. After all, in sharing your most intimate 

thoughts with your loved ones, you are writing from your own heart. You are putting on 

paper, perhaps for the first time, your values, what is important to you, your dreams. 

Writing honestly from your heart provides the people reading your ethical will a window 

into your soul. That can be scary. But it’s also a gift so precious that it makes the material 

"stuff" we leave behind quite small by comparison. 

The thing to remember about an ethical will is that the format is much less important 

than the content. What you are doing is conveying to the significant people in your life 

your love, your forgiveness, your stories, and your thanks that they have shared their lives 

with you. Be real. Write from your heart. You will be giving your loved ones a gift that will 

live with them and the generations that will come after them. 

If you’d like more information about ethical wills, check out the following website: 

http://celebrationsoflife.net/ethicalwills/.   

http://celebrationsoflife.net/ethicalwills/
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9.1 Our History 

 In 1995, Fran and Sue Byrnes established The LAM Foundation to bring hope to 

patients with lymphangioleiomyomatosis. When their daughter, Andrea, was diagnosed with 

LAM in 1994, the lack of evidence-based medical advice and scientific research was as 

frightening as the prognosis itself. Fran and Sue initiated a letter-writing campaign to 

convince the National Institutes of Health (NIH) to form a LAM registry. They enlisted 

help from pulmonary physicians from around the country, various women’s organizations, 

educational associations, churches, schools, colleagues, and friends, as well as LAM 

patients and their families. Their goal was to gather every LAM patient on earth into a 

cohesive group focused on medical research. What happened next elevated LAM from an 

asterisk in medical literature to a model of progress in rare diseases.  

In 1997, the National Heart, Lung, and Blood Institute (NHLBI) established a LAM 

Registry to define the natural history of the disease and initiated a five-year intramural 

longitudinal research study. The NHLBI collected data on over 300 patients through this 

LAM protocol in the first five years of existence.  

The LAM Foundation reached the $5 million mark in its 7th year of fundraising and 

committed nearly 80% of those funds to support research projects reviewed and 

recommended by The LAM Foundation Scientific Advisory Board. LAM Foundation 

investigators discovered the significance of tuberous sclerosis genes and cellular pathways 

in the cause of LAM, and they initiated a clinical trial based on well-defined molecular 

targets. Additional funding was obtained from the Office of Rare Diseases (ORD) to 

extend the trial to the national and international stage.  

In addition to funding scientific research, The LAM Foundation serves to encourage 

collaboration among researchers and to help overcome research-related obstacles. For 

example, when confronted with an impasse in scientific progress due to poor access to 

LAM tissue samples, a histologist was contracted to fly to the site of every LAM lung 

transplant in the country. The Foundation has also convened a Consensus Group on the 

Management of Pleural Disease in LAM, to reduce the suffering of LAM patients who 

experience pneumothoraces and chylothoraces and to improve the quality of life for LAM 

patients. The Foundation is committed to a long-term investment in annual LAM 

conferences that provide a forum for scientific exchange, improve LAM clinical practices, 

and support LAM patients around the world. The LAM Foundation strives to be effective 

at every level required to move science forward. The pace of progress in LAM research 

attests to the dedication of the LAM scientific community and to the passion that patient-

investigator interactions have inspired.  

After establishing the Foundation in 1995, Sue acted as its Director for 12 years. She 

then stepped down so she could devote her time and energy to promoting research. 

Although Sue has officially retired, she continues to inspire and encourage all members of 

the LAM community in her life’s mission; to find a cure for LAM.  
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The LAM Foundation Mission Statement  

The LAM Foundation urgently seeks safe and effective treatments, and ultimately a 

cure, for lymphangioleiomyomatosis (LAM) through advocacy and the funding of promising 

research. We are dedicated to serving the scientific, medical, and patient communities by 

offering information, resources, and a worldwide network of hope and support. 

9.2 Frank McCormack, MD, Scientific Director, The LAM Foundation 

Dr. Frank McCormack is a pulmonary specialist who focuses primarily on surfactant 

research. During his service at National Jewish Medical Center in Denver, CO, he was 

involved in the care of many LAM patients. In 1994, Dr. McCormack moved to Cincinnati to 

begin his work at the University of Cincinnati Medical Center. When Sue Byrnes 

approached him in 1995 and asked him to help her begin a foundation to raise money for 

LAM research, he took up the cause and has been an invaluable asset to The LAM 

Foundation ever since. 

In addition to his full-time position as Director, Division of Pulmonary, Critical Care and 

Sleep Medicine at the University of Cincinnati Medical Center, Dr. McCormack provides 

scientific direction for The LAM Foundation. Assembling a model international scientific 

board and implementing and maintaining the grants awards program are only two of the 

initiatives that Dr. McCormack has undertaken on behalf of the Foundation. He has had a 

direct impact on LAM research, identifying important research directions including 

initiating the MILES Trial and recruiting investigators with expertise in relevant 

disciplines. Additionally, Dr. McCormack has provided contacts, guidance, and support to 

patients seeking an accurate diagnosis.  

9.3 Patient Services 

The LAM Liaison Patient Network 

The hallmark of the mission of The LAM Foundation is support for women with LAM. 

Patients and family members can call and talk directly with a friendly staff member who 

can provide much-needed reassurance and information. Eventually, many women feel the 

need to communicate directly with others who also have LAM. Connections can be initiated 

online through the Lammies Facebook page (an invitation-only group) or women can be 

referred to LAM patients (by Foundation staff) who have indicated their willingness to be 

contacted. See 9.5, Online Communities. 

As more women are diagnosed and as the LAM community grows, The LAM Foundation 

wants to ensure that the personal touch is maintained. A main goal of the Foundation is to 

provide many patient services so that The LAM Foundation is the first place patients turn 

to for information, support, and hope.  
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A major component of this goal is the development of a regional LAM Liaison Patient 

Network. The United States and its territories have been divided into 20 regions, taking 

into consideration patient numbers, geography, and proximity to an established and/or 

future LAM Clinic. Each region is coordinated by a LAM Liaison, who is appointed and 

trained by The LAM Foundation. The Liaisons serve as links between the Foundation and 

the women with LAM within their regions, and they facilitate communication among those 

patients and their families. Women who give their permission will receive a personal phone 

call or email from their Liaison after contacting the Foundation. 

The Liaisons will answer questions whenever possible, provide points of contact with 

the patients in their regions, and help coordinate regional meetings as the Foundation 

creates a greater national presence. These meetings will give women with LAM the 

opportunity to meet others who live in their areas and to discuss important issues. Women 

are welcome to attend meetings in any region, not just their own. Family members and 

friends are also invited to attend regional meetings. Eventually, each region will hold an 

annual one-day meeting—not to replace the annual LAMposium but, rather, to supplement it 

because not all patients are able to travel long distances. Using their personal knowledge 

of the region and the public relations expertise of The LAM Foundation, Liaisons will assist 

in raising awareness of LAM and The LAM Foundation, serve as advocates for the 

Foundation, and participate in media and public relations activities as needed. 

To find information about upcoming regional events and meetings in your area, go to 

http://thelamfoundation.org/get-involved/community-events#Event.  

Regional Map 

http://thelamfoundation.org/get-involved/community-events#Event
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LAM Liaison Regions 

New England: Region 1 

Connecticut, Maine, Massachusetts, New 
Hampshire, Rhode Island, Vermont 

Michigan: Region 11 

Michigan 

Western PA / New York: Region 2 

Northwestern New York, 
Western Pennsylvania 

Northern Plains: Region 12 

Minnesota, North Dakota, 
South Dakota, Wisconsin 

New York Metro: Region 3 

New York City 

Central Plains: Region 13 

Iowa, Kansas, Missouri, Nebraska 

New Jersey / Philly Area: Region 4 

Eastern Pennsylvania, New Jersey 

Gulf: Region 14 

Arkansas, Eastern Oklahoma, 
Eastern Texas, Louisiana 

Mid-Atlantic: Region 5 

Delaware, Maryland, Virginia, DC 

South Central: Region 15 

New Mexico, Western Oklahoma, 
Western Texas 

South Atlantic: Region 6 

Georgia, Eastern Tennessee, 
North Carolina, South Carolina 

Mountain: Region 16 

Colorado, Utah 

Florida: Region 7 

Florida, Puerto Rico 

Northwest: Region 17 

Idaho, Montana, Wyoming 

Southern: Region 8 

Alabama, Mississippi, Western Tennessee 

Northern Pacific: Region 18 

Alaska, Oregon, Washington 

Midwest: Region 9 

Indiana, Kentucky, Ohio, West Virginia 

Mid Pacific: Region 19 

Northern California, Northern Nevada 

Illinois: Region 10 

Illinois 

Southern Pacific: Region 20 

Arizona, Hawaii, 
Southern California, Southern Nevada 
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This is an exciting time in the growth and development of The LAM Foundation. 

Increased awareness from the public service announcement campaign and other public 

relations efforts of the Foundation have resulted in more women being accurately 

diagnosed with LAM. The LAM Liaison program will ensure that all women with LAM and 

their families receive the personal attention they both need and deserve.  

The Worldwide LAM Patient Coalition 

The LAM Foundation is the global leader in LAM research, awareness, education, and 

patient services. The Foundation’s Worldwide LAM Patient Coalition (WLPC) was formed in 

January 2007 in order to collaborate with LAM patient organizations in other parts of the 

world. LAM patient leaders within the WLPC are affectionately known as ”LAMbassadors.” 

The WLPC began with ten countries and now has LAMbassadors from twenty countries: 

Austria, Australia, Brazil, Canada, China, England, France, Germany, Israel, Italy, Japan, 

Mexico, The Netherlands, New Zealand, Norway, Romania, Russia, Spain, Sweden, and the 

United States. You can learn about each country’s LAMbassador by clicking the WLPC link 

on The LAM Foundation's homepage, www.thelamfoundation.org.  

The LAM Foundation has hosted two meetings of the WLPC during which 

LAMbassadors agreed on several mutually beneficial projects. The Translation Project 

seeks to share materials within the coalition: the patient handbook, flyers, public service 

announcements and other videos, fundraising brochures, and newsletter articles. A WLPC 

website and materials archive has also been discussed, along with a worldwide patient 

advocacy program and a physician referral bureau. 

LAMbassadors have agreed that the WLPC is an excellent avenue to increase numbers 

for clinical research projects, facilitate research, and aid in recruitment for clinical trials. 

The LAM Foundation is excited about this global partnership and about working with 

patients and medical personnel in other countries. This international movement will 

ultimately advance LAM science and greatly impact the lives of, and bring hope to, LAM 

patients worldwide. 

9.4 Keeping In Touch With The LAM Foundation 

 The Foundation has designed many ways for you to keep up-to-date with what’s 

happening in the LAM community. In addition to LAMposium, the Foundation produces 

several publications to help you stay abreast of the advances, activities, and newsworthy 

events of the Foundation.  

Journeys Newsletter 

Journeys is the official publication of The LAM Foundation. This newsletter is 

distributed to the entire LAM community — patients, families, friends, donors, health-

care providers, and researchers. The goal of the Journeys newsletter is to keep our entire 

network of contacts informed about the Foundation’s activities and accomplishments. If 

http://www.thelamfoundation.org/
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you know people who would like to learn more about The LAM Foundation and its work, 

contact the Foundation and ask a staff member to add them to the mailing list. 

Currents 

 Currents is an electronic newsletter designed to relay time-sensitive information to 

the LAM community. Because Journeys is published only twice a year, Currents allows 

people to have up-to-date news monthly—plus it’s in an eco-friendly format. 

Personal Journeys with LAM 

Though not a newsletter, each new edition of Personal Journeys with LAM is highly 

anticipated. This publication, written and compiled by the LAM patients themselves, is a 

collection of biographical sketches and pictures of LAM patients. These personal 

introductory stories allow LAM patients an opportunity to get to know one another and to 

gain insight into how others cope with the disease. The inspiring stories allow women with 

LAM to become better acquainted with others who share the same problems and concerns. 

The Foundation makes an effort to update the publication periodically. If you’d like to 

order a copy, contact Sally Lamb at slamb@thelamfoundation.org. This publication is 

available for $30 which is used to offset the cost to print in full color and mail.    

9.5 Online Communities 

 Even though The LAM Foundation has introduced many programs to support women 

with LAM, some women remain isolated because of logistical problems with oxygen or 

because of the severity of their disease. To help these women and all other women with 

LAM, social media is being used to reach out to LAM patients to enable them to support to 

each other. Several interactive resources have been designed to provide information and 

support to women living with LAM, as well as to their family members, friends, care givers, 

and health-care professionals. 

Facebook  

 Women with LAM can join the “Lammies” group on Facebook to build a personal network 

of online friends. There are over 500 patients in the group, and many are happy to answer 

your questions and offer you support and encouragement. The “Lammies” group is a 

“closed” group which means you have to be “friended in” (this ensures that only LAM 

patients are in the group). If you’d like to be added to the group you can contact the LAM 

Foundation at info@thelamfoundation.org.  

Family members, caregivers, and friends can connect with others and receive support 

via the “Lammie Loved Ones” group on Facebook. This group is also a “closed” group to 

ensure that only family members, caregivers, and friends are in the group. If you know 

someone who’d like to be added to the group ask them to contact the LAM Foundation at 

info@thelamfoundation.org. 
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Patients, family members, caregivers, and health-care professionals can connect with 

others and share common experiences through “The LAM Foundation” page on Facebook. 

This group is open to all in the LAM community. 

CaringBridge 

The LAM Foundation has partnered with CaringBridge to offer free, easy-to-create 

websites that help friends and family feel connected! 

CaringBridge is a 501(c)(3) nonprofit organization offering personalized pages that 

allow people to stay in touch with family and friends during a health crisis, treatment, and 

recovery. The goal of the service is to ease the burden of keeping family and friends 

updated, while also providing a means to send their support and encouragement. 

With just a few keystrokes, CaringBridge authors can quickly and easily create private, 

personalized websites that display personal journal entries and photographs. Family and 

friends can visit the site to read updates and to leave messages of support in the 

guestbook. 

The CaringBridge experience is unique for both authors and visitors in its immediacy, 

intimacy, and wide-reaching impact. The organization uses the internet to make profound 

human connections, using Compassion Technology to serve a higher purpose in a powerful 

way. 

Founded in 1997, the CaringBridge mission is to bring together a global community of 

care powered by the love of family and friends in an easy, accessible, and private way. 

Over 15 million people are a part of a CaringBridge experience each year, and over 500 

million visits have been made to the CaringBridge website. 

Consider using a CaringBridge account to keep your family and friends updated on your 

condition if you’re hospitalized for a lung collapse, pneumonia, or transplant. If you would 

like to start your own CaringBridge website, go to http://www.caringbridge.org/ and follow 

the easy-to-use directions for establishing your own blog. Just set up an account, select a 

style, and define the privacy limits you want, and you’re on your way! 

9.6 Getting Involved 

The LAM Foundation office is a busy place. The staff is small but extremely dedicated. 

Although office hours are 8:30 a.m. - 5:00 p.m. EST, Monday through Friday, it’s not 

unusual to see lights burning in those offices after hours or on weekends. Not only are 

these people diligent, but they also care about their work. They are devoted to the mission 

of The LAM Foundation, which is to support you and to make possible the discovery of a 

cure for you. 

As the recipient of so much caring service, you might ask yourself if there’s a way to 

help the Foundation. The answer is a resounding “YES!” Your participation is not only 

encouraged, but it’s also urgently needed. And there are countless ways to be productively 

involved. Many tasks can be done from the comfort of your own home, but for others, you’ll 

http://www.caringbridge.org/
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need to get out and meet people. Here are a few ideas to consider when you’re deciding on 

how to give just a little back to the organization that works so hard for you. 

Raise Awareness 

Many people, including physicians, have never heard of LAM. The mission of The LAM 

Foundation is to conquer LAM; we cannot accomplish that mission with ignorance and 

reticence. Make it your mission to talk frankly with people about your disease. Carry 

informational brochures everywhere you go. If you can handle a little public speaking, 

volunteer to tell your story at a club meeting or to a church group. You can request a copy 

of our public service announcement to show others if you prefer not to speak publicly. The 

Foundation office can provide you with brochures, mailers—even scripts—to get you 

started. Don’t be shy or embarrassed! People are interested!   

Volunteer 

In any nonprofit organization, there’s always work to be done. The LAM Foundation is 

no exception, especially because our organization is so small. Even if you don’t live near the 

Foundation office, there may be a local fundraiser or an awareness project that you can 

take part in. Check the website or call the Foundation to find out what’s happening in your 

area. If there’s no project underway, start one! Another great way to help the Foundation 

is to refer it to businesses or organizations that might help. Do you know someone who 

belongs to a service organization or a sorority that does community service projects? Do 

you know someone in the printing business who might be willing to donate services? Do you 

know someone in a business, such as an automotive glass business who might be willing to 

donate a portion of its funds for referrals? Referrals from LAM patients and their 

families have resulted in thousands of dollars for research. 

Getting involved will not only benefit The LAM Foundation, but your participation will 

help you. There’s no better way to boost your morale than by being proactive rather than 

passive. By helping others, you’ll strengthen yourself, and you’ll empower yourself 

emotionally to live a full and hopeful life. So choose a way to get involved and just do it!   

Research and Clinical Trials 

Another way to be involved is through enrollment and participation in research and 

clinical trials. This might be the most valuable thing you can do in being proactive with 

LAM; participating in a trial can be good not only for you, but for all women who share this 

disease. No matter how sick you are, no matter how discouraged you might feel about your 

ability to “get things done,” involvement in a trial can be a positive path for you to explore. 

LAM Patient Studies at the NIH 

Although the original LAM protocol, begun in 1995, has now ended, the National 

Institutes of Health (NIH) is still involved with LAM research. Contact the NIH to see if 

you qualify for specific research studies. You can call 877.644.5864 (select option 3) for 

information. 
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Journeys Newsletter 

The Foundation’s newsletters don’t write themselves. Journeys is always looking for 

submissions. Write or submit articles to be included in the newsletter, or send photos of 

LAM gatherings you’ve attended. Email your article to Sally Lamb at 

slamb@thelamfoundation.org.  

And, while you’re at it, send your personal story on living with LAM to Sally for 

inclusion in the next Personal Journeys with LAM for other patients to read. Or write your 

story about waiting for a lung transplant or your experience post-transplant. Sally wants 

them all! 

LAMposium Speakers 

As mentioned earlier, the doctors and researchers who come to LAMposium have their 

own conference concurrently with the one for LAM women and their families. Before each 

scientific session begins, a LAM patient speaks for three or four minutes describing her 

personal journey with LAM. These short talks helps put faces to the disease and gives 

these dedicated scientists an understanding of some of the ordeals that LAM patients 

face. If you are interested in telling your story, contact Sally Lamb. 

Research Surveys 

With so few women diagnosed with LAM, researchers need all the help they can get 

with their theories and experiments. Many just need information, so make sure to 

complete and return surveys for those clinical studies spearheaded by the Foundation. 

Although your responses are recorded and compiled for publication, your private 

information will remain anonymous. For more information, contact the Foundation at 

info@thelamfoundation.org. 

Raise Funds 

Don’t skip this paragraph because you don’t know any wealthy people or because you 

might be embarrassed to ask people for money! Here are the facts: 

 The answers we seek cost millions of dollars. The need to raise funds will not 

disappear until we conquer LAM. 

 Every woman with LAM, from the most shy to the most outgoing, knows people who 

care about her. These people want to help. 

 There are hundreds of ways to raise money. You don’t have to organize a black-tie 

dinner dance. Your project can be very modest, and you’ll be amazed at the results.  

 The LAM Foundation’s Development Director is always happy to talk with you and to 

send you a packet of information about a wide range of possible events. 

 “Big” fundraisers in two or three cities every year won’t support the Foundation’s 

work. But hundreds of “small” fundraising projects in hundreds of places —

everything from letter-writing campaigns to backyard carnivals — can raise enough 
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money to help us reach our goal of finding a cure for LAM. The LAM Foundation has 

a book of fundraising ideas to help you get started. Call and ask for it today, and 

get busy raising research dollars! 

How To Contact The LAM Foundation   

Obviously, you know at least one way to get in touch with the Foundation or you 

wouldn’t have this handbook. Here’s all the contact information: 

Address: 4015 Executive Park Drive, Suite 320, Cincinnati, OH 45241 

Phone: 513.777.6889  

877.CURE.LAM (877.287.3526) toll-free 

8:30am - 5:00pm EST, Monday through Friday.  

Your call will be answered by the friendly voice of a real person! 

Fax: 513.777.4109 

Email: info@thelamfoundation.org 

Website: www.thelamfoundation.org (A complete list of the Foundation staff 

can be found under the “about the Foundation” heading.) 

 

http://www.thelamfoundation.org/
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10.1 Alphabet Soup  

ABG arterial blood gas 

ACCESS Advocating for Chronic Conditions, Entitlements and Social Services 

ADA Americans with Disabilities Act 

ADL activities of daily living 

AML angiomyolipoma 

ATS American Thoracic Society  

 

BAL bronchoalveolar lavage 

BID twice a day (Latin: bis in die) 

BMD bone mineral density 

BOS bronchiolitis obliterans  

 

CAT computed axial tomography (same as CT)  

CBC complete blood count 

CMV cytomegalovirus 

CO carbon monoxide  

CO2 carbon dioxide 

COBRA Consolidated Omnibus Budget Reconciliation Act 

COPD Chronic Obstructive Pulmonary Disease 

CPFR Certified Pulmonary Function Technician 

CT computed tomography  

 

DLCO diffusing capacity for carbon monoxide 

DSMB data safety monitoring board 
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ECG electrocardiogram 

EKG electrocardiogram 

ED emergency department 

ER emergency room 

ERV expiratory reserve volume 

 

FEF25-75% average forced expiratory flow over the middle half of the FVC 

FEFMax forced expiratory flow maximum  

FET forced expiratory time 

FEV1 forced expiratory volume in first second  

FEV1/FVC percent of vital capacity that can be forcibly expelled in the first second  

FRV functional residual capacity 

FVC forced vital capacity 

 

HIPAA Health Insurance Portability and Accountability Act  

HMO Health Maintenance Organization  

HR heart rate 

HRCT high resolution computed tomography 

 

IC inspiratory capacity 

ICU intensive care unit 

IRB internal review board 

IRV inspiratory reserve volume 

IU international unit 
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LAM lymphangioleiomyomatosis 

LPM liters per minute 

LAS lung allocation score 

 

MDI metered-dose inhaler 

MMEF maximum midexpiratory flow 

MRI magnetic resonance imaging 

 

NHLBI National Heart, Lung, And Blood Institute 

NIH National Institutes of Health 

NKDA no known drug allergy 

NKFA no known food allergy 

NORD National Organization for Rare Disorders 

NP  Nurse Practitioner 

NPO nothing by mouth (Latin: nils per os) 

NTAF National Transplant Assistance Fund  

 

O2 oxygen 

O2 sats  oxygen saturations 

OTC over-the-counter 

 

PA Physician’s Assistant 

PACO2 arterial partial pressure of carbon dioxide 

PAO2 arterial partial pressure of oxygen 

PCO partial pressure of carbon dioxide 
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PEF peak expiratory flow 

PEFR peak expiratory flow rate 

PES  postembolization syndrome 

PF peak flow 

PFTs pulmonary function tests 

PO2 partial pressure of oxygen 

PRN take medication as needed (Latin: pro re nata) 

PTX pneumothorax 

 

QD once a day (Latin: quaque die) 

QID four times a day (Latin: quarter in die) 

QOL quality of life 

 

RBC red blood count 

RPFT Registered Pulmonary Function Technician 

RRT Registered Respiratory Therapist 

RV residual volume 

 

SOB shortness of breath 

SSD Social Security Disability  

SSI Social Security Insurance 

 

TID three times a day (Latin: ter in die) 

TLC  total lung capacity 

TPN total parenteral nutrition 
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TS Tuberous Sclerosis Complex 

TSC Tuberous Sclerosis Complex 

TV tidal volume 

 

UNOS United Network for Organ Sharing 

URI upper respiratory infection 

 

VATS video-assisted thoracic surgery 

VC vital capacity 

VEGF-D vascular endothelial growth factor-D 

 

WBC white blood count 

10.2 Glossary of Terms  

acute rejection — A type of rejection that occurs when your body mounts an attack on a 

new organ at the cellular level. 

advance directive — An advance directive tells your doctor what kind of care you would 

like to have if you become unable to make medical decisions (if, for example, you’re in a 

coma).  

air-trapping — The retention of a significant amount of air in one's lungs, even after both 

normal and maximal exhalation.  

alveoli (alveolus, singular) — Tiny air sacs at the ends of the bronchial tubes in the lungs 

where gas exchange occurs. The transfer of carbon dioxide from the blood into the lungs 

and of oxygen from the air into the blood takes place in the alveoli. 

angiography — The examination of blood vessels by using x-rays after the vessels have 

been injected with a radiopaque substance. 

angiomyolipoma (AML) — A benign tumor (oma) consisting of blood vessels (angio), muscles 

(myo), and fat (lipo). AMLs occur in TSC and in LAM and are most often found in the 

kidneys. 
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arterial blood gas (ABG) — A measurement of the oxygen and carbon dioxide in the blood 

obtained by drawing a blood sample from an artery (usually the radial artery near one's 

wrist or in the brachial artery in the crook of the arm) rather than a vein. This 

measurement is considered the most valid for determining the amount of oxygen in the 

bloodstream. 

aspiration — 1. Using a small needle or catheter to suction fluid from a cavity of the body. 

2. The inhalation of fluid or a foreign substance, such as vomit, into the bronchi and lungs. 

asymptomatic — Presenting no symptoms of disease. 

barium — A metallic element. Barium is mixed with certain fluids and is taken before some 

x-ray procedures to visually enhance the images. 

bilateral transplant — Receiving two lungs during a transplant. Also called a double-lung 

transplant. 

biopsy — A small sample of tissue taken from an organism for diagnostic purposes. 

bleb — A cyst full of fluid and/or air on or near the surface of the lungs. 

Bronchiolitis obliterans — A form of chronic rejection of a transplanted lung caused by an 

inflammatory obstruction of the lung's tiniest airways, called bronchioles. 

bronchoalveolar lavage (BAL) — The introduction of a small amount of a sterile saline 

solution into the lungs during a bronchoscopy to “wash out” tissue samples for study.  

bronchitis — A disease characterized by inflammation of the mucous membranes of the 

bronchial tubes. 

bronchodilator — An agent/medicine that relaxes and enlarges the opening of a bronchus 

or bronchial tube.  

bronchodilator response — An expansion of the bronchial tube, after using an 

agent/medication that allows improved air flow. An example of a bronchodilator response 

is when your PFT results improve after you inhale a medication such as Albuterol. 

bronchoscopy — A procedure using a flexible fiber optic tube (bronchoscope) to examine 

the interior of the lungs.  

bronchus pl. bronchi — One of two branches leading out of the trachea and into the lungs. 

bulla — A bleb. 

capillary — A tiny blood vessel. 
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carbon dioxide — CO2. A colorless, odorless gas present in the atmosphere and formed 

during respiration. 

cardio-pulmonary exercise test — An exercise test performed on a treadmill or 

exercycle designed to test exercise capacity by measuring oxygen saturation, pulse, blood 

pressure, and heart rate. 

chest cavity — The space in the body enclosed by the ribs and surrounding the lungs. 

chest tubes — Sterile tubes inserted into the chest cavity between the lung and chest 

wall; used to reinflate the lung, to release air, or to drain chyle or another fluid from the 

area. 

Chronic Obstructive Pulmonary Disease (COPD) — An obstructive lung disease most 

frequently caused by smoking. Although LAM is also an obstructive lung disease, most 

physicians don’t refer to it as COPD. 

chronic rejection — A gradual rejection of a transplanted organ.  

chyle — A lymphatic fluid that drains from the lymph glands. It is milky in color and 

contains fat and other nutrients.  

chyloptysis — Expectorating (spitting up/coughing up) chyle. 

chylothorax — Chyle in the chest cavity that obstructs the efficiency of the lungs. 

chylous ascites — The abnormal accumulation of chyle in the abdominal cavity. 

chylous effusion — The abnormal accumulation of chyle in the chest cavity/pleural space. 

chyluria — The presence of chyle in the urine stream, giving it a milky appearance. 

collapsed lung — A condition where the space between the chest wall and the lung is filled 

with air or fluid causing the lung to deflate partially or completely. Also called a pneumo or 

a pneumothorax. 

Computed Tomography Scan (CT or CAT) — An x-ray process where a machine takes 

pictures of “slices” or planes of the body at specified intervals. These images give the 

impression of looking into the body from the top instead of from the front, back, or side. 

CT scans look more three-dimensional than standard x-rays.  

Cyanosis — A bluish tint or discoloration of the skin and/or mucous membranes due to 

insufficient oxygenation of the blood.  
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CytoMegaloVirus (CMV) — A herpes-type virus. Every person is either CMV positive or 

CMV negative. Most of the population is positive, meaning they have been exposed to the 

virus and have developed antibodies for it. People who are negative have no antibodies for 

this virus. CMV infects the salivary glands. Symptoms, if there are any, resemble 

mononucleosis. CMV can cause serious illness if a person is immunosuppressed, for example, 

after transplant.  

cyst — See bleb. 

Depo Provera — A drug, administered by injection, which contains a synthetic hormone 

similar to the natural hormone progesterone. 

desaturate — To experience a decrease in the percentage of oxygen in the bloodstream. 

diaphragm — A thin muscular partition beneath the lungs that separates the thoracic 

cavity from the abdominal cavity. 

diastolic pressure — The measurement of the pressure of the arteries when the heart is 

at rest, i.e., between heart beats. 

Diffusing Capacity for Carbon Monoxide (DLCO) — The use of carbon monoxide to 

measure the diffusion capacity (how well the gasses pass through the membranes) of the 

lungs. 

dyspnea — Shortness of breath (SOB) or difficulty breathing. 

echocardiogram — The use of ultrasound to examine the heart. 

electrocardiogram (EKG or ECG) —Test used to measure the activity of the heart muscle. 

Electrodes are placed on the chest and extremities, and an electrical current, which 

passes through the body, is used to detect abnormalities in the heart. 

embolization — Therapeutic introduction of various substances into a vessel to occlude or 

block it. The procedure is used either to arrest or prevent hemorrhaging or to cut off the 

blood supply to a structure or organ, such that it is destroyed or weakened.  

endotracheal — Inside of or going through the trachea. 

etiology — The cause of a disease. 

exertional dyspnea — Shortness of breath brought on by exertion. 

Expiratory Reserve Volume (ERV) — The extra amount of air you can forcibly exhale 

after you’ve exhaled normally. 
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FEV1/FVC — The percent of the vital capacity that can be forcibly expelled in the first 

second of maximal expiration. 

fibroma — Benign tumors consisting primarily of fibrous tissue. 

Forced Expiratory Time (FET) — The amount of time (in seconds) the patient exhales 

during the FVC test.  

Forced Expiratory Volume in One Second (FEV1) — The volume of air (in liters) one can 

forcibly exhale in the first second of maximal expiration. Think: “Blow fast and hard!”  

Forced Vital Capacity (FVC) — The total volume of air (in liters) expelled after a full 

inhalation. 

hematuria — Blood in the urine. 

hemoptysis — Coughing or spitting up blood or blood-stained sputum from the lungs or the 

bronchial tubes. 

hydronephrosis — Swelling of the kidney.  

hypertension — High blood pressure. 

hypoxemia — Below normal amount of oxygen in arterial blood; lack of sufficient 

oxygenation of the blood. 

hypoxia — Condition in which you and your tissues are oxygen deprived. 

Inspiratory Capacity (IC) — The total amount of air that you can draw into your lungs 

after a normal exhalation. 

Inspiratory Reserve Volume (IRV) — The amount of air that you can take in from a 

normal resting inspiration to the fullest inspiration.  

intubation — Placing a tube into the trachea. 

LAMposium —The LAM Foundation’s annual conference to educate and support LAM 

patients, their families, and the medical/scientific personnel interested and involved in 

LAM research. 

larynx — Voice box. 

leiomyo — Smooth muscle. 

leiomyoma — A benign tumor of smooth muscle. In the uterus, a leiomyoma is known as a 

fibroid. 

leiomyomatosis — The state of having multiple leiomyomas. 
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lipid-free diet — A restrictive diet designed to decrease fat intake. 

Listserv — An email discussion site set up to provide support, information, and fellowship 

to email users who share a common cause. 

lurking — Monitoring email messages on a Listserv before joining the discussion 

(completely acceptable). 

lymph — A clear, slightly yellow fluid, containing white blood cells, found in the lymphatic 

vessels. Lymph is collected from tissue fluids throughout the body and returned to the 

blood via the lymphatic system. 

Magnetic Resonance Imaging (MRI) — A sophisticated imaging scan which uses magnetism 

to disrupt cells temporarily and then monitor the energy the cells produce as they return 

to their normal state. MRIs are often used for internal structures of the body, especially, 

but not restricted to, soft tissues and the brain.  

metered-dose inhaler — A small, pressurized canister that contains aerosol medicine to 

be inhaled. This device releases the exact dose of medicine in small “puffs.”  

national registry — A national database built from information about a group with 

commonalities. Information about a disease is gathered for its database, and then made 

accessible to those studying that particular disease. 

nebulizer — A device that is pressurized by an oxygen tank and that converts a liquid 

medicine into a fine mist that can be inhaled. (This is the device you breathe from during 

your PFTs when you’re getting the Albuterol.) Nebulizers are often used in hospitals or 

when you are unable to use a metered-dose inhaler. 

nephrectomy — Removal of a kidney. 

obstructive lung disease —Lung disease in which the person experiences limited airflow 

due to airway obstruction. LAM is an obstructive lung disease. 

oophorectomy — Surgical removal of the ovaries. 

osteopenia — A decrease in the density of bone mass, often leading to osteoporosis. 

osteoporosis — A disease in which the bones lose density and become very porous, and can 

result in weak and brittle bones.  

Oxygen — Oxygen is a colorless, odorless, tasteless gas that makes up about 20 % of the 

air we breathe. When two molecules of oxygen bind, dioxygen (O2) is formed. This is the 

form of oxygen that is in the air we breathe (AKA room air).  
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oxygen (supplemental/therapy) —Supplemental oxygen provides oxygen at concentrations 

greater than that in room air to raise oxygen levels in the blood. Oxygen delivery systems 

can be stationary, such as a home concentrator, or portable, such as liquid and canister 

systems, as well as the newer portable oxygen concentrators (POCs). Oxygen can be 

received through a nasal cannula or mask. 

oxygen saturation (O2 sats) — The percentage of oxygen measured in your blood. Oxygen 

saturations are usually measured (totally painlessly) by wearing a small contoured clip 

called a pulse oximeter on the tip of your finger for a minute or two. Ideal oxygen 

saturations are above 90%.  

oximeter — See pulse oximeter. 

pericardial effusion — An increased amount of fluid in the sac around the heart. 

pharynx — The part of the throat that begins from behind the nose to the beginning of 

the voice box and the esophagus. 

phlebotomist — A person who draws blood for analysis.  

pleura — A thin membrane that covers the outside of each lung and folds back to make a 

lining for the inside of the chest cavity. 

pleural abrasion — Roughing up of the pleura by one of various agents to attach the lung 

to the inside of the chest cavity. Pleural abrasion is used in attempts to repair and prevent 

lung collapses (AKA “pneumos”). 

pleural effusion — A collection of fluid in the pleural space (chest cavity). 

pleurectomy — The removal of the pleura, the membrane enveloping the lungs and lining of 

the walls of the chest cavity, usually performed to adhere the lungs to the walls of the 

chest to keep the lungs inflated.  

pleurodesis — Procedure to adhere the lining of the lung to the lining of the chest cavity. 

The procedure eliminates the space between the lungs and the chest wall and prevents 

further lung collapses.  

pleuroperitoneal shunt — A small tube placed inside the body that connects the chest 

cavity to the abdominal cavity to drain fluid from the chest. 

pneumoretropharynx — Condition that occurs after a pleurodesis when air travels up the 

airway from the lungs to the back of the throat, causing a "pain in the neck."  

pneumonia — An inflammation of the lung usually caused by an infection. 
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pneumothorax — A lung collapse. “Pneumo” refers to air and “thorax” to the chest cavity. 

In LAM, a pneumothorax occurs when one of the cysts (blebs) bursts and air leaks into the 

space around the lung. The pressure of the air between the lung and the chest wall forces 

the lung to collapse. Sudden shortness of breath, a dry cough, cyanosis (turning blue) and 

sharp pain felt in the chest, back and/or arms are the main symptoms. 

pneumovax — Vaccination to prevent pneumonia. 

PO2 or PaO2 — Partial pressure of oxygen in the arterial blood.  

PCO or PaCO2 — Partial pressure of carbon dioxide in the arterial blood. 

Postembolization Syndrome — An inflammatory response that causes significant fever and 

pain, often occurring after a renal embolization. 

predicted value — The averaged scores of a reference population to which your PFT 

results are compared. 

productive cough — A cough that may involve coughing up mucus. 

pulmonary — Pertaining to the lungs. 

Pulmonary Function Tests (PFTs) — A series of tests to determine how well the lungs 

function by checking the performance of the lungs, and used to determine the severity of 

obstruction and/or restriction in the airways.  

pulmonary hemorrhage — Bleeding into or from the lung. 

pulmonary hypertension — A condition in which the blood pressure in the pulmonary artery 

is abnormally high. 

pulmonary rehabilitation — A program of exercise and education to increase pulmonary 

function and to strengthen the body so it can function more efficiently. 

pulse oximeter — A small device that clips onto a fingertip and gives a reading of the 

oxygen concentration (percentage) in the blood as well as your heart rate at that 

particular moment.  

pursed lip breathing — A breathing technique that can help decrease shortness of breath 

if performed correctly. Slowly breathe in through your nose. Then pucker your lips as if 

you were going to kiss someone or whistle, and slowly exhale through your mouth. Try to 

make your exhalation twice as long as your inhalation. Repeat until your breathlessness 

eases, or perform whenever you're doing something strenuous. 
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renal AML — An angiomyolipoma in the kidney. 

Residual Volume (RV) — The volume of air remaining in the lungs after maximal exhalation. 

respiration — The breathing process that includes exchanges of oxygen and carbon 

dioxide in the blood. 

respiratory therapist — A health-care professional who is responsible for supporting the 

treatment and education for those with breathing or other cardiopulmonary disorders. 

restrictive lung disease — Lung disease in which airflow both in and out of the lungs is 

restricted. 

smooth muscle cell proliferation — The growth and reproduction of smooth muscle cells. 

In LAM, these cells take up space meant for healthy lung tissue and form the “blebs” or 

“cysts” in the lungs. 

SOB — Short of breath. The condition of being short of breath (coined by a LAM patient). 

spacer — A large plastic device with a mouthpiece at one end and a hole at the other end, 

where the mouthpiece of a metered-dose inhaler is inserted. A spacer makes it easier to 

deliver the medication directly into the lungs rather than into the mouth and throat, thus 

reducing side effects. 

spirometer — A computerized machine that measures the volume of air and the speed of 

exhalation.  

spirometry — A series of tests that are performed using a spirometer and that measure 

how much (volume) and how fast (flow) you can move air into and out of your lungs.  

Sporadic LAM — A type of LAM differentiated from TSC-LAM, which occurs in 

conjunction with Tuberous Sclerosis Complex (TSC). In Sporadic LAM (S-LAM), the 

genetic mutations occur only in the LAM cells of the organs that are affected, not in the 

reproductive cells. 

sputum — Mucus or phlegm. 

systolic pressure — The measurement of pressure in the arteries when the heart beats. 

talc poudrage — Pleurodesis using medical grade, sterile talc powder which is blown into 

the pleural space.  

talc slurry — Pleurodesis using medical grade, sterile talc liquid that is injected into the 

pleural space.  

thoracentesis — The passage of a hollow tube or needle into the chest cavity to draw off 

fluid. 
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thoracostomy — A surgical opening of the chest (as for drainage). 

thoracotomy — Open-chest surgery; an incision into the chest wall for a biopsy or for a 

procedure such as pleurodesis. VATS is a much less invasive alternative. 

thorascopic surgery — Surgery performed inside the chest cavity using a thorascope (an 

optical instrument with a lighted tip) to assist the surgery. The technique is also called 

VATS (video-assisted thoracic surgery). 

thorax — The part of the body that is situated between the neck and the abdomen and 

that is supported by the ribs, costal cartilages, sternum, and dorsal spine. 

trough level — The lowest level of a medicine present in the body. 

Tidal Volume (TV) — The amount of air you inhale and exhale during your resting or normal 

breathing pattern.  

Total Lung Capacity (TLC) — The total volume of air in the lungs after a maximal 

inspiration. 

trachea — The tube connecting your mouth and nose to your lungs; windpipe. 

transplant — The transfer of an organ (or tissue) from one body to another.  

TS- or TSC-LAM — LAM that occurs in conjunction with Tuberous Sclerosis Complex. 

Tuberous Sclerosis (TS) or Tuberous Sclerosis Complex (TSC) — A genetic disorder 

characterized by tumors of the brain, heart, kidney, lungs and skin; seizures; and mental 

retardation. Not all individuals with TSC will have all of these symptoms.  

twenty-four hour urine collection —Test during which all the urine produced during a 24-

hour period is collected and then tested for the presence of certain chemicals cleared 

from the body by the kidneys, providing information about kidney function. 

ultrasonography — See ultrasound. 

ultrasound — A noninvasive method of viewing internal organs using sound waves. A 

handheld “microphone” is moved over the area of an organ to detect abnormalities.  

unilateral transplant — A single-lung transplant. 

venipuncture — A venous blood draw, i.e, the blood is drawn from a vein. 

Video-assisted thoracic surgery (VATS) — Surgery using an optical instrument with a 

lighted tip. (See thorascopic surgery.)  
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Vital Capacity (VC) — The amount of air that you can forcibly exhale after you have fully 

inhaled. 

wheezing — High-pitched whistling sound during breathing that occurs when air flows 

through narrowed breathing tubes. 

windpipe — Trachea. 

10.3 Sources of Information 

General Information 

The LAM Foundation 

 www.thelamfoundation.org  

 513.777.6889 

 877.CURE.LAM (877.287.3526) 

ACCESS (Advocating for Chronic Conditions, Entitlements and Social Services; for help 

with SSI, SSD, Medicare and Medicaid) 

 888.700.7010 

Lauren’s Hope Medical-Identification Jewelry 

 www.laurenshope.com  

 800.360.8680 

MedicAlert® Medical-Identification Jewelry 

 www.medicalert.com  

 888.633.4298  

Medicare 

 www.medicare.gov or www.cms.gov  

 800-MEDICARE (800.633.4227) 

National Institutes of Health (NIH) 

 www.nih.gov  

 877.644.5864 

Road ID 

 www.roadid.com  

 800.345.6336 

Social Security Administration 

 www.socialsecurity.gov  

 800.772.1213 

http://www.thelamfoundation.org/
http://www.laurenshope.com/
http://www.medicalert.com/
http://www.cms.gov/
http://www.nih.gov/
http://www.roadid.com/
http://www.socialsecurity.gov/
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The Department of Labor 

 800.998.7542 

Tuberous Sclerosis Alliance 

 www.TSAlliance.org  

 800.225.6872 

Traveling with Oxygen  

Greyhound Bus Service 

www.greyhound.com  

800.231.2222 or 800.752.4841 (assistance for customers with disabilities) 

National Home Oxygen Patients Association 

www.homeoxygen.org  

Amtrak Rail Service 

 www.amttrak.com  

800-USA-RAIL (800.872.7245) 

Oxygen To Go 

www.oxygentogo.com  

877.736.8691 

Lung Transplantation — Helpful Websites 

United Network for Organ Sharing (UNOS) - provides complete list of hospitals qualified 

to perform lung transplantation. 

 www.unos.org  

Second Wind - national support organization for lung transplantation) 

 www.2ndwind.org  

Medline Plus - a service of the U.S. National Library of Medicine and the NIH  

www.nlm.nih.gov/medlineplus  

Duke Transplant Center 

http://www.dukehealth.org/services/transplants/care_guides/lung_transplant/prepari

ng_for_transplant/preparing_to_list_as_a_candidate_for_lung_transplantation   

Barnes-Jewish Hospital 

 www.barnesjewish.org/organ-transplant-a-life-saving-option  

Transplant Living 

 www.transplantliving.org  

http://www.tsalliance.org/
http://www.greyhound.com/
http://www.homeoxygen.org/
http://www.amttrak.com/
http://www.oxygentogo.com/
http://www.unos.org/
http://www.2ndwind.org/
http://www.nlm.nih.gov/medlineplus
http://www.dukehealth.org/services/transplants/care_guides/lung_transplant/preparing_for_transplant/preparing_to_list_as_a_candidate_for_lung_transplantation
http://www.dukehealth.org/services/transplants/care_guides/lung_transplant/preparing_for_transplant/preparing_to_list_as_a_candidate_for_lung_transplantation
http://www.barnesjewish.org/organ-transplant-a-life-saving-option
http://www.transplantliving.org/


167 

10.4 Living a Life of Hope 

Now that you’ve finished reading this book, you may feel a little sad thinking about all 

of the possible problems that come with LAM. To learn to cope and to continue to cope 

with LAM, you need to become aware of the power you hold within you: the power of HOPE. 

You must choose to hope. Why? Because it’s good for you! Patients who have hope tend to 

live longer and have a better quality of life. For them, hope serves as a powerful medicine.  

Where do you find hope? That’s a tough question with very personal answers. For some 

women, hope is found in family ties, in books, or in the wonders of modern medicine. For 

others, it’s found in a deep and abiding spirituality, be that a belief in God, in a universal 

power, or in one’s own inner strength. It may take you a while to find what brings you hope, 

but you can find it. 

Being hopeful doesn’t mean being unrealistic. You still must face your disease and the 

complications it adds to your life. Having hope, however, softens the little and the big 

setbacks, and it puts you in control. You may still feel pain and grief, but hope gives them a 

different resonance and it gives you more strength to face the future. 

You’re probably thinking that it’s easy to hope when you’re feeling good and when your 

life is going as you have planned. That’s true. It’s also true that it’s much harder to have 

hope when you’re feeling sick and angry at the world. And sometimes, when things are 

really, really bad, you may have no hope at all. But you can find hope again if you search for 

it.  

What should you hope for? Anything you want! Not all patients hope for the same 

things. Some women hope for a cure for LAM. Some hope to live long and happy lives and to 

see their children and grandchildren grow up. While others simply hope to be at peace with 

whatever each day brings.  

Your positive attitude can allow you to accept your diagnosis and move on with your life. 

It’s up to you to choose how you react to LAM and its related challenges. But never, ever 

let your diagnosis, the progression of your disease, or the discouraging statistics cause you 

to lose hope. Do your best each day to live a life filled with hope!  

To aid you on your journey, here are two short pieces to keep in mind:  

 

Native American Blessing 

Hold on to what is good, even if it is only a handful of earth. 

Hold on to what you believe, even if it is a tree that stands by itself. 

Hold on to what you must do, even if it is a long way from here. 

Hold on to life, even if it is easier to let go. 

Hold on to my hand, even when I have gone away from you. 
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Hope Is The Thing With Feathers 

Hope is the thing with feathers 

That perches in the soul 

And sings the tune without the words 

And never stops at all. 
 

And sweetest, in the gale, is heard 

And sore must be the storm 

That could abash the little bird 

That keeps so many warm. 
 

I've heard it in the chilliest land 

And on the strangest sea 

Yet, never, in extremity 

It asked a crumb of me. 
 

— Emily Dickinson 

 

 

 

 


