OLD SINS HAVE LONG SHADOWS
Division of Pulmonary and Critical Care Medicine
Philippine Heart Center
July 10, 2012
DR. FUENTES: Good evening. May I ask everybody to please stand for the
Invocation.
INVOCATION
HYMNS

DR. JOSEPHINE DE LEOZ
NATIONAL ANTHEM
PCCP HYMN-DR. GARY ASTROLOGIO
PHC HYMN-DR. GARY ASTROLOGIO

DR. FUENTES: Good evening, welcome to the PCCP
interhospital symposium, and good evening also to the
fellows in training watching through skype, ok, I think the
fellows from Chiong Hua, and also welcome, fellows
coming all the way from Cebu, from Perpetual Help
Hospital. I will try my Cebuano: “maayong gabi ka dinyong
tanan.“
So, It’s an exciting day for these fellows in training. It’s one
of those much awaited events for them as they present
one of the interesting, if not one of the challenging cases
that they have seen during their training. I remember my
fellowship training days, this is one of those exciting
moments. So can I call on our Division Head Dr. Fernando
Ayuyao, to give his welcome
address.
DR. AYUYAO: Thank you Dra. Fuentes. It’s always nice to have an Interhospital
to be hosted by the Philippine Heart Center. A decade
ago probably, I know a lot of the young guys or the young
fellows, but sometimes you mature and you don’t really
see as much. So tonight and every year that we have this
kind of Interhospital symposium, the Philippine Heart
Center, together with the Philippine College of Chest
Physicians, are always proud to present something new,
as we always say. Not always the critical care that many
of the institutions thought about us. So for tonight, first I
would like to acknowledge our reactors, Dr. Honorato
Piedad, Dr. Daphne Bate, Dr. Cecil Tady. They will be
introduced properly later on. Of course we have here the
immediate past president and ex officio of the PCCP, Dr.
Maricar Limpin. Of course, our ever dearest, our past
past president of the Chest Physicians also, and the past chair of the Division of
the Pulmonary and Critical Care Medicine of the Philippine Heart Center, Dra
Teresita De Guia, another Past President is Kumadre, Dra Cholly Mison-Obillo,
and the other members of the Philippine College of Chest Physicians. Fellow
fellows, colleagues, friends, good evening.
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Probably a few weeks ago, when our senior fellows were just like
caterpillars, trying to eat all the leaves that they can, assimilating what to think of
and give out in this interhospital symposium. And through the days, they were
able to gather journals, texts, in order to present to you a very very beautiful, and
a difficult case. And after a while they were able to group themselves, form into a
cocoon, trying to nurture themselves, through the prodding of their co-fellows,
and of course refining given by the consultants of the division. And I hope that
tonight, they will be coming out of their cocoon, and fly, getting some of the
nectars and giving some of the nectars and a lot of fruits to all of you. So with
that, we hope that you will gain a lot of knowledge, and beauty on how to present
an interhospital symposium. So on behalf of our Division, we would like to
welcome all of you, to this very very important event, for our senior fellows, and
we hope that, we will not be able waste your time coming in with all the weather
that you have to go through, so to all of you, welcome and good evening.
DR. FUENTES: Thank you Dr. Ayuyao, it’s always nice to hear Dr. Ayuyao talk.
So after this we will be emerging from the DAPA hall like butterflies, flying out of
the DAPA hall… So, “Old Sins have Long Shadows”. This is a very intriguing title.
This was the favorite phrase of Hercule Poirot, who was a detective from one of
the novels by Agatha Christie.
In these mystery novels, a crime committed in the past, no matter how
hard the suspect tried to cover it up, would lead to a series of events that would
influence the present and lead to the solving of the crime. It was Hercule Poirot’s
belief that to uncover the truth, one has to look back, retrace one’s steps, and
investigate the events that occurred in the past.
Please join us now, together with our fellows-in-training, (Dr. Jessamine
Dacanay who will present the clinical presentation of the case, Dr. Angelene
Taleon-Parazo for the genetics and manifestations, Dr. Cristito Alea for the
pathophysiology and diagnostics, and lastly, Dr. Marie Grace Luancing for the
management), as we investigatigate how an old sin, represented by the patients’
previously diagnosed illness of Tuberous Sclerosis, which through the passage of
time, led to a series of events, which ultimately casted the Long shadow of
Lymphangioleiomyomatosis, and its effects on our patient’s present symptoms
and future quality of life…
VIDEO PRESENTATION: Dr. Fuentes (Voice over)
Ever since ancient times, some diseases existed. Old diseases that are
difficult to overcome. These old sins continue to haunt us, and persistently cast
their shadows. Shadows of indifferences and breathlessness. Through time,
these old sins evolve, and even though the advent of technology, and numerous
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research devoted to advancing medicine, these have persevered, creating
ripples of complex illnesses. As we continually search for the ultimate goal of
breaking out of this obscurity, let us take you to the journey of a woman, with her
old sins that persistently cast a long shadow… Good evening.
Dr. Jessamine Dacanay: Good evening! Tonight we will be presenting a case of
a 28 y/o female, who came in due to pneumothorax
secondary to Lymphangioleiomyomatosis. We will
discuss the genetic basis, pathophysiology,
diagnosis and managenent of Tuberous Sclerosis
Complex associated Lymphangioleiomyomatosis.
We are presented with R.C. a 28 y/o female. Who
came in due to difficulty of breathing.
1 ½ years prior to admission, she developed easy
fatigability and shortness of breath, resulting in
limitation of activities.
1 year prior, her shortness of breath became progressive, with on and off nonproductive cough, and occasional mild, sharp, right upper back pain. Patient
sought consult and was given unrecalled medications, with no relief of
symptoms.
Patient continued to have shortness of breath, however, two hours prior to
admission, she had sudden worsening of difficulty of breathing, associated with
severe, sharp, right upper back pain. She consulted at our ER and was
subsequently admitted
Patient was diagnosed with Ventricular Septal Defect at our institution at 4 years
of age, but was lost to follow up. Diagnosed with Tuberous Sclerosis last 2008
due to characteristic skin lesions,Renal angiomyolipas and Hepatic lipomas on
CT scan.
Patient’s father has hypertension. Her grandfather died due to Lung cancer. She
denies other heredofamilial diseases.
She has history of
delayed standing at 1 year and 6 mos, and note of
decreased learning ability compared to her brother and peers.
She was able to finish up to her third year in college. A non-smoker, non alcoholic
beverage drinker
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Her obstetric and gynecologic history were non-contributory. Review of systems
was unremarkable.
Patient was in respiratory distress, with the following vital signs and
measurements. Examination of the skin revealed angiofibromas, (Figure 1),
described as multiple, well-defined, brown colored papules on the forehead, nose
and maxillary areas. There are also Ash leaf spots, seen as multiple, oval to
irregularly shaped hypopigmented macules and patches on the left lateral aspect
of her neck back, trunk, and extremities (Figure 2).
And a well defined, irregularly shaped papule over the lateral periungual
area on the first digit of the right foot, known as Koenan’s tumor or periungual
fibroma (Figure 3). These skin lesions are characteristic of Tuberous Sclerosis.
The rest of the head and neck findings were unremarkable.
Chest examination showed assymetrical expansion, with intercostal and
subcostal retractions. Decreased tactile and vocal fremitus, hyperresonance on
percussion and decreased breath sounds on the right hemithorax. And note of
fine inspiratory crackles and rhonchi on the left lung base. She was Tachycardic,
with a grade 2 holosystolic murmur. The rest of the physical examination was
unremarkable.
She was tachypneic, in respiratory distress, and was given oxygen at 2L
via nasal cannula. Abg revealed Acute Respiratory alkalosis with concomitant
Metabolic acidosis with moderate hypoxemia. Oxygen inhalation was increased
to 6L via nasal cannula, repeat ABG showed Acute Respiratory alkalosis with
mild hypoxemia.
Chest radiograph revealed bilateral
pneumothorax, 50% on the right and 15% on the
left, as computed by rhea method. With
reticulonodulohazed infiltrates, possibly due to
interstitial lung disease on the visualized lungs.
Due to the patient’s respiratory distress,
bilateral Chest tube thoracostomy was promptly
done and Repeat chest radiograph post CTT
showed less than 10% pneumothorax bilateral.
Patient was started on Salbutamol nebulization
every 6 hrs.
What could have caused the pneumothorax in our patient? The following
are the possible causes of bilateral spontaneous pneumothorax (Figure 5).
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Since our patient is not asthenic, and with findings of interstitial infiltrates
on Chest xray, primary spontaneous pneumothorax, which rarely occurs
bilaterally, and Marfan’s syndrome were immediately ruled out.
Since the patient is less than 40 yrs old and has no history of smoking,
COPD is not considered. Hence the bullous causes of pneumothorax were ruled
out.
With no previous history of difficulty of breathing during her menses, and is
currently not menstruating, catamenial pneumothorax was also ruled out. A
cavitary cause of pneumothorax was also unlikely, since she has no previous
history of Pulmonary TB and has no obvious cavitary lesions on her chest
radiograph. This led us to believe that the patient’s pneumothorax was likely due
to a cystic lung disease.
Admitting impression was Pneumothorax, bilateral, secondary
spontaneous, probably due to a cystic lung disease. Status post Closed Tube
Thoracostomy, bilateral.
Tuberous sclerosis is a genetic disease with dysplastic lesions in several
organs.
Shown are the Criteria for the diagnosis of Tuberous Sclerosis with the following
findings seen in our patient (Figure 6).
In our case, with 4 major features and 1 minor feature, a diagnosis of
Definite Tuberous Sclerosis was made.
Patient was also diagnosed with Congenital Heart Disease, Ventricular
Septal Defect based on 2D Echo.
Upon admission, Laboratory exams
revealed
leukocytosis,
hyponatremia
and
hypokalemia. High Resolution Chest CT scan
revealed Extensive coarse reticular densities,
diffusely scattered small cystic changes of
varying sizes in both lungs with Residual
pneumothorax bilateral. Thus, a cystic cause of
our patient’s pneumothorax was confirmed. But
what could be the cause of the multicystic lung
disease in our patient? The following are the possible causes of multicystic lung
disease (Figure 8).
Pneumocystis pneumonia is an opportunistic infection which occurs in
immunocompromised individuals. There is cyst formation and may present as
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pneumothorax in 6% of cases. CT scan would reveal cysts in the upper and mid
lung zones, with areas of consolidation and ground glass opacity. However, these
findings were not seen in our patient. Thus pneumocystis pneumonia is ruled out.
Lymphocytic Interstitial Pneumonia occurs in HIV patients, those with
lymphoproliferative or connective tissue disease. CT scan of these patients
would show a few cysts at the peribronchovascular interstitum. With no history of
HIV exposure, no evidence of lymphoproliferative disease, and CT scan findings
not consistent with our patient’s, Lymphocytic Interstitial Pneumonia was also
ruled out.
Birt-Hogg-Dube Syndrome is a rare Autosomal Dominant disease,
characterized by skin papules or folliculomas, multiple lung cysts and renal cell
carcinoma. Patients would show Lentiform shaped cysts at the lung bases and
periphery. Due to the presence of skin, and kidney lesions and lung cysts, BirtHogg-Dube was considered.
Lastly, Lymphangioleiomyomatosis occurs in women of child bearing age.
It may occur sporadically or in association with Tuberous Sclerosis. Patients
would have skin lesions such as angiofibromas, as well as renal
angiomyolipomas and multiple lung cysts, seen as diffusely scattered multiple
round pulmonary cysts on CT scan.
Due
to
the
similarity
of
Birt-Hogg-Dube
Syndrome
and
Lymphangioleiomyomatosis, we took closer look at these diseases. Both BirtHogg-Dube or BHD and Tuberous Sclerosis Complex associated
Lymphangioleiomyomatosis or TSC-LAM are transmitted genetically. Both
diseases result in the production of an abnormal protein. However, BHD has no
specific gender predilection and occurs in the 3rd and 4th decade of life, while
TSC-LAM occurs mostly in women of childbearing age.
Clinical findings would include skin lesions, seen as folliculomas in BHD,
and angiofibromas, ash leaf spots and periungual fibroma in TSC-LAM, as was
seen in our patient. Kidney lesions include Renal cell CA in BHD and Renal
angiomyolipomas in TSC-LAM, which was also noted in our patient. Multiple lung
cysts could be seen in both conditions.
However, patients with BHD are usually asymptomatic, while those with
LAM have progressive dyspnea, similar to our patient. Pneumothorax may occur
in 24% of patients with BHD, while about to 40-80% of LAM patients may present
with spontaneous pneumothorax, CNS lesions are seen only in TSC-LAM.
Chest CT scan findings for BHD would show basilar and peripheral cysts,
while LAM would show diffuse involvement. BHD would present with lentiform
cysts, while LAM would be seen as round cysts of varying size, similar to the CT
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scan findings of our patient.
With the previous diagnosis of Tuberous Sclerosis, the clinical
presentation, as well as findings on Chest CT scanTuberous Sclerosis Complex
associated .Lymphangioleiomyomatosis best fits our patient. Other Diagnotic
Exams done included
2D Echo, which showed Ventricular Septal Defect, with left to right shunt. Cranial
CT scan revealed cortical tubers, which are said to represent foci of abnormal
neuronal migration, fulfilling another Major criterion for Tuberous Sclerosis.
Since surgical management was not an option for the patient bilateral
pleurodesis was done to decrease possibility of recurrence of pneumothorax.
Repeat chest radiograph showed bilateral pleural reaction. Chest tubes were
removed. And she was discharged improved, with regular follow-ups, and
additional work-ups done at our out-patient department.
Skin biopsy revealed
(Figure 9).

fibroangioma, consistent with tuberous sclerosis

Pulmonary Function Test, showed reduced FVC and FEV1, normal
FEV1/FVC ratio and decreased TLC. With Increased RV,RV/TLC ratio and airway
resistance. DLCO is severely reduced. Giving us a Combined Restrictive and
Obstructive Ventilatory Defect with no significant bronchodilator response, with
severely reduced DLCO.
To assess disease severity, patient underwent 6 Minute Walk Test,
reaching a total distance of 353 meters, with O2 saturation decreasing from 94%
to 78% at peak exercise, and breathlessness and fatigue score of 3.
Cardiopulmonary Exercise Testing (CPET) was also done to determine the
patient’s degree of functional impairment, with reduced exercise tolerance at 43%
of predicted, anaerobic threshold at 40%, and O2 saturation of 79% at the peak
exercise. Hence, home oxygen therapy was advised.
Patient was also referred to an Obstetrician-Gynecologist for hormonal
therapy and advice on the risks of possible pregnancy.
Our final diagnosis was…
PNEUMOTHORAX BILATERAL, SECONDARY SPONTANEOUS, as
noted on Chest radiograph S/P CLOSED TUBE THORACOSTOMY,
BILATERAL and
S/P PLEURODESIS BILATERAL. Fufilling 6 of the Major Criteria and 1
minor criterion, and based on the clinical picture as well as Chest CT scan
findings, she was diagnosed with DEFINITE TUBEROUS SCLEROSIS
COMPLEX, WITH ASSOCIATED LYMPHANGIOLEIOMYOMATOSIS.
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Patient is also diagnosed with CONGENITAL HEART DISEASE,
VENTRICULAR SEPTAL DEFECT, WITH LEFT TO RIGHT SHUNT.
But how exactly did the old sin of Tuberous Sclerosis cast the long
shadow of Lymphangioleiomyomatosis? May I now call on Dr. Angelene Taleon
to present the Genetic basis and manifestation of the case.

Dr. Angelene Taleon: Thank you Jessamine. Now I will elaborate on the genetic
basis of TSC LAM and its manifestations.
Lymphangioleiomyomatosis is a rare multisystemic
disease that affects primarily women of childbearing age
characterized by cystic lung lesions, lymphatic abnormalities
and tumors in the kidneys, angiomyolipomas
There are several mechanisms involved in the
development of the disease namely: Cellular proliferation of smooth muscle cells,
hormonal activation and matrix destruction.
LAM is an autosomal dominant disorder caused by mutations of TSC1
from chromosome 9 which encodes hamartin or TSC2 from chromosome 16 that
encodes for tuberin, these two proteins regulate cell growth. TSC1/TSC2
complex has roles in cell cycle progression and in cell size and proliferation. This
complex stimulates a guanine nucleotide binding protein Ras homolog enriched
in brain (Rheb) resulting to the conversion of active Rheb-GTP to inactive RhebGDP. Rheb which controls (mammalian target of rapamycin) or mTOR forms an
enzyme complex with raptor. Phosphorylation of mtor leads to downstream of
elements s6k and 4EB1 leading to increased cell proliferation and size. Mtor is
the target of sirolimus one of the treatment for LAM which will be elaborated by
Dr Luancing (Figure 10).
Another mechanism is thru hormonal activation. There is a predilection of
LAM in childbearing age of women that suggest hormonal activation of the AKT
pathway thru the estrogen receptor leading to the downsteam activation of mtor
and cell proliferation.
This mutation results to the proliferation of abnormal smooth muscle-like
cells (LAM cells). These LAM cells are immature smooth muscle cell that grows
in an anomalous manner in the lungs of LAM patients. This is the cornerstone of
this disease. ln the lungs, these cells invade and proliferate in the bronchioles
causing obstruction and air trapping which will then lead to bullae and cyst
formation (Figure 11).
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The LAM cell continue to proliferate and migrate similar to a neoplasm.
This LAM cells invade the lungs causing airway obstruction. Matrix destruction
and air trapping would present as hypoxemia secondary to V/Q mismatch .
Bullae and cyst will rupture causing pnuemothorax. In the lymphatics, VEGF D or
vascularendothelial growth factor) induces formation of lymphatics and promotes
spread of tumor cells in the lymph nodes presenting with chyloptysis and
chylothorax. In the blood vessels, the LAM cell causes obstruction and
presents as hemoptysis. (Figure 12). Both this findings were not seen in our
patient.
The last mechanism thru matrix destruction.
Overexpression of
Metalloprotinases activation and down regulation of its tissue inhibitor (TIMP)-S
degrade Collagens I and III the principal components of the alveolar wall
scaffolding. This results to Matrix destruction and Loss of alveolar integrity
leading / to Cystic destruction of lung parenchyma.
Both bullae and cyst formation predisposes patient with LAM to have
repeated pneumothorax. This presents as dyspnea and progressive decline of
lung function. Consistent with LAM, Our patient presented with progressive
dyspnea with bilateral pneumothorax. Our patient had features consistent with
LAM. However, in the setting of our patient with tuberous sclerosis could these
two disease entity be related?
The answer goes way back in the 18th century, a French neurologist.
Desire Magloire Bourneville described the lesions of tuberous sclerosis in 1880
calling it "Sclérose tubéreuse des circonvolutions cérébrales". The disease then
was named Bourneville disease.
Tuberous sclerosis or Bourneville disease is an autosomal dominant
multi-systemic genetic disease that presents with cortical tubers which accounts
for the major neurological abnormalities in TSC, including seizures, mental
retardation, and developmental disorders. Consistent with tuberous sclerosis our
patient presented with motor delay . Skin lesions such as angiofibromas and ash
leaf macules, as well as angiolipomas and hepatic lipoma are features of the
disease seen in our patient.
Another 30 years had passed when another French physician René
Lutembacher published the first report of cystic lung disease in a patient with
Tuberous sclerosis. It was a case of a 36-year-old woman who died from
bilateral pneumothoraces. Lutembacher believed the cysts and nodules to be
metastases from a renal mass. This complication, which only affects women, is
now known as lymphangioleiomyomatosis (LAM).
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Tuberous sclerosis complex is the term used to denote the combination of
tuberous sclerosis and lymphangioleiomyomatosis. This happens in 30 % of
patients with tuberous sclerosis.
The association of the two disease entities was discovered in 1987 and
1992 thru linkage analysis. They localized gene in chromosome 9 for TSC1 and
TSC2 from chromosome 16 (Figure 13).
Both tuberous sclerosis and LAM are inherited thru autosomal dominant
inheritance. Dominant inheritance occurs when only one copy of an allele is
required for a particular trait to be expressed. In autosomal dominant inheritance,
multiple generations express the traits, with no skipped generations. It is equally
transmitted to both men and women. Each child has a 50 % chance of inheriting
the mutation (Figure 14).
The inherited or germline mutation follows Knudson’s theory of 2 hit
hypothesis. This leads to loss of heterozygocity resulting to / either sporadic
LAM with 2 mutations and Tuberous sclerosis complex from 1 germline and
acquired mutation.
Since Tuberous sclerosis complex is autosomal dominant with no skipped
generations. Why is our patient the only one in their family tree to have the
disease? This is because of its characteristic variable penetrance and
expressibility.
Meaning that not all phenotypes that are expressed are
manifested to the same degree. Perhaps some of her relatives have the same
gene with a different manifestation left undiagnosed.
Our patient has an established case of tuberous sclerosis complex.
However, she also presented with VSD. Is this VSD related to TSC complex?
An article by Krishna published last 2010 described a case of 57-year-old woman
with tuberous sclerosis hospitalized for pneumonia and congestive heart failure.
A transoesophageal echocardiogram identified a previously undiagnosed
ventricular septal defect in the membranous septum, with a significant left to right
shunt. Although, this literature showed an incidental finding of VSD in tuberous
sclerosis. There is no current data of Tuberous sclerosis with LAM AND VSD.
Making our case extremely interesting. To further elaborate on the
pathophysiology and diagnostics let me call Dr Alea.
Dr. Cristito Alea: Thank you Dr. Parazo. Having
presented a patient with clinical manifestation of Tuberous
sclerosis
with
pulmonary
and
extrapulmonary
manifestations of Lymphangioleiomyomatosis, we think
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on how often do we see such cases. The total population prevalence of tuberous
sclerosis is between about 7 and 12 cases per 100,000, with more than half of
the cases undetected. On the other hand, the incidence of
Lymphangioeliomyomatosis or LAM is between 1-2.6 per 1 million women. LAM
occurs in about 30% of women with tuberous sclerosis. From the report of
National Heart Lung Blood Institute, tuberous complex-LAM is probably 5 fold to
10 fold more common than sporadic LAM.
Lymphangioleiomyomatosis is a rare multisystemic disease that affects
primarily women of childbearing age. It is characterized by cystic lesions,
lymphatic abnormalities and abdominal tumors which are found primarily in
kidneys and consists of smooth muscle cells, vascular structures and adipocytes
termed angiomyolipomas.
The pathology of LAM is represented by the proliferation immature smooth
muscle cells which may have pulmonary and extrapulmonary manifestations.
LAM cells proliferate in the vicinity of blood and lymphatic vessels, near
bronchioles and in wall of cystic lesions. Involvement of the venules leads to
obstruction of venous flow causing venous distention, pulmonary venous
hypertension and hemoptysis, a characteristic in 40% of patients but was not
seen in this case. In some, there is rupture of dilated and tortous venules leading
to clinically insignificant hemorrhage which will eventually lead to hemosiderosis.
Lymphatic circulation is directly disrupted by a thickened thoracic duct
which is often reduced to / multiple narrow channel.
Obstruction leads to
chylous pleural effusion in 80% of cases which was not seen in this patient. The
bronchioles maybe circumferentially narrowed by peribronchial proliferating
tissue. This may lead to airway obstruction and air trapping contributing to
formation of parenchymal cyst. Cystic lesion as seen in the chest CT scan of this
patient is thin walled that spread diffusely throughout the lung parenchyma with
no apical and basilar dominance. Our patient has a cyst size of 1.5 cm. Studies
have shown that cyst size 0f >0.5 cm are more likely to have pneumothorax.
which is exactly what happened in this patient. From the reports of McCormack,
pneumothoraces ultimately occur in approximately 60-70% of patients with LAM
and the rate of recurrence is >70%.
In the latest ERS Guidelines High Resolution CT Scan or HRCT is
recommended for the diagnosis of LAM. Characteristic features of pulmonary
LAM are cysts which vary considerably , ranging from 2-5 mm in diameter , and
thickness from 2-4mm. They are rounded and distributed evenly throughout the
lungs with normal lung parenchyma. Our patient has 2-15mm cyst size
distributed throughout the lungs as shown in her CT scan.
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Each mechanism in the pathology of LAM is reflected in pulmonary
function testing. Air obstruction is manifested by low FEV1. Air trapping brought
about high residual volume and residual volume and total lung capacity ratio.
Cystic formation and matrix destruction lead to low DLCO and hypoxemia.
Hyperinflation leads to high total lung capacity. As previously discussed by Dra.
Dacanay, the following are seen in our patient giving a mixed obstructive and
restrictive pattern.
In the abscence of well characterized markers of severity, FEV1 and
DLCO are now the best methods to assess severity and progression of
pulmonary disease in LAM. A normal adult may lose 1L of FEV1, a decline that
averages to 20 ml/yr. In a study by Johnson involving 36 patients, the rate of
FEV1 decline was 118 plus minus 35 mL per year and for DLCO was 0.905 plus
minus 0.26 ml/year. In a larger study made by Taviera and associates involving
275 patients, the average yearly rates of decline in FEV1 was 75 plus minus 9
and DLCO was 0.69 plus minus .07.
ERS also recommends CPET to provide additional information over
standard lung function tests in symptomatic patient. Cardiopulmonary Exercise
Testing or CPET is indicated in the following (Figure 15)... In performing CPET,
these equipments are used.
The latest ATS/ACCP Guidelines gave criteria for normality among the
values measured during CPET. (Figure 16). Our patient showed low VO2 max at
43%, anaerobic threshold at 40%, and desaturated down to 79% during peak
exercise. This implied reduce exercise tolerance. This is a graph of normal
patient showing a sustained increase in Vo2max as the exercise progress.
(Figure 17). Now, this is the graph of our patient showing a less pronounced
increase in Vo2max. The exercise was terminated early due to desaturation.
Vo2max is a predictor of survival in patients with LAM.
6 minute walk test is a simple non invasive test of proven value in
assessing disease severity of patients with idiopathic pulmonary fibrosis or
pulmonary hypertension. In a study done at Philippine Heart Center by Sarcauga
et al, covered distance should average at 555.97meters. Our patient covered a
distance of 353 meters in 6 minutes with episode of desaturation correlating with
disease severity.
Extrapulmonary manifestation of LAM are angiomyolipomas which occurs
mostly in the kidneys, chylous ascites, abdominal lymphadenopathy and
large cystic lymphatic masses termed lymphangioleiomyomas.
About 93% of patients with tuberous sclerosis complex LAM and 30-50%
of patients with sporadic LAM have renal angiomyolipomas. In patients with S-
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LAM, angiomyolipomas are usually small, unilateral solitary and are restricted in
the kidney, while in the patients with TSC-LAM they are more often larger,
bilateral, multiple and multiorgan as seen in this patient. From the latest ERS
guidelines, all the patients with LAM or suspected LAM should have an
abdominopelvic CT at diagnosis to identify angiomyolipoma. Our patient
demonstrated both hepatic lipoma and renal angiomyolipoma measuring 6cm.
Angiomyolipomas may be clinically silent or may present as flank pain,
hydronephrosis, hematuria or loss of renal function. Patients with lesions
approaching 4 cm in size, just like this patient, should be followed with periodic
ultrasonography or CT scanning because the risk of renal hemorrhage is
associated with larger size.
The sensitivity and specificity of the pathological changes in LAM have not
been addressed. Abnormal smooth muscle cells can be seen in lung biopsy.
Immunohistochemistry using brown HMB 45 is an important adjunct to the
diagnosis. From the latest ERS guidelines, in rare cases, staining is absent but
the characteristic lesions are present...the diagnosis of LAM can still be made.
This was supported by statement issued by the National Health institute that with
characteristic HRCT scan and associated findings of LAM, histologic confirmation
may be unnecessary.
In the absence of histologic confirmation, the ERS guideline on LAM
issued the following criteria for the diagnosis. A possible LAM has a characteristic
or compatible HRCT alone. A probable LAM has a characteristic HRCT and a
compatible clinical history. Lastly, definite LAM is said to have characteristic or
compatible lung HRCT and any of the following (Figure 18)... Our patient has the
characteristic HRCT findings with Angiomyolipoma and tuberous sclerosis,
making this a definite diagnosis.
After establishing the definite diagnosis of Tuberous Sclerosis Complex
LAM, Dr Luancing will now present the different beams of light shed on this long
shadow of LAM and associated complexities as they happen on this patient.

Dr. Marie Grace Luancing: Thank you, Dr. Alea. Having discussed the clinical
presentation of our patient and pathophysiology of Tuberous sclerosis complex
with associated lymphangioleiomyomatosis and ventricular septal defect, prompt
and precise management is our utmost concern.
According to The Tuberous Sclerosis Association:
Clinical guidelines for the care of patients with Tuberous
Sclerosis Complex, the goals of treatment for Tuberous
sclerosis complex are the same as for all patients with a
multisystem chronic disease
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Let us first discuss
lymphangioleiomyomatosis…Once diagnosed,
effective management should be aimed with the following goals: to Reduce
morbidity and prevent complications
According to ERS Task Force, lung transplantation is the best treatment
option when patient has the following criteria (Figure 19), which were met by our
patient presented with progressive dyspnea, functional class III, with hypoxemia,
an impaired lung function and reduced exercise capacity.
LAM compares favourably to patients transplanted for other indications. In
a recent survey the actuarial survival of lung transplantation for LAM was 86% at
1 yr , 76% at 3 yrs, and 65% at 5 yrs .
But for this particular case, we have to consider that her TSC-LAM is
complicated with Ventricular septal defect. The question is, how are we going to
deal with the Lung transplantation in a patient with VSD? From the case series
published, first reported case of successful bilateral lung transplantation with
Eisenmenger syndrome sec to VSD were done with concomitant VSD closure.
Therefore, our patient can still have lung transplantation together with VSD
closure. However, there are no reported case of bilateral lung transplantation in
TSC-LAM with VSD. The outcome of the said procedure will be difficult to predict.
At a time when Lung transplantation has yet to materialize, we turn to
medical and conservative management…
With the presence of bilateral pneumothoraces in our patient….since this
is an emergent and life threatening condition, immediate chest tube insertion is
the most appropriate initial management based on the ERS task force guidelines
on management of pneumothorax in LAM.
In the study of Almoosa and associates, recurrence rate of pneumothorax
in LAM in conservative management such as CTT insertion only was 62-76%,
hence pleurodesis was highly recommended (Figure 20). in the ERS task force
in the prevention of recurrence of pneumothorax, which was successfully done in
our patient. However, recurrence rate of pneumothorax in pleurodesis for LAM
was 32%. In case second pneumothorax occurs, surgical treatment is the next
option. But, statistically, there is no significant difference in the recurrence of
pneumothorax which is 27% as compared to pleurodesis.
It should be stressed that in the case presented, the patient has chronic
dyspnea and hypoxemia with reduced exercise capacity and desaturation during
exercise, necessitating other supportive treatment. According to the NOTT Trial,
patient with PaO2 < 60, O2 saturation of < 90 with exercise desaturation, lung
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disease with severe dyspnea responding to oxygen, long term oxygen therapy is
indicated as seen in our patient. Oxygen supplementation will improve survival
and dyspnea of patients.
Pulmonary rehabilitation is also beneficial to our patient since it will
improve borg score and 6MWT. The following are the goals of pulmonary
rehabilitation which centers on improvement of quality of life of the patient.
Use of bronchodilator will improve dyspnea however there is no effect on
FEV1. In a study by Taveira, a positive bronchodilator response is associated
with accelerated rate of decline in FEV1 and DLCO (Figure 21).
Vaccination is also recommended since our patient has already poor lung
function; infections can further aggravate her condition.
We also have to consider that our patient and most affected patients with
LAM are female of their reproductive age; hence we have to advise them on the
risks of pregnancy, as it increases the risks of related complications in LAM.
Since our patient has tuberous sclerosis, genetic counselling is needed.
Historically, LAM is associated with hormonal changes and through the
years, progesterone was offered to patients to counterbalance this hormonal
changes. One study reported that it lower the rates of decline in FEV1 by 118
ml/yr than in patients with no treatment. Although in the recent studies, there is
not enough scientific evidence regarding its routine use.
In the timeline of the development of treatment for TSC-LAM, studies were
geared towards molecular targeted therapies that seem promising (Figure 22).
One is the tyrosine Kinase inhibitor acting on the PDGF receptor, thereby
inhibiting activation of AKT pathway inhibiting lung remodeling and
lymphangiogenesis. Another drug on the way is the Selective estrogen
antagonist acting on estrogen receptor thereby inhibiting AKT pathway inhibiting
cell size and proliferation. Farnesyl transferase inhibitor and statins act on the
Rheb which subsequently inhibit activation of mTOR thereby inhibiting decline
in DLCO, while mTORs inhibitors (rapamycin) as exemplified by sirolimus
directly acts on MTOR and inhibit cell size and cell growth resulting in increase
in FEV1 and FVC. Metalloproteinaises, Angiogenesis, and Lymphangiogenesis
inhibitors directly inhibits Cell Proliferation, Tissue Damage and Angiogenesis
resulting in ↑FEV1, ↑ oxygenation during exercise,↑ 6-min walk test distance and
improves Borg dyspnea scale. Lastly, Rhio inhibitors directly inhibit cell
movement. With all the aforementioned targeted therapy, they have only one
common denominator that is inhibiting LAM cell growth and survival. Moreover,
common outcome measures in these experimental drugs are to decrease FEV1
decline or to improve FEV1 thereby improving quality of life of patients with LAM.
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There is also no proven treatment for TSC, although supportive therapy is
available for a number of the symptoms. Similarly with LAM, molecular targeted
therapy is currently under experimental trials for future use.
Other issue, that needs attention is the presence of angiomyolipoma ,
according to Williams and associates, angiomyolipoma of >4 cm or with
aneurysm of > 5 mm are increased risk of bleeding tendencies and should be
monitored 2x yearly by ultrasound imaging. If with active bleeding, embolization
is the first line of treatment. And in the case of our patient with 6cm AML with no
aneurysm, Nephron sparing surgery should be offered electively.
Since TSC LAM is a progressive disease, Scheduled Follow up and
monitoring should be done to prevent complications. Since our patient has
cortical tubers from her tuberous sclerosis Cranial CT/MRI should be done every
5 years. Her angiomyolipoma needs Renal imaging as previously mentioned.
Pulmonary evaluation including pulmonary function test every 6-12 mos, 6MWT
every 6 months and chest Ct scan every 1-3 years should also be done.
Echocardiography should be done to monitor patient’s VSD (Figure 23).
LAM in general has 10 year survival of 91% with no difference in TSC
LAM of about 10-year survival rates of 91.3% and 92%, respectively, for patients
with and without a history of pneumothorax. Since persons with TSC LAM have
less severe lung cysts than persons with sporadic LAM. But in our case, VSD of
our patient probably will add to the decline of prognosis in our patient. It can
accelerate the complication of lymphangioleiomyomatosis which is pulmonary
hypertension.
In summary, we have encountered a very complex case of a 28 year old
female with tuberous sclerosis , Ventricular Septal defect and TSC-LAM
presenting with bilateral secondary spontaneous pneumothoraces and was
managed successfully. We also learned the different pathophysiology, signs and
symptoms and its correlation with molecular, hormonal level and matrix
destruction. Having known the clinical manifestations and its consequences, we
have come to treatment options that can be used for the patient, which
comprises supportive therapy and genetic counselling, pharmacologic specifically
molecular targeted therapy and lung transplantation as a last resort (Figure 24).

VIDEO: Dr. Marie Grace Luancing (voice over)
We have come to the end of the line, and I can’t help but link our case to
the famous line of Hercule Poirot from the classic novel of Agatha Christie, Old
sins have a way of casting long shadows. Old sins which can be traced back
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since time immemorial and now as represented by tuberous sclerosis on our
patient which initially thought as her only disease in existence years ago, but time
has its way of casting shadows on the old sins with the chronic dyspnea and
bilateral pneumothoraces which serves as the daily companion of our patient that
lymphangioleiomyomatosis was discovered. It is interesting to note that 2 rare
disease entities combined to form complexes which resulted into one new
disease- TSC –LAM, added with the twist of fate - - - in the form of her
ventricular septal defect contributing further in the enigma of this case. But the
complexities do not stop there. It is just the beginning.
As we can see, the road to travel to its treatment is long and winding and
sometimes can be defeating. But as the Pareto principle of sparsity is emulated “
bench to bedside and back” in which the affected patients are the vital few and
those caring for them work together with professional researchers to advance the
field that the afflicted individuals like our patient will never be alone with hope
with each breath. Good evening!
DR. FUENTES: That was well done. I’m so proud of these fellows.
Congratulations, to doctors Alea, Dacanay, Luancing and Parazo. It was very
nice! Galing! Anyway, let us now proceed to the open forum. We have 5 reactors
and I will be calling them one by one to hear their thoughts. You can also use the
mic if you have any questions for the presenters.
For our first reactor, she is a graduate of Doctor of Medicine from the Far
Eastern University. She did her Internal Medicine residency training at The
Veterans Memorial Medical Center and presently she is a Pulmonary fellow in
training at The Veterans Memorial Medical Center. May we call on doctora Ellen
Marie Manzano for her thoughts.
DR MANZANO: Good evening. I would like to congratulate
the Division of Pulmonary and Critical Care Medicine of the
Philippine Heart Center for presenting a very interesting
case, just very rare in its existence. A well delivered
presentation and this case broadens our knowledge about
tuberous sclerosis. Now, we know that in every 100,000
persons there is 7-12% affected by tuberous sclerosis. It is
a muti-system genetic disease that causes non-malignant
tumors to grow in the brain, kidneys, eyes, heart, lung and
skin as presented in this case. I also want to point out that digging deep in the
past medical history of our patient we can arrive to the right diagnosis and right
management of the case.
DR FUENTES: Thank you Dra Manzano. Our next reactor is a fellow of
Philippine College of Radiology as well as a Fellow of Philippine College of
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Vascular and Interventional Radiology and he is a Diplomate of American College
of Radiology. He held previous positions in the past. He is a past president of
Philippine College of Radiology, CT MRI Society of the Philippines, Philippine
Society of Vascular and Interventional Radiology. We are always thankful that he
is always there with us, during our Morbidity and Mortality Conferences, the
Grandrounds. For the past years he’s always been there and we are eternally
grateful. He is presently the Head of Department of Radiology, Philippine Heart
Center, Dr. Honorato Piedad.
DR PIEDAD: Thank you very much for that generous introduction but its seems
that I am almost a part of this Pulmonary Specialty, so I’m glad to be here. I will
just...can we have the lights a little bit off?
I will discuss some of the pertinent radiographic aspects of
cystic
lung
disease
and
in
particular
Lymophangioleiomyomatosis. Now, this is our patient. Notice
that the involvement is very extensive and it is almost all over
the lung fields. This is already a severe type of
lymphangioleiomyomatosis. This lymphangiolyomyomatosis
is graded into mild if it is only 25%, from 25-80% thats
moderate, and if it is 80% or more that is already severe. Our
patient’s involvement is already severe. Now this cystic disease have walls, it is
thin walled. It maybe few millimetres but it could be larger up to 3 cm, thats the
pneumothorax and tube on the left side. This is our patient. This is the chest x ray
of our patient. It’s very dirty looking, a lot of densities in the lungs but you cannot
make much out of it really. There’s some groundglass densities in the right lung,
right lower lung. Some may call it pneumonia...very difficult. So what I am trying
to emphasize is that the chest x ray at this time is not really that... It might be
sensitive in a way to diagnose pathology but as far as the pathology itself, it is
really not that specific. Now, what we have now in a lot of radiology departments
are the digital radiography. I think this is very big step in diagnosis of chest
diseases because we can manipulate the densities of the lungs then you can
also manipulate the contrast. The digital radiography is very helpful in chest
radiology. I use it, it helps me very much and I can pick up subtle abnormalities in
the lungs which the ordinary chest x rays will not be able to pick up.
Next... This is a spot view and there are some irregular densities but there
are some honeycombing changes here in the left upper lung. This is our patient
the left lung has already expanded. Next...Now, these are also similar cases,
different patient though. Notice that they are not really uniform but there is some
symmetry in the appearance of the chest that’s why when one sees this the
reaction is ah.. this is lymphangioleiomyomatosis because of its characteristic
appearance in this full blown case. Next...Now here is a case. It does not have
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wall...its lucent but it does not have wall. This is emphysema, emphysematous
bullae. But notice it does not have any wall. Since LAM has cyst wall.
Next...Let’s go now into lung cyst. They are well circumscribed and they
have wall which may be 1-3 mm also. So it all depends, solitary, multifocal or
diffuse. Now emphysema as we all know is just abnormal destruction of
parenchyma distal to the bronchioles that’s why they should not have the typical
cyst wall it’s just lucency but its bare. Now if the emphysema is too big, however,
it might compress the adjoining parenchyma and there is some sort of cyst wall.
That’s why in some of this emphysema there appears to be a cyst wall and that’s
what we should try to differentiate. Next...here...this is an emphysema panlobular,
paraseptal, but centrilobular. There seems to be a cyst wall but apparent cyst wall
are displaced blood vessels. There we can see that blood vessel is displaced.
But if one looks at some of these lucencies they are bare. Now this is the coronal
view. Typical upper lobe appearance of emphysema.
Next...I’l go into some differential diagnoses but the presentors discussed
this also. These differential diagnoses of this cystic lesion are Langerhan cell
histiocytosis, interstitial lung dieases in particular idiopathic fibrosis and
desquamative interstitial pneumonia. Was the obstruction of the bronchioles
producing cystic changes distal to the bronchioles? It could be many conditions,
Lynphangioleiomyomatosis, Langerhan cell histiocytosis, interstitial diseases like
IPF, idiopathic Pulmonary Fibrosis, DIP. However, notice that it’s very important to
have a good clinical information because then we can pattern our diagnosis,
radiographic diagnosis on what condition, like for example, LAM 20 year old
female, thats already very important clinical data. Then you see the typical
appearance thats lymphangioleiomyomatosis, although you cannot get the spot
diagnosis all the time. And here it was already discussed Lymphocytic Intersititial
Pneumonia, Burt Hogg Dube Syndrome, Pneumocystis carinii, Amyloidosis,
Sarcoidosis, I should have put it. What happens is that there is some deposition
into the...producing airway obstruction in the distal bronchioles in all of these
conditions and all of the cystic lesions that are present. So there are so many
things, sometimes even lymphoma may have cystic changes in the lungs, it
maybe solitary and insignificant but they are cyst because there are some
obstruction in the distal bronchioles, probably tiny microscopic lesions in
lymphoma or many of these conditions.
Next... well here is Langerhan Cell Histiocytosis. This was emphasized
because this is a quite appearance of a bilobed cyst. And when you see this,
when it is bilobed sometimes its clover leaf appearance. When you see this and
then the patient is smoker. Most likely its Langerhan Cell Histiocytosis, but
remember these are histologic diagnosis.
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Next...well here’s a lymphocytic intersitital pneumonia, cystic changes ,
very important, in this particular case, I think you the same picture as one of our
discussants. This is a lymphocytic interstitial Pneumonia. Next...here again is a...I
think this is also a lymphocytic interstitial pneumonia but on a different patient.
Notice cystic changes but they are smaller cystic changes. Next... here... this is
interstitial lung disease, this is (what do you call this) idiopathic pulmonary
fibrosis, a very typical basal subpleural location. Again smoker may be a
pathology, predisposing factors like medications like Nitrofurantoin. Sometimes
even Propranolol they said can produce this interstitial lung diseases but this is
quite typical apprearance of Idiopathic Pulmonary fibrosis. Next...Here again
cystic changes. Next, here again is appearance of Langerhans Cell Histiocytosis,
very bizaare, irregular appearance. A very very irregular and they say it’s quite
common and of course this can only be diagnosed by biopsy. Next...and just to
emphasize here again is a... this is a calcification, periventricular calcification of
tuberous sclerosis.
So just in few words in closing I’d like to say in the pulmonary diagnosis of
cystic lung diseases number one is that digital radiography is very helpful in the
diagnosis of pulmonary diseases. Number two, that in all of these cystic
diseases, it should be an interdisciplinary approach, we will have the clinical, we
have the laboratory and the radiographic imaging. Because when we can have
this approach then a logical diagnosis can be made and most likely we don’t
need a biopsy like for example in this particular case, very typical and very good.
The clinical data and radiographic findings blend very well so the diagnosis is
there. And lastly, I think we have got a long way in the anatomic diagnosis
particularly in chest diseases and Im referring to these high resolution CT
scanners, modern Ct scanners that we have at the present time. Thank you very
much.
DR FUENTES: Thank you Dr. Piedad for that extensive discussion of the
differences of cystic diseases. Our next reactor is a past president of the
Philippine Colleges of Chest Physicians. He was also the past president of the
Philippine Colleges of Physicians and was a past chairman of Dt. Luke’s
Department of Pulmonology. He was also the past president of the Philippine
Foundation of Lung health, Research and Development Incorporated. He is
presently the head of the Section of Pulmonary Medicine in Cardinal Santos
Medical Center. My boss in Cardinal, Dr Cecil Tady.
DR. TADY: Thank you Dra. Tecel. Good evening everybody! First of all I’m very
impressed with the presentation of the pulmonology fellows
here. Congratulations! The other thing was, I was called in here
to be a supposedly to...as mentioned by Dra Taleon to me as a
resource speaker in genetics. I told Angie Taleon that I’m not an
expert in Mendellian genetics actually because I think that was
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the initial impression. But rather, I’m here to tell you that I think we should be
aware that there is a new specialty in genomic medicine and this was concerned
on what was presented earlier. They were able to show us the different genes
that is responsible for the different diseases.
In these particular genes that was presented to us was the TSC1 TSC2
gene. Initially, when Dr Angie told me this particular gene, I thought that I was
dealing with a TS or tumor suppressor gene. But actually, that is.. the TS as
mentioned earlier...there is loss of heterozygosity. So it was actually a TS losing
its function as a suppressor gene that was proliferating. But since this is acting as
a tumor suppressor gene. It loses its suppressive elements and then it now
proliferates. So now what happens is there is also proliferation of what you call
the LAM
cells and supposedly the LAM cells also produces matrix
metalloprotinases. What comes in my mind when you talk of matrix
metalloprotinases is emphysema. In emphysema they discovered that there is
some abnormality in the expression of the gene that produces this matrix
metalloprotinases. So that the increase in matrix metalloprotinases eats up your
lung that produce the blebs and so forth.
So I think to me that was very interesting with one limitation that they
mentioned in the genomic study of this LAM disease is the fact that it is a rare
disease. When you do genomic studies, they do what they call “cell culture”. You
culture the cells of the specific diseased cells and then you do studies on the
cells. The other thing is that you cannot do this in animals because you can not
produce animals with this disease like your tuberous sclerosis and LAM. So I
think that’s the point that made this thing interesting for me. The presentors here,
showed to us this particular field of genomic medicine. Thank you.
DR FUENTES: Thank you sir. Hindi pa tapos sir so wag ka umalis. Our next
reactor is a Fellow of the Philippine College of Chest Physicians, and a Fellow of
the Philippine College of Physicians. She was the Past Chair, Council on
Interstitial Lung Diseases and Occupational Lung diseases of PCCP, and is
presently the training officer of Lung Center of the Philippines and is also
presently the Chairman of the Department of Internal Medicine, Quezon City
General Hospital. Dr. Daphne Bate.
DR. BATE: Well, since I’m also a training officer, first I
would like to give ten points on my impression on how
the case presentation was delivered. Ten points. Ok,
number one is that, I thought is was a very
comprehensive presentation. I read through the
literatures too. I did my assignment. In fact, I made a
lecture, but I’m not going to show it anymore, because
they’re all there. So no need for that.
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Number two, I thought it is very creative and artistic. Sino’ng nagsabi na
ang mga doctor ay puro nerd? But this one is very artistic and creative, as far as
how the pathogenesis was delivered and created. I thought it was so interesting
that they were able to trace back the history of a very rare disease, from the start.
Ano ba yun? 1800’s ba yun? Hindi ba? Eh, I’m just telling my colleagues here
that I’m very interested in history. While Dra De Guia is telling me that she is fond
of reading pocket books before she goes to sleep, and she reads war and peace
etc. Ako naman ang sabi ko, I get the History books, highscool book of my
daughter and then that’s what I read before I go to bed. Just so I can level with
the intellect of Dr. Andres here who is very good in history. It’s interesting while
we were talking about history, now you are presenting a disease, tracing back to
the 18 hundreds.
And then number three, this is a very unique and rare disease, not only of
one case, but two cases, and then they still tried to bind them together, link them
together, to make it into a complex. It’s very interesting to me.

And not only that, you looked at the genetic architecture of these two
cases. You didn’t stop in history, you still digged into the chromosomes of this
patient. I found it very complicated, very analytic, because it’s a complex. And
you put them together, the TSC and the LAM, and you didn’t stop there, you still
tried to look for a connection with the VSD, kahit sa treatment man lang.
Talagang ayaw nyo tumigil.
Number five. I told you I made my assignment and I’m very fond of
literature reviews. And I found out that all the literature that I read, I found it in this
presentation. And what is nice is that you were able to artistically distribute the
journal articles and clump them together in each chapter of your presentation., in
the discussion. So kung pinag usapan yung history, ang dami nyong sinabi sa
history, nandudun lahat ng nabasa ko. Pag dating naman sa diagnostics,
nandudun din lahat pinagsama-sama. I think that’s the good thing about getting
several speakers. Because each one can focus on each chapter of this book.
Naa-analyze nyo ng husto.
And I think you chose the right fellows, who are very articulate, very
articulate speakers. I think you agree on that. Hoy, sobra na yang aking puri ha!
Number seven, the application of information in the literature was
appropriately applied in the diagnosis and work up of the case. You clumped
them up together to come up with the diagnosis.
And the video is also interesting. It’s clear, it’s lively, with animation. I even
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bought a cup of coffee so I won’t be sleepy. But I think its more on how they were
able to put animation and the different colors. All in just one slide. You see a vast,
vast information there.
And then number nine, the music added makes me feel sentimental, and I
found suspense in it. In investigating a case, from an old shadow. Parang English
history. Lalo na I saw an image of London. I saw the old cities. May cobblestone.
Hinahanap mo kung san dun yung pumapatay. Ito naman yung sakit. Very nice.
And then in the discussion, which was thoroughly presented, they were
also able to link, dapat ang general objective nito is how do you link the disease
itself with the title of your presentation. Old sin to the long shadows. You were
able to link the Tuberous Sclerosis as the old sin, to the long shadows of LAM. Di
ba? Yun ang una kong tinanong kay doctora eh. Bakit yan ang title ninyo? Nakita
ko may link nga. Ok. So when I was reading through this and listening and
watching the presentation, with my readings on Interstitial lung disease, I found
this kinda different from the usual Interstitial lung disease that we learned in the
past. Clinical wise, they’re similar in a way that you have genetic, predisposing
factors, environment contributing, and the co-morbidity that affects, the radiologic
factors, which was shown to you by my favorite teacher in Medicine, Dr. Piedad.
At the start pare-pareho silang may… honeycombing? Ground-glass
appearance. In the end mag honeycombing na sila. Pare-pareho silang
nagkakaroon ng cystic lesions. Pag idiopathic, hindi mo ma-explain kung bakit.
Kaya it’s a waste basket diagnosis. Idiopathic na lang, unknown ang cause… But
ito alam natin it’s genetic. And then pathological wise, sa mga interstitial lung
diseases usually, what we know is that there would be an inciting factor or
predisposing factor. Tapos dadating na yung nga inflammatory reaction.
Pagkatapos magkakaron na ng peklat. Parang Tuberculosis. And the cycle goes
on. Inciting, inflammatory tapos fibrosis. All in one lung. Sa lahat, all parts of the
lung, destroying the architecture of the lung, Kaya may mga cystic and
honeycombing lesions.
But in this case, it’s not like that. It’s more on the proliferation of smooth
muscles, that causes obstruction of the airways. And then on top of that, meron
kapang proteinases, which was mentioned. Metalloproteinases, di ba? That leads
to the destruction of elastin, and collagen, kaya nagkakaroon ka ng multiple
cystic lesions. That adds up to the destruction. Sira na nga, lalo siyang
nagdidistend. That shows the bubbles all around the lung. And I find it unusual
with the slides that you showed, na buhay pa ‘tong pasyenteng ito. 6 liters
oxygen sa history? And I was asking if there’s a chance we can transplant this
patient? Kasi talagang transplant an gating hope for this. And that was the reason
the patient was enrolled in a Foundation, that can take him in and then they can
do the transplantation. And in the readings, it says that the prognosis is usually
good with transplant, because these patients are usually in their younger years.
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Kaya kayang-kaya nila yung operative procedure.
So with that, congratulations! We all enjoyed the show.
DRA FUENTES: Thank you Dra Bate. This patient was enrolled in the LAM
Foundation right? Our last reactor is a Fellow of the Philippine College of Chest
Physician, Fellow of Philippine Society of Critical Care Medicine as well as a
Fellow of Philippine College of Physician. He is a member of Philippine
Foundation for Lung Health Research and Developement Inc. He is an active
consultant at Far Eastern University as well as here in Philippine Heart Center.
Presently, he is our Chief in Section of Bronchoscopy and Diagnostic Intervention
of the Philippine Heart Center, Dr. William Del Poso.
DR. DEL POSO: Thank You Tecel for that introduction. I am deeply humbled by
the company of reactors that I am in because they are all distinguished . And it
really shows that with the company that I keep. I am probably the youngest
consultant to talk here in front of you . But I would mostly be talking about LAM
by my own experience . So it is a bit ironic since Iam the youngest that I will be
talking my experience with LAM.
It has been close to 7 years since I last saw a case of LAM . It was case
of a then 25 y/o female with interstitial infiltrates and multiple cysts in the lungs
misdiagnosed to be tuberculosis . So lung biopsy then
revealed cells that stained positive for HMB-45. So
back then, it was a definite LAM that I saw. Much like
the case that presented today, she had pneumothorax
that was bilateral but furthermore this case , the case
that I saw was recurrent and sequential so as I look in
this case I cannot help but see similarities and
differences. Both are female , young and active but with
live put to risk by a disease that was known to just a
few and misunderstood by many . Both suffered from
dyspnea, both required oxygen , both had low exercise
tolerance, both needed CTT with sclerosis. So I personally think that the
similarities actually stop there .
The current case presented is complex with TS with preternatural
extrapulmonary complications that also required medical attention . This was
further complicated with VSD that could have significantly affected her dyspnea
scale and exercise tolerance so her left to right shunt maybe currently tolerated
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by the patient. But I fear that Eisenmengerization in the future may significantly
impact her survival.
So 7 years ago there was more questions and answers. So 7 years
forward we now know more of its pathophysiology. What was once theoretical is
now a fact as in the case of Sirolimus from the MILES study. I remember back
then,7 years ago,that the results of MILES study was not available. And with that
7 years span of time a lot of studies have cropped up on LAM which is actually
instigated or rather stimulated the American Thoracic Society to actually dedicate
a week out of the year and call it the LAM week which we have actually
celebrated last June 3 to June 9. So I am particulary interested with targeted
sites of therapy that was presented here today, this was unheard of before,
totally unheard of, so the possibility of using statins as Rheb inhibitors and
doxycycline to inhibit matrix metalloproteinases all becomes enticing as both
drugs are readily available and accessible to all of us. But most of all, these 2
cases that I saw and most particularly this case, this last one that was presented
gave me 2 lessons that I`ve learned. So first, It made us become more aware as
chest physicians of extrapulmonary manifestations of pulmonary diseases that
might have otherwise escape our detections . So who would have thought that
those skin lesions that we saw and the periungual fibroma that that patient
presented are all expressions of the same disease that cause LAM. And second
and I believe this most sincerely ,that this case made us better humans
responding to the need of the patient whose limited resources may have just
given her no hope, no chance and a lot of questions in between. So finally as my
parting word and in keeping with the theme of tonight`s presentation old sins
have long shadows. All sins can be absolve and absolution can only start on
profound resolution. Thank you very much and good night.

OPEN FORUM:
DR FUENTES: This is an autosomal dominant trait with variable penetrance do
we have any effort did you exert any effort to screen relatives for any existing
TSC-LAM? Any fellow can answer.
Dr. Dacanay: This patient is regularly followed up at the out patient unit and we
have advised her as well as her family to come in so that we can assess them
but there`s no current guidelines with regards to the screening of the relatives for
tuberous sclerosis. But we can check them for skin manifestations. We can
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check the xray for any interstitial findings but as far as other wok ups mam, they
have not really produced guidelines to adequately screen the relatives of these
LAM patients.
Dr. Taleon-Parazo: And in addition to that, screening of the general public is not
advised since this is a rare disease so usually they present with symptoms and
screen the patient for possible LAM or TSC.
DR. FUENTES: Any other questions for the fellows? Dr De
Guia?
DR DE GUIA: Yes, I saw that you did a cardio pulmonary
testing on this patient, I know that many patients with
pulmonary disease with dyspnea are not given this particular
type of testing but I notice that in your results that even if your
exercise capacity was low your anaerobic threshold remains the same.
Dr Alea: For this particular patient mam, the anaerobic threshold was actually
reached but because of desaturation and muscle fatigue the exercise was
terminated early. But if this patient do not have desaturation or muscle fatigue.
We believe that we might have a different V02max result. But in correlation with
the CT scan in the symptoms of the patient I think it is with the result that she
had, which is 43% of the predicted V02max. I think it correlates with the other
findings.
DR. DE GUIA: Yes, sometimes it is very difficult to test dyspneic patients. And I
think you`re brave enough to do in this particular patient in which the 02
saturation dropped down to actually venous level during exercise. And you were
right in actually terminating the exercise testing.
Dr Alea: We were particulary cautious about this patient while doing this CPET .
DR. LIMPIN: Before I asked my question.I think I will probably
add on the use of CPET,in this particular case especially with
LAM, the CPET will actually help uncover the presence of
hypoxemia on exercise especially among patients even that the
LAM severity is mild. This patient will actually exhibit hypoxemia
during CPET so it is very important that CPET is performed or
done in LAM patients.
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Now my question is, this patient has VSD and eisenmengerization so I
was actually thinking that part of management will not just be lung transplantation
but actually heart and lung transplantation.
Dr. Luancing: Yes mam. From the journal I presented a while ago they did a
bilateral lung transplantation with VSD closure, usually the standard practice was
to do heart and lung transplantation. But this journal wanted to prove that the
survival rate of VSD closure and bilateral lung transplantation was the same as
heart and lung transplantation. Although this was only a case series.
DR LIMPIN: But Iam particulary interested in the study of Japan whwrein this
patient has Eisenmengerization and yet they opted to do VSD closure because in
those instances we expect that if you leave VSD problem then this patient`s life
will still be poor. The quality of life will be poor. I would like to find out if probably
the article said anything about why this patient improve with just the VSD closure
despite the fact that the patient already had eisenmengerization?
Dr. Luancing: The patient already had previous procedure of pulmonary artery
banding when he was 9 years old . Since they already secured the pulmonary
artery why not do VSD closure per se.
DR. FUENTES: Any other questions from the floor for our
fellows?
DR UY: We know that lung transplantation is the definite
management in this case but do we need to continue with the
experimental drugs or after lung transplantation we can just
discontinue the drugs?
Dr. Luancing: Since there is always 1% chance of recurrence and we cannot
disregard that fact after lung transplantation and since our patient has tuberous
sclerosis then medications should be continued even after lung transplantation .
DR. FUENTES: Yes Dr andres?
DR. ANDRES: You have mentioned chromosomal defect at the
chromosome 9 and 16. Have you look upon chr 9 and 16 what
loci in the chromosome , what region, what band is defective? So
we can surmised and we can connect VSD because
embryologically speaking, we have to look at the defects the
phenotype presentation of this case , it involves all the layers the
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ectoderm , mesoderm and endoderm. Lahat may depekto .
Dr Taleon: Ok. That is a very toxic question but Iam prepared to answer. So for
TSC 1 is from chromosome 9 from locus 34 and TSC 2 is from chromosome 16
from locus 13.3. So this is done through linkage analysis. This technology is not
yet available in the Philippines and it is under research. So if youblook up under
LAM Foundation when you enroll the patient, they did genetic samples and did it
through linkage analysis or genome analysis.
DR TADY: I forgot to mention that because I was looking at the VSD gene also.
It is located at the chromosome 9 the VSD gene and I forgot the number of
location but it`s there. That`s the only association that I can correlate when I was
trying to find out the what is the correlation of TSC with LAM and VSD. You have
to do some linkage analysis as mentioned.
DR FUENTES: No more questions? Dra Banzon?
DR BANZON: The patient being the reproductive years although you already
advised the patient on the risks of pregnancy. How would you approach the
patient just in case she got pregnant?
Dr. Taleon : In a patient with TSC –LAM, it cannot be overemphasized that they
should be advised on the risks of pregnancy. They should be aware that there is
a decrease in FEV1 during pregnancy, chylothorax, bleeding of the
angiomyolipoma but incidentally if they do become pregnant. It is still the
decision of the mother. It will unethical to do therapeutic abortion . In regards in
the use of oral contraceptives that is also controversial. As we know, TSC-LAM is
also complicated by hormonal stimulation so if you give progesterone for
contraceptives like IM progesterone. If you`re going to read the journal about IM
progesterone it is not recommended. But if the patient opts to take Progesterone
then there should be monitoring of Pulmonary Function test every 3 months now
if the patient becomes pregnant there should be multidisciplinary team to monitor
patient a Cardiologist, Obstetrician, Pulmonologist and Geneticist. The fetus
should be monitored for structural abnormalities, imaging such as high resolution
ultrasound is already available so that we could see the fetus of the patient
already has signs of tuberous sclerosis.
Dr. Bate: So how will you advice a patient with LAM if they want to fly to USA?
And how will you differentiate the advise that you will give in patient with TSC
LAM from sporadic LAM.
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Dr. Alea: For airflight, the ERS guidelines recommend that in mild LAM they
allow the patient to fly. However, if the patient has severe LAM or history of
pneumothorax or one month after the treatment of pneumothorax, they do not
allow the patient to fly mam. For this patient we did not allow her to fly because
the patient was just treated with pneumothorax mam.
Dr. Taleon: In addition, the patient has moderate to severe LAM. Now TSC LAM
in contrast with sporadic LAM. Sporadic LAM their presentation with cysts are
more aggressvie, larger. So, in patient with sporadic LAM, since that is the
characteristic progression of the disease we should advise no to airflight
especially if it is in the moderate or severe disease.
Dr. Fuentes: We`ll ask the reactors to receive their token of appreciation. We`ll
call them one by one to receive their tokens; Dr. Ellen Marie Manzano, Dr.
Honorato Piedad, Dr. Cecil Tady, Dra Daphne Bate, Dr. William Del Poso…
Dr. Fuentes: If there are no more questions, let me introduce to you one of my
mentors in NKTI and one of the reasons why I went into Pulmonary Medicine. He
is presently the Deputy Director for Medical Education in NKTI and he is a Board
Member of Philippine College of Chest Physicians. Let me call on Dr. Joselito
Chavez to give us the Closing Remarks.
DR. CHAVEZ: Thank you Tecel. Good Evening! Its always
exciting to listen to cases presented at Philippine Heart
Center, always a very good learning experience.
Congratulations to the presentors. Excellent! To our reactors, I
think the knowledge provided by the discussants was well
supported by the wisdom of our reactors and thank you for
that. To the fellows of the other hospitals in here, I think you
are all better pulmonologists after tonight especially on this
topic LAM, we don’t see this, we don’t work this up probably because we don’t
suspect it. Now you know how to approach it, and when to suspect it, and
hopefully how to treat it. And of course, to all of us I hope you enjoy the evening
and learned so much from this scientific event.
The next interhospital will be held here, that is August 29 and the
presentors will be coming from Perpetual Sucoor…(Interhospital will be held at)
GSK building, so it’s not here, yah Zeta building. Please mark that in your
calendar and its August 29. Is it the first time that Perpetual Sucoor will be
presenting so bawal umabsent. So thank you and have a nice evening.
Dr. Fuentes: That concludes our PCCP interhospital. I hope we all learned a lot
today. Thank you for coming. Dinner is served.
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