
US 20050159736A9 

(19) United States 
(12) Patent Application Publication 

Danek et al. 

(10) Pub. N0.: US 2005/0159736 A9 

(48) Pub. Date: Jul. 21, 2005 
CORRECTED PUBLICATION 

(54) METHOD FOR TREATING AN ASTHMA 
ATTACK 

(76) Inventors: Christopher J. Danek, Santa Clara, CA 
(US); Bryan Loomas, Los Gatos, CA 
(US); Thomas Keast, Mountain View, 
CA (US); Michael D. Laufer, Menlo 
Park, CA (US) 

Correspondence Address: 
ASTHMATX, INC. 
1340 SPACE PARK WAY 
MOUNTAIN VIEW, CA 94043 (US) 

(21) Appl. N0.: 09/999,851 

(22) Filed: Oct. 25, 2001 

Prior Publication Data 

(15) Correction of US 2002/0091379 A1 Jul. 11, 2002 
See Related US. Application Data. 

(65) US 2002/0091379 A1 Jul. 11, 2002 

Related US. Application Data 

(63) Continuation-in-part of application No. 09/296,040, 
?led on Apr. 21, 1999, noW Pat. No. 6,411,852. 

Continuation-in-part of application No. 09/436,455, 
?led on Nov. 8, 1999. 
Continuation-in-part of application No. 09/535,856, 
?led on Mar. 27, 2000, noW Pat. No. 6,634,363. 
Continuation-in-part of application No. 09/349,715, 
?led on Jul. 8, 1999, noW Pat. No. 6,488,673, Which 
is a continuation-in-part of application No. 09/003, 
750, ?led on Jan. 7, 1998, noW Pat. No. 5,972,026. 

Publication Classi?cation 

(51) Int. C1.7 ........................ ..A61B 18/18; A61B 18/04; 
A61F 7/00; A61F 7/12; A61B 19/00 

(52) US. Cl. ............... .. 606/32; 606/41; 607/99; 606/20; 
606/27; 606/42; 128/898 

(57) ABSTRACT 

A method for treating the lung during an acute episode of 
reversible chronic obstructive pulmonary disease such as an 
asthma attack. The method comprises transferring energy to 
an airWay Wall of an airWay such that a diameter of the 
airWay is increased. The energy may be transferred to the 
airWay Wall prior to, during or after an asthma attack. The 
energy may be transferred in an amount suf?cient to tem 
porarily or permanently increase the diameter of the airWay. 
The method may be performed While the airWay is open, 
closed or partially closed. 
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METHOD FOR TREATING AN ASTHMA ATTACK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a continuation-in-part application of US. 
application Ser. No. 09/296,040 ?led Apr. 21, 1999, a 
continuation-in-part application of US. application Ser. No. 
09/436,455 ?led Nov. 8, 1999 and a continuation-in-part 
application of US. application Ser. No. 09/535,856 ?led 
Mar. 27, 2000 each of Which is incorporated by reference 
herein in its entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to a method for treating a 
lung, and more particularly, to a method for treating a lung 
by applying energy to an airWay Wall to increase the 
diameter of the airWay during an asthma attack. 

BACKGROUND 

[0003] Asthma is a serious chronic condition affecting an 
estimated 10 million Americans. Asthma is characteriZed by 
(i) bronchoconstriction, (ii) excessive mucus production, 
and (iii) in?ammation and sWelling of airWays. These con 
ditions cause Widespread and variable air?oW obstruction 
thereby making it dif?cult for the asthma sufferer to breathe. 
Asthma further includes acute episodes or attacks of addi 
tional airWay narroWing via contraction of hyper-responsive 
airWay smooth muscle. Other obstructive diseases such as 
COPD may also have a reversible component caused by one 
or more of the above mentioned three elements. 

[0004] Asthma generally includes excessive mucus pro 
duction in the bronchial tree. Usually, there is a general 
increase in bulk (hypertrophy) of the large bronchi and 
chronic in?ammatory changes in the small airWays. Exces 
sive amounts of mucus are found in the airWays and semi 
solid plugs of mucus may occlude some small bronchi. Also, 
the small airWays are narroWed and shoW in?ammatory 
changes. The reversible aspects of COPD include partial 
airWay occlusion by excess secretions, and airWay narroW 
ing secondary to smooth muscle contraction, bronchial Wall 
edema and in?ammation of the airWays. 

[0005] In asthma, chronic in?ammatory processes in the 
airWay play a central role in increasing the resistance to 
air?oW Within the lungs. Many cells and cellular elements 
are involved in the in?ammatory process, particularly mast 
cells, eosinophils T lymphocytes, neutrophils, epithelial 
cells, and even airWay smooth muscle itself. The reactions of 
these cells result in an associated increase in the existing 
sensitivity and hyper-responsiveness of the airWay smooth 
muscle cells that line the airWays to the particular stimuli 
involved. 

[0006] The chronic nature of asthma can also lead to 
remodeling of the airWay Wall (i.e., structural changes such 
as thickening or edema) Which can further affect the function 
of the airWay Wall and in?uence airWay hyper-responsive 
ness. Other physiologic changes associated With asthma 
include excess mucus production, and if the asthma is 
severe, mucus plugging, as Well as ongoing epithelial denu 
dation and repair. Epithelial denudation exposes the under 
lying tissue to substances that Would not normally come in 
contact With them, further reinforcing the cycle of cellular 
damage and in?ammatory response. 
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[0007] In susceptible individuals, asthma symptoms 
include recurrent episodes of shortness of breath (dyspnea), 
WheeZing, chest tightness, and cough. Currently, asthma is 
managed by a combination of stimulus avoidance and phar 
macology. 
[0008] Stimulus avoidance is accomplished via systematic 
identi?cation and minimiZation of contact With each type of 
stimuli. It may, hoWever, be impractical and not alWays 
helpful to avoid all potential stimuli. 

[0009] Asthma is managed pharmacologically by: (1) long 
term control through use of anti-in?ammatories and long 
acting bronchodilators and (2) short term management of 
acute exacerbations through use of short-acting bronchodi 
lators. Both of these approaches require repeated and regular 
use of the prescribed drugs. High doses of corticosteroid 
anti-in?ammatory drugs can have serious side effects that 
require careful management. In addition, some patients are 
resistant to steroid treatment. The dif?culty involved in 
patient compliance With pharmacologic management and 
the dif?culty of avoiding stimulus that triggers asthma are 
common barriers to successful asthma management. Thus, 
current management techniques are neither completely suc 
cessful nor free from side effects. 

[0010] In vieW of the foregoing, a non-pharmacological 
asthma treatment Which does not rely on avoiding stimuli is 
desirable. 

SUMMARY OF THE INVENTION 

[0011] The invention is a method for treating lung disease 
and in particular, a method for treating the lung during an 
acute episode of reversible obstructive pulmonary disease 
such as an asthma attack. One embodiment of the present 
invention includes a method for treating asthma comprising 
the step of transferring energy to an airWay Wall of an airWay 
in a lung such that a diameter of the airWay is increased. The 
energy may be transferred to the airWay Wall prior to, during 
or after an asthma attack. The energy may also be transferred 
in an amount suf?cient to temporarily or permanently 
increase the effective diameter of the airWay. The method 
may be performed While the airWay is open, closed or 
partially closed. 

[0012] In another embodiment of the invention, a method 
for treating asthma in a lung having a constricted airWay 
comprises transferring energy to an airWay Wall of the 
constricted airWay sufficient to open the airWay. The energy 
transferred may be in an amount suf?cient to permanently or 
temporarily open the constricted airWay. The method may be 
performed to open a Wholly constricted airWay as Well as a 
partly constricted airWay. 

[0013] In yet another variation of the invention, a method 
for treating lung disease comprises transferring energy to an 
airWay Wall to alter the airWay Wall in such a manner that a 
resistance to air?oW of the airWay is decreased. The method 
may be performed by transferring energy to increase the 
caliber of the airWay. The airWay Wall may also be altered by 
decreasing a thickness of the airWay Wall. The energy may 
be transferred to the airWay Wall during an asthma attack. 

[0014] In another variation of the invention, the method 
comprises manipulating a distal portion of an energy deliv 
ery apparatus to a ?rst location along the airWay prior to 
applying the energy. The energy delivering apparatus can 
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include a rounded tip su?iciently ?exible such that When the 
tip encounters a closed or partially closed airWay, trauma to 
the airWay is minimized. The energy is then applied to a 
discrete location While the distal portion of the energy 
delivery apparatus is stationary. The distal portion can then 
be moved to a neW location and the process repeated until a 
number of discrete locations have been treated. In an alter 
native, the method comprises moving the distal portion of 
the energy delivery apparatus from the ?rst location and 
applying energy While the distal portion is being moved in 
the airWay. 

[0015] In another variation of the present invention, a 
method comprises transferring energy to or from an airWay 
Wall to treat a lung disease such as asthma. The method may 
be carried out by inserting into the airWay an apparatus 
having a cryogenic tip or other cooling means capable of 
transferring energy from the tissue, resulting in a desired 
condition such as a larger diameter airWay. 

[0016] In yet another variation of the invention, a combi 
nation of the above discussed techniques are carried out such 
that at one time, energy is applied While the distal portion of 
the energy delivery device is being moved and at another 
time, energy is applied When the distal portion of the 
apparatus is stationary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The invention Will noW be described in greater 
detail With reference to the various embodiments illustrated 
in the accompanying draWings Wherein: 

[0018] FIG. 1. is a cross sectional vieW of an airWay in a 
healthy lung; 
[0019] FIG. 2. shoWs a section through a bronchiole 
having an airWay diameter smaller than that shoWn in FIG. 
1; 
[0020] FIG. 3 illustrates the airWay of FIG. 1 in Which the 
smooth muscle has hypertrophied and increased in thickness 
causing reduction of the airWay diameter; 

[0021] FIG. 4 is a schematic side vieW of the lungs being 
treated With a treatment device as described herein; 

[0022] FIG. 5 is a partial vieW of an energy delivery 
device Which can be used to carry out the method of the 
invention; and 

[0023] FIG. 6 is a partial vieW of a thermocouple attached 
to an energy delivering device in accordance With the 
invention. 

DETAILED DESCRIPTION 

[0024] This invention relates to methods for improving 
air?oW through the airWays of a lung having reversible 
obstructive pulmonary disease. In accordance With the 
invention an airWay may be treated during an acute episode 
of reversible obstructive pulmonary disease such as an 
asthma attack. The invention comprises applying or trans 
ferring energy to an airWay Wall to increase the diameter of 
the airWay or otherWise reduce resistance to air?oW through 
the airWay. The energy may be transferred in an amount 
sufficient to temporarily or permanently increase the diam 
eter of the airWay. Notably, the method may be performed 
While the airWay is open, closed or partially closed. The 
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inventive method thus can “rescue” an asthma sufferer 
during an acute asthma episode by increasing the diameter 
of a constricted airWay. 

[0025] Various airWays are shoWn in FIGS. 1-3. FIGS. 1 
and 2 shoW a cross section of tWo different airWays in a 
healthy patient. The airWay of FIG. 1 is a medium siZed 
bronchus having an airWay diameter D1 of about 3 mm. 
FIG. 2 shoWs a section through a bronchiole having an 
airWay diameter D2 of about 1.5 mm. Each airWay includes 
a folded inner surface or epithelium 10 surrounded by 
stroma 12 and smooth muscle tissue 14. The airWay is thus 
quite different from other tissues such as blood vessel tissue 
Which does not include such folds. The larger airWays 
including the bronchus shoWn in FIG. 1 also have mucous 
glands 16 and cartilage 18 surrounding the smooth muscle 
tissue 14. Nerve ?bers 20 and blood vessels 24 surround the 
airWay. 
[0026] FIG. 3 illustrates the bronchus of FIG. 1 in Which 
the smooth muscle 14 has hypertrophied and increased in 
thickness causing the airWay diameter to be reduced from 
the diameter D1 to a diameter D3. Accordingly, the airWays 
to be treated With the device of the present invention may be 
1 mm in diameter or greater. The airWays to be treated are 
often second to eighth generation, and more preferably 
airWays of the second to sixth generation. 

[0027] FIG. 4 is an illustration of the lungs being treated 
With a system 36 Which can be used to carry out the present 
invention. The system 36 includes a controller 32 and an 
energy treatment device 30 Which may be an elongated 
member as described further beloW. The device 30 also 
includes an expandable distal section Which can be posi 
tioned at a treatment site 34 Within a lung or another target 
medium. In operation, the device is manipulated to the 
treatment site 34. RF energy, for example, is delivered 
through the energy delivering device and penetrates the 
surface of the lung tissue such that tissue is affected beloW 
the epithelial layer as Well as on the surface of the lung 
tissue. The application of energy may cause a variety of 
structural and physiological effects Which may result from 
the application of energy to the airWay Wall. For example, 
application of energy to the airWay smooth muscle of an 
asthmatic patient can debulk or otherWise reduce the volume 
of smooth muscle. This reduced volume of smooth muscle 
increases the airWay diameter for improved air exchange. 
Even small increases in the airWay siZe can provide relief as 
the resistance to air?oW varies inversely With approximately 
the fourth poWer of diameter. 

[0028] Application of energy to an airWay Wall can also 
reduce in?ammation in the inner lung tissue. Reducing 
in?ammation and edema of the tissue surrounding the air 
Way can increase the diameter of an airWay. In?ammation 
and edema (accumulation of ?uid) of the airWay are chronic 
features of asthma. The in?ammation and edema can be 
reduced by application of energy to stimulate Wound healing 
and regenerate normal tissue. Healing of the epithelium or 
sections of the epithelium experiencing ongoing denudation 
and reneWal alloWs regeneration of healthy epithelium With 
less associated airWay in?ammation. The less in?amed 
airWay has an increased airWay diameter both at a resting 
state and in constriction. The Wound healing can also deposit 
collagen Which improves parenchymal tethering. 
[0029] Application of energy to an airWay Wall can also 
inhibit the release of in?ammatory mediators in the airWay 
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Wall Which may serve as a stimulus for airway smooth 
muscle contraction. Therapy that reduces the production and 
release of in?ammatory mediators can reduce smooth 
muscle contraction, in?ammation of the airWays, and 
edema. Examples of in?ammatory mediators are cytokines, 
chemokines, and histamine. The tissues Which produce and 
release in?ammatory mediators include airWay smooth 
muscle, epithelium, and mast cells. Thus, treatment of these 
structures With energy can reduce the ability of the airWay 
structures to produce or release in?ammatory mediators. 
The reduction in released in?ammatory mediators Will 
reduce chronic in?ammation, thereby increasing the airWay 
inner diameter, and may also reduce hyper-responsiveness 
of the airWay smooth muscle. 

[0030] Application of energy to an airWay Wall can also 
increase the airWay diameter by damaging nerve tissue in the 
airWays. This folloWs because a resting tone of smooth 
muscle is nerve regulated by release of catecholamines. 
Thus, by damaging or eliminating nerve tissue in the airWays 
the resting tone of the smooth muscle is reduced, and the 
airWay diameter is increased. 

[0031] Application of energy to the airWays may cause 
other physiological responses Which result in increased 
diameters. It is to be understood, hoWever, that the invention 
is not limited to a certain physiological response or process 
except Where such a physiological response or process is a 
claim limitation in the appended claims. 

[0032] As shoWn in FIG. 4, the present invention may be 
performed using a controller 32 and a device 30 through 
Which it delivers energy to the target medium 34. A device 
30 of the present invention should be of a siZe to access the 
bronchus or bronchioles of the human lung. The device may 
be siZed to ?t Within bronchoscopes, preferably, With bron 
choscopes having a Working channel of 2 mm or less. The 
device may also include a steering member con?gured to 
guide the device to a desired target location. For example, 
this steering member may de?ect a distal tip of the device in 
a desired direction to navigate to a desired bronchi or 
bronchiole. 

[0033] Another aspect of the present invention is to treat 
more than one location. Several to many locations (e.g., 
reference numerals 31, 34 and 38) in the airWays may be 
treated in order to reduce asthmatic symptoms. This can be 
accomplished by manipulating or positioning the expand 
able basket at a target site in the airWays, expanding the 
expandable basket such that the energy transfer elements 
(e.g., the basket legs) contact the airWay Wall, and then 
delivering energy to the airWay Wall. The expandable basket 
is preferably collapsed and moved to another location and 
the process is repeated. This technique for applying energy 
at discrete locations can be repeated as many times as 
necessary to treat the asthmatic symptoms. 

[0034] The present invention also includes applying 
energy continuously along an airWay as an expanded basket 
is moved along the airWay. Speci?cally, the basket may be 
deployed, energiZed, and then moved along the airWay 
continuously to continually transfer energy to or from the 
airWay Wall as the basket is moved axially along the airWay. 
The above described methods may also be used in combi 
nation With one another. 

[0035] An exemplary partial vieW of an energy delivering 
device Which may be used to perform the invention is shoWn 
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in FIG. 5. The energy delivering apparatus 30 typically 
includes an elongate body having a proximal section and a 
distal section. The distal section features a radially expand 
able basket having a plurality of legs 106. The legs may be 
electrodes or have an active region de?ned by an insulated 
covering Which contacts the medium to be treated. The 
basket is expanded With an actuator mechanism 112 Which 
may be activated by a movable lever in a handle attached to 
the proximal end of the elongate body. 

[0036] The invention may also include an atraumatic tip 
200 to ensure that the invention does not injure airWay tissue 
When it is placed into airWays that are partially or completely 
closed. The tip may be formed of a ?exible material and/or 
may be rounded to minimiZe trauma. Examples of energy 
delivering devices in accordance With the present invention 
are described in co-pending US. application Ser. No. 
09/436,455 ?led Nov. 8, 1999 Which is hereby incorporated 
by reference in its entirety. Other examples of devices and 
methods Which may be used in accordance With the present 
invention are found in the following US. patent applications 
Ser. Nos.: 09/095,323—Methods and Apparatus for Treating 
Smooth Muscles in the Walls of Body Conduits; 09/349, 
715—Method of Increasing Gas Exchange of a Lung; and 
09/296,040—Devices for Modi?cation of AirWays By 
Transfer of Energy. The entirety of each of the aforemen 
tioned applications is hereby incorporated by reference. 
Another suitable energy device is described in International 
patent application no PCT/US00/28745. 

[0037] The energy delivery device may further comprise a 
temperature detecting element. Examples of temperature 
detecting elements include thermocouples, infrared sensors, 
thermistors, resistance temperature detectors (RTDs), or any 
other apparatus capable of detecting temperatures or 
changes in temperature. The temperature detecting element 
is preferably placed in proximity to the expandable member. 

[0038] FIG. 5 is a partial vieW of a variation of the energy 
delivery device having thermocouple 137 positioned about 
midWay along basket leg 106. FIG. 6 is an enlarged partial 
vieW of the thermocouple 137 of FIG. 5 shoWing the leads 
139 separately coupled on an inWardly-facing surface of the 
leg 106. Consequently, the basket leg itself is used as part of 
the thermocouple junction upon Which the temperature 
measurement is based. The thermocouple junction is intrin 
sic to the basket leg. This con?guration is preferred because 
it provides an accurate temperature measurement of tissue 
contacting the leg 106 in the vicinity of the thermocouple 
leads. In contrast, typical thermocouple con?gurations con 
sist of a thermocouple junction offset or extrinsic to the 
basket leg. Thermocouple junctions offset or extrinsic to the 
basket leg do not measure temperature as accurately in 
certain applications as thermocouple junctions Which are 
intrinsic to the basket leg. 

[0039] An intrinsic thermocouple junction con?guration is 
safer than an extrinsic thermocouple junction because, in the 
event one of the thermocouple leads separates from a basket 
leg, the intrinsic thermocouple junction becomes “open” and 
no thermocouple signal is produced. In contrast, When an 
extrinsic thermocouple junction separates from a basket leg 
a signal continues to be produced. The signal of a detached 
extrinsic thermocouple junction can be misleading because 
although a temperature reading continues to be produced, 
the temperature reading does not re?ect the temperature at 
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the point Where the basket leg contacts the subject tissue. 
Accordingly, an intrinsic thermocouple junction having tWo 
leads separately attached to a basket leg is preferred. 

[0040] FIG. 6 also shoWs basket leg 106 having an outer 
insulating material or coating 410. The boundaries 415 of 
the insulating material 410 de?ne an uninsulated, active 
section of electrode leg 106 Which delivers energy to the 
airWay Walls. Preferably, the insulating coating 410 is heat 
shrink tubing or a polymeric coating. HoWever, other insu 
lating materials may be used. 

[0041] Various controllers may be used to carry out the 
invention. An example of an RF controller Which may be 
used to carry out the invention is described in co-pending 
International Patent Application No. PCT (not yet assigned), 
entitled “CONTROL SYSTEM AND PROCESS FOR 
APPLICATION OF ENERGY TO AIRWAY WALLS AND 
OTHER MEDIUMS” ?led Oct. 17, 2001 incorporated 
herein by reference in its entirety. 

[0042] The controller and poWer supply is con?gured to 
deliver enough energy to produce a desired effect in the lung. 
The poWer supply should also be con?gured to deliver the 
energy for a sufficient duration such that the effect persists. 
This may be accomplished by a time setting Which may be 
entered into the poWer supply memory by a user. 

[0043] The poWer supply or generator may also employ a 
number of algorithms to adjust energy delivery, to compen 
sate for device failures (such as thermocouple detachment), 
to compensate for improper use (such as poor contact of the 
electrodes), and to compensate for tissue inhomogeneities 
Which can affect energy delivery such as, for example, 
subsurface vessels, adjacent airWays, or variations in con 
nective tissue. 

[0044] The poWer supply can also include circuitry for 
monitoring parameters of energy transfer: (for example, 
voltage, current, poWer, impedance, as Well as temperature 
from the temperature sensing element), and use this infor 
mation to control the amount of energy delivered. In the case 
of delivering RF energy, typical frequencies of the RF 
energy or RF poWer Waveform are from 300 to 1750 kHZ 
With 300 to 500 kHZ or 450 to 475 being preferred. The RF 
poWer-level generally ranges from about 0-30 W but 
depends upon a number of factors such as the siZe and 
number of the electrodes. The controller may also be con 
?gured to independently and selectively apply energy to one 
or more of the basket leg electrodes. 

[0045] ApoWer supply may also include control modes for 
delivering energy safely and effectively. Energy may be 
delivered in open loop (poWer held constant) mode for a 
speci?c time duration. For example, a poWer setting of 8 to 
30 Watts for up to 10 seconds is suitable and a poWer setting 
of 12 to 30 Watts for up to 5 seconds is preferred. For more 
permanent restructuring of the airWays, a poWer setting of 8 
to 15 Watts for 5 to 10 seconds is suitable. For mere 
temporary relief or enlargement of the airWay, a poWer 
setting of 10 to 25 Watts for up to 3 seconds is suitable. With 
higher poWer settings, correspondingly loWer time durations 
are preferred to limit collateral thermal damage. 

[0046] Energy may also be delivered in temperature con 
trol mode, With output poWer varied to maintain a certain 
temperature-for a speci?c time duration. For example, 
energy may be delivered for up to 20 seconds at a tempera 
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ture of 55 to 80 degrees C., and more preferably, energy is 
delivered up to 10 seconds at a temperature in the range of 
60 to 70 degrees C. For more permanent restructuring of the 
airWays, energy is delivered for 5 to 10 seconds at a 
temperature in the range of 60 to 70 degrees C. For mere 
temporary relief or enlargement of the airWay, energy is 
delivered for up to 5 seconds at a temperature of 55 to 80 
degrees C. Additionally, the poWer supply may operate in 
impedance control mode. 

[0047] The operator may start at loW values of poWer, 
temperature and time, and treat until the desired effect (for 
example, airWay diameter increasing or tissue blanching) is 
acutely observed, raising the poWer, temperature or time as 
needed. 

[0048] Notably, the methods of the invention may be 
performed While the lung is experiencing natural symptoms 
of reversible obstructive pulmonary disease. One such 
example is Where an individual, experiencing an asthma 
attack, or acute exacerbation of asthma or COPD, undergoes 
treatment to improve the individual’s ability to breath. In 
such a case, the treatment provides immediate relief for (i.e.; 
“rescues”) the patient. 
[0049] All of the features disclosed in the speci?cation 
(including any accompanying claims, abstract and draW 
ings), and/or all of the steps of any method or process 
disclosed, may be combined in any combination, except 
combinations Where at least some of such features and/or 
steps are mutually exclusive. 

[0050] Each feature disclosed, in this speci?cation 
(including any accompanying claims, abstract and draW 
ings), may be replaced by alternative features serving the 
same, equivalent or similar purpose, unless expressly stated 
otherWise. Thus, unless expressly stated otherWise, each 
feature disclosed is one example only of a generic series of 
equivalent or similar features. 

[0051] The invention is not restricted to the details of the 
foregoing embodiments. The invention extends to any novel 
one, or any novel combination, of the features disclosed in 
this speci?cation (including any accompanying claims, 
abstract and draWings), or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed. 

1. A method for treating asthma comprising: 

transferring energy to an airWay Wall of an airWay in a 
lung such that a diameter of the airWay is increased. 

2. The method of claim 1 Wherein said transferring energy 
is performed during an asthma attack. 

3. The method of claim 1 Wherein said transferring energy 
is performed prior to or after an asthma attack. 

4. The method of claim 1 Wherein said transferring energy 
is performed When the airWay is at least partially collapsed. 

5. The method of claim 1 Wherein said transferring energy 
includes transferring an amount of energy suf?cient to 
permanently increase the diameter of the airWay. 

6. The method of claim 5 Wherein energy is applied up to 
10 seconds at a temperature of 60 to 80 degrees C. 

7. The method of claim 1 Wherein said transferring energy 
includes transferring an amount of energy suf?cient to 
temporarily increase the effective diameter of the airWay. 

8. The method of claim 7 Wherein 10 to 25 Watts are 
applied for up to 3 seconds. 
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9. The method of claim 7 wherein energy is applied for up 
to 5 seconds at a temperature of 55 to 80 degrees C. 

10. The method of claim 1 Wherein said transferring 
energy is performed When the airWay is open. 

11. A method for treating asthma in a lung having a 
constricted airWay comprising: 

transferring energy to an airWay Wall of said constricted 
airWay sufficient to open said airWay. 

12. The method of claim 11 Wherein said transferring 
energy includes transferring an amount of energy sufficient 
to permanently open said constricted airWay. 

13. The method of claim 11 Wherein said transferring 
energy includes transferring an amount of energy sufficient 
to temporarily open said constricted airWay. 

14. The method of claim 11 Wherein said constricted 
airWay is Wholly constricted. 

15. A method for treating lung disease comprising: 

applying energy to an airWay Wall to alter the airWay Wall 
in such a manner that a resistance to air?oW of the 
airWay is decreased. 

16. The method of claim 15, Wherein said applying energy 
alters a structure of the airWay Wall to increase a diameter of 
the airWay. 

17. The method of claim 16, Wherein the structure of the 
airWay Wall is altered by decreasing a thickness of the 
airWay Wall . 

18. The method of claim 17, Wherein applying energy is 
performed during an acute lung disease episode. 

19. The method of claim 18 Wherein said acute lung 
disease episode is an asthma attack. 

20. The method of claim 19 Wherein said applying energy 
comprises applying energy up to 10 seconds at a temperature 
of 60 to 80 degrees C. 

21. The method of claim 16, Wherein said applying energy 
applies energy in an amount sufficient to damage nerve 
tissue and reduce the resting tone. 

22. The method of claim 16, Wherein said applying energy 
applies energy in an amount sufficient to alter the ability of 
the airWay smooth muscle to contract. 
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23. The method of claim 15 comprising manipulating a 
distal portion of an energy delivery apparatus to a ?rst 
location along said airWay prior to applying said energy. 

24. The method of claim 23 further comprising moving 
said distal portion from said ?rst location and simulta 
neously applying energy While said distal portion is being 
moved in said airWay. 

25. The method of claim 23 comprising terminating 
energy delivery, moving said distal portion of said energy 
delivery apparatus in said airWay to a second location, and 
applying energy to said airWay at said second location. 

26. The method of claim 23 Wherein energy is applied to 
said airWay While said distal portion of said energy delivery 
apparatus is moving and, at another time, applying energy 
While said distal portion is stationary. 

27. The method of claim 23 Wherein said apparatus 
includes a tip suf?ciently ?exible such that When said tip 
encounters a closed or partially closed airWay, trauma to said 
airWay is minimiZed. 

28. The method of claim 27 Wherein said tip is rounded. 
29. The method of claim 23 Wherein said apparatus 

includes a rounded tip such that When said tip encounters a 
closed or partially closed airWay, trauma to said airWay is 
minimiZed. 

30. A method for treating asthma comprising: 

transferring energy to or from an airWay Wall of an airWay 
in a lung such that a diameter of the airWay is increased. 

31. A method for treating asthma in a lung having a 
constricted airWay comprising: 

transferring energy to or from an airWay Wall of said 
constricted airWay sufficient to open said airWay. 

32. A method for treating lung disease comprising: 

applying energy to or from an airWay Wall to alter the 
airWay Wall in such a manner that a resistance to air?oW 
of the airWay is decreased. 

* * * * * 


