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C H E S T editorials

CHEST at the New Millennium

As we enter the 21st century, sonie reflection is

warranted on the condition of the journal. Al-
though CHEST has never suffered from any serious
maladies, on reflection it does appear to me that the
journal is now healthier than ever. I will enumerate
the areas of fitness and let you calculate the Karnof-
sky score.

We now receive an average ol 170 manuscripts per
month, about 2,000 per year. This rate is as high as
in any year in the history of the journal. What hus
changed is the nature of the manuscripts. In the past,
the large number of case reports and letters inflated
the total number of received manuscripts. This is no
longer the case. The vast majority of submitted
manuscripts are now clinical investigations. My in-
terpretation of this change is that the submitted
science has improved.

In addition, we have a healthy backlog of accepted
manuseripts in all departiments. Reviews, critical
care, surgery, cardiology, etc, arve all well repre-
sented. Despite this Hethom of submitted manu-
seripts and the healthy bacllogs, the time to publi-
cation alter the l]IdHUS(HPl is accepted has steadily

fallen and now averages 5 months. This solid list of

manuscripts reflects the efforts of an active and
vigorous editorial board

Before 1998, CHEST had never received more
than one million d()l]eu.x in advertising revenue. In
both 1998 and 1999, such revenue will top one
million dollars. The result is that the jowrnal has been
consistently profitable for the past 9 years. This
profitability has allowed us to publish without page
charges or lees for reviewing n"uu’n,LSCJ’ipts. Neither
charge to authors is contemplated in the near future.

1«111&]1\' the journal will be online with full text by
the first of the year 2000. Not only will you be dl)l(’
to read, reproduce, import, and download material
from the journal, but we will have an Interactive
Letters section also. You may submit your letter, and

it will be read by a member of the editorial board. If

warranted, it will be immediately posted on the

journal website. Il anyone, including the author of
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the mentioned manuscript, wishes to 1‘(—%ply, a similar
sequence will occur and the reply will be posted also.

The only area of concern that I can find at the
monent is the unchanging circulation of the journal.
Although we have had no significant declines in
subscribers, the number has not risen either.
Whether this reflects a constant level of membership
in the American College of Chest Physicians, the
availability of partial publication of the journal on-
line, or the reduction in the rates of training new
chest physici.ans is not clear to me now. In any case,
the circulation of CHEST is now greater than any
other currently published respiratory journal.

In most areas, the journal is quite healthy. Some
preventive medlcme may be warranted in the area of
circulation, but mainly CHEST is fit and trim. We
are definitely prepared for the new millennium, as
are our Macintosh computers.

A. Jay Block, MD, FCCP
Gainesuville, FL

Dr. Block is Editor-in-Chief, CHEST, and Eméritus Professor of
Medicine, University of F lorida.

(,(m()spum]()n(( to: A. Jay Block, MDD, FCCP, Seagle Building,
Suite 408, 408 W. University Ave, (1//11[(’\11//( FL 37()()]

Treatment of Sleep Apnea
Unmet Needs

udging by the number of publications and amount
Jof media exposure allocated to sleep apnea syn-
drome, it is obvious that the awareness of sleep
apnea as a major public health problem is no longer
restricted to a small group of sleep specialists. (0<T~
nizance of the svndrome and its consequen(e ]ms
diffused to 1(11001 and larger circles of the medical
community. The wide prevalence of the syndrome,
its strong association w1th cardiovascular morbidity
and mortality, and the relative ease by which diag-
nosis can be made have greatly influenced this
process. In view of the fact that only 7 to 18% of the
estimated 12 to 15 million persons having sleep
apnea in the United States have had their conditions
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diagnosed so far,! it can be salely predicted that the
number of cases of sleep apnea diagnosed annually
will be greatly accelerated in the coming years.
Suitable diagnosis and treatment of such a lcug_)e
number of patients is not an easy task. In recent
years, continuous positive airway pressure (CPAP)
has become the main treatment modality in sleep
apnea. There is convincing evidence that effective
CPAP treatment can alleviate daytime and nighttime
symptoms of the syndrome, such as S]OCPH]OGS and
fatigue, intellec tual  deterioration, and restless
xl(é(,p? 5 T\urthermore, studies have been carried out
demonstrating that CPAP treatment can reduce
diurnal and nocturnal BP values, as well as waking
levels of sympathetic nerve activity,®” and can
acutely reduce plasma noradrenalin levels.® Re-
cently, this treatiment was shown to be more effective
in lowering BP than a sham CPAP treatment.?
There is, however, a major drawback in CPAP
treatment and that is its l(‘]dll\ ely low compliance. In
spite of its proven efficacy, dif ferent studies showed
that compliance with C PAP treatment is no more
than 60 to 70%; in most cases, nightly nse is only
approximately 5 L.’ In general, the lesser the
severity of the syndrome, the lower the compliance.

This emphas]zes the need for alternative methods of

treating sl(*op apnea patients. In this issue of CHEST

(see page 1511), Pancer et al evaluate the efficacy of

an adjustable mandibular positioning appliance for
the treatment of snoring and sleep apnea. Although
there have been several previous publications on the
role of oral appliances in treating sleep apnea pa-
tients,'2 16 this is the largest study conducted so far.
Seventy-five of the 134 patients who were fitted with
the dental appliance were restudied by polysomno-
graphic (PSG) recordings after an average of 85 days.
Clinical assessment was made in 121 of these pa-
tients alter an average of 350 days. Overall, there was
a significant reduction in the apnea/hypopnea index
(AHI) from 44 * 28 to 12 = 15 and a reduction in
the arousal index from 37 = 27 to 16 = 13. Epworth
scores and bedpartners” assessment of snoring also
revealed a Sl%l]lfl(‘dﬂl improvement. In 38 of the 75
patients, sleep apnea was abolished. In these pa-
tients, the AHI decreased [rom a pretreatment level
of 39 2] to 5 3. In an additional 32 patients,
there was a significant reduction in the AHI from
55+ 31 to 22 18, Although the definition of a
1‘espondel may be SOlnewhat arbitrary (eg, a 50%
reduction in AHI, a decrease in AHI to < 5, to < 10,
ete.), and the efficacy of the appliance is still inferior
to that of CPAP, it is evident that the large majority
of patients in this study showed impressive improve-
ment in nocturnal breathing with treatment. While
previous studies'®!% have suggested that the chances
of success of oral appliances may be higher in
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patients with mild to moderate sleep apnea, the
results of Pancer et al demonstrated that patients
with severe sleep apnea, as well as those with mild to
moderate cases, benefited from the device.

While the study provides convincing evidence to
support the (ff](‘d() of the adjustable appliance in
treating sleep apnea, more information is needed on
the importance of side effects with this kind of
treatment. As in other studies using oral appliances,
side effects occurred in 30% of the patients and
mostly consisted of nonspecific teeth and jaw dis-
comfort, and excessive salivation. Since the patients
in this study could adjust the degree of protrusion
themselves, it is not known how many of these side
effects were caused by “aggressive” adjustment of
the device, and how many were independent of the
degree of protrusion. Unfortunately, information
about the degree of protrusion was not available for
these patients. If, indeed, side effects are caused hy
an aggressive adjustment, then control of the device
should not be left in the hands of the patients.
Furthermore, some patients could have set the
appliance to be more comfortable and thus remained
untreated. Obviously, more information is needed to
resolve this question, particularly in long-term treat-
ment.

Another lesson that can be learmed from the
present study is that the chances of successtul treat-
ment of sleep apnea, both with respect to efficacy
and with respect to compliance, may be augmented
if there is collaboration between sleep specialists and
dentists. Too often the diagnosis of sleep apnea
syndrome is made independently of treatment; the
sleep specialist who diagnosed the syndrome is not
involved in its treatment, and he or she has no
information about treatment success or failure. Thus,
sending a sleep apnea patient to have a dental
appliance fitted without monitoring his or her re-
sponse to treatment and adjugtlng the treatment
accordingly is a recipe for low compliance. Likewise,
a CPAP treatment regimen may require adjustn’lents
and further titrations in order to ensure the patient’s
compliance. Regardless ol the treatment modality,
due to the associated expenses, follow-up PSG re-
cordings or any other form of follow-up studies, are
rarely done in sleep apnea patients unless treatment
is evaluated as part of a research protocol. In many
ases, there are not even {ollow-up clinical interviews
to ensure that patients comply with treatment and
continue to be satisfied with it. Given the size of the
patient population in need of suitable treatment,
sleep specialists should play a more active role in the
treatment and follow-up of sleep apnea patients.
Reports of increased compliance with CPAP treat-
ment after using simple interventions such as weekly
phoue calls and educational programs,'™!¥ and de-
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creased compliance in patients with sleep apnea that
is diagnosed at home by ambulatory monitoring as
compared to patients whose conditions are diad—
nosed at the sleep laboratory 29 further stressed lh(’
centrality of the sleep sp(*uah%lq in the treatment
proce sdure of sle ep apnea patients. Using a low-cost
monitoring methodology for follow-up evaluation by
sleep specialists may serve both to encourage patient
compliance and to help make decisions regarding the
need for treatment readjustment. Thus, it is essential
that a close cooperation takes place between sleep
specialists and dentists in the case of oral appliances;
between sleep specialists and respiratory therapists
in case of treatment with nCPAP; and between sleep
specialists and ear, nose, and throat surgeons in the

case of upper airway surgery for the improvement of

treatment in sleep apnea syndrome.

Peretz Lavie, PhD
Haifa, Israel

Dr. Lavie is the head of the Sleep Research Laboratory, Bruce
de}])apmt Faculty of Medicine, Technion-Tsrael Institute of
Technology.

(mwspwu/uzw to: Peretz Lavie, PhD, Israel Institute of Tech-
HU]()”I/ S[tf(//) Research Laboratory, Gutwirth Building, Technion
City, Haifa 32000, Israel; e-mail: plavie@ix.technion.ac.il
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Why the Upper Airway Is Not
Like a Gall Bladder

A patient has complaints of right-sided abdominal
discomfort, fatty-food intolerance, bloating, and
nonspecilic physical findings. Gallstones are Toted
on ultrasonography, and the gall bladder is not
visualized on a technically adcquatc cholecystogram.
After there has been no response to medical therapy
directed toward dyspepsia, the patient’s physician
has reasonably localized the problem to the gall
bladder. This site has obviously well-defined “mar-
gins” (when it is out, it is out), and following

holecystectomy the surgeon is secure in the knowl-
edge that he/she has addressed problems that are
specifically related to this organ. If symptoms persist,
one can definitively eliminate the gall bladder as the
source, with the patient having undergone an effec-
tive operation that was direct ed at the wrong diag-
nosis. Unfortunately, the same cannot be said of the
upper airway as it 1e1(1tes to patients with obstructive
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sleep apnea/hypopnea (OSA/H). As has been {re-
quently noted in these pages as well as elsewhere,
the upper airway serves many physiologic and func-
tional masters, accommod: ating to the demands of
speech, deglutition, and breathing. We are aware
that each of these charges requires unique and
potentially competing properties. Inappropriate syn-
chronization of these services may have disastrous
outcome (eg, choking), requiring rescue by built-in
protective mechanisms.

The gall bladder is an obviously well-defined
anatomic structure, the removal of which is well
tolerated and resolves the consequences of dysfunc-
tion. Obviously unlike caring for a patient with gall
bladder disease, a surgeon attending an OSA/H
patient cannot excise the upper airway in its entirety.
Unless the specific location of the upper airway
dysfunction is identified, the problematic region may
not be addressed, an issue that will only come to hght
following recovery [rom surgery. As a vesult, there is
an advocacy for “site-: pv(lfl(" upper airway surgery
for OSA/H patients, which is plompted by the
imperative to treat only the dysfunctional aspects of
airway control and to minimize the adverse impact
that anatomic restructuring may have on the myriad
ol its other mandates.'-6 It is intuitively sensible that
ift the obstructing region can be identified in any
given patient, the surgery should be designed ac-
cordingly and the problem solved after a single
procedure, much like a cholecystectomy. However,
instituting this scenario presupposes that we, as
physiologists and clinicians, understand the normal
mechanisms of upper airway function and dysfunc-
tional sleep. Although there has been considerable
progress over the 1 a@t 2 decades, we challenge the
contention that such knowledge is available. I* tforts
to identity the site, much ](,ss the mechanism of
upper airway obstruction in a manner that assists
surgeons, have lead to disappointing results. The
Mueller maneuver performed during wakefulness
with nasopharyngeal endoscopic ob@ow\allon, assess-
ment of the level of obstruction using a multilevel
pressure-sensor catheter. and [lboxoptlc evaluation
of regional upper airway collapsibility during phar-
11‘1{10()10@0&11}1 induced sleep have ar 231,1:1})1)’ not
proven to be either useful or practical predictors of
surgical outcome. 710

I‘hm e are many unique challenges to designing
and evaluating optnnal surgical paradigms for
OSA/H. First, one may ask if, unlike gall bladder
surgery, it is unrealistic to conceive of truly site-
specific procedures on the upper airway. 1t may be
naive to think that surgical manipulation of one part
of the afrway has no impact on function in other
locations. In the current issue of CHEST (see page
1519), Dr. Prinsell presents his approach to site-
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specilic intervention. However, although maxillo-
mandibular advancement (MMA) was performed in
patients believed to have hypopharyngeal obstruc-
tion, postoperative cephalometric imaging revealed
shortening of the solt palate. Additionally, a number
of Dr. Prinsell’s patients had undergone concomitant
surgery on structures that might be interactive in the
pathogenesis of upper airway dysfunction, even
though these structures may not have been located
in the hypopharynx. In this light and in view of the
likelihood that function and dysfunction across re-
gions of the upper airway are interrelated, it may be
prudent to conceive of “procedure-specific” out-
comes instead of site-specific surgery.

Our current level of ignorance regarding the
pathophysiology of OSA/H obfuscates assessment of
treatment outcome and provides a unique challenge
to those of us in the field of sleep medicine. Com-
paring the efficacy of different techniques for gall
bladder surgery is relatively straightforward, mth
traditional and well-defined outcome measures.
There are few critics who would find fault with
assessment of hard end points such as postoperative
vital signs, pulmonary mechanics, oxygenation, and
radiographic abnormalities in comparing laparo-
scopic and open (:holecystectomy.” In contrast, the
concept of hard measures of therapeutic outcome
following OSA/H treatment (medical and surgical) is
confounded by uncertainties regarding the physio-
logic and clinical significance of cnllentl) employed
parameters of breathing during sleep (eg, what pa-
rameter is the appropriate measure of disease?).
Even if there was agreement regarding the proper
metric(s) of outcome, there remain important unre-
solved technical issues including variability in re-
cording techniques and criteria used to define an
dbnmmahtv for any given variable across studies.}>13
Attempts are 1,111(1(%1\\7(1}’ to address these issues,!415
but cwrently it remains difficult to determine if
disparate results across investigations, even those
examining what is putati\r’e]y the same intervention,
are biological or methodologic in nature. No solution
is currently operational, and clinicians and research-
ers must continue to work around these shortcom-
ings. It is nonetheless essential to consider the
potential impact of these deficits in critically assess-
ing the literature. In this context, interpreting the
results of the current paper in CHEST is compli-
cated by assessments utilizing data collected across a
number of different laboratories. Dr. Prinsell appro-
priately points out that this must be considered when
interpreting his results, despite the fact that all of
these facilities used “conventional criteria.” Other
confounding elements such as weight change (Dr.
Prinsell’s patients lost an average of 2 kg/m? from the
pre- to postoperative polysomnogram) must be con-
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sidered and the data adjusted accordingly. Particu-
larly in view ol the hmllatl(ms that we are currently
unable to address, research studies must be designed
to minimize methodologic variability and to adjust
for confounding factors.

In addition to the above issues, which globally
influence assessment of both surgical and med-
ical treatment outcomes, some considerations
uniquely challenge the surgeons in designing effi-
cacy studies. It is clear that the highest level of
evidence comes from prospective, randomized
controlled trials. This may be relatively easy in
assessing medical therapy ((:g, positive pressure vs
a “pill”) that does not entail irreversible interven-
tions. Randomizing OSA/H patients to one or
another surgical procedure may be more techni-
cally and perhaps ethically vexing, but it has been
done in other areas of surgery.!! Future patients
benelit from optimally d051gnecl research. There
also remains the even-more-difficult-to-resolve
potential for subtle or not-so-subtle differences
ACTOSS SUTgeons with regurd to technique in per-
forming what is termed the “same procedure.”
This factor could conceivably complicate multi-
center trials, Although technical differences could
be a consideration in assessing the literature on
gall bladder surgery outcome, it is doubtful that
these would be as significant as are the potential

varfations in the degree to which the mandible is
advanced, the volume of soft palate that might be
resected, or the location from which the hyoid
bone is resuspended. Finally, persistent symptoms

after cholecystectomy indicates that the cause of

the problem was not identified. On the other
hand, if a patient fails to improve following upper
airway surgery, it may be due to an otherwise
effective plocodmc directed to the wrong location
in the airway, an ineffective procedure directed
toward the correct Jocation, an ineffective proce-
dure directed to the wrong location, or the pres-
ence of comorbid disease. Resolution of this di-
lemma  depends on  greater pathophysiologic
insight to provide better matching of the patient
and the procedure. We are not there yet.

In swmmary, we must conclude that the upper
airway is not like the gall bladder, and in light of the
above discussion (as wel] as for a variety of other
reasons), it probably never will be. We admit to
stretching our point. However, if surgery for OSA/H
is going to evolve into a routinely successful treat-
ment dltmmmve, as it has for gall bladder disorders,
rigorous attention to the Scientific Method must be
apph(‘d in its development. If site-specific surgery is
possible, and even if it is not, we must first have

<

more “specific insight” into the mechanisms of upper
airway function cmd dysfunction during sleep.

Mark H. Sanders, MD, FCCP

Patrick |. Strollo, Jr., MD, FCCP

Charles W. Atwood, Jr., FCCP

Thomas Braun, PhD, DMD

Jonas T. Johnson, MD

The Pulmonary Sleep Medicine Group
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Bloody Pericardial Effusion

Clinically Significant Without Intrinsic
Diagnostic Specificity

b leeding in any tissue is always concerning and
7 potentially serious, either as a marker of dis-
ease or of potential bl()()d loss. Hemopericardium
(Table 1) comprises sanguineous pericardial effu-
sions (which do not clot), frank blood due to
wounds, and rupture into the pericardium of
cardiovascular structures. The latter usually over-
whelms the fibrinolytic and anticlotting activities
of the pericardial mesothelium? and therefore
usually clots. In cases of frank bleeding, the cause
is {I(‘({ll(‘llt]\f manifest or rapidly becomes so.
Bloody pericardial elfusion, on the other hand, is
dmgnostl('dl] more Chal]on(rmg1 because of the
wide variety of conditions that simultaneously
produce fluid (mostly exudates) and various de-
grees of bleeding into it, presumably [rom irritated
cupil]elric-*s. Contempaorary experience indicates the
very broad range of effusions. including common
viral pericarditides, that may exhibit sanguineous
pericardial effusion,> in contrast to the time-
dishonored teachings about the frequency of life-
threatening underlying lesions, notably tuberculo-
sis.  With the exception of AIDS patients,
tuberculosis has been disappearing, at least in the
industrialized Western world. Of course, diagnos-
tic specificity is heavily related to the pl(*‘\/d](ﬂl(‘@
of any disorder in a given population, and the
skewed populations of referral centers and insti-
tutions, which have developed populations of par-
ticular kinds of patients, will reflect this.

In this issue of CHEST (see page 1564), Atar
and colleagues render a signal service in their
analysis of serosanguineous pericardial effusions in
a hospital with a patient population paralleling that
of most community hospitals that have catheter-
ization laboratories and cardiopericardial surgery.
They have amplified the value of their article by
dohmn(r their terms and classifying the etiologies
ofb oody pericardial effusions (then Table 1); they
speci 1(;(1]1) confined their studyv to nonclottmg
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Table l—Hemopericardium*

[temopericardium
Frank blood
Wounds
Penetrating
Catheters
Pacemaker wires
Ablation of arrhythmogenic tissue
Chest (cardiac) wounds
Esophageal wounds/erosion
Intracardiac injections during resuscitation
Cardiac laceration
Pericardiocentesis
Removal of epicardial wires
Amniocentesis (fetal tamponade)
Blunt cliest trauma
Empacts/deceleration
Resuscitation
Cardiac abnormalities
Chamber rupture
Hemorrhagic infarct
Neoplasms—malignant/benign
Firosion of pericardial vessels
Pericardial irritant coagalation disorders
Vascular tumors
Aortic disease
Dissecting hematoma (Caneurysm”)
Intramural hemorrhage
[emorthagic diatheses
Reperfusion/thrombolysis
+ Pericarditis
+Iemorrhagic infarct
Primary coagulation disorders
Scurvy
Bloody pericardial effusion
All [rom frank blood section above
Idiopathic pericarditis
Infection (all forms)
Parasitoses
Noninfective inflammation
Uremic 1‘)@1‘1(‘;1!'()i(i5
Vasculitis—connective tissue discase group

*From Spodick DIH. Acquired pericardial disease: pathogenesis and
overview, In: The pericardium: a comprehensive texthook, New
York, NY: Marcel Dekker, 1997, 83. Used with permission.

effusions, ‘e, excluding pure hemopericardinm, in
150 patients, all with cardiac tamponade. Clearly
their state-of-the-art and state-of-the-science pre-
sentation demonstrates the nonspecificity of
merely finding a significant amount of blood in a
perics ardial <=ff1m(m with three fourths of their
group classified ainong iatrogenic (due to invasive
procedures), malignant, idiopathic, and complica-
tions of atherosclerotic heart disease. Their Table
3 lists and directly cites five “most referenced”
United States textbooks (from 1994 to 1998 edi-
tions) that perpetuate the notion that tuberculosis
is a common cause of bloody pericardial fluid. This
should alert readers that textbooks frequently
perpetuate the notions and ideas of previous edi-
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tions, often because some contributing authors are
less interested in making serious efforts to write
pwuse]v or to rewrite (,hdpteu than thev are in
doing original work. This is also a symptom of
me(lmne s glacial movement in fields like pericar-
diology, in whmh there are only a few dedicated
specialists.

Atar and colleagues present a picture of symp-
toms. signs (including pulsus paradoxus), ECG
abnormalities, and Imaging abnormalities that re-
flect contemporary experience, as do their mortal-
ity statistics: patients with malignancy-related ef-
fusions died within months, excepting those with
lymphomata, while patients with iatrogenic and
idiopathic bloody effusions survived quite nicely.
Moreover, the authors point out the overall poor
results of effusion cytology studies and cultures
(laboratory results changed the prepericardiocen-
tesis dmdnosxs in only 3 of 96 patients). Indeed,
only 12 patients had anv positive findings in their
1)(“11( ardial fluid. Pericardial 1)101)%\/ was pel[mmed

the discretion of the patient’s physician and is
not reported. This is probably becam@ there were
either too few biopsies or those that were obtained
were not helpful. This would reflect a common
experience that the results of pericardial biopsies
are either negative or nonspecific, probably be-
cause both normal and abnormal pericardial fluids
exude via the wvisceral pericardium, containing
combinations of substances from the cardiac inter-
stitium and the visceral pericardial mesothelium.
Yet, a biopsy of the visceral pericardium is almost
never performed. A potentially productive inves-
tigation would be to perform a biopsy of the
visceral pericardium at surgery or by pericardios-
copy (taking care to avoid the coronary vessels) in
patients for whom determining etiology could
provide targets for specific therapy.

David H. Spodick, MD, DSe, FCCP
Worcester, MA

Dr. Spodick is Professor of Medicine, University of Massachn-
selts ‘Vle tical School; and is also alTliated with the Cardiovascular

Division, Saint Vincent Hospital.
Correspondence to: David H. Spodick, MD, DSc, FCCP, Saint
\'ul(rnf Hos )1/(1], 25 Winthrop St, Worcester, L\IA 01604
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Improvements in Lung and
Respiratory Muscle Function
Following Lung Volume
Reduction Surgery

Smaller May Be Better, But How
Long Does It Last?

S ince lung volume reduction surgery (LVRS) was
umodnu d in 1992, consider dl)le controversy has
revolved around this pmced‘ure that improves dys-
pnea and quality of life in patients with COPD.
Measurements of physiologic variables of airway
obstruction, elastic recoil pressure, gas exchange,
and exercise capacity all improve within the first year
after LVRS. These findings occur more dre d]]lcll](l‘d“}/
with bilateral rather than with unilateral resection. In
addition to these changes in conventional hing vol-
umes and mechanics. thoxe are at least short-term
1mpm\«0mmm inre splmt()r\ muscle function or con-
trol of ventilation in patients with severe emphysema
who have undergone LVRS. In this issue of CHEST
(see page 1593), Lahrmann and colleagues describe
an elegant study in which they dssessed the relation-
ship bet\veen dyspnea and respiratory mechanies,
muscle function, and central drive at 1, 6, and 12
months after LVRS. As expected, they found signif-
icant increases from preoperative values in FEV,
and decreases in residual volume (RV) and total lung
capacity (TL.C) 1 month after LVRS. More intriguing
were then hndmgs that maximum exercise capacity,
maximum  oxygen uptake, respiratory muscle
strength, m\(hudn(e capacity, central diaphragmatic
drive, and dyspnea during loaded breathing all
reached statistical mgmfl(,cmce not less than 6 months
alter LVRS. Of some clinical importance is their
additional finding that even as FEV|, TLC, and RV
bogan to return to preoperative values 12 months
after LVRS, respiratory muscle function continued
to improve, while intrinsic positive end-expiratory
pressure decreased further during this period. Since
it has been shown that diaphragmatic activity de-
creases when muscle length decreases for a given
neural drive,! factors other than changes in lung
volume and a resumption of a more ddv(mtcuroous
operational length of the respiratory muscles must
account for the improvement in 1‘espiratory muscle
function and dyspnea.

The hyperinflation of COPD takes many years to
develop and may be accompanied by adaptive
changes in the chest wall and respiratory muscles.
Acute reductions in muscle fiber length, as occur in
the diaphragm during acute hyperinflation, decrease
the length of all the sarcomeres, leading to a reduc-
tion in muscle contraction force (length-tension re-
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lationship). Several animal experiments have shown
that limb muscles can be remodeled® when muscles
are immobilized (or a few weeks in stretched posi-
tion, they lose sarcomeres. Studies by others have
demonstrated similar adaptive changes that occur in
the diaphragm in experimental emphysema.® Pro-
longed h\pennﬂdtnm results in loss of sarcomeres
with a shift of the active length-tension relationship
toward shorter lengths. In addition, loss of dia-
phragm weight, thickness, and surface area in many
COPD patients also contribute to decreased force
generation.*? It is therelore reasonable to assume
tlmt such structural and functional changes revert
towards a more normal state over a period of several
weeks following LVRS. Adaptive responses would
also explain the continued improvement in respira-
tory muscle function even as hing volumes began to
deteriorate alter 1 year.

In addition to respiratory muscle weakness, pe-
ripheral (limb) muscle weakness is conmmonly ob-
served in patients with COPD and may contribute to
exercise intolerance.® In a recent study, Bemard and
colleagues”™  demonstrated  that the quadriceps
stwngth/muqde Cross- sechondl ratio in patients with
COPD was similar to that ol normal subjects, sug-
gesting that weakness in COPD is due to muscle
at 10phv related to deconditioning, disuse atrophy,
and possibly malnutrition. Thus, improved exercise
performance and activities of daily living observed
following LVRS® may also account for the phase lag
between the observed changes in lung and respira-
tory muscle function.

The data of Lahrmann and colleagues also show
that while the intensity of dyspnea deue wed by 37%
1 year alter LVRS, the TFVl dctuall) lost more than
half of the amount it had g gained immediately after
surgery. Indeed, several authors have found, at best,
o weak correlation between FEV, and chronic dys-
prea.?t® By contrast, in COPT) patients, there is a

close association between chronic dyspnea (MRC
scale) and expiratory flow limitation during tidal
breathing at rest,? a common finding in patients with
severe airway obstruction. Murciano and col-
leagues!! showed that following single lung trans-
phntatxon for end-stage COPD, expiratory {low lim-
itation at rest became uncommon, Lontubutmg to a
reduction in chronic dyspnea. Furthermore, a de-
crease in [unctional residual capacity following single
himg transplantation, and likely LVRS, leads to a
snbslmiml improvement in inspiratory capacity, in
turn leading to a marked Illl])l()\/t‘ll]?‘lll in tidal
volume during muscular exercise, and hence to
enhancement ()i exercise performance.

The important issue is how long these adaptive
changes in remodeling last after LVRS and allow the
patient to continue a reasonable degree of quality of
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life. It is hoped that this question will be answered by
the outcomes arising from the nationwide, multi-
center, 7-year randomized controlled trial initiated
by th( National Institutes of Health. The study by

Lahrmann provides an early idea by showing that, at
least during the first year after LVRS, a reduced
ventilatory drive contributes to a reduction in dys-
pnea, even as certain measurements of lung and
1'espiratmy muscle function l)egjin to return to pre-
operative values. Gelb and colleagues'® showed that
while several variables of lung mechamcs showed
signilicant improvement 6 to 12 months [ollowing
LVRS, there was also a variable tendency for many of
these indices to drilt back towards presurgical values
after 2 years. Such changes are akin to the loss in

For related information see page 1608

elasticity of a stocking or fishnet after repeated
sewing ol holes in its torn fabric: the supporting
fibers continue to deteriorate and stretch even as the
rents are repaired. Over time the lung loses its
elasticity, resulting in increased volume, dynamic
airway collapse with increased intrinsic positive end-
expiratory pressure, worsening dyspnea and disabil-
ity, and ultimately, 1‘es‘pirato1‘v failure.

It remains to be seen whether surgical approaches
(in conjunction with or without a rehabilitation
ploglam) offer a long-term advantage over a care-
fully planned and directed rehabilitation program
alone.

Ahmet Baydur, MD, FCCP
Los Angeles, CA
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Serial lung function

Asthma
We Need To Do Better!

Asthm‘x is a very common chronic disease with a
sell-reported 1)1@\/eﬂence of 13.7 million persons
(1993-94 sirvey).! In 1995, there were an estimated
1.8 million emergency department visits for treat-
ment of acute asthma.! Office visits for asthma have
more than doubled in the past 20 years.! Estimated
costs of asthma management exceed $5 billion per
year, with hall of all costs used for acute exacerba-
tions that are managed in the hospital setting 23 With
this type of expenditure for asthma, why are so many
of our patients not doing well?

To improve the overall management ol asthma,
the National Asthma Fducation Program expert
panel published guidelines in 19917 and an interna-
tional consensus was published in 19925 The state-
ments stress the importance of asthma educdt.lon,
self-monitoring of asthma symptoms, and outlines a
ste])\\ls 1pp1()dd] to asthma care inc udmo the use
of inhaled corticosteroids for moderate dﬂd severe
asthma. They also recommend providing the patient
with a written “plan of action” that can be initiated at
the onset of an acute attack. In discussions with
colleagues and teaching of residents, we all refer to
the consensus statement. But why has this not
become actual practice?

There are many reasons that can be listed: psycho-
social issues including the inability to afford medica-
tions, the lack of a primary care physician, and
continned exposure to known irritants, especially
cigarette smoking. In this issue of CHEST (see page
163&) McD 1[1\/101 et al swrveyed their asthma
population in a .P]tt.sl)urgh emergency department
and compared the patient’s knowledge and their
outpatient treatment with the consensus guidohnes,

Patients in this study and those using hospital emer-
gency departments generally have a poor under-
5tc111(1111g of their disease and poor management
techniques.

Acccording to McD Taylor et al, approximately
60% of patients were undertreated with medications,
and > 80% had no plan of action for acute exacer-
bations. Their patient population had a poor under-
standing of their disease and were unclear on the use
of their medications. With regards to the recommen-
dation of inhaled steroids for moderate to severe
disease, only 50% of their patient population used
some form of steroid therapy (but again, some did
not understand its proper use).

Another recent study by Legorreta et al® demon-
strated dismal results also. Of interest, this study was
conducted by written survey of an asthma population
enrolled in a large health maintenance organization
(HMO) in California. Of those patients \Vlth severe
asthma, 72% had a steroid inhaler, but only 54% of
those patients used it daily. As for monitoring peak
flow, only 26% of respondents had a peak ﬂowmetel
but only 16% of those patients used it daily to
monitor their disease. Remember, this was a popu-
lation of patients with insurance who should have
been able to obtain medication, peak [lowmeters,
and access to care.

Many patients seeking care in emergency depart-
ments may not have a primary carve provider. Accord-
ing to McD Taylor et al, only 38% of the patients
could name a primary physician as the person from
whom they obtained asthma education. Therefore, a
significant number of patients received information
from other sources. Many did not see a physician on
a regular basis, which is important for patient edu-
cation and adjustment of medications. Perhaps if the
patient had a primary care physician with regularly
schieduled follow-up visits, they would be mana@’ul
and educated more appropriately and not use the
emergency department for care,

The article by Kolbe et al” should remind us that
other factors influence the ability of our patients to
manage their disease. Asthma knowledge was com-
pared to actual behavior during an acute attack. It
was found that a reasonable knowledge base alone
does not translate into ap]_)r()priate action. Factors
that may influence the “gap” include non-European
descent, feeling stigmatized by the disease, high
anxiety, concerns over the cost of medical care, hwng
on b()cml Security benefits alone, low education, and
the recent loss of a partner. When seeing asthma
patients, it is important to realize that there are other
social and psychological issues influencing that par-
ticular individual. Asthma education should begin
with dealing with some of these issues that affect the
everyday life of our patients.
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Education is a big principle of current asthma
management. The patient should understand their
disease process, understand their medication and
how to use it, and be able to react to changes in their
disease by symptoms and/or actual measured peak
flow. In the above-mentioned studies, it is clearly
demonstrated that these points are not being made
to our patients. Peak flowmeters were not widely
available or used by this patient population. Peak
flow is a valuable tool to aide the patient and
physician in the management of asthma. 1t provides
an objective measurement of airflow obstruction.
However, it is only valuable when used, and those
who use the peuk flowmeters are usually well-
monitored, well-motivated  patients. Peak flow-
based action plans have been shown to improve
asthma control and reduce the number of emergency
department visits.? However, this has been a short-
tmm effect. The patients may benefit from contin-
ued support and reminders from their primary care
provider or asthma specialist concerning peak flow
measurement and the use of inhalers. Education and
good follow-up with a provider seems to influence
the use of an inhaled steroid, at least over a short-
term period.?

The gnidelines suggest that all asthmatic patients
measure their peak flow and symptoms daily. Some
patients can only follow their symptoms, and those
patients should be educated to do so. While it would
be beneficial to the patient to have a peak flowmeter
and to use it daily, the reality is that only well-
motivated patients will do so. (/t‘ltdnll knowing the
patient’s best peak flow is a valuable tool to guide
emergency management. Perhaps measuring the
peak flow in the office when the patient is feeling
well is the best we can do for some patients!

The article by McID Taylor et al, along with the study
by Legorreta et al® s hould he a wake- ~up call for all who
see asthma patients, whether it is in the primary care
setting, the asthma spe(mlt\/ setting, or in the emer-
gency department. All of us need to work harder at
(3(11.1(41 ting our patients and helping them deal with all
aspects ol their disease. Yes, the medications can be
expensive, but this seems to be an excuse. The study by
Legorreta et al® was conducted with people enrolled at
an HMO; all patients should have had their medicines
provided through their health plans. There are pro-
grams available to patients who cannot afford medica-
tion such as state insurance plans, or even through
some of the pharmaceutical companies.

We may not be able to motivate our patients to do
ey (\ndhmw suggested i the guidelines, but we can
strive for a few of the bd%l(‘ . All of us, including
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those practicing in the emergency depdltment set-
ting, can make an effort to do better. At each h patient
encounter, we can readdress the basic issues and
educate our patients about their disease. The most
important aspect of education is inhaler technique
and a review of the medications. Inhaler technique is
generally suboptimal, and many may benefit from
the addition of a spacer. Explain the need for daily
use of an inhaled steroid, and explain the use of a
“quick reliever” medicine. Give them a specific plan
of action when they leave the emergency department
or urgent-care clinic. This plan can be symptom or
peak-flow based and should be adequate until they
see their primary care provider in a few days. Stress
the importance of follow-up in 2 to 3 ddys Finally,
stress the 1mp01t,mce of avmdmg 1<nown irritants,
especially cigarettes. If we as physicians do basic
education at every visit, we will eventually do better!

Janet Poponick, MD
Cleveland, OH

Dr. Poponick is Senior Instructor at Case Western Reserve
University.
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