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Management of sinusitis in the 2

Brent A Senior, MD* and Duvid W Kennedy, MD#

Objective: To describe puthophysiologic links between sinusitis and asthma: to
identify means of dizgnosing sinusitis in the asthmatic: to discuss the n:anagement
of asthmatic patients with sinusitis, both medical and surgical; to examine the
outcome of managing the asthmatic patient with sinusitis.

Data Sources: Prospective and retrospective data from the author - CX[ rience
was evaluated. Medline database was searched from lanuary 101440 usag the
keywords “asthma™ and “sinusitis™ without restriction to species or lunguage; 48
articles identified. Relevant articles referenced in retrieved sources, current texts in
otorhinolaryngology and sinus disease were also utilized.

Study Selection: From data source abstracts, pertinent articles (33) and bhook
chapters meeting the objectives of our paper were intensively reviewed,

Results: Clinical and experimental studies indicate that sinonasal inflammation
can result in worsening of lower airway disease, while the exact nature of this
relationship remains debated. Regardless of mechanism, identification of the asth-
matic patient with chronic sinusitis using the techniques of nasal endoscopy and CT
scanning can lead to treatment of sinusitis with overall sinus and asthmatic disease
improvement. Proper management is first medical, while surgical approaches are
reserved for persistent cases. Traditional, more radical, surgical approaches have
shown good results overall, while newer techniques of functional endoscopic sinus
surgery which respect anatomy and mucosal function are less studied but expected

to result in similar or better long-term outcome.
Conclusions: Sinusitis and asthma coexist and impact on one another at many
different levels. Proper identification of the asthmatic patient with chronic sinusitis

can be readily discerned by an accurate and
nation including nasal endoscopy and CT

thorough history and physical exami-

seaining. Proper medical und surgical

management of sinusitis in the asthimatic patient can result in both improved
sinonasal and asthmatic symptoms with fewer physician visits and decreased need

for medication.

INTRODUCTION

Sinusitis and asthma are both signifi-
cant health problems in the United
States. Data from the National Health
Survey indicate that sinusitis afiiicts
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14.7% of the United States population,
Both sexes and all income groups and
races are approximately equally affect-
ed.! While asthma occurs in only up-
proximately one-thiret as many patients
(5.14% of the general population). it
has resulted in an ever increasing n-or-
bidity and mortality? increasingly im-
pacting the US economy with a direct
and indirect cost of 4.5 bLillion dollars
in 1985 increasing 10 6.2 billion dollars
in 1990.?

Also significant is the impact that
these illnesses have on patients® over-
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sthimatic patient

all physical and mental health, Using
the Medical Outcome Study Short-
form 36-ltem Health Sarvey, individ-
nals with sinusitis have been found to
have significantly  increased hodily
pain and diminished social function-
ing, as well as a worsened perception
of gencral health, more problems with
work or other daily activities, and dj-
minished  vitality.® Indeed. patients
with sinusitis have less favorable out-
looks on their general health than pa-
tients with angina and have signifi-
cantly more bodily pain than those
with back pain or sciatica.’ Not unex-
pectedly, those with sinusitis and
asthma together have even lower vital-
ity scores, and lower assessments of
functioning at work and in daily activ-
ities.?

While the medical, economic, and
social impact of each disease is signif-
icant, the combination of the two Is
clearly greater than the sum of its
parts. In this review, we will set out 10
discuss the links between these two
illnesses, as well as methodology for
the diagnosis of chronic sinusitis in the
asthmiatic, medical and surgical man-
agement of the patient, and the ex-
pected outcomes. Overall, it is our be-
lief that a thorough history and
physical examination including rigid
intranasal endoscopy and CT scanning
canidentify the asthmatic paticnt with
sinusitis and that excellent manage-
ment of asthmatic patients with sinus-
itis cun favorably impact all these crit-
ical wmeas: medical, economic, and
social.

LINKS BETWEEN SINONASAL
DISEASE AND ASTHMA

izighty percent of patients with asthma
have rhinitis, while 5% to 15% with




.

perennial thinitis have asthma. and
33% to 75% of children with asthma
have been found to have abnormal si-
nus radiographs.® ¢ Is this relationship
between these two diseases causal or
merely an epiphenomenon of the same
infectious or immune-mediated discase
affecting the entire respiratory tract?
The guestion has interested physicians
for centuries. Galen in the second cen-
tury advocated purging the nostrils of
secretions (dripping from their seat of
origin in the brain) in order to relieve
the lower breathing passages.” From
then until the 17th century. sinonasal
disease as a cause of asthima was ac-
cepted as certainty and never ques-
tioned. When anatomic study in the
1600s. however, failed to confirm the
conduit from the skull to the lungs
through which secretions would flow,
acceptance of this mechanism fell into
disfavor.®

Renewal of this theory occurred.
however, in the late 1800s and early
1900s when studies began to demon-
strate a causality between pathology in
the nose and lungs. Kratchner, a
French physiologist, in 1870° showed
increased lower airway resistance in
cats when stimulating the noses with a
number of irrtants including SO,,
ether, and cigarette smoke. Dixon in
1903 produced bronchoconstriction
with electrical nasal stimulation in
cats; a response that was obliterated by
sectioning the vagus.'® Voltolini in
1871 reported a case of a patient whose
asthma resolved after polypectomy.!!
And in an article entitled “Asthima as a
nasal reflex,” Greenfield Sluder in
1919 described asthma as mediated by
the “sympathetic” [autonomic] ner-
vous systern in reflex from the nose.
He presented cight cases where irmi-
tants applied 1o the sphenopalatine
aanglion worsened asthma. while top-
ical cocaine applied to some improved
it

Since then, debate has continued to
rage. Studies casting doubt on the ex-
istence of a sinonasal bronchial reflex
include Hoehne and Reed.'? Rosenberg
et al,"* and Schumacher et al.” Hochne
and Reed, in 1971, applied histamine
solutions or ragweed particles to the
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nasal mucosa of eight patients with
ragweed allergy and asthma. Despite a
severe hay fever response in all. no
change in FEV, occurred in any until
particles were inhaled orally or placed
on the base of tongue. They concluded
that “ragweed asthma is not initiated
through an allergic veaction in the
nose.” but, in fact, “if obstruction of
atrways in asthma arises through reflex
mechanisms, the sensory are of this
reflex originates below the orophar-
ynx.""* Rosenberg in 1973 pointed out
similar findings when ragweed parti-
cles were spplied to nasal mucosa in
challenge testing.™ Schumacher et al
in 1986 in a placebo-controlled, non-
randomized, double-blind study did
not demonstrate a nasobronchial reflex
in normal patients, nor patients with
stable asthma and allergy.® Findings
such as these led Friday and Fireman
to conclude “there are no data to sup-
port a nasobronchial reflex as a factor
in chronic asthma.”'¢

Other investigators have arrived at
different conclusions. Kaufman and
Wright in 1969 instilled silica particles
into the noses of ten nonatopic subjects
with significant increase in airway re-
sistance.!” Atropine obliterated this ef-
fect. They also showed that electrical
current applied to cranial nerve V re-
sulted in bradycardia and apnea, an
effect again obliterated by atropine.”
Togawa and Ogura in a 1966 study of
121 subjects without asthma or aller-
gies found decreased lung compliance
and increased pulmonary resistance
with increasing nasal obstruction re-
lated primarily to septal deviations.® In
animals and man, occlusion of one
nostril has been shown to cause a rel-
ative decrease in ventilation of the ip-
silateral Tang: while in rabbitsschronic
unilatcrn] nasal obstruction cuuses a
thoracic deformity with reduced vol-
ume in the ipsilateral thorax, implying
laterality of the reflex.'® Yan and
Salome in 1983 reported that in pa-
tients with active rhinitis who were
challenged with intranasal histamine,
cne-half showed a decreased FLEV,,
suggesting that a certain threshold of
nasal disease severity may be neces-
sary to provoke a reflex.'

Anccdotal evidence for such areflex
also exists. George Joseph Smith and
his “brides in the bath™ is a famous
forensics case wherein Mr. Smith al-
legedly lured three successive wives
into a bathtub, and. placing one arm
behind the knees, immersed the head
with the other. This resulted in a rush
of water into the nose. triggering a
massive sinonasal cardiopulmonary re-
flex and death.” Sudden reflex cardiac
arrest from water entering into the up-
per respiratory tract is a recognized
cause of death by forensics experts.
“Sudden sniffing death™ is a similar
example where sudden death occurs
from sniffing certain irritants such as
airplane glue, solvents, etc for the
“high” produced.?!

Other studies have suggested that
the sinonasal bronchial reflex, if it ex-
ists, may not be mediated by the auto-
nomic nervous system but through
other mechanisms. Harlen, et al
pointed to the eosinophil, noting his-
topathologic similarities between para-
nasal respiratory epithelium and bron-
chial epithelium in asthmatic patients,
including the degree of infiltration
with eosinophils.?? Inflammatory me-
diators such as leukotrienes, prosta-
glandin D2, and histamine have also
been implicated by either a systemic
effect resulting from irritation of si-
nonasal mucosa: by a local effect,
stimulating imitant receptors in the
nose or sinuses and setting off a reflex
arc?’; or by microaspiration, particu-
larly during sleep.” N

While the arguments continue to
rage regarding the existence of a si-
nonasal bronchial reflex and the par-
ticular mechanism involved, one thing
appears consistently thronghout the lit-
erature: appropriate and effective treat-
ment of sinusitis in Most patients can
result in improvement or stabilization
of a patient’s lower airway disease.
This has been previously well de-
scribed using medical and traditional
surgical procedures such as intranasal
sphenoethmoidectomy and Caldwell-
Luc.”™ and more recently utilizing
newer techniques of functional endo-
scopic sinus surgery.”®?” Similar find-




L R K AR NN,

ings have been noted in children as
well as adulrs, 5

There is however, clearly a group of
patients where treatment of sinusitis
does not result in the improyement one
would hope; where a presumed sinona-
sal bronchial reflex arc doesn’t scem to
exist. It is this same group of patients
who continue to experience problems
with recurrent and chronic sinus infec-
tions as well as asthma despite excel-
lent and appropriate medical/surgical
therapy. With respect to this group of
patients, F. W. Davison in 1966 coined
the term “mucosal misbehavior,”¥
while we have resurrected the term
“reactive airways disease,” commonly
found in textbooks throughout the
1930s to the 1960s to describe the up-
per and lower airways responding
pathologically as one unit.>! The term
refers to a systemic respiratory muco-
sal disease; mucosa in the lower air-
ways and in the upper airways re-
sponding in a hyperreactive manner to
the slightest environmental stimulus,
whether allergen or not. These patients
may be particularly difficult to manage
for the allergist, pulmonologist, and
the otorhinolaryngologist. It is likely
that genetic predisposition will prove
to be a significant factor in the patho-
physiology of patients with this prob-
lem.

DIAGNOSIS OF SINUSITIS IN
THE ASTHMATIC PATIENT
Sinusitis refers to any inflammatory
condition occurring in the paranasal
sinuses. Acute sinusitis, defined as
syinptomatic inflammation of the para-
nasal sinuses lasting no longer than 6
to 8 weeks and occurring fewer than
four times a year is usually readily
diagnosed in the asthimatic patient with
new complaints of facial pain. tender-
ness, fever, and discolored nasal drain-
age. More challenging to diagnose is
the patient with chronic  sinusitis
whose symptoms may be more vague
and subtle. persisting more than 8
weeks at a time and four or more times
a year." Because of the clear impor-
tance of excellent management of
chronic sinusitis in the asthmatic pa-
tient, accurate, sensitive diagnosis is

key. In the past. physicians relied on
only crude instrunientation with nasal
speculum examinations and plain sinus
radiographs alone, leading. undoubt-
edly, to missed cases of disease. Over
the last 10 years, we have scen a “rhi-
nology revolution”™ leading to greater
technical sophistication and greater un-
derstanding of chronic sinusitis as a
disease in and of itself, so that sensi-
tivity from a good history and physical
examination, including nasal endos-
copy. is high and missed diagnoses
unlikely. Combined with CT scanning
of the paranasal sinuses, virtuaHy all
cases can be appropriately identiified
and treated.

Key to this revolution has been the
developiment and utilization of the
rigid nasal endoscope (Fig 1). Origi-
nally developed from a modified cys-
toscope in 1902 by Hirschmann and
Valentin, these physicians, followed a
year later by Reichert, were able to
introduce the scope directly into the
maxillary sinus.?® Hirschmann fol-
lowed this work with the first surgical
procedure performed on the ethmoid
sinuses using the endoscope in 1904.%
Despite this, acceptance of nasal en-
doscopy was slow to come. New en-
doscopes developed by Professor
H. H. Hopkins in 1951 to 1956 with
improved resolution, large field of vi-
sion, and accurate color. led to a re-
newal of interest in endoscopy of the
upper airways in the 1970s.° The work
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of Messerklinger in the 1960s and
1970s and subsequently Stammberger
in Austria and Kennedy in the United
States has led now to a systematic ap-
prauch using the endoscope for diag-
nosis of disease of the lateral wall of
the nose.™™ Indeed. use of the rigid
mntranasal endoscope has identified na-
sal puthology in almost 40% of pa-
tients deemed normal using traditional
hinelogic examination.™

The technigue that has been devel-
oped to examine the Jateral wall of the
nose involves effectively three passes
of the endoscope in the decongested
and ancrthetized nasal cavity.™ A
4-imm 30-degree scope has been found
to provide the most useful view and the
grestest information in the average pa-
tient, though narrower diameter 2.7
mm scopes are available for narrower
noses and different angled scopes for
unique situations. In all passes, the ex-
aminer is noting the appearance of the
mucosa. One looks at the color: is it
pale or hyperemic? Is it edematous or
hypertrophic? Are there polyps or pus
present? One looks at quantity and the
quaiity of the mucus present. Is it clear
or opaque? Thick or thin? Discolored
as in active infection or tenacious as in
allergic fungal disease? And finally,
one looks at the structures for contrib-
uting anatomic abnormality such as
turbinate septal contact. massive con-
cha bullosu. or medially rotated unci-
nate or evidence of past, as with acces-

Figure 1. Rigid intranasal endoscopes providing visualization at 0, 30, and 70 degree angles. Karl
Storz Endoscopy-America. Culver City, CA. Reprinted with permission.
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sory  maxillary  ostia, or  present
infections. If pus is seen in the middle
meatus, cultures can be obtained using
a4 Tmicro” cotton-tip applicator and an-
tibiotics chosen based on organism and
sensitivity (Fig 2).

Specitically. diagnostic nasal endos-
copy is performed in three passes on
cach side of the sinonasal cavity, ™"
The first puss of the scope s along the
nasal floor und into the nasopharynx
allowing for carcful examination of the
inferior meatus and turbinate. Mucus
irailing into the nasopharynx is fol-
lowed for evidence of origin in the
sphenoid or posterior ethmoids,  if
coursing over the torus tubarius, or
from the muddle meatal structures, if
coursing below the torus. A second
pass is made between the middle and
inferior turbinates, examining the infe-
rior portion of the middle meatus, and
the fontanels for evidence of bulging
or accessory maxillary ostia. This pass
then continues by rolling the scope me-
dially into the sphenoethmoidal recess
located medial to the middle and supe-
rior turbinates where the slit-like or

Figure 2. Endoscopic photograph illustrating

oval sphenoid sinus ostium can be ex-
amined. Finally, the third pass is made
as the scope is withdrawn. Now the
structures of the middle meatus can be
examined with greater detail by rolling
the scope laterally examining the in-
fundibufum, uncinate and the cthmoid
bulla.

Accompanying this revolution in
our ability to visualize the sinuses clin-
ically has come new ability to visualize
the sinuses radiographically. While
traditional roentgenograms of the si-
nuses can provide valuable informa-
tion in certain situations with reason-
able detat] of the frontal and maxiliury
sinuses in particular, the sinus com-
puted tomographic scan as pioneered
by Zinreich,* now provides us with
unprecedented detail of the soft tissue
and bony anatomy of the paranasal si-
nuses (Fig 3). The information it pro-
vides is particularly important when
dealing with patients with chronic si-
nusitis, especially when considering
surgical intervention. Maximum infor-
mation is gained from images obtained
in the coronal orientation in 3-mm in-

mucosal congestion of the middle turbinate (MT)

ubstructing the middle meatus with pus Gurows) seen in the middie meatus in acute sinusitis. LNW =
Lateral nasal wall. From Cummings CW_ et al. ed. Otolaryngology-head and neck surgery. update I. St.
Louis: CV Mosby Company. Reprinted with permission.
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crements printed with a “bony” win-
dow. Such information has also led to
a greater understanding of the impor-
tance of the “ostiomeatal complex.”
that common drainage pathway for the
maxillary. frontal, and anterior eth-
moid sinuses.

With new understanding ot nasal
anatomy and physiology obtained with
the endoscope and the CT scanner has
come also newer understanding ot how
the patient is affected with sinusitis.
This allows us to probe more com-
pletely historically for subtle symp-
toms of sinusitis not previously appre-
ciated. In the past, we looked only for
pain, congestion, fever, drainage. We
now know to ask regarding alterations
in the sense of smell, cough, fatigue,
and otologic symptoms such as ear
clicking, fullness, and hearing loss.
Such questions allow us to historically
precisely identify the patient with si-
nusitis and avoid the “shotgun” ap-
proach advocated by some, simply be-
cause the patients asthma is difficult to
control.

MANAGEMENT OF THE
ASTHMATIC WITH SINUSITIS
Sinus health in any patient depends on
mucous secretion of normal viscosity,
volume, and composition; normal mu-
cociliary flow to prevent mucous stasis
and subsequent infection: and open si-
nus ostia to allow adequate drainage
and aeration. While defect of any of
these elements can result in acute, re-
current acute, or chronic sinusitis, 0s-
tial blockage is key in the cycle for the
vast majority of sinusitis in asthmatic
patients and nonasthmatic patients
alike. With ostial obstruction comes
decreased aeration of the sinus with a
wagnation and thickening of mucus
and rupid secondary bacterial infec-
tion. Bacterial infection then acceler-
ates the process leading to further local
inflammation with damage occurring
to lining respiratory epithelium and in-
creasing tissue edema and worsening
ostial obstruction. Key to breaking this
cycle is relief of ostial obstruction by
reduction of tissue edema and inflam-
mation and control of superinfection
thereby reducing mucous stagnation

9
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Figure 3. Coronal CT image at the leve] of the uncinate process illustrating soft tissue thickening in
the region of the ostiomeatal complexes bilaterally (white arrows). Slight soft tissue thickening is scen

in the left maxillary sinus floor (black arrowheads).

and allowing sinus aeration and dam-
aged. inflamed mucosa to regenerate.

The key to relief of ostial obstruc-
tion is medical therapy, while the key
to medical therapy is aocurzie choice
and duration of antibiotics. This ide-
ally includes culture-directed antibiot-
ics or ernpiric-directed antibiotics if no
cultures are possible. Table 1 provides
a list of the most common orgunisms
seen in acute sinusitis as identified by
sinus aspirates on 339 patients over 15
years by Gwaltney et al.® §. pneu-
moniae and H. influcnzae together ac-
count for 76% of positive cultures. In
the past, these organisms were most
amenable to amoxicillin, however with
H. influenzae resistance scen now be-
tween 20% and 52%* and increasing

S. picumoniae resistance to penicillin,
other choices become more important.
Guidelines from the International Con-
ference on Sinus Disease: Terminol-
ogy, Staging and Therapy® in the adult
with acute and recurrent acute sinusitis
are:  trimethoprim-sulfamethoxazole
DS (bid), loracarbef (400 mg bid).

amovicillin/elavulanate patassium
(3007125 my td), and cefuronime ax-
etil (230 mig bid). Duration of therapy
is controversial. A 10-day course has
been shown o eradicate pathogens by
puncture studies in 95% of paticnts, ™
while some advocate 14 days or longer
in order to alier the sinusitis cycle suf-
ficiently to prevent recurrence. though
acknowledging the risk of increased
antibiotic resisiance, ™!

While controlling infection in the
asthimatic patient with sinusitis is par-
amount 1o recovery, oral and topical
decongestants with their alpha-agonist
effect and mucoevacuants, which thin
secictions, are heneticial to many with
acute sinuxitis for the symptomatic im-
provement they provide. It is vne 'car
whether they exhibit a heneficial e et
in speeding relief from infection or
preventien of future infections. Topi-
cal agents such as phenylephrine 0.5%
or oxymetazoline 0.05% must always
be used with caution because of the
rebound vasodilation and congestion
occurring after use and potential for
rhinitis medicamentosa with prolonged
use. Tolerance to oral decongestants
such as phenylpropanolamine and
pseudoephedrine does not occur, so
these are safe for long-term use. Com-
bination medications of the muco-
evaceant guaifenesin with a deconges-
tant are readily available and useful.

More problematic for most with
asthima will be the issue of chronic
sinusitis. The key bere again, as in
acute discase. is appropriate selection
of antibiotic therapy. The bacteriology
of chronic sinusits is less well defined
and ~aly now beginning to be under-
stood. In the past, the importance of
anaerobic bacteria such as Peptostrep-
tococct and Veillonella species, as well

Table 1. Predontinant Pathogens in Acute Maxi!ary ¢ rusitis™

Bacterisl Species

Streptococcus pneumonize
Haemophilus influenzae
Anaerobes

Streptococcal species
RMoraxella catarrhalis
Staphylococcus aureus

Positive Cultures No. (%)
62 (41)
79 (35)
16 (7)
16 (7)
8 (2.5)
7 {(3.0)
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as Staphylococcus species has been
cmphasized.* More recently the clear
importance of gram neguative enteric
organisms,  specifically  Psedomona-
daceac and Enterobacteriaceae fami-
Jies in this disease 1s beginning to be
underscored. In a 1994 study. Bolger.
atilizing endoscopically cuided culture
technigues i patients with chronic si-
pusitis. found 21/71 (29.6%) dominant
clinical isolates to be gram ncgative
enteric bacteria, confirming unpub-
jished data of other rhinologists using
~imilar techniques (Tahle 2).%° The ob-
vious importance of such dutais a need
to adjust antibiotic therapy in emnpiric
treatment, and ideally to obtain endo-
scopically guided cultures in these pa-
tients. Therapy duration needs to be
long, at least 21 days to eradicate the
organisms thoroughly.

While in the past, practitioners gen-
erally frowned upon direct culture of
secretions from the nose of a patient
with sinusitis, use of the endoscope
and microtip cotton applicator reduces
the amount of contamination from the
nasal vestibule and allows for direct
culture of mucopurulent secretions at
their source in the sinus ostia, or in the
case of a previously operated patient,
within the sinus itself.*> While micro-
biologic comparison studies between
antral - puncture and  endoscopically
emded cultures are lacking, cndo-
scopic approaches clearly offer several
benefits. First, they allow the obtaining
of cultures from any sinus. not just the
maxillary as with antral puncture. Sec-
ond, they allow the physician to simul-
tancously perform a direct and detailed

Table 2. Predominant Pathagens in
Chionic Sinusitis*?

Positive

Bacterial Species Cultures
No. (%)
Enteric gram negatives 21(29.6)
Staphylococcus coag. neg. 15 (21)
Staphyiccoccus aureus 12 (17)
Streptoconccus pneurnoniae 4 (6)
Haemophilus influenzae 3(4)
Kiebsiella pneumoniae 3(4)
Enterococcus 2(3)
Other 6 (8)

examination of the status of the sinona-
sal mucosa at the time and in the loca-
tion the culture is obtained. Finally,
endoscopic techniques offer the most
direct approach to culture of the si-
nuses without the morbidity associated
with canine fossa or inferior meatus
antral puncture.

o the patient with allergy as well as
asiama and sinusitise adequate man-
agement of the allergies may assist
with control of sinus mucosal inflam-
mation. Agents such as antihistamines
and mast cell stabilizers and. possibly,
immiunotherupy may all be beneficial
in the patient with sinusitis as in the
patient with rhinitis. Proper patient se-
lection is essential as use of antihista-
niines results in drying of the mucosal
membranes and thickening of mucus
with theoretical worsening of mucous
stasis.

Critical in the overall long-term con-
trol of mucosal inflammation in the
asthmatic patient with chronic sinusitis
is the use of topical intranasal ste-
roids.* These agents result in reduced
tissue edema and congestion and re-
duced tissue hyperreactivity locally in
the nose and paranasal sinuses. Several
agents have the added advantage of
providing this significant local anti-in-
flammatory effect while having mini-
mal systemic effect and. therefore.
mintmal side eftects secondary to very
low level of absorption. Such agents
include beclomethasone dipropionate,
flunisolide, fluticasone propionate, and
triamcinolone acetonide. Maximum
benefit usually takes several days to
achieve. These agents, in general, are
reserved for the patient with chronic
sinusitis; however, the asthmatic pa-
tient with acute sinusitis may esperi-
ence same benefitt

Oral steroids with their eatremely
potent antiimflsnatory effect and abil-
ity to stabilize mucosal hyperreactivity
are extremely useful in the medication
armumentarium for the sthmatic pa-
ticnt with chronic sinusitis but occa-
sionally also with acute sinusitis.™
Their benefit is 2-fold: stabilize the
mflammatory response in the nose as
well as the similar response occurring
in the lungs cither as a result of reflex

or overall “reactive airway disease.”
Their benefit is even greater in those
patients with associated nasal polypo-
sis such as with Samter’s triad. The
disadvantage is the not uncommion side
effects associated with their use. In-
somnia, mood swings, gastritis, and
rare reports of rapid hip osteonecrosis
can occur even with short courses.,
while prolonged steroid use can result
in bone thinning, cataracts, and in ex-
treme cases, Cushing’s syndrome.
Most asthmatic patients can be suc-
cessfully managed with intermittent
courses of steroids in a rapid tuper,
thereby avoiding the risks associated
with long-term usage. Some, however,
will require chronic use for reasonable
benefit. While most patients and phy-
sicians would agree with Davison
when he noted in 1969 that “steroid
dependence is a pair of dirty words in
the minds of many,”™* physicians and
patients must both fully understand the
potential risks and true benefits of
these medications and utilize them if
necessary in light of this.

Surgical intervention for the asth-
matic patient with sinusitis is reserved
only for those in whom attempts at
appropriate medical therapy including
culture-directed antibiotics, deconges-
tants/mucolytics, topical nasal steroid
spravs. and tapers of oral steroids fail
o clear sinus disease. These patients
provide a daunting challenge for the
otorhinolaryngologist, both as a conse-
quence of the disease being treated and
as a result of the patient’s expectations.
Patients with asthma and sinusitis need
to understand that their diseases are
medical diseases that require medica-
tions chronically to manage them. Sur-
gery assists the patient to live more
comfortably with their disease. hut in
most cases does not clinmnate the dis-
cuse entirely. Patients will sull require
chronic medications for their asthma
and sinus discase, and will sull expe-
vienee intermittent flares of their sinus-
itis and their asthma. Indeed. during
the immediate peri-operative period,
patients will probably require a short
course of steroids, or, if steroid-depen-
dent. a boost in steroid dosage.”” The
goal of surgery is to reduce the medi-




caiton necd of the patient, possibly
turaing the steroid-dependent patient
into a steroid independent patient, and
to reduce the number of exacerbations
of asthma so frequently occurring to-
gether with exucerbations of sinus dis-
case.

Over the years, it has become appar-
ent that such goals are reasorably ut-
tained. Older surgical techniques such
as intranasal sphesocthmuoidectomy.
external sphenocthmoidectomy,  and
Caldwell-Luc have all been shown to
reduce medication need and steroid de-
pendence as well as episades of exac-
erbation of both asthma and the sinus-
iths. Rackemann and Tobey in 1929+
and subsequently Weille in 19334 pro-
vided early reports of such hmprove-
went in the moder literature. Slavin
reported in 1982 that 28 of 29 experi-
enced such improvement,” while
Mings, et al¥! found that 65% of pa-
tients remained improved at 2 years
following surgery and 83% of those
remained improved at 5 years follow-
ing surgery. Juntunen in 1984 reported
a “dramatic improvement” in asthma
with followup of 3 to 12 years in 15
children undergoing Caldwell-Luc.*
English reported in 1986 on 205 ste-
roid-dependent asthmatic patients of
whom 40% discontinued steroids com-
pletely following intranasal polypecto-
my.*

While endoscopes and CT scuns
have clearly aided us in our ability 10
dizgnose sinusitis, use of these instru-
ments also has provided new under-
standing of disease of the paranasal
sinuses resulting in dramatically new
surgical approaches superseding older
concepts and surgical techniques. A
key example is how our concepit of the
epicenter of sinus disease has changed.
Ta the past, the largest and most acces-
stble of the sinuses, the maxillary si-
nus, was viewed as the major focus for
discase throughout the sinuses. We
now know the major focus resides in
the common drainage area for most of
the sinuses, the “ostiomeatal complex™
(Fig 4).% This term refers collectively
to various middle meatal structures in-
cluding the uncinate process. cthmoid
infundibulum, anterior ethmoid cells,

and ostia of the maxillary, anterior eth-
moid. and fronial sinuses. Even seem-
ingly minor changes in this arca can
result in further inflammatory changes
occurring throughout the sinuses. So it
is from here that disease spreads to the
posterior ethmoids and to the maxitlary
and subsequently to the sphenoid and
above to the frontal sinuses. Recent
data have confirmed this pattern in
children (R Lusk. unpublished com-
munication). Such knowledge has now
led to a shift from operations stressing
the maxillary sinus such as Caldwell-
Luc and nasoantral windows to proce-
dures performed primarily on the ante-
rior ethimoids  and  secondarily  on
adjacent sinuses. Using the endoscopes
for visualization in these surgeries, this
technique has been termed “functional
endoscopic sinus surgery.”™

Using knowledge based on Messer-
klinger’s work in Austria in the 1960s,
endoscopic sinus surgeens understand
that mucociliary clearance within the

Ostiomeatal
compiex

Middle
turbinate

inferior
turbinate

simuses occurs with the beating of the
cilia of the epithelium always toward
the natural openings (Fig 5). This does
not change despite surgery having
been performed on the sinuses, so that
older concepts of creating gravity-de-
pendent drainage ports have given way
to enlarging the natural openings. For
example. inferior meatal windows or
nasoantral windows™ have now been
Lirgely abandoned (except in unusual
cases such as dysmotile cilia syndrome
where gravity drainage remains impor-
tant) in favor of middle meatal win-
dows with enlargement of the natural
ostium of the antrum. Windows placed
in locations that do not encompass the
natural opening into the maxillary si-
nus may enhance the risk of chronic
infection via the “recirculation” phe-
nomenon (Fig 6). Mucus, still being
driven toward the natural opening of
the antrum, once out of the sinus, cas-
cades down the lateral wall of the nose
only to become caught-up in the mal-

tAaxillary
SiNuUs

Figure 4. Coronal ilustration of the left ostiomeatal complex and adjacent stractures. From Kennedy.
DW. Cencepts of acute sinusitis. Medical Grand Rounds November. 1989, Volume XVI, Program 2.
Baltimore: Johns Hopkins University Division of Continuing Medical Education. Reprinted with per-

mission,
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positioned surgical opening where 1t
reenters the antrum and the cyele is
established. Mucus in this recirculating
pattern cannot be moved into the na-
sopharynx in the usual fashion and so
is effectively stagnant. leading to
chronic infection.

While our knowledge of ciliary mo-
tility patterns has improved our surgi-
cal technmigues, so. too. has this knowl-
edge increased our respect for the
imucosa being operated upon. Tradi-
tienally.  otorhinolaryngologists  be-
Lieved that chronic infection of the si-
nuses resulted in oreversible damage
to the mucosal lining of the sinuses.
This led to procedures such as the
Caldwell-Luc being performed, requir-
ing radical stripping of inflamed mu-
cosa out of the sinus. It is now begin-
ning to be understood that procedures
such as this result in significant post-
operative scarring and poor, slow re-
generation of the mucosa with disor-
dered  mucociliary  flow. New
techniques have developed that em-
phasize the importance of mucosal
preservation and the potential revers-
ibility of the diseased mucosa when
relief of obstructed sinus ostia is pro-
vided. Accompanying these new tech-
niques, new instruments have been de-
veloped that allow the operator to cut
the mucosa sharply, thereby minimiz-
ing mucosal tearing and stnipping com-
monly seen with older instruments.

The results of functional endoscopic
sinus surgery on the asthmatic patient
are just starting to become known. Ini-
tial reports indicate success rates
equivalent to the older proredures,
with expectation that long-tern results
will surpass those previoutly seen.
Stammberger reported on 54 patients
with asthima and sinusitis who under-
went functional endoscopic sinus sur-
gery with slight to marked subjective
tmprovement in 83%, results con-
firmed by pulmonary function tests.™®
Nishioka et al reported on 20 patients
of whom 16 (80%) had marked im-
provement in asthma including an 81%
decrease in emergency room visits for
asthma in the first year following sur-

oery o7
2ery.

Figure 5. Mucociliary clearance in the left maxillary sinus occurring toward the natural ostium
(arrows). From Cummings, CW, et al, ed. Otolaryngology—head and neck surgery, update 1. 1989, CV
Moshy Company, St. Louis. Reprinted with permission.

Unpublished data from Kennedy et
al identified 118 patients with chronic
sinusitis of whom 42 (36%) had
asthma and underwent endoscopic si-
nus surgery. With an average fol-
Jow-up of 12 months, 36/42 (86%)
were improved overall while three
were unchanged and 3 were worse.
Acthmatic symptom scores improved
significantly. Of 24 patients on oral
steroids, 19 decreased their dosages,
three maintained the same dose. and
two increased their dosage (unpub-
lished communication, D.W.
Kennedy, D. C. Lanza. M. Hassab). In
a second series of 36 patients with
asthma and sinusitis who underwent
endoscopic sinus surgery. 26 patients
were followed for an average of 18
months, In this group, 21/26 (81%)

showed subjective improved with re-
spect to asthma while 3/26 (12%) were
unchanged (unpublished communica-
tion, D. W. Kennedy, D. C. Lanza, and
M. Hassab).

CONCILUSION

Asthma and sinusitis are inexorably
linked in a vet to be clarified sinonasal
bronchial reflex in some and in an
overall reactive airway “mucosal mis-
behavior™ discase in others. What is
clear however, is that accurate and ap-
propriate diagnosis of chronic sinusitis
in the asthmatic patient followed by
effective treatment will improve both
the patient’s sinus condition and the
asthma in approximately 70% to 80%.
Advances in the field of rhinology over
the last 20 years leading to routine use
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Figure 6. Endoscopic photograph of the left middle meatus illustrating recirculation of pus (small

white arrows) between an accessory opening into the maxillary sinus (A) and the natural opening (N) of

the sinus. Scarring is seen between the middle turbinate and the septum from previous surgery. MT =

left middle turbinate.

of the endoscope and CT scan now
allow for a high degree of accuracy in
diagnosis of sinusitis. Similar ad-
vances have led to new surgical tech-
riques with hope for better long-term
improvement in both diseases. Key to
all patients will be excellent medical
care jequiring utilization of appropri-
ate antibiotic therapy guided by cul-
tures and with awareness of the emerg-
ing importance of gram negative
organisms in chronic sinusitis pow be-
ing ideatified. Topical nasal steroids
with their high level of safety and ef-
ficacy wre also comerstone to therapy.
While oral steroids, realizing their po-
tential risks. will also be utilized. With
excellent medical and surgical man-
agement, one can cxpect decreased
medication need, decreased occur-
rences of emergency room visits and
hospitalizations, and. thercfore, de-
creased overall cost to the healthcare

system.
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Patients with sinusitis have:

A. Less favorable outlook on their
general health than patients
with angina

B. More bodily pain than patients
with sciatica.

C. Poor general health perception

D. Diminished social functioning

E. All of the above

. Which of the following regurding

the impact of sinusitis is not true?
A, Afflicts 15% of the United

States population
B. Greater impact on patients of
higher socioeconomic status
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C. Both sexes are equally afflicted

D. All races are approximately
equally affected

E. More than additive effect when
combined with sinusitis

. Which of the following regarding

asthma and sinusitis together s

true?

A. About §80% with asthma have
rhinitis

B. About 23% with perennial rhi-
nitis have asthma

C. Nearly all children with asthma

have abnormal sinus radio-
graphs
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D. Surgical treatment of sinusitis
adds to the overall costs of
management of the asthmatic
patient.

E. Sinusitis in the asthmatic pa-
tent does not significantly ef-
fect assessments of functioning
at work or daily activities.

4. Theories linking disease in the si-

nonasal cavity and the lungs in-

clude all the following except:

A. A reflex mediated via the zuto-
NOMIC nervous system

B. A diffuse airway mucosal dis-
ease, i.e. “mucosal misbchav-
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