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OBJECTIVE: The aim of this study was to verify the correlation
of endoscopically directed middle meatal (EDMM) cultures with
maxillary sinus tap and culture (MST) in acute bacterial rhinosi-
nusitis (ABRS).
STUDY DESIGN AND METHODS: Meta-analysis of the pre-
vious literature, unpublished data, and a prospective trial supported
by the Sinus & Allergy Health Partnership. EDMM and MST
cultures were obtained and their results compared. Inclusion for
both the unpublished and prospective trial as well as prior pub-
lished literature in the meta-analysis required the studies to com-
pare EDMM versus MST in the acute setting of bacterial rhinosi-
nusitis with both symptomatic and radiologic evidence of ABRS.
RESULTS: Three articles and 1 national presentation were iden-
tified for inclusion. Additional data from unpublished studies and
the prospective trial were combined. The pooled data consisted of
126 patients with 131 culture pairs. For known pathogenic bacteria
for ABRS and in comparison to MST, EDMM had a sensitivity
of 80.9%, a specificity of 90.5%, a positive predictive value of
82.6%, a negative predictive value of 89.4%, and an overall ac-
curacy of 87.0% (95% confidence interval, 81.3%-92.8%); 70.5%
(12/17) of false positive culture pairs were of known pathogens for
ABRS that would not be expected to be contaminants.
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CONCLUSIONS AND SIGNIFICANCE: This meta-analysis
shows that EDMM is a highly sensitive and accurate culture
method for acute ABRS and may be more sensitive than MST
given the presence of pathogenic bacteria not found on antral
lavage. EDMM is a viable, and possibly preferred, culture method
for determining antimicrobial efficacy and bacterial resistance pat-
terns.
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Rhinosinusitis is a common disorder affecting 35 million
people in the United States each year,1 with most of

these being secondary to viral infections. Patients suffering
from this disease account for almost 16 million office visits
and 881,000 emergency department visits each year2; 1996
estimates of the cost of rhinosinusitis including primary as
well as secondary effects on other respiratory tract disorders
approach 5.8 billion dollars annually.3 The impact of rhi-
nosinusitis on a physical, functional, or emotional level is
comparable to many other chronic conditions.4

Although the vast majority of acute rhinosinusitis epi-
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sodes are secondary to viral infections, these episodes can
often become complicated by superimposed bacterial infec-
tion. Traditionally, S pneumoniae and Haemophilus influ-
enzae have been the most commonly cultured organisms in
acute bacterial rhinosinusitis (ABRS), with other strepto-
coccal species, Moraxella catarrhalis and Staphylococcus
aureus, accounting for fewer cases.5,6 Growing concern
related to increasing resistance of many ABRS pathogens to
empiric first-line antibiotics such as amoxicillin, folate in-
hibitors, or macrolides has prompted the development of
newer, more expensive antibiotics.7 The efficacy of these
antibiotics in treating ABRS is dependent on appropriate
culture and sensitivity analyses of specimens obtained from
the sinuses during infection.

The gold standard for sinus cultures has been the max-
illary sinus tap (MST) either through the canine fossa or
inferior meatus. It is on these cultures that most antimicro-
bial trials rely in identifying the responsible pathogens to
assess efficacy of the study drug. Moreover, the Food and
Drug Administration guidance to industry for antimicrobial
studies in ABRS states that “The microbiological diagnoses
of acute sinusitis are based on isolating a bacterial pathogen
from a specimen obtained by maxillary sinus puncture at
baseline.” They also state that although “Early reports sug-
gest the potential value of endoscopically guided cultures,”
these “are not a currently acceptable means of establishing
microbiological diagnosis because they may be contami-
nated by nasal cavity flora.”8

MST is not an ideal method, however, in that there are 2
potential problems in its use for culture and sensitivity
evaluation. The first is the difficulty in getting patients to
agree to the procedure because of the real or perceived
discomfort associated with the procedure. The second prob-
lem is that of the inability of MST to identify pathogens that
may be responsible for the inflammation of the middle
meatus, a common watershed area for the ethmoid and
maxillary sinuses that is likely to be associated with most
cases of ABRS.9,10 Because of these controversies, numer-
ous studies have been published that sought to evaluate
other culture methods such as blind nasal swab, nasopha-
ryngeal swab, and endoscopically directed cultures of the
middle meatus and paranasal sinuses. These were previously
reviewed by Benninger et al11 who suggested that, of these,
endoscopically directed middle meatal cultures (EDMM) were
most promising but that additional data were required to
provide a more powerful analysis.

The purpose of this study was 2-fold: to prospectively
study the accuracy of EDMM versus MST in ABRS and to
pool these prospective data with the data available from
prior literature into a meta-analysis to show a significant
correlation between these 2 methods.

STUDY DESIGN AND METHODS

A prospective multicenter study comparing EDMM with

MST was initiated by the Sinus & Allergy Health Partner-
ship (SAHP). Institutional review board approval was at-
tained, and informed consent was obtained for each patient.
Patients were included if they met the American Academy
of Otolaryngology - Head and Neck Surgery’s Rhinosinus-
itis Task Force definition of ABRS12 and showed radiologic
evidence of maxillary sinusitis either by computed tomog-
raphy or on standard sinus x-ray films. Exclusion criteria
included the use of antibiotics within the last 2 weeks,
evidence that the current episode was an acute exacerbation
of chronic rhinosinusitis (CRS), or evidence of prior sinus
surgery. Enrolled patients underwent both EDMM culture
and MST for which culture results and sensitivities were
determined. In preparation for EDMM, the nose was
sprayed with topical oxymetazoline and pontocaine solu-
tions. Extreme care was taken not to contaminate the swab
before culturing the middle meatus. MST was performed via
a sublabial or inferior meatus approach after both topical
application of pontocaine and injection of 1% lidocaine with
1:100,000 parts epinephrine solution. Betadine was used
before puncture to minimize contamination by oral flora.
Culture results were considered positive in a qualitative
fashion, and no minimal colony count was required.

Additionally, a retrospective review of the English liter-
ature was performed. English language articles were iden-
tified via a MEDLINE search between 1990 and 2005 using
combinations of various search terms including sinusitis,
culture, microbiology, endoscopic, antral puncture, maxil-
lary tap, sinus tap, middle meatus, and middle meatal. Ap-
proximately 500 articles were identified of which the titles
and abstracts were screened for inclusion. Articles were
used if there was a comparison between EDMM and MST
in ABRS and concordance was assessed. Cited references
within these articles were also evaluated for inclusion. Ad-
ditionally, the contributing authors were queried regarding
any additional articles that may qualify for inclusion. All
articles that met the inclusion criteria are discussed later. A
qualitative and quantitative analysis was then performed on
each article, and the available data provided by each study
were recorded.

Previously unpublished comparisons of EDMM and MST
from the authors’ participation in IRB-approved prospective
clinical trials were also identified. The data from the pro-
spective SAHP study, the prior literature, and the other
unpublished data from authors’ participation in clinical tri-
als were then pooled and a statistical analysis was per-
formed. In the course of analyzing the articles, it was noted
that a consistent method for determining correlation be-
tween culture pairs was required because the articles varied
in their individual methods in this regard.

Data Analysis
Calculation of correlative statistics in order to compare a
test against a reference test was performed using standard
definitions for sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy as described
elsewhere.12 For purposes of simplicity, accuracy will be

used synonymously with correlation within this text. The
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derivation of these statistics relies on the computation of
true positives, false positives, false negatives, and true neg-
atives. Computation of these totals is described in Table 1,
which defines the method by which culture pair results were
allocated for the meta-analysis because these definitions
differed among the articles reviewed.

RESULTS

A total of 5 prior studies and 1 national presentation were
identified that compared EDMM with MST in ABRS. Two
of the prior studies that involved intensive care unit patients
and compared MST with tissue biopsy13 and EDMM14 were
excluded. In both, recalculation of correlation from the
available data was 35% to 40% and differed from their
stated findings. The data were also confounded by the uti-
lization of fever of unknown origin as primary entry crite-
ria,14,15 assumption of negative culture results when no
culture was sent,15 and the use of tissue biopsy instead of
standard culture.14

Vogan et al (2000)
This is a prospective study of 13 patients with acute rhino-
sinusitis in the community setting.16 The criteria for diag-
nosis of ABRS were not explicitly stated, but sinus radio-
graphs or a computed tomography scan with evidence of
disease within the preceding 72 hours was required. Spec-
imens were collected on a calgi-swab and sent for both
aerobic and anaerobic cultures, and the results for each
culture pair were provided. Sublabial MST was performed
for each patient. Unlike other studies discussed later, the
authors separated aerobic and anaerobic data for statistical
calculations. V ogan et al16 explicitly stated their defini-
tions for correlation within culture pairs. A correlation
was considered strong if the bacteria matched exactly
(6/13 positive cultures), moderate if “the predominant or-
ganism recovered on antral puncture was also recovered
endoscopically but an additional organism was recovered in
smaller quantities” from either method (6/13 positive cul-
tures), and negative or no match when the predominant
organism differed between the 2 specimens. One specimen
contained both H influenzae and S pneumonia in the MST
but only H influenzae in EDMM as was listed by the author

Table 1

Definitions for correlative statistical categories as used

Result description Defin

True positive Cultures for both EDMM and MST
False positive EDMM culture is positive when M
False negative EDMM culture is negative when M

different organisms
True negative EDMM and MST both reveal no g
as a noncorrelate.
The authors stated a correlation (accuracy) of 93.8% for
the aerobic cultures, which they determined by using strong
and moderate correlates. This would have been 100% had
they considered the 1 noncorrelate as a moderate correlate
given that there was agreement between one of the MST-
cultured bacteria. For the anaerobic cultures, a correlation of
85.4% was determined.

Talbot et al (2001)
This was the largest published study to date comparing
EDMM to MST, conducted as part of a multicenter study to
determine the efficacy of sparfloxacin in ABRS.17 Inclusion
in the study relied on demonstration of symptoms for ABRS
(including sinus pain, nasal or postnasal discharge, facial
swelling, sensation of nasal or sinus congestion, and onset
within preceding 2 weeks) as well as concurrent radio-
graphic evidence of disease. Patients with CRS, clinically
relevant frontal or sphenoid sinusitis, contraindications to
MST, or previous or concomitant systemic antibiotic use
were excluded. EDMM culture was collected by calgi-swab,
and MST was performed via inferior meatus after antiseptic
solution was applied to the anterior nares. Forty-six of the
253 patients enrolled in the sparfloxacin trial underwent
EDMM and concurrent MST.

Three separate analyses were then performed by the
authors, which provided data such as sensitivity, specificity,
positive predictive value, negative predictive value, and
accuracy. These analyses were as follows: (1) all organisms
except coagulase-negative staphylococcus or cultures in
which there were less than 103 colony forming units were
considered positive cultures; (2) only S pneumoniae, H influ-
enzae, and Moraxella catarrhalis were considered pathogens
regardless of colony count; and (3) same as analysis 2 but
only in patients who showed air fluid levels on radiographs.

The authors presented both their raw data and the results
of their analyses with regards to sensitivity, specificity,
positive predictive value, negative predictive value, and accu-
racy; however, unlike Vogan et al,16 the method for determin-
ing the correlate status of each culture pair was not explicitly
outlined, but appeared to be as follows: partial correlates were
considered false results. If EDMM cultures provided more
bacterial species, it was a false positive, and if the MST
grew more species, the culture pair was considered a false
negative (this is in contrast to Vogan et al16 who considered

he meta-analysis

for assigning description

oth positive and the same for at least one pathogen
ows no growth
positive or EDMM and MST are both positive but for
for t

ition

are b
ST sh
ST is

rowth
a partial correlate a true positive. Discordant monomicrobial
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results were considered FN. The statistics provided by the
authors for the various analyses are listed in Table 2.

Joniau et al (2005)
This is a prospective study of 24 adult (�16 years old)
patients with maxillary ABRS.13 Patients were included if
they presented with clear clinical signs and symptoms of
ABRS (facial/dental pain, nasal/postnasal discharge, ob-
struction, and/or hyposmia), onset within the preceding 3
weeks, and consistent radiographic findings. As in other
studies, patients were excluded if they had been treated with
antibiotics in the last 7 days, a history of CRS, or prior sinus
surgery. EDMM was via glass micropipette, and MST was
performed via the inferior meatus preceded by a sterilizing
anesthetic. Analysis was performed with standard defini-
tions of sensitivity, specificity, positive predictive value,
negative predictive value, and correlation/accuracy.

A total of 24 patients with 26 culture pairs were enrolled.
All culture data were provided in the article, and the authors
calculated a sensitivity for EDMM of 80%, specificity of
100%, a positive predictive value of 100%, a negative
predictive value of 78.6%, and a correlation (accuracy) of
88.5% when compared with MST. The decreased sensitivity
and negative predictive value was because of 3 false-nega-
tive results in which H influenzae was only isolated from the
MST culture. The authors posited that as a more physiolog-
ically sensitive bacterium, the decreased sensitivity of
EDMM with respect to H influenzae may have been a result
of a delay between culture and plating.

Ferguson and Straka (1999)
This was a prospective study of 12 patients, many of whom
were enrolled in other antimicrobial trials that required
MST.18 Criteria for enrollment were those with symptoms of
rhinosinusitis as established by the American Academy of
Otolaryngology - Head and Neck Surgery Rhinosinusitis Task
Force. Patients underwent simultaneous EDMM, with cultures
being collected with a Medtronics-Xomed (Jacksonville,
FL) secretion collector with withdrawable sleeve, and MST
performed via inferior meatus.

Twelve culture pairs were obtained, and all cultures were

Table 2

Results of analyses from Talbot et al

Analysis 1

% (95% CI)

Sensitivity 71.4 42.0–90.4
Specificity 53.1 35.0–70.5
PPV 40.0 21.8–61.1
NPV 81.0 57.4–93.7
Accuracy 58.7 43.3–72.7

PPV, positive predictive value; NPV, negative predictive va
monomicrobial. Nine of the 12 pairs correlated with each
other for an overall accuracy of 75% as presented by the
authors. Of the 3 that did not correlate, 1 was in a patient
who had been on antibiotics and had no growth on EDMM,
1 had light H influenzae on EDMM with a negative MST,
and 1 had diptheroids and M catarrhalis when the MST had
H influenzae.

Among the 12 patients, 1 was classified as CRS and
another had a history of prior lung transplant and was being
treated as an inpatient. Because the data from these patients
were easily separable from the other culture pairs, they were
excluded from the final meta-analysis. The culture pair
information for the CRS patient correlated, whereas the
results of inpatient with lung transplant did not. The remain-
ing included culture pair information (10/12 patients) is
provided in Table 3.

When only the data included from the study in the
meta-analysis are considered, a sensitivity of 85.7% (95%
confidence interval [CI], 42%-99%), a specificity of 66.7%

Analysis 2 Analysis 3

(95% CI) % (95% CI)

56.2–97.5 71.4 30.3–94.9
73.8–97.5 92.9 64.2–99.6
51.4–94.7 83.3 36.5–99.1
77.2–98.9 86.7 58.4–97.7
75.6–95.9 85.7 62.6–96.2

Table 3

Culture pair results from Ferguson and Straka

Patient
no. MST EDMM

2 S pneumonia,
Streptococcus
(group A)

S pneumonia,
Streptococcus
(group A)

3 No growth H influenza
4 S aureus S aureus
5 S aureus,

Pseudomonas
aeruginosa

S aureus

6 S pneumonia S pneumonia
7 S pneumonia S pneumonia
8 No growth No growth
9 S pneumonia S pneumonia

10 H influenza M catarrhalis,
Diptheroids

11 No growth No growth

Only data included in meta-analysis is presented; patients
1 and 12 were excluded.
%

85.7
90.6
80.0
93.5
89.1

lue.
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(95% CI, 9%-99%), and an accuracy of 80% (95% CI,
44%-97%) are calculated.

SAHP

A total of 7 patients were enrolled from 2 centers and
underwent EDMM and MST. EDMM was performed with
calgi-swab using rigid endoscopy, and MST was performed
sublabially or through the inferior meatus preceded by ap-
plication of betadine. The average age was 41.3, and 5 of the

Table 5

Unpublished culture pair data provided by authors

from trials performed for Glaxo-Smith-Klein in 1999

Patient no. MST EDMM

1 No growth No growth
2 M catarrhalis No growth
3 No growth No growth
4 S pneumonia S pneumonia
5 No growth No growth
6 No growth No growth
7 No growth No growth
8 No growth No growth
9 Enterobacter

aerogenes
Enterobacter

aerogenes
10 No growth No growth
11 No growth No growth
12 H influenza H influenza
13 H influenza H influenza
14 No growth No growth
15 No growth H influenza
16 No growth No growth
17 No growth Enterobacter cloacae
18 No growth M catarrhalis
19 No growth No growth
20 No growth No growth
21 S pneumonia No growth
22 No growth S pneumonia
23 Klebsiella oxytoca Klebsiella oxytoca
24 S aureus M catarrhalis
25 No growth No growth
26 No growth No growth

Table 4

Culture pair results from SAHP study

Patient no. MST

1 S pneumonia
2 No growth
3 No growth
4 Streptococcus (group A)
5 CNS, Staphylococcus epidermidis
6 Streptococcus (group D)
7 CNS, Staphylococcus epidermidis;

Neisseria
7 patients were female. The data for those patients are
available in Table 4.

Unpublished Data
Additional unpublished data were provided from an antimi-
crobial trial for ABRS that required MST. Simultaneous
EDMM was performed using a Xomed sinus secretion as-
pirator, and inclusion criteria required radiographic evi-
dence of sinusitis, either moderate symptoms for greater
than 7 but less than 30 days or severe symptoms for 3 days,
and no antibiotic for 7 days before entry. A total of 26
patients with results from 26 culture pairs were provided.
For this dataset, a sensitivity of 62.5% (95% CI, 29%-96%),
a specificity of 77.8% (95% CI, 58.6%-97%), and an accu-
racy of 73.1% (95% CI, 56%-90.1%) are calculated. The
culture data are available in Table 5.

Meta-Analysis
Original culture data were available for all the prior studies.
Additionally, review of each study’s inclusion criteria, and
methods revealed nearly identical protocols. This allowed
for the pooling of the data from the previously mentioned
studies and resulted in a total number of 126 patients with
131 culture pairs. The proportions of cultured bacteria are in
accordance with previously published studies5,6 and are
available in Table 6.

When all bacteria are considered, EDMM had an accu-
racy/correlation of 76.3% (95% CI, 69.1%-83.6%) when
compared with the “gold standard” of MST. If the analysis

EDMM

S pneumonia
M catarrhalis
No growth
Streptococcus (group A)
CNS, Staphylococcus epidermidis
CNS, Staphylococcus epidermidis
CNS, Staphylococcus epidermidis; Streptococcus

species

Table 6

Percentage of cultured bacteria from the pooled

data for MST and EDMM

Bacteria
MST
(%)

EDMM
(%)

S pneumonia 33.3 28.4
H influenza 16.7 11.1
M catarrhalis 15.3 19.8
S aureus 9.7 16.0
CNS, Staphylococcus epidermidis 6.9 8.6
Other 18.1 16.0
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is restricted to the main pathogenic bacteria in ABRS, as in
analysis II of Talbot’s article, the accuracy rate increases to
87.0% (95% CI, 81.3%-92.8%). The full results for both
analyses are presented in Table 7.

When the data are examined for the potential for con-
tamination, the results indicate that EDMM may in fact be
more sensitive than MST. Of the 17 false-positive culture
pairs (ie, where monomicrobial culture results from EDMM
were present in the face of negative MST cultures), 70.5%
(12/17) were of accepted pathogens for ABRS (5 S aureus,
2 H influenzae, 4 M catarrhalis, and 1 S pneumonia). Ad-
ditionally, only 14 of the 131 culture pairs were false neg-
atives. Because of the way in which false negatives are
categorized, only 9 of 14 culture pairs were when the
EDMM showed no growth. The remainder were when there
was a difference between monomicrobial culture results. Of
these 5 culture pairs, only 2 were of nonpathogenic bacteria.
In essence, 72.7% (16/22) of the culture pairs that would be
worrisome for contaminated results actually showed patho-
genic organisms and not organisms normally considered
contaminants.

DISCUSSION

Traditionally, maxillary sinus puncture and aspiration has
been considered the “gold standard” for identifying the
pathogens in ABRS. Before the advent of sinus endoscopes,
the maxillary sinus was usually accessed via the canine
fossa or inferior meatus, and this seems to be the basis for
this precedence. However, this technique is not without its
problems. Morbidities of the procedure place the patient at
risk not only for pain and bleeding, but also rare, but more
significantly, injury to the infraorbital nerve or the orbit.
The procedure is also limited because of the potential in-
ability to aspirate fluid from the sinus as a result of sub-
stantially inflamed mucosa of the maxillary sinus. Given the
drainage pattern of the maxillary sinus into the middle
meatus, this latter site provides an optimal location from
which to collect secretions from the sinus.

Apprehension over EDMM, however, must be partly
based on previous studies comparing blind nasal swabs with

Table 7

Correlative statistics of EDMM against MST in ABRS f

(S pneumoniae, H influenzae, and M catarrhalis) are co

Statistic All bacte

Sensitivity 80.8% (71.8%
Specificity 70.7% (59.0%
PPV 77.6% (68.3%
NPV 74.5% (63.0%
Accuracy 76.3% (69.1%

PPV, positive predictive value; NPV, negative predictive va
MST that have had correlation rates between 42% and
65%.11 Additionally, although the maxillary sinus is gener-
ally considered sterile,19,20 studies of the middle meatus on
healthy volunteers have shown otherwise.21,22 Coagulase-
negative staphylococcus and corynebacterium top the list of
normal flora for the middle meatus, with streptococcal spe-
cies (mostly viridans) accounting for less than 6%.21,22 It
can be assumed that these bacteria are those on which the
concern for contaminants in middle meatal cultures during
episodes of ABRS are based.

There are other important reasons to search for alterna-
tives to MST in addition to the diagnosis and identification
of potential pathogens in episodes of ABRS. Because of the
difficulty in obtaining MST cultures from patients, true
surveillance of the pathogenic bacteria in ABRS is limited
and often extrapolated from the respiratory tract pathogen
resistance information based on cultures obtained from sites
other than the sinuses such as sputum, pulmonary, or middle
ear aspirations. It is not proven that the data regarding
pathogen distribution and resistance patterns are actually
representative of ABRS. Thus, the validation of a simpler
and less invasive technique such as EDMM rather than
MST would potentially increase the numbers of sinus-spe-
cific cultures obtained allowing for improved monitoring of
bacterial resistance patterns in ABRS directly. In turn, this
would facilitate better and more directed antibiotic recom-
mendations for treatment.

Adoption of EDMM for the evaluation of the microbi-
ology and antibiotic resistance in ABRS could also facilitate
the evaluation of the bacteriologic response in ABRS during
prospective clinical antibiotic trials. As has been suggested
in the literature,11,23 the ability to assess the efficacy of
antibiotic therapy in prospective clinical trials in ABRS
using MST is limited by the ability to obtain a sufficient
number of cultures to allow for the appropriate powering of
statistical results to show a difference between two antibi-
otics. Most studies are therefore powered at best to show
equivalence or, in most cases, noninferiority while frequently
evaluating clinical response and failing to evaluate only bac-
teriologically positive patients. By physically draining the
closed space of the maxillary sinus, MST may itself be thera-
peutic. Conceivably, the natural progression of ABRS is less
likely to be affected by EDMM than MST for this reason. A

bacteria and when only the pathogenic organisms

red

Pathogenic bacteria

) 80.9% (69.6%–92.1%)
) 82.6% (71.7%–93.6%)
) 90.5% (84.2%–96.8%)
) 89.4% (82.9%–96.0%)
) 87.0% (81.3%–92.8%)
or all

nside

ria

–89.9%
–82.4%
–87.0%
–86.1%
–83.6%

lue.
diagnostic intervention that is less likely to have some
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therapeutic benefit may be a better modality for assessing
and isolating the impact of an antibiotic on resolution of
ABRS episodes. With the reliable, less morbid, and simpler
method of obtaining cultures that can be provided with
EDMM, prospective clinical trials comparing antibiotics
could be achieved with larger numbers of subjects at a lower
cost than currently can be accomplished using MST.

The provision of original culture data from prior studies
with nearly identical study protocols and endpoints obviated a
test for heterogeneity and allowed for an analysis of pooled
data instead of the mathematical extrapolation often performed
in the meta-analysis of other clinical studies. In this meta-
analysis, we found correlation rates of 76.3% for all bacterial
results and 87.0% when only pathogenic species are consid-
ered. With regards to the concern over contaminants, we
showed that 73% of those species that were found in the
middle meatus but not in the maxillary sinus were organisms
that are responsible for ABRS but not often found in the
healthy adult patient. Moreover, given that the ethmoid and
frontal sinuses also drain into the middle meatus, cultures from
this area may give a truer picture of the offending bacteria
requiring treatment because these would be missed by MST.
Based on these data, the argument that EDMM is in fact a
more sensitive method than MST can thus not be ignored.

These data indicate that EDMM has been shown to be a
highly accurate means of diagnosing the pathogenic organisms
responsible in episodes of ABRS. The implications of this are
2-fold: (1) EDMM should be either the recommended or
equally viable alternative to MST in the diagnosis of ABRS in
antimicrobial studies and (2) the relative ease of obtaining
EDMM may provide greater insight into bacterial resistance
patterns in ABRS, which has typically not involved rhinosi-
nusitis cultures because of the limitations of MST.

CONCLUSION

The current standard for the identification of pathogenic
organisms in ABRS is MST and culture. There are a number
of limitations of MST that prevent routine use for clinical
care, community bacterial surveillance, or for antibiotic
trials. Furthermore, there has been significant debate as to
whether MST truly represents the bacteria responsible for
ABRS. This study confirms the concordance of EDMM
cultures in comparison to those obtained by MST. In addi-
tion, the concerns related to culture contamination by
EDMM were not substantiated. This meta-analysis of cur-
rently available cultures suggests that EDMM cultures are
not only a reliable alternative to MST, but may actually be
the preferred method for obtaining cultures in ABRS.

The authors would like to thank the Sinus & Allergy Health
partnership for their contribution in establishing the prospective
portion of this study; Jane Dillon, MD, for her contribution of data
to the SAHP study; Jack Anon, MD, for his contribution of
unpublished data; and Suzanne Havstad, MS, and Scott Sankey,

MS, for their help with the statistical analysis.
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