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Pediatric Adenoidal Hypertrophy and Nasal Airway Obstruction:

Reduction With Aqueous Nasal Beclomethasone

Jeffrey C. Demain, MD* and David W. Goetz, MD, PhD

ABSTRACT. Objective. Pediatric adenoidal obstruc-

tion of the nasal airway is associated with significant
morbidity and is a frequent indication for surgery. Be-
cause efficacious medical alternatives to adenoidectomy
are lacking, we assessed the potency of standard-dose
topical nasal beclomethasone in reduction of adenoidal
obstruction of the nasal airway.

Methods. Seventeen children, 5 to 11 years of age,
exhibiting chronic obstructive nasal symptoms and a
group mean (±SE) adenoid/choana ratio of 91 ± 1% on
rhinoscopic examination, completed an 8-week, double-
blind, placebo-controlled crossover study of standard-
dose aqueous nasal beclomethasone (total 336 pg/day) in
the treatment of adenoidal hypertrophy. In a 16-week,
open-label, follow-on study, subjects received
beclomethasone 1 spray in each nostril twice daily
(168 pg/day).

Results. Over the initial 4 weeks, improvements in
the mean adenoidal obstruction of the choanae were
significantly greater in the group receiving beclometha-
sone than in the group receiving placebo (right, -14.0%
vs. +0.4%, P .0002) (left, -15.0% vs. -2.0%, P .0006).
In the subsequent crossover 4 weeks, a significant be-
clomethasone carryover effect resulted in further ade-
noid size reduction in both treatment groups. All patients
demonstrated a decrease in adenoid size with be-
clomethasone treatment, compared with a mixed re-
sponse to placebo. Over the full 8-week crossover study,
the mean (±SE) obstructive symptom score after be-
clomethasone treatment (20.5 ± 3.0) was significantly im-
proved compared to patients’ initial (43.1 ± 2.9) and pla-
cebo scores (31.1 ± 4.2, P � .05), despite the active drug
carryover effect into the placebo treatment period. Sig-
nificant improvements in adenoidal obstruction and
symptom scores over the 8-week crossover study were
enhanced in the subsequent 16-week open-label period
(P = .0001). By 24 weeks, an 82% reduction in group
mean nasal obstruction symptom score accompanied a
29% mean reduction in adenoid/choana ratio. No clinical

or demographic characteristic predicted a patient’s
degree of response to treatment.

Conclusions. Properly administered aqueous nasal
beclomethasone in standard doses can significantly re-
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Adenoidal hypertrophy producing nasal airway

obstruction remains one of the most frequent indica-
tions for surgery in children.1 While prolonged ade-

noidal upper airway obstruction resulting in obstruc-
tive sleep apnea or cardiorespiratory syndrome may
elicit prompt surgical intervention, lesser degrees of

obstruction also may produce significant pediatric
morbidity but less aggressive intervention.24
Chronic sinusitis, recurrent otitis media with effu-
sion, and chronic serous otitis media associated with
pediatric adenoidal hypertrophy are common
indications for surgical removal of the adenoid.�7

As adjunctive treatments of chronic sinusitis and
chronic otitis media, nonsurgical alternatives for
reduction of adenoid size are limited. Several days
of oral steroids will produce a prompt, but tempo-
rary, reduction in adenoid size. More commonly,
medical management is indirect, treating concur-

rent infections and the complications of adenoidal
enlargement.6

In an 8-week, double-blind, placebo-controlled cross-

over study of children 5 to 11 years of age, we evaluated
the efficacy of standard-dose topical nasal beclometha-

sone in reducing adenoidal obstruction of the nasal air-
way. Topical beclomethasone treatment significantly re-
duced both adenoid size and patient obstructive
symptom scores compared to placebo. This relief of ade-

noidal obstruction of the nasal airway was maintained
and enhanced during a 16-week, follow-on, open study of
topical bedomethasone in reduced doses.

METHODS

Study Population

Twenty children, ages 5 to 1 1 years old, were recruited from

a military-dependent population presenting to the Wilford Hall

Medical Center Allergy and Immunology Clinic with the com-

plaint of chronic nasal obstruction. Most subjects had been

treated and followed previously in either the pediatric or aller-

gy/immunology clinic with both chronic nasal obstruction and

symptoms of chronic otitis media, serous otitis media, or

chronic sinusitis. Inclusion criteria for the study required that

each patient have an estimated 90% or greater adenoidal ob-

struction of the nasal airway on initial rhinoscopic examination.

Subjects were excluded if they had used intranasal, topical, or

systemic steroids within the last year; had used any intranasal

medication within 2 weeks of entering the study; had an active

upper respiratory infection within 2 weeks of entering the

study; or had a history of chronic epistaxis, immunodeficiency,

or hypersensitivity to beclomethasone.
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Study Design

The study was double-blind, placebo-controlled, and crossover

in design. All patients enrolled in the study were individually

randomized to receive either 4 weeks of intranasal aqueous be-

clomethasone nasal spray followed by 4 weeks of placebo or the

two drugs in the reverse order. Both the active drug and placebo

were dispensed in the same commercially available pump spray

bottle. At the end the first 4-week period, the patient returned the

initial spray bottle and received the bottle containing the crossover

treatment. Compounded from normal saline and rose water, the

placebo had a consistency and floral scent similar to the active
drug. Preparation and dispensing of drugs, as well as randomiza-

tion of patients to each arm of the study, was accomplished

independently by a clinical pharmacologist.

Informed consent for participation in this study was obtained

from the parent or legal guardian of each patient enrolled. The study

design and consent form were approved by the Wilford Hall Medical

Center Institutional Review Committee. While scientifically prefera-

ble, ethical concern for the length of time during which pediatric

patients would have been without active treatment precluded accep-

tance by the Institutional Review Committee of a study design with

a washout period between the two arms of the study.

During the 8-week crossover study, patients dispensed two

sprays of the study drug in each nostril twice daily (placebo or 336

pg/day of beclomethasone). At their initial visit and subsequent

follow-ups, all patients were instructed in the technique of neck

flexion while dispensing from a vertically held bottle in order to

direct the spray toward the posterior nasal cavity.
At the completion of the 8-week, double-blind, placebo-con-

trolled crossover study, subjects continued in a 16-week open

assessment of intranasal aqueous beclomethasone nasal spray dis-

pensed as 1 spray (42 pg) in each nostril twice daily (168 pg/day).

Evaluations and Patient Management

Initial assessment of each patient upon entering the study in-

cluded the following: history and physical examination, parental

questionnaire, sinus roentgenogram, pulmonary spirometry, prick

skin testing to aeroallergens, nasal cytology for eosinophils, tym-

panogram, audiogram, and fiberoptic rhinoscopy to evaluate ad-
enoid tissue as well as to assess nasal and sinus disease. Initial
patient history was reviewed for study inclusion criteria, age, race,

sex, chronic or intermittent medications, history of atopy, and

family history of atopy. Subsequent assessments during the cross-

over portion of the study were made at 4 and 8 weeks, while

assessments during the open follow-on were accomplished at 16

and 24 weeks. Assessments at these times included the following:
interim history, physical examination, parental questionnaire,

tympanogram, audiogram, and rhinoscopy. Tympanometry and

audiology examinations were performed by a certified audiolo-

gist. All other examinations and assessments were completed by a

single investigator (J. G. D.).

The symptom questionnaire accomplished at enrollment and at

each subsequent visit used visual analog scales to measure paren-

tal assessment of the patient’s nasal congestion, nasal voice, snor-

ing, daytime drowsiness, restless sleep, nasal discharge, ear pop-
ping/pain, and bad breath. The parent indicated the degree of

each symptom by placing a mark on a 100-mm ungraduated line.
The distance from the left edge of the line to the mark was

converted to a symptom score of 0.0 (never has the symptom) to

10.0 (constantly has the symptom). Parents did not have access to

scores from previous visits. Scores from all eight assessments at a
single visit were added together to provide a total symptom score

for the patient (range 0.0 to 80.0). At each visit parents also

reported the patient’s bed wetting frequency on a similar analog

scale (range 0.0 to 10.0). On the same questionnaire, parents esti-

mated the number of drug doses missed per week and reported
any side effects (stinging, nose bleeds, or sneezing) related to the

use of the nasal spray during the preceding treatment period.

Routine four-view sinus roentgenograms were read by the

investigator and subsequently reviewed in the radiology depart-

ment. A Mu1tiSPIRO-SX spirometry system (Mu1tiSPIRO, Inc.,

Irvine, CA) was used to assess pulmonary function. Prick skin

tests to tree, grass, weed, and mold extract mixes as well as
Dermatophagoides pteronyssinus and Dermatophagoides farinae dust

mites (Hollister-Stier, Spokane, WA) were graded as follows: 0, no

erythema or wheal; I +, erythema � 20 mm; 2+, etythema � 20

mm; 3+, erythema with wheal � 3 mm; 4+, erythema with wheal

� 3 mm and a pseudopod. Prick skin tests � 3+ were considered

positive. The patient was considered atopic if one or more of the
five skin tests was positive. Eosinophils in freshly collected, Han-

sel-stained nasal secretions were reported as a percentage of all

leukocytes identified on light microscopy.

Adenoid size was assessed during rhinolaryngoscopic exami-

nation with an Olympus flexible P-2 Rhinolaryngoscope (Olym-

pus Corporation, Lake Success, NY). Patients were pretreated with

0.05% oxymetazoline hydrochloride and 4% lidocaine nasal

sprays. Rhinoscopy was well tolerated, and only one prospective

study patient failed to be enrolled because of intolerance of the

rhinoscopic examination. During initial evaluation and at each

subsequent assessment, color 35-mm transparencies were taken of

both left and right posterior choanae and adenoid using an Olym-

pus OM-2 camera adapted to the rhinoscope. Photographs were

taken with the patient in quiet nasal respiration. At completion of

the study, before the disclosure of patient assignment to crossover

treatment groups, the transparencies from each patient were pre-

sented in a random sequence for analysis by one investigator (D.

W. G.) who was blinded to patient identity and photograph se-

quence. The two-dimensional areas of the adenoid and choana
were measured on the projected transparency by planimetry, trac-

ing the perimeter of the image on a Zeiss Interactive Digital

Analysis System (Carl Zeiss, Inc, Thornwood, NY). Reproducibil-

ity of area measurements by this technique was ± 0.6%. Adenoidal

obstruction was calculated as the ratio of the two-dimensional

area of the adenoid relative to the area of the posterior choana.

Middle ear pressures and tympanic membrane mobility were
measured on a GMI-33 Middle-Ear Analyzer (Grason-Stadler, Inc.,

Littleton, MA) at each assessment. Ascending and descending

peak pressures (mmH2O) were averaged to achieve a more repro-

ducible measure of the middle ear pressure in each ear. Audiology

examination was accomplished on a GSI-10 or GSI-12 Audiometer

(Grason-Stadler, Inc.). Speech thresholds and pure-tone thresholds

(250 to 6000 dB) were recorded for each ear. For statistical corn-

parisons, a pure-tone average threshold was calculated for each

ear as the mean of the 500-, 1000-, and 2000-dB pure-tone thresh-
olds. At all initial and subsequent evaluations, tympanometry and
audiology examinations were accomplished by an American

Speech, Language, and Hearing Association certified audiologist.

Compliance with medications was assessed both by the parent
questionnaire and by measurement of drug weight administered

over each 4-week treatment period. Spray bottles were weighed

before dispensing to the patient and again when they were re-
turned at the end of the treatment period. The total drug admin-

istered by the patient was calculated as the difference in bottle

weights.

At each visit any illness (eg, otitis media, sinusitis, pharyngitis)

in the intervening period since the patient was last seen was

recorded, along with any treatments the patient received for the

illness. Whether given at interval study visits or as part of inter-
vening acute management, patients received routine medical care
for all intercurrent illness. Any use of systemic steroids resulted in

removal of the patient from the study.

Statistical Analysis

Statistical analyses were performed using the appropriate non-

parametric test for nominal or ordinal data: the McNemar chi-

square, Wilcoxon signed-rank, or Friedman test. Statistical analy-

sis of all quantitative data employed the appropriate paired or

unpaired t test, or a one- or two-factor repeated measures analysis
of variance (ANOVA). When ANOVA showed significant differ-

ences, specific comparisons among means were made using the

Scheffe F test. Correlations were calculated using the Pearson

correlation coefficient. Two-tailed tests with significance level

cx 0.05 were used in all comparisons.

Subjects

RESULTS

Twenty patients, 10 male and 10 female, aged 5 to
1 1 years were enrolled in the study. Presenting corn-
plaints were chronic nasal obstruction alone (12 sub-
jects), chronic nasal obstruction plus chronic otitis

media (6 subjects), and chronic nasal obstruction

 at Univ Of Alaska Anchorage on April 20, 2009 www.pediatrics.orgDownloaded from 

http://pediatrics.aappublications.org


ARTICLES 357

plus chronic sinusitis (2 subjects). Duration of
symptoms had been from 2 to 6 years.

Seventeen patients completed the 8-week double-
blind, placebo-controlled crossover study. One pa-
tient from the placebo/beclornethasone group was
withdrawn from the study because he received sys-
ternic steroids for an acute exacerbation of asthma.
The other two patients (one from each treatment
group) were lost to follow-up, in one case because of

parental deployment during the Persian Gulf War.
The 8-week crossover study induded seven subjects

in the beclornethasone/placebo treatment arm and 10
subjects in the placebo/bedornethasone arm. All were

Caucasian, 8 male and 9 female, 5 to I I years of age
(7.77 ± 0.46 years (mean ± SE)). Nine were atopic by
skin test criteria. Nasal cytology identified >5% nasal

eosinophils in two of the atopic and none of the nona-
topic subjects. Spirometry demonstrated a mild ob-

structive pattern in 2 subjects, with 1 being atopic and
I nonatopic. Roentgenograms demonstrated sinusitis
in 3 subjects, who were treated appropriately with an-

tibiotics before entry into the study.
Of the 17 subjects, 7 had a personal history of

atopy (asthma, allergic rhinitis, or atopic dermatitis);
12 had a family history of atopy; 6 had a history of

chronic otitis media; 3 had a history of chronic sinus-
itis; and 4 had previously received tympanostorny
tubes. No patient had tympanostomy tubes in place
at the time of the study. One subject, 1 1 years of age,
had undergone adenoidectomy 5 years before. At

entry into the study, 2 subjects were using rnedica-
tions for asthma (inhaled �3 agonists and cromolyn
sodium only), and 5 used antihistamine/deconges-

tants intermittently. No patient had received nasal

steroids before the study.
Fifteen subjects completed the study through week

16, and 14 patients completed the full 24-week period
of blinded plus open treatment. Subjects not return-
ing for follow-up were commonly unable to do so
because of parental reassignment or deployment out
of the area. Rhinoscopy was well tolerated by all
study patients, without complications, during the
initial and subsequent rhinoscopic examinations. On
rhinoscopic examination, no subject demonstrated
anatomical obstruction of the nasal airway other than
adenoidal hypertrophy.

Treatment Compliance and Side Effects

Compliance with twice daily nasal spray was

comparable between treatment periods as assessed

by parental report and total weight of drug dis-

pensed during each 4-week treatment period. Par-
ents reported between 0 and 4 missed doses/week
in either period, with 0.89 ± 0.25 (mean ± SE)
missed doses/week during beclomethasone treat-
ment and 1.05 ± 0.31 missed doses/week during

placebo (P = .58). The average total drug dis-
pensed by each subject during active treatment
with beclomethasone (19.59 ± 1.04 grams) was sim-
ilar to that dispensed during placebo administra-
tion (19.24 ± 1.18 grams, P = .81).

Side effects associated with use of an intranasal
aqueous spray were similar for subjects when receiv-
ing beclomethasone or placebo. During the crossover

study, stinging was reported by 6 subjects while
taking beclomethasone and I subject while receiving

placebo (P = .06); epistaxis was recorded by 2 sub-

jects on beclomethasone and 1 on placebo (P = I .00);
and I subject reported sneezing while receiving
beclomethasone compared to 4 receiving placebo
(P = .25).

Illnesses During the Study

During the study, patients received routine medical

care for all intercurrent illnesses. In the first 4 weeks of
the crossover study, 5 subjects received antibiotics: 3 for
sinusitis, I for bilateral otitis media, and I for strepto-

coccal pharyngitis. Three of these subjects were receiv-

ing beclomethasone, and 2 were receiving placebo.
During the second 4 weeks of the crossover study, 2

additional subjects, both of whom had received pla-

cebo during the first 4 weeks, required initiation of
antibiotics for otitis media and sinusitis, respectively.
No subject who had received beclomethasone in the
initial 4 weeks of the study required initiation of treat-

ment with antibiotics during the subsequent 4 weeks.
The frequency of antibiotic usage during the be-
clomethasone and placebo treatment periods was not
significantly different (P - .26).

During the 16-week open study period, one subject
required initiation of antibiotic treatment for sinus-

itis in each of the 8-week periods.

Adenoid Size

Comparisons of the adenoidal obstruction of the
choanae for the two treatment groups in the dou-
ble-blind placebo-controlled 8-week crossover

study are shown chronologically in Fig I for the
right and Fig 2 for the left choana. Figs IA and 2A
display the mean adenoid/choana ratios for place-
bo/beclomethasone and beclomethasone/placebo
treatment groups at 0, 4, and 8 weeks. A drug
carryover effect following active beclomethasone
treatment was seen in the beclomethasone/pla-
cebo treatment group during placebo administra-
tion. For both right and left choana examinations,
this carryover effect was evident as a continued
improvement in the mean adenoid/choana ratio

after the crossover from beclomethasone to pla-
cebo. In two-factor ANOVA of the 8-week study,
the drug carryover effect was manifested by sig-
nificant differences in the two treatment groups
(right, P = .01) (left, P = .03); and a significant
drug order-of-administration (right, P = .003)
(left, P = .03).

At entry into the study, the mean adenoidal ob-
struction of the choanae for all subjects was 0.91 ±

0.01 (mean ± SE). Between 0 and 4 weeks, the im-
provements in mean adenoidal obstruction in the
treatment group receiving beclomethasone were sta-

tistically greater than in the group receiving placebo
(right, -0.14 vs +0.004, P = .0002) (left, -0.15 vs
-0.02, P = .0006). Subsequent changes in adenoidal

obstruction for the two drug treatment groups were
not statistically different between 4 and 8 weeks due

to the active drug carryover effect.
Comparisons of the mean adenoidal obstructions

in the two treatment groups at the initiation of the
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study demonstrated no difference between groups in
either the right or left adenoid/choana ratios (right,
P = .44) (left, P = .78). In contrast to the drug
order-dependent changes during placebo adminis-

trations, significant improvements in mean adenoi-
dal obstruction were similar for both treatment

groups during active beclomethasone treatments

(placebo/beclomethasone group, weeks 4 to 8 (right,
-0.15, P = .0002) (left, -0.12, P = .002) and be-
clomethasone/placebo group, weeks 0 to 4 (right,

-0.14, P = .001) (left, -0.15, P = .0004)). For corn-
parison, no significant change in mean adenoidal
obstruction was seen with placebo when adminis-
tered as the first drug in weeks 0 to 4 (placebo/
beclomethasone group (right, +0.004, P = .83) (left,

-0.02, P = .25)).
Mean adenoidal obstructions for all patients at 0,4,

and 8 weeks demonstrated a significant improve-
ment over the 8-week study period (right and left,

P = .0001). Further statistical analyses demonstrated
that presenting complaint, sex, atopy, family history

of atopy, history of chronic illness, use of accessory
medications, and intercurrent illness during the
study were not significantly related to the changes in
adenoidal obstruction during the study.

Individual patient responses (Figs lB. IC and 2B,
2C) showed a decrease in the adenoidal obstruction
for all patients during the beclomethasone treatment

period, contrasted to a mixed response during the 4
weeks of placebo administration. This was true de-

spite the drug carryover effect in the beclometha-
sone/placebo treatment group.

Figure 3 displays the improvement in adenoidal

obstruction of the choanae over the full 24 weeks of
blinded plus open treatment. Right and left choana

obstruction improved in parallel fashion. The de-
crease in adenoidal obstruction was statistically sig-
nificant over the 24 weeks (right and left, P = .0001),
as well as between most paired examination times
(specific comparisons not shown). The change in

slope of adenoidal obstruction improvement after 8
weeks corresponded with the reduction in dose from
2 to only I spray in each nostril twice daily.

Tympanometry and Audiology

In the double-blind, placebo-controlled 8-week
crossover study, there was a statistical trend toward
improvement in mean (±SE) middle ear pressures
with beclomethasone treatment (right, -23 ± 8
mmH2O) (left, -49 ± 12 mmH2O) compared to initial
(right, -51 ± 21 mmH2O) (left, - I 12 ± 36 mmH2O)
and placebo administration values (right, - 73 ± 26
mmH2O, P = .06) (left, -80 ± 28 mmH2O, P = .07).
This trend toward improvement with beclometha�
sone treatment was maintained for middle ear pres-

sures followed through the open treatment period
(24 weeks (right, -26 ± 9 mmH2O) (left, -23 ± 8
mmH2O)).

Pure-tone average thresholds in the 8-week
crossover study also demonstrated a statistical

trend toward improvement with beclomethasone

treatment compared to initial and placebo values
(right, P = .04) (left, P = .21); however changes in
the pure-tone average thresholds were <10 dB and

B

C

WEEK

Fig 1. Adenoidal obstruction of the right choana at weeks 0, 4,

and 8. Mean (A) and individual subject data (B and C) for both

placebo/beclomethasone (n = 10) and beclomethasone/placebo

(n = 7) crossover groups are shown. From 4 to 8 weeks, a drug

carryover effect was evident during placebo administration in the

beclomethasone/placebo group. From 0 to 4 weeks, improvement

in mean adenoidal obstruction in the beclomethasone treatment

group was statistically significant compared to the placebo group

(P = .0002).
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Fig 3. Adenoidal obstruction of the right and left choanae for all

subjects at 0, 4, 8, 16, and 24 weeks. Improvement in mean ade-

noidal obstruction was significant both right and left (P .0001).

From weeks 8 to 24, the open-label follow-on study employed

beclomethasone at one-half the dose used in the initial 8-week

double-blind, placebo-controlled crossover study.
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0 Placebo/beclomethasone
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4
WEEK

Fig 2. Adenoidal obstruction of the left choana at weeks 0, 4, and

8. Mean (A) and individual subject data (B and C) for both place-

bo/beclomethasone (n = 10) and beclomethasone/placebo (n = 7)

crossover groups are shown. From 4 to 8 weeks, a drug carryover

effect was evident during placebo administration in the be-
clomethasone/placebo group. From 0 to 4 weeks, improvement in

mean adenoidal obstruction in the beclomethasone treatment
group was statistically significant compared to the placebo group

(P = .0006).

not considered clinically important differences.
Beclomethasone treatment (right, 5.3 ± 0.9 dB) (left,
7.3 ± 1.5 dB), initial (right, 7.2 ± 0.9 dB) (left, 10.4 ±

2.2 dB), and placebo administration (right, 8.1 ± 1.2

dB) (left, 8.1 ± 1.6 dB) values remained within the
normal range throughout the study, as did subse-
quent pure-tone average thresholds during the 16
weeks of open treatment (data not shown).

Patient speech thresholds showed no significant
differences or trends during the 24 weeks of study.

Average speech thresholds for the study group re-
mained within the normal range (data not shown).

Statistical analyses addressing drug order-of-admin-

istration, presenting complaint, sex, atopy, family his-
tory of atopy, history of chronic illness, use of accessory

medications, and intercurrent illness during the study

demonstrated no significant relationships to changes in

tympanometry, pure-tone average thresholds, or
speech thresholds. Analyses of middle ear pressures,
pure-tone average thresholds, and speech thresholds
for the subgroup of six patients with a history of

chronic otitis media resulted in findings similar to those
of the entire study population.

Symptom Scores

Figure 4 displays the mean symptom scores of
both drug treatment groups during the 8-week cross-
over study. Improvements in mean symptom scores
were significant and similar for both treatment

groups during active beclomethasone treatment (pla-

cebo/beclomethasone group (weeks 4 to 8), -16.9,
P = .006) (beclomethasone/placebo group (weeks 0
to 4), -18.5, P = .01). In contrast, due to the lack of a
washout period in the study design, the change in
mean symptom score with placebo administration
(weeks 4 to 8) in the beclornethasone/placebo group
(+1.8, P = .67) was not comparable to that seen with
placebo administration (weeks 0 to 4) in the placebo/

beclomethasone group (-8.5, P = .03). As described
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for the changes in adenoidal obstruction, there was a
significant drug order-of-administration effect for

symptom score changes (P = .04), which accounted

for differences in response to placebo administration

between the two treatment groups. Subsequent sta-
tistical analyses demonstrated that presenting corn-
plaint, sex, atopy, family history of atopy, history of

chronic illness, use of accessory medications, and
intercurrent illness during the study were not signif-
icantly related to the changes in symptom scores

during the study.
In a repeated measures ANOVA comparison of

initial, beclomethasone, and placebo symptom scores
of all subjects during the 8-week crossover study,
mean symptom scores were significantly different

(P = .0001). Despite a drug order-of-administration
effect enhancing the apparent placebo treatment sig-
nificance, the mean (±SE) symptom score with active
beclomethasone treatment (20.5 ± 3.0) was signifi-

cantly improved in specific comparisons to symptom

scores both initially (43.1 ± 2.9) and following pla-
cebo administration (31.1 ± 4.2, P � .05).

Displayed in Fig 5, patient mean symptom scores
demonstrated a significant improvement over the
full 24 weeks of crossover and open treatment
(P = .0001). In parallel with the adenoidal obstruc-
tion changes (Fig 3), the rate of improvement in
symptom scores decreased after 8 weeks when the
dose of beclomethasone was halved during the open
treatment period.

Of the individual symptoms making up the total
symptom score, all clinical symptoms individually
showed significant improvements by ANOVA dur-
ing the full 24 weeks of study (nasal congestion,

nasal voice, snoring, daytime drowsiness, restless

50

45

40

35

30

25

WEEK

Fig 5. Mean symptom score for all subjects at 0, 4, 8, 16, and 24

weeks. Improvement in mean symptom score was significant (P =

.0001). From weeks 8 to 24, the open-label follow-on study em-

ployed beclomethasone at one-half the dose used in the initial

8-week double-blind, placebo-controlled crossover study.

sleep, and nasal discharge (each P = .0001); ear pop-
ping/pain (P = .014); and bad breath (P = .0002)).

Figure 6 correlates the total symptom score with

average adenoidal obstruction for all patients at each
examination (n = 79). A significant relationship be-
tween symptom score and adenoidal obstruction
was present with a correlation coefficient of 0.65

(P = .0001). A “floor effect” was evident in the cor-
relation when symptom score values were below
approximately 10.

Nine patients, 7 male and 2 female, were identified
as having clinically significant enuresis if a bed wet-
ting score � I .0 (range 0.0 to 10.0) was reported at
any visit. During the 8-week crossover study, the
enuresis score of this subgroup improved signifi-
cantly (P = .02). Enuresis changes with treatments in
the 8-week crossover study (data not shown) were
parallel to those of the obstructive symptom scores
shown in Fig 4. The mean (±SE) enuresis score dur-
ing active beclomethasone treatment (1 .81 ± I .03)
was significantly improved compared to the score at
entry into the study (4.50 ± 0.96, P � .05). The en-
uresis score following placebo treatment was inter-
mediate (2.94 ± I .14), due in part to the drug order-

of-administration effect. At completion of the
blinded crossover and open-label beclomethasone
treatment periods, the mean enuresis symptom score
of the 8 members of the subgroup completing 24

weeks (2.31 ± I .18) remained significantly improved
compared to the mean score at entry into the study
(4.64 ± 1.08, P = .015), with all but one subject re-
porting improvement. The improvement in enuresis
was most closely correlated with the patient snoring
symptom score (median individual correlation coef-
ficient = 0.78).

DISCUSSION

Adenoidal hypertrophy which obstructs the nasal
airway in children is associated with multiple symp-
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10 20 30 40 50 60 70 80
Symptom Score

Fig 6. Correlation of symptom score and average adenoidal ob-
struction of the choana for all subjects at each evaluation (n = 79).

Least squares simple regression line is shown (correlation coeffi-
cient, r = 0.65; r� = 0.42).

toms, including: snoring, snorting, nasal congestion,
chronic mouth breathing, bad breath, hyponasal
speech, restless sleep, hypersomnolence, and enure-

sis.2’5’6’8 The most common cause of obstructive sleep
apnea and the cardiorespiratory syndrome is adeno-
tonsillar hyperplasia.3’4 Adenoidal hypertrophy also

plays a major role in the pediatric syndromes of

chronic sinusitis and chronic otitis media, although
the mechanisms by which adenoidal enlargement

results in chronic disease are debated.�7
Adenoidectomy has been the definitive treatment

for relief of upper airway obstruction and diseases
complicated by or attributable to adenoidal hyper-

trophy.�8 The most common complication of ade-
noidectomy is postoperative bleeding, occurring in
0.4% of cases.5 Regrowth of the adenoid after surgical
removal may occur,9 as apparently was the case for
one patient in this study who had an adenoidectorny

5 years previously.
In nonlife-threatening adenoidal hypertrophy,

medical alternatives to adenoidectomy are usually
directed toward treatment of symptoms and concur-

rent infections. Although potentially preferable to
surgery for some patients, there have been no explicit
medical approaches which offer safe, sustained relief
of adenoidal upper airway obstruction, during
which time a child might “outgrow” the obstruction.
Systemic steroids produce a prompt, temporary de-
crease in adenoid size,1#{176}but significant side effects
preclude their chronic use to suppress adenoidal hy-
pertrophy. As demonstrated in this study, properly

administered daily topical nasal beclomethasone
may provide a reduction in adenoid size sufficient to
relieve symptoms of adenoidal hypertrophy for sev-

eral weeks to months. Further clinical trials are
needed to address the ability of chronic nasal
steroids to suppress adenoidal hypertrophy for
longer periods (months to years). Such chronic use of
topical nasal and inhaled steroids in standard doses

has proven safe in the treatment of allergic rhinitis
and asthma.11’12

Among the technical aspects of this study, com-
pliance in the administration of active drug or
placebo was similar during each arm of the dou-

ble-blind, placebo-controlled crossover study as
measured by both bottle weights and parental
questionnaires. The side effects attributed to nasal

spray administration were also similar for active

and placebo treatments.
Endoscopy was the most accurate and reproduc-

ible method for repeated assessments of adenoid
size. Rhinoscopic assessment of dynamic nasal air-

way obstruction by the hypertrophied adenoid cor-
relates with obstructive symptoms more closely than
static radiographic assessment methods.13’14 For max-

imal reproducibility in adenoid measurement, the
technical importance of evaluating nasopharyngeal
airway patency during quiet nasal breathing has

been demonstrated previously using nasopharyn-
geal radiographic assessment of the palatal airway.15
In agreement with this finding, we noted that quiet

nasal breathing provided the most patent nasal air-
way and most reproducible physiologic state for
measurement of adenoid size in our patients during

examinations. Rhinoscopy was safe and well toler-
ated by our pediatric patients, except for one poten-
tial study patient who was not enrolled because of
inability to cooperate with rhinoscopy. Once enrolled
in the current study, even the smallest children tol-
erated repeated rhinoscopic examinations. During
more than 80 rhinoscopic examinations, there were
no complications. For comparison, in over 1700 adult

and pediatric examinations, Selner16 reported 10 syn-
copal episodes, 2 coughing spasms, and I episode of
epistaxis.

Reproducible quantification of the two-dimen-
sional adenoid/choana area ratios allowed compar-
isons of the adenoid obstruction of the nasal airway

among examinations. While the choana is a roughly
planar structure and well defined by its area, the

enlarged single adenoid is an irregular globular,
three-dimensional structure which must protrude
through the left and right choana to effectively ob-

struct them, much like corks stopper bottles. The
measured adenoid/choana ratio accurately describes
the obstruction at larger values around 90%, but it

underrepresents the relative reduction in adenoid
size and relief of obstruction when ratios decrease.
The volume of the adenoid decreases more rapidly
than its measured area; and, like a cork being re-
moved from a bottle, the posterior regression of the
treated adenoid can provide relief of airway obstruc-
lion even while the planar ratio of the adenoid to
choana is substantial. Thus, the modest average 17%
reduction in adenoid/choana area ratio for all sub-

jects over the 8-week crossover study was associated
with a much more striking reduction in adenoid
volume visualized on rhinoscopy (eg, Fig 7) as well

as significant and parallel reduction in nasal airway
obstruction symptom scores.

During the study, other lymphoid tissues were not
sequentially assessed. On routine physical examina-
tion, 7 of the 17 subjects completing the study were
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Fig 7. Rhinoscopic views of left choana with obstructing adenoid

(patient RL). At entry into the study, the patient’s adenoid/choana

ratio was 0.99 (not shown). A, at 4 weeks, after treatment with

placebo, adenoid/choana ratio was 0.96; B, at 8 weeks, after cross-

over treatment with beclomethasone, adenoid/choana ratio was

0.75.

noted to have moderate-sized palatine tonsils at entry
into the study, while no subjects were described as
having extreme enlargement. This lack of palatine ton-
sillar hyperplasia is consistent with Stearns’17 demon-

stration that there is no correlation between adenoid
and palatine tonsillar sizes. No clinically notable
change in tonsillar size was recorded on physical ex-
amination of these 7 patients during the study, suggest-
ing little or no effect of the topical steroids on the

palatine tonsils. The demonstration of topical steroid
modification of lymphoid tissues other than the ade-
noid would require additional study.

During the 8-week crossover study, all subjects
responded to beclomethasone treatment with a
decrease in adenoid size, compared to a mixed

response to placebo. The significant drug carryover
effect evident for adenoid/choana ratios from 4 to 8
weeks in the beclomethasone/placebo group neces-
sitated a statistical comparison of beclomethasone to
placebo other than a simple repeated measures
ANOVA. In the statistical comparison of the two
treatment groups from 0 to 4 weeks, before cross-

over, adenoidal obstruction was significantly re-
duced by active beclornethasone treatment corn-
pared to placebo (Figs I and 2). Group mean
improvements in adenoidal obstruction were signif-
icant and similar during beclomethasone treatment
in both crossover groups. The strong beclometha-

sone carryover effect into placebo administration in
the beclomethasone/placebo group suggested that, if
the study had been allowed by the Institutional Re-
view Committee to include a washout period, the
time required to allow adenoidal obstruction to re-

turn to baseline levels (if it did return) would have
been much longer than 4 weeks. During the first 4
weeks of the study, placebo nasal spray alone ef-
fected no change in mean adenoid size.

A drug order effect was evident also in cornpari-
sons of symptom scores during active and placebo
crossover treatments (Fig 4). However, despite this
drug order-of-administration effect which enhanced
the apparent placebo treatment significance, the
mean symptom score with active beclomethasone

treatment was shown to be significantly improved
compared to symptom scores both initially and fol-
lowing placebo administration.

Over the 24 weeks of study, adenoidal obstruction
and total symptom score were correlated signifi-

cantly (Fig 6), and each demonstrated clinically sig-
nificant parallel improvements (Figs 3 and 5). During

the 8-week crossover study in which patients re-
ceived 4 weeks of beclomethasone treatment, a 17%
reduction in mean adenoid/choana ratio was accom-

panied by a 51 % reduction (from 43.1 to 21 .2) in
mean nasal obstruction score. By 24 weeks, a 29%

reduction in mean adenoid/choana ratio was paral-
leled by an 82% reduction in mean nasal obstruction
score to 7.9, less than the “floor” symptom score level
noted in Fig 6 (ie, a minimum mean symptom score

had been achieved). The correlation between rhino-
scopically assessed adenoidal obstruction and symp-
tom score is consistent with previous studies show-

ing that patient clinical evaluations correlate well
with endoscopic assessments of obstruction.6’13”4 The
rates of improvement in adenoidal obstruction and

symptom scores, as evidenced by the slopes of the
curves, decreased after 8 weeks, coincident with
the reduction in beclomethasone dosing to one

puff in each nostril twice a day during the open-
label portion of the study. While this change may

be coincidental or a function of the degree of im-
provement over the first 8 weeks, it is probable

that halving the dose produced the reduction in
clinical response. Confirming the response of ade-
noidal hypertrophy to various nasal steroid doses
will require further study.

Although the rate of improvement varied over the
24 weeks of blinded and open study, all subjects
demonstrated both an objective decrease in adenoid
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size and decreased symptom scores with topical be-
clomethasone treatment. No clinical or demographic

characteristic predicted a patient’s degree of re-
sponse to treatment with nasal aqueous beclometha-
sone. Even atopy, which was found in approximately
half of the subjects (9/17 by skin test and 7/17 by

history), did not differentiate between subjects in
degree of response to treatment. While this study
was limited to 24-week duration, it is possible that
similar clinical improvement can be maintained over
longer intervals. Two patients who had subsequent

evaluations at I year demonstrated continued con-
trol of adenoidal obstruction, symptom score, and

enuresis on chronic beclomethasone, one spray in
each nostril twice a day (data not shown). While

similar results might be expected with topical nasal
steroid preparations other than beclomethasone,
their efficacy can only be inferred and would require
confirmation through further studies.

For most patients with adenoidal hypertrophy and
enuresis, bedomethasone treatment was accompanied by
reduction in reported enuresis episodes. Enuresis may be
secondary to nocturnal respiratory disturbances caused
by upper airway obstruction. In a study of 115 children, 3

to 19 years of age, 76% had fewer enuresis episodes after
surgical removal of an upper airway obstruction.18 In that
study, improvement in enuresis was most pronouaced in

subjects with secondary enuresis and was attributed
to improved quality and quantity of sleep. In a

similar manner, the improvement in enuresis seen
in 8 of 9 subjects in this study accompanied reduc-
tion in adenoid size and an improvement in upper

airway obstructive symptoms with beclometha-
sone treatment.

In concert with the improvements seen in adenoid
size and symptom scores, the frequency of intercur-
rent illnesses requiring antibiotic treatment de-
creased with beclomethasone treatment during both
the initial 8-week crossover and subsequent 16-week

open-label study. The initiation of antibiotics in 7
subjects during the first 8 weeks was followed by an
antibiotic requirement in only I additional patient in
each of the subsequent 8-week periods.

While both middle ear pressures and pure-tone

average thresholds demonstrated a trend toward im-
provement with beclomethasone compared to pla-

cebo, both these measures of middle ear pathology,
as well as speech thresholds, were insensitive mea-
sures for objective improvement in this study. This

insensitivity is understandable since the study pa-
tients were not selected for middle ear disease and
most did not have more than mild middle ear pa-

thology associated with their adenoidal hypertro-
phy. Group average tympamc and auditory mea-
sures were all within the normal range. Only 6
patients had a past history of chronic ear disease. The
two subjects treated for otitis media during the study
period were among those history-positive patients

and were treated during the first 8 weeks. No cases
of otitis media were treated during the 16-week
open-labeled study.

Several mechanical and/or immunological mech-
anisms may be postulated for the reduction of ade-
noid size and symptoms of nasal airway obstruction

with topical beclomethasone. Reduction in adenoid
size may be due to a direct lympholytic action of

topical steroids on adenoid tissue and, secondarily,
to a general corticosteroid inhibition of inflammation
in the respiratory tissues.12 Relief of nasal airway

obstructive symptoms would then follow through a
combination of mechanical increase in airway caliber
and reduction in tissue inflammation. An additional
mechanism may involve topical steroid alteration of
adenoid bacterial flora. While direct adenoidectomy
relieves upper airway obstructive symptoms and

complications of adenoidal hyperp1asia,�8 the effi-
cacy of adenoidectomy in the specific treatment of

chronic otitis media is considered to be independent
of adenoid size and a result of removal of a pharyn-

geal nidus of infection supplied by the enlarged ad-
enoid.5 Other studies have supported both the lack of
correlation of adenoid size with presence of chronic

otitis media and the importance of the adenoid as a
reservoir of pathologic bacteria that may potentiate
airway and ear disease.19 Fujiyoshi et al2#{176}demon-
strated adenoidal tissue histological changes and im-
munologic activation consistent with chronic inflam-

mation of the enlarged adenoid in a group of 100

patients undergoing adenoidectomy for severe up-
per airway obstruction. Considering these previous
observations, we may speculate that improved

symptoms of nasal airway obstruction with topical
nasal beclomethasone may be a result of one or more

of the following mechanisms: direct reduction of ad-
enoid size, reduction in adenoid and nasopharyngeal
inflammation, and/or decreased significance of the

adenoid as a nidus for infection. Definitive mecha-
nisms by which topical nasal steroids reduce ade-
noid size and nasal airway obstructive symptoms
will require further research with direct tissue

examination during treatment.
In summary, an 8-week double-blind, placebo-

controlled crossover study of I 7 children, 5 to II
years of age, demonstrated the efficacy of standard-
dose topical nasal beclomethasone in reducing ade-
noidal obstruction of the nasal airway. Patients used
a flexed neck position when administering the intra-
nasal aqueous beclomethasone. Treatment signifi-

cantly reduced both adenoid size and patient ob-
structive symptom scores compared to placebo. This
relief of adenoidal obstruction of the nasal airway
was maintained and enhanced during a 16-week fol-
low-on open study of topical beclomethasone in re-
duced doses. By 24 weeks, an 82% reduction in mean
nasal obstruction symptom score accompanied a 29%
mean reduction in adenoid/choana ratio. No clinical

or demographic characteristic predicted a patient’s
degree of response to treatment. Over the full 24
weeks of blinded and open study, the study group
experienced a reduction in frequency of treated
upper airway and ear infections. In the subset of
patients with enuresis, improvement in enuresis

frequency was noted with active beclomethasone
treatment.
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1994 RED BOOK ERRATA

Page 20: In the last sentence on page, delete “pneumococcal polyvalent polysac-

charide and meningococcal quadrivalent polysaccharide.” Sentence should read:

“However, certain vaccines (eg, Haemophilus influen-

zae vaccines) recommended for IM injection may be

given subcutaneously to persons at risk for hemorrhage

after IM injection, such as those with hemophilia.”

Page 68: In fourth paragraph, change Energix to Engerix.

Page 229: In Table 3.12, change heading of last column, Energix-B to Engerix-B.

Page 238: In Table 3.17, the second column, under “HBsAg-Positive,” the last

entry should read:

Page 319: In Table 3.30, entry for Hepatitis B prophylaxis should have “3”

entered in the last column under “Interval (mo).” Line should read:

Hepatitis B prophylaxis IM 0.06 mL/kg

(as HBIGb)

Page 382: Under the heading “Recommendations for IPV,” in the third para-

graph, second sentence, change OPV to IPV. Sentence should read:

If IPV and DTP are given at the same time, they

should be given in separate syringes because of

possible interference.

Page 476: Under the heading “Treatment” for Trichomonas vaginalis Infections,

change (120 g) to (1 g). The fifth sentence should read:

Treatment failures should be retreated with metronida-

zole (1 g in two divided doses for adolescents and

adults) for 7 days.

Page 566: In Table 5.5, the second to last entry, under the first and second

columns, “Drugs” and “Strength” should read:

Selenium sulfide 2.5%

(not Selenium sulfide� 1%)
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