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Summary

Thirty-four children with clinically and radiologically confirmed adenoid hyper-
trophy underwent otoscopy, impedance tests, active anterior rhinomanometry and
nasal mucociliary clearance evaluation before and 6 months after adenoidectomy.
Mucaociliary clearance velocity increased significantly while binasal resistances de-
creased after surgery. The authors conclude that mucociliary evaluation and objec-
tive measurements of nasal resistances should be added to impedance tests as
indicators to adenoidectomy.

Introduction

Adenoidectomy represents the commonest surgical procedure in paediatric
otolaryngology. While it undoubtedly enhances the nasal respiration, its effective-
ness on secretory otitis media is still controversial. It is believed that nasal and
rhinopharyngeal pathology can cause an eustachian tube dysfunction basically due
to hyperpressure in the rhynopharynx and to a mechanical obstruction of the
pharyngeal ostium of the tube, which are probably due to mucosal swelling, nasal
discharge and reduced ciliary function [14,15,34].

The aim of the present study is to objectively evaluate the influence of adenoidec-
tomy on nasal airflow and on the nasal mucociliary function.
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Materials and Methods

Thirty-four children, 22 males and 12 females, aged between 5 and 7 years
(M= 6.6+ 1.9), were examined. They were selected among a total of 78 children
admitted to our clinic during the period March—May 1985 to undergo adenoidec-
tomy. Children were randomly chosen among those living in Perugia and surround-
ings, as follow-up would have been easier. Clinical criteria consisted of severe nasal
obstruction, rhinorrea, recurrent otitis media or long-standing otitis media with
effusion. Posterior rhinoscopy was performed whenever possible and in unsuccessful
cases a manual palpation was carried out. An adequate control group could not be
collected, as all children with such signs underwent adenoidectomy. All children
underwent impedance tests, active anterior rhinomanometry (AAR) and mucociliary
clearance (MC) evaluation. Before performing AAR, all children were invited to
blow their nose and crusts, if present, were manually removed. This test was
performed before and 15 min after local application of nasal decongestants
(Xylomethazoline, 7.5 mg). The same tests, in the same temporal sequence, were
performed again 6 months after the operation.

AAR was performed by means of a 2-channel ICS Medical Cottle’s rhinomanom-
eter. Concerning pressure (P) and flow (V) calibration, each millimeter deflection of
the pen corresponded, respectively, to 2 mm H,O, and 2 liter/min. Uninasal (P/V)
and global (Rn , = Rn; X Rn_/Rn, + Rn ) nasal resistances were calculated.

MC was evaluated calculating the time needed by saccharine crystals to reach the
rhynopharynx, as this method has been demonstrated to be as reliable as the
radioisotopic one [44]. It has been suggested, in a recent paper [40], to add charcoal
powder to 3% saccharine, in order to increase information about the real mucoci-
liary transport time. The length of the nasal cavity was measured by calculating the
distance between the medial incisives and the soft palate inferior limit.

Both AAR and MC were performed at the same temperature and humidity
conditions, in the same environment, at the same time and in the same head
position.

The statistical evaluation of pre- and postoperative MC and AAR data was
performed by means of the paired Student’s t-test. Pre- and postoperative MC data
were also compared to a control group of normal children previously tested in our
laboratory [29], by means of the unpaired Student’s -test.

Results

Nasal obstruction

Nasal obstruction was present in 100% of children and mucopurulent rhinorrea
in 20/34 (64.7%). Tonsils were hypertrophied in 14/34 (67%). Nasal symptoms
improved in 32/34 (92.3%) cases 6 months after the operation.

Active anterior rhinomanometry
The means values of uni- and binasal resistances before and after adenoidectomy



TABLE 1

ACTIVE ANTERIOR RHINOMANOMETRY (AAR): MEAN VALUES (M1 SD) OF PRE- AND
POSTOPERATIVE UNI- AND BINASAL RESISTANCES

(A), basal condition; (B), post-decongestants; (BR), binasal resistances.
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Pre-adenoidectomy values

Post-adenoidectomy values

Right Left Binasal Right Left Binasal
(A) 33431 28+1.7 11405 1.7+£10 1.8+09 0.8+0.3
(B) 1.6+1.0 18415 08104 1.3+09 14+1.0 06+0.3

BRA-Pre vs BRB-Pre P < 0.001
BRA-Pre vs BRA-Post P < 0.001

BRA-Post vs BRB-Post P < 0.01
BRB-Pre vs BRB-Post P < 0.01
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Fig. 1. Pre (I)- and postoperative (II) nasal mucociliary velocity values. Postoperatively, a statistically
significant increase (P < 0.001) can be observed, almost reaching control values (C).

are represented in Table I. Global nasal resistances decreased postoperatively from
1.1 £ 0.6 to 0.8 + 0.3 mm H,0/liter/min (P < 0.001) (Table I). A similar decrease
could be observed after administration of nasal decongestants both before (P <
0.001) and after (P < 0.01) adenoidectomy, and comparing pre- and postoperative
data (Table I).

Mucociliary clearance

The mean values of mucociliary transport velocity were 0.33 + 0.10 cm/min
before adenoidectomy and 0.47 +0.11 cm/min after, a statistically significant
increase being therefore present (P < 0.001) (Fig. 1). Postoperative data almost
overlap controls (Fig. 1).

Discussion

The obtained data confirm that in children affected by adenoid hypertrophy an
impairment of mucociliary function can be detected, partly due to the mechanical
obstruction and to the consequent mucous retention [45], partly to the chronic
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sufferance of the ciliary component of the respiratory mucosa. In fact a marked loss
of cilia, reaching sometimes squamous metaplasia, which is directly related to the
lymphoid tissue size, has been observed in a previously published paper [29].

Concerning rhinomanometry [7,11,12,33], although this technique has been widely
employed in clinical practice, only a few reports can be found in the literature about
children [9,21,27,33,41,43,56]. High nasal resistances have been demonstrated to
influence, also in children, the lower airways function [36]. It has also been shown
that an obstructive type of ventilatory defect can be detected in adenoid hyper-
trophy children [10,28,56]. Van Cauwenberge [55] observed that children aged
between 3 and 6 years do not have an alternating nasal cycle as normal adults, but
that important fluctuations of the nasal resistance in the left and right nasal cavity
are happening in the same sense, lasting almost 57 min (‘solidaly cycle’). As in
adults, physical exercise, body position and nasal pathology can influence nasal
resistance [56]. Furthermore, it has been observed [56] that in children with nasal
pathology, nasal resistances are higher than in those without any pathology. The
same author recommends, due to the large standard deviations of nasal resistance
values in pathological conditions, to carefully interpret the results of a one time
rhinomanometrical measurement. On the other hand, Principato and Wolf [43]
found that in childhood nasal resistance values vary inversely with age and fall in an
almost linear fashion between already established normals of infancy and adult-
hood.

In the present study we ruled out most of the variables induced by spontaneous
and evoked changes by using nasal decongestants. It has been experimentally
proven that if nasal obstruction is caused by adenoid hypertrophy, it does not
significantly decrease after local decongestants administration [27,33].

It has also been demonstrated that rhinomanometry, if correctly used, yields
interesting informations concerning results of surgical procedures on nasal and
nasopharyngeal structures [8,21,42]. Our data clearly show that binasal resistances
increase, due to adenoid hypertrophy, and that they decrease after adenoidectomy
{21,23,50].

While some authors believe adenoidectomy to be effective in the treatment of
OME [1,2,5,20,24-26,30-32,35,37,38,53], some others, instead, suggest that
adenoidectomy yields unpredictable results [4], or is uneffective on OME patients
[19,25,39,46,47]. Many variables seem to interfere with an accurate evaluation of the
real effectiveness of adenoidectomy on OME, and they include age [26,30,51], sex
[6,13,16,17], nasal obstruction [3,47,49], eustachian tube function [3,4,39] and,
mainly, the high rate of spontaneous recovery of OME, especially in warmer seasons
[18,52,54,55].

The aim of the present paper is to stress the significant postoperative enhance-
ment of the mucociliary transport and the significant reduction of the nasal
resistances. It appears, then, to be reasonable to operate upon children with severe
and objectively detected long-standing nasal obstruction, persistent purulent rhinor-
rea, recurrent adenoiditis and reduced mucociliary function. On the other hand, an
accurate and objective evaluation of such parameters by means of AAR and MC
transport evaluation, appears to be advisable prior to the operation.
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