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ABSTRACT

Objectives: The aim of the present study was to analyze the recovery rate of symptoms in patients with adenoid hyper-
trophy and investigate the role of nasal pathologies, allergy and gastroesophageal reflux (GER) as the reason of failure
in patients with persistent symptoms. Patients and Methods: Patients undergoing adenoidectomy were enrolled in this
study. There were 58 males and 42 females, aged between 1 - 13 years (mean + SD: 4.9 £+ 2.2 years). The parents of
each child were questioned about the following symptoms; apnea, nasal obstruction, mouth breathing, snoring and nasal
discharge. Presence or absence of nasal obstruction due to septal deviation and/or chonchal hypertrophy was noted. All
children were evaluated for GER by upper gastrointestinal endoscopy or pH monitorization and for allergy by specific
IgE analysis or skin prick test. Three months after the operation the children were re-examined and their parents were
interviewed about persistent symptoms. Patients with persistent symptoms were re-evaluated with rigid endoscopy for
residual adenoid vegetation. Results: Apnea was cleared in the entire group postoperatively. However, 9 patients com-
plained of nasal obstruction, 16 patients had mouth breathing, 9 patients had snoring and 17 patients continued to have
nasal discharge two months after the operation. Statistical assessment showed a significant difference for each symptom
between the pre- and postoperative level (p < 0.001). In the re-examination of the patients with persistent symptoms,
none of them were found to have adenoid vegetation greater than grade 1. However, 71% of these patients had nasal
pathology, 50% had allergy and 50% had GER. Conclusions: Adenoidectomy alone is an effective treatment for nasal
obstruction and obstructive sleep symptoms in children. Persistent obstructive symptoms are usually due to nasal pa-
thology and allergy.
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1. Introduction that adenoidectomy produces benefits in the short term
[8-9]. However, evidence about the benefit after the first
few months is lacking. There are a number of studies that
report the incidence of allergy and GER in patients who
have adenoid hypertrophy [10-12].

The aim of the present study was to analyze the recov-
ery rate of symptoms in patients with adenoid hypertro-
phy and investigate the role of nasal pathologies, allergy

and GER as the reason of failure in patients with persis-

Adenoidectomy is among the most common pediatric
operations [1]. Adenoidectomy is recommended for the
treatment of upper airway obstruction and recurrent or
chronic adenoiditis, which may present as chronic rhi-
nosinusitis or chronic otitis media with effusion. Aware-
ness of the potentially serious sequelae of upper airway
obstruction has increased, and more adenoidectomies are
now being done for this indication. Complications in-

clude learning difficulties, behavioral changes, and, in
severe cases, failure to thrive, pulmonary hypertension,
and secondary right-sided cardiac hypertrophy. Adenoid
obstruction may also lead to an open anterior bite and
“adenoid facies” caused by the maxillary and mandibular
structural changes that are believed to occur secondary to
chronic mouth breathing [2].

Different studies reported 70% to 100% improvement
in quality of life (QOL) and various symptoms following
adenotonsillectomy [3-7]. There are some limited reports
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tent symptoms.

2. Patients and Methods

One hundred children undergoing adenoidectomy alone
(i.e., without tonsillectomy and/or ventilation tube inser-
tion) were enrolled in this study. There were 58 males
and 42 females, aged between 1 - 13 years (mean £+ SD:
4.9 £+ 2.2 years). The design of the study has been ap-
proved by the Ethical Committee of Bursa Dortgelik
Children Hospital. After informed consent was obtained
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from the parents, patients admitted for adenoidectomy.
Exclusion criteria were: underlying chronic illness or
bleeding disorder or craniofacial defects, immunodefi-
ciency, grade 3 - 4 tonsillar hypertrophy. The parents of
each child were questioned about the following symp-
toms; apnea, nasal obstruction, mouth breathing, snoring
and nasal discharge.

A routine ENT examination was performed on all
children. Adenoidectomy was recommended for adenoid
hypertrophy. Adenoid hypertrophy was evaluated by 0°
2.7-mm rigid nasal endoscope (Karl Storz, Germany)
which was performed 10 minutes after topical application
of a 1:1 solution of 10% xylocaine spray and 1% ephed-
rine to the nostrils. The degree of adenoid obstruction
was evaluated as follows [13]:

Grade 1: no or minimal adenoid tissue (0% - 25% ob-
struction);

Grade 2: small amount of adenoid tissue (26% - 50%
obstruction);

Grade 3: large amount of adenoid tissue that might
cause symptomatic nasal obstruction (51% - 75% ob-
struction);

Grade 4: obstructing adenoid tissue (76% - 100% ob-
struction).

Tonsillar hypertrophy was graded as follows [14,15]:

Grade I: tonsils located in the tonsillar fossa, barely
seen behind the anterior pillars;

Grade II: tonsils visible behind the anterior pillars;

Grade III: tonsils extend three-quarters of the way to
the midline;

Grade IV: tonsils completely obstruct the airway.

Presence or absence of nasal obstruction due to septal
deviation and/or chonchal hypertrophy was noted.

All children were evaluated for GER by upper gastro-
intestinal endoscopy or pH monitorization and for allergy
by specific IgE analysis or skin prick test.

The children were treated using conventional adenoi-
dectomy technique. All operations were performed under
general anesthesia by the same otolaryngologist (SO).
The patients were positioned supine in Rose position and
the neck was extended with a shoulder-roll placed under
the shoulders. The adenoidectomies were performed us-
ing adenoidectomy curettes. A Boyle-Davis gag was in-
serted. The palate was palpated to exclude a possible
submucosal cleft. Complete removal was confirmed by
digital palpation or mirror examination. After adenoi-
dectomy, pressure was applied to nasopharynx by tonsil-
lar pack for three minutes. The use of cautery was rarely
necessary for hemostasis. The patients were discharged
the same day after the operation. They routinely received
7 days of postoperative ampicillin or amoxicillin.

Three months after the operation the children were
re-examined and their parents were interviewed about
persistent symptoms. Patients with persistent symptoms
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were re-evaluated with rigid endoscopy for residual ade-
noid vegetation.

All statistical analyses were performed by using SPSS
for windows v.16 (SPSS inc. Chicago, USA). McNemar
test was used to check whether there was a significant
difference between the preoperative and postoperative
symptoms or not. In order to evaluate the impact of nasal
pathology, allergy and GER on the postoperative symp-
tom rates, Fisher’s exact test was employed. A p value
less than 0.05 was accepted as statistically significant.

3. Results

In the preoperative assessment, most of the children had
nasal obstruction, mouth breathing and snoring (Table 1).
Apnea was present in 43 patients. Half of the patients
complained of nasal discharge. In the physical examina-
tion, 30 children had grade 2, 7 children had grade 3, 63
children had grade 4 adenoid hypertrophy. Seventy-eight
patients had grade 1 tonsil hypertrophy, 22 patients grade
2 tonsil hypertrophy. Nasal anatomy was distorted in 28
patients. Allergy was found in 27 patients whereas GER
was present in 53 patients.

Apnea was cleared in the entire group postoperatively.
However, 9 patients complained of nasal obstruction, 16
patients had mouth breathing, 9 patients had snoring and
17 patients continued to have nasal discharge two months
after the operation. Statistical assessment showed a sig-
nificant difference for each symptom between the pre-
and postoperative level (p < 0.001).

In the re-examination of the patients with persistent
symptoms, none of them were found to have adenoid
vegetation greater than grade 1. However, 71% of these
patients had nasal pathology, 50% had allergy and 50%
had GER.

Compared to symptom-free patients, patients with per-
sistent obstructive symptoms (snoring, mouth breathing,
nasal obstruction) were found to have significantly
higher rates of allergy (p < 0.001) and nasal pathology (p
<0.001), whereas, GER rate was similar (p = 0.374).

In case of persistant nasal discharge, allergy (p = 0.024)
and GER (p = 0.036) was found to be significantly more
frequent.

Table 1. The incidence of pre- and postoperative symptoms
of children with adenoid hypertrophy.

Present
Symptoms Preoperatively Postoperatively
(Y% =n) (% =n)
Apnea 43 0
Nasal obstruction 85 9
Mouth breathing 95 16
Snoring 92 9
Nasal discharge 49 17
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4. Discussions

Adenoidectomy is an effective procedure for the relief of
nasal obstruction, with a more than 75% satisfaction in
our series. These findings are in line with the reported
surgical success rates of 70% to 100% [3-7].

Twenty-two percent of the patients had persistent or
recurrent symptoms. Most conspicuous cause of failure
appeared to be nasal pathologies with the rate of 71%.
Obstructive symptoms, namely, mouth breathing, snoring
and nasal obstruction may persist in these patients de-
spite effective reduction of the adenoid tissue. Actually,
recurrence of obstructive adenoid tissue reported to be
the occasion in 19% of the treatment failures in the
long-term [16]. However, in short-term, our findings
stress the need for nasal endoscopy in the reevaluation of
patients with persistent symptoms after adenoidectomy.

Hypertrophic tonsils may also be the causative factor
of obstructive symptoms. In order to assess adenoidec-
tomy only, we excluded the patients with grade 3-4 ton-
sillar hypertrophy. There are diverse opinions on the
outcome of adenotonsillectomy or adenoidectomy alone
for patients with upper airway obstruction. Shintani et al.
[4] found no difference in success rate between adenoi-
dectomy alone (80%) and adenotonsillectomy (84%) in
children with upper airway obstruction. More recently,
Shatz [17] described an excellent experience with ade-
noidectomy alone for infants with obstructive sleep ap-
nea. Only one study found adenoidectomy alone to be an
insufficient surgery [3]. The authors reported that 70% of
their group of children with polysomnography-proven
obstructive sleep apnea had already undergone adenoi-
dectomy. Since the symptoms improved after tonsillec-
tomy, they concluded that adenoidectomy alone “is not
enough” However, their study was limited by a selection
bias, in that the number of patients who improved with
adenoidectomy alone was not mentioned. To be “on the
safe side,” many surgeons tend to perform adenoidec-
tomy together with tonsillectomy for the treatment of
obstructive upper airway disease [2,18]. In our center,
however, as tonsillectomy has a higher morbidity and
mortality rate than adenoidectomy, we opt for adenoi-
dectomy alone in patients with obstructive sleep apnea
and normal- or near-normal-sized tonsils (grade 1 - 2).
Additional factors that influence the decision are patient
age, symptom severity or polysomnographic findings,
and the personal experience of the surgeon. A larger
prospective randomized study comparing adenoidectomy
to adenotonsillectomy is needed.

The prevalence of allergic rhinitis was reported as
15% - 18% in Turkish children. [19,20]. In the present
study, allergic rhinitis was confirmed in 27% of the pa-
tients with skin prick test or RAST, which is definitely
greater than the expected rate. Moreover, allergy rate was
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significantly greater in patients with persistent obstruc-
tive symptoms and nasal drainage [(p = 0,001), (p =
0.024)].

GER was diagnosed in 51% of the patients in our
study. GER was reported to be more prevalent in patients
with adenoid hypertrophy (64.5%) compared to normal
children (25%) [21]. Carr et al. [22] presented GER in-
cidence as 42% in children under 2 years of age with
adenoidectomy. These results support that pharyngeal
acid reflux may play an important role in the etiology of
adenoid hypertrophy.

However, GER was not established as a causative fac-
tor in the persistence or recurrence of obstructive symp-
toms in the short term (p = 0.374). On the other hand,
postoperative nasal drainage was significantly higher in
patients with GER (p = 0.036).

5. Conclusion

Adenoidectomy alone is an effective treatment for nasal
obstruction and obstructive sleep symptoms in children.
Persistent symptoms are usually due to nasal pathology
and allergy. Patients with persistent symptoms should be
evaluated for these factors. In case of persistent nasal
discharge, GER should also be considered in the differ-
ential diagnosis. Preoperative identificaiton of these fac-
tors might be contributory for improving outcomes of the
adenoidectomy operation and also for proper patient
counseling. Larger prospective studies are warranted to
confirm long term effects of adenoidectomy and establish
the failure resons.
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