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ABSTRACT

Objectives: Adenoidectomy is one of the most common surgical procedures performed on children.
Digital blinded examination intraoperatively has been practiced conventionally for years to assess
adenoid remnants. Recently, the use of mirror assistant has become more frequent for the same
purpose. The efficacy of this technique was measured by the persistence of symptoms and by fiber
optic camera visualization for any residual adenoid tissue.

Methods: This prospective, randomized, single-center study included Forty-eight patients who were
diagnosed with adenoid hypertrophy and planned for surgery. They were randomly assigned into two
groups. Group A (n=25) consisted of the patients who underwent adenoidectomy with mirror
assistance, and Group B (n=23) consisted of the patients who had the procedure performed by blind
curettage approach. Six weeks post-surgery, all patients were evaluated regarding to the persistence of
the obstructive symptoms and the presence of residual adenoid tissue by a fiber optic camera.

Results: The study included 48 patients. N=31 (64.6%) of the study sample were males, and N=17
(35.4%) were females. The mean age of patients was 6.125. N=22 (45%) of patients had remnant
adenoid tissue and 7 patients (14.6%) experienced persistent or recurrent symptoms. In Group A, 5
patients (20%) had grade 1 adenoid remnants, and 20 (80%) had grade 0. However, 14 (60.9%), 3
(13%), and 6 (26%) suffered from grade 1, 2, and 0, respectively for Group B (p-value: 0.000). Group
A had n-3 (12%) patients with persistent snoring and n=2 (8%) patients who had persistent mouth
breathing, whereas Group B had n=4 (17.4%) with persistent snoring, and n=5 (21.7%) had persistent
mouth breathing. The association was statistically insignificant between each group and the presence
of snoring or mouth breathing p-values were (0.696) and (0.237), respectively.

Conclusion: This study revealed that using laryngeal mirror as an assistant tool during adenoidectomy
had significantly reduced the rate of residual adenoid tissue postoperatively, in comparison to the
classical blind digital examination. However, the association between each approach and persistence
of obstructive symptoms were negative.
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Introduction

Adenoidectomy is considered one of the most common surgical procedures for children; the main
indications are obstructive symptoms like snoring, mouth breathing, and obstructive sleep apnea
(OSA), along with otitis media with effusion, recurrent acute otitis media (AOM), and chronic
rhinosinusitis (1).
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Different factors may increase the risk of recurrence of adenoid hypertrophy and its associated
symptoms. The first factor is related to a patient’s medical status, like allergic rhinitis and atopy, age
of the patient, the size of adenoids at the time of surgery, and gastroesophageal reflux disease (GERD)
(2, 3). The second factor is related to the presence of adenoid remnants, which is associated with the
surgical technique. Intraoperative examination was incorporated to evaluate the adenoids, for instance,
digital exam and mirrors (4). Despite new surgical methods emerging in the last few years to perform
adenoidectomy, for instance, using coblation, suction diathermy and endoscopic powered
microdebridor techniques, adenoidectomy is often performed through the conventional blind cold
curettage technique, which is considered to be cost effective and less time consuming (5). The
drawbacks of using new surgical methods are longer operating time and high cost; additionally, special
surgical skills are required (6, 7).

Adenoids are located in the hidden anatomical area of the posterior superior part of the nasopharynx;
this makes direct visualization through the mouth unfeasible; therefore, using assistant methods like a
fiber optic exam and lateral nasopharynx x-ray for examination in clinic helps physicians to make a
better evaluation and estimation of adenoid size and the level of obstruction (8-10). However,
assessment of adenoids intraoperatively is often performed by most otolaryngologists by the digital
exam alone. Mirror assisted visualisation is practiced commonly to examine the nasopharynx and find
out if there are any remnants that remained postoperatively. Some medical centers also use other more
advanced methods during or at the end of adenoidectomy procedures, to visualize nasopharynx, such
as trans-nasal endoscopes (11).

Persistent or recurrent obstructive symptoms are the most concerning symptoms after adenoidectomy.
The main underlying causes are the hypertrophied adenoid tissue due to remnants left behind or nasal
cavity causes like allergic rhinitis or deviated nasal septum (12). However, performing adenoidectomy
under the vision of rigid scopes or mirrors could decrease the risk of adenoid remnants. Mirrors are
cheap and are an effective method to examine hidden anatomical areas like nasopharynx through the
mouth; they are usually accompanied with digital examination to determine the size of adenoids
intraoperatively. Nevertheless, their role in lowering the risk of adenoid remnants may need further
study and evaluation (4, 13).

The assessment of the nasopharynx of children with persistent or recurrent symptoms can be
performed by a fiber optic camera or lateral nasopharynx x-ray, which is usually done several weeks
after surgery. Routine evaluation of patients postoperatively is not widely practiced (14). However, a
small percentage of patients may present with recurrent or persistent symptoms. These patients might
need a proper and thorough evaluation to identify the underlying cause of these recurrent obstructive
symptoms, which could be adenoid hypertrophy, for which revision adenoidectomy is indicated (9,
15).

The aim of this study was to compare patients who underwent adenoidectomy with mirror assistant to
those who were assessed by digital exam alone, and then correlate each different approach with the
persistence of obstructive symptoms, and presence of adenoid remnants.
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Methods

Study design

This prospective experimental randomized single-center study was conducted at Queen Rania Hospital
for Children (QRHC) from October 2020 to March 2021. Forty-eight patients participated in this
study, and all the patients underwent adenoidectomy and/or tonsillectomy. The indication for surgery
was obstructive symptoms like snoring and mouth breathing; all patients were evaluated by fiber optic
exam to confirm adenoids hypertrophy. Patients were divided into two groups randomly. For the first
group (Group A), adenoidectomy was performed with mirror assistance. The second group (Group B)
patients underwent adenoidectomy with the classical blind curettage technique. Revision cases and
patients who were diagnosed with allergic rhinitis, deviated nasal septum, and chronic medical
diseases and craniofacial anomalies were excluded from this study.

Surgical methods

All operations were performed by two specialists using the traditional curette technique; a mouth gag
was inserted to visualize the oral cavity. A nasal catheter was inserted through the nose, and then it
was picked up by straight forceps and tied to retract the soft palate; this technique made examination
of adenoids by laryngeal mirror easier. Digital palpation was performed in all patients during the
surgical procedure, and the laryngeal mirror assistant was used only for Group A to identify the exact
location of adenoids. Then, curettes were applied under indirect vision to perform precise excision.
Outcome measures

Two parameters were used to assess the outcomes of each technique. First, was the persistence of
obstructive symptoms (shoring and mouth breathing). The second, was the examination of postnasal
space by a fiber optic camera, to visualize and document any remnants. The degree of obstruction by
the adenoid tissue over the posterior choanae is estimated using the grading system proposed by
Parikh: grade O if there are no remnants; grade 1 for adenoid tissue not in contact with adjacent
structures; grade 2 for adenoid tissue in contact with torus tubarius; grade 3 for adenoid tissue in
contact with vomer; grade 4 for adenoid tissue in contact with soft palate (at rest) (10).

A fiber optic exam was performed in the clinic blindly by another physician to evaluate adenoid
remnants after six weeks of surgery. We applied local analgesia, 1% lidocaine, and decongestant
(oxymetazoline 0.5%) nasal pack for our patients; after that, we assessed any adenoid remnants in
addition to its size and location, which were documented for each patient.

Consent was obtained from all legal guardians to participate in this study. The ethical committee in
Jordanian Royal Medical Services (JRMS) provided the ethical approval for this study.

Statistical methods

The data was analyzed with the SPSS statistical package (Version 24.0, SPSS Inc., Chicago, IL, US).
Descriptive statistics included percentages for discrete variables and means, standard deviations and
chi-square tests, and alpha level set at <0.05 deemed statistically significant.
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Results

This study included 48 patients who underwent adenotonsillectomy of which 8 patients had
adenoidectomy only. The study sample consisted of n=31 (64.6%) male and n=17 (35.4%) female
patients. The mean age of patients was
6.125 and the range of age was (2-14) years; the standard deviation of age (SD) was 3. Further details
for each group are described in Table I.

In Group A, patients underwent adenoidectomy with laryngeal mirror assistant: n=25 (52.1%), while
in Group B, patients underwent adenoidectomy without laryngeal mirror assistant: n=23 (47.9%).
Adenoid remnants were found in 22 patients, who were examined by a fiber optic camera six weeks
postoperatively, and the location was in the pharyngeal roof and near the choanal opening in 19
(39.6%) patients (grade 1). Adenoid remnants were also found along and touching the torus tubarius in
3 (6.3%) patients (grade 2). We did not encounter any patient in the first 6 weeks of follow up with
grade 3 or grade 4. Mouth breathing and snoring were both reported in 6 (12.5%) patients, one patient
had only snoring without mouth breathing, and one patient had mouth breathing without snoring.

Regarding the association between study group and adenoid remnant presence, it was found that five
patients (20%) in Group A had adenoid remnants of grade 1, while 20 (80%) patients had grade O.
Group B included 14 (60.9%) patients who had grade 1, 3 (13%) patients had grade 2, and 6 (26%)
patients had grade 0. Analysis of data by Fisher chi-square test showed a statistically significant
association between Group A and Group B, regarding incidence of adenoid remnants. Consequently,
Group A presented higher percentage of grade 0. X° (2) =14.82, p<0.001, in addition we found that
the Cramer’s V for effect size showed a moderate association between two variables. (Table I1).

The analysis of the association between obstructive symptoms (snoring and mouth breathing) between
each group in this study found that Group A included 3 (12%) patients who complained of snoring
after six weeks of surgery, while in Group B, 4 (17.4%) patients experienced snoring. The results
showed that there were no statistically significant association between study groups and presence of
snoring. (p-value=0.696) (Table I11).

On the other hand, Group A included 2 (8%) patients who had mouth breathing during sleep, whereas
Group B had 5 (21.7%) patients. The results showed that there were no statistically significant
associations between study groups and presence of mouth breathing. (P-value=0.273) (Table 1V).
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Table I: Summary table of sociodemographic characteristics of patients.

Group Males Females Total Age

n (%) n (%) n mean (SD)
A(mirror) 17(68) 8(32) 25 5.96(2.94)
B (no mirror) 14(60.8) 9(39.2) 23 6.4(2.9)

Table I11: Adenoid remnants and its association with each group. Fisher chi square analysis results, frequency,
percentage, and p-value are displayed.

Group A Group B Cramer’s V p-value
Grade n (%) n (%)
Grade0 20(80) 6(26) 0.554 0.000
Grade 1 5(20) 14(60.9)
Grade 2 0 3(13)
Table Il1: post-operative snoring and its association with each group. Fisher chi square analysis results

frequency, percentage and p-value are displayed.

Group Group A Group B p-value
Symptom n (%) n (%)
Snoring 3(12) 4(17.4) 0.696
No Snoring 22(88) 19(82.6)

Table 1V: post-operative mouth breathing and its association with each group. Fisher chi square analysis results
frequency, percentage and p-value are displayed.

Group A Group B p-value
Group n (%) n (%)
Symptom
Mouth breathing 2(8) 5(21.7) 0.237
No mouth breathing 23(92) 18(78.3)
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Discussion

Adenoid hypertrophy is the most common cause of upper airway obstruction in pediatric patients;
therefore, adenoidectomy is the surgical procedure of choice to relieve these symptoms and improve
patients’ quality of life and prevent the medical sequelae of upper airway obstruction (10). Recurrence
or persistence of obstructive symptoms can happen after surgery. It could occur if the residual adenoid
tissue in choanal opening, pharyngeal roof or torus tubarius remained after the surgery. In this case,
persistent obstructive symptoms could emerge. In this study, our patients were reviewed after 6 weeks,
to figure out the association between persistence of obstructive symptoms and existence of adenoid
remnants.

Complete resection of adenoid tissue could decrease the risk of early post-operative complications.
Therefore, a good visualization of adenoid tissues intraoperatively, by using different tools like mirrors
or endoscopes, decrease the frequency of adenoid remnants, which is considered a paramount factor to
decrease the risk of primary adenoids bleeding that occurs within 24 hours of the surgery (16).
Moreover, using assistant tools will make the procedure safer, as under direct vision, can avoid
damaging vital adjacent structures like eustachian tube orifice and decrease the possibility of
eustachian tube dysfunction, which is detected by early presentation of ear symptoms like otalgia and
aural fullness or by abnormal tympanometry test results (17). Furthermore, direct visualization can
also avoid injury to submucosal plane or deeper muscle tissue and decrease the risk of intraoperative
bleeding (18).

The decision to choose between each visualization tool depends on the surgeon’s preference; however,
each tool has its own advantages. For instance, the laryngeal mirror is a cheaper tool, readily available,
and it does not require to approach the adenoids through the nose like endoscopes, which could result
in synechia and crusting, especially if powered instruments are used for adenoidectomy like
microdebrider. Additionally, in significant proportion of patients, it is difficult to get access through
the nose if there is deviated nasal septum or inferior turbinate hypertrophy (19).

Hypertrophied adenoid remnants beside other rhinogenic factors like allergic rhinitis may cause
recurrent symptoms, which need longer time to occur. Hence, it is recommended to evaluate the
association between the risk of residual adenoid tissue re-growth and the risk of recurrence of
obstructive upper airway symptoms after several months to years of surgery(12). Revision
adenoidectomy incidence and the main underlying factors associated with it have been studied
previously. Grindle et al. studied the incidence of revision adenoidectomy among 23,612 patients in a
5-year period. The rate was 1.3%, and the most common indication in revision cases was adenoid
hypertrophy. A 2008 study by Joshua et al. on long-term follow-up after adenoidectomy failed to
define a specific rate for revision adenoidectomy but suggested that adenoid regrowth or persistence is
related to the surgical difficulty encountered due to the indirect access to the adenoid pad (20). In
another study, the incidence of adenoid regrowth was 19.1% within a 12-24-month period. It was
discovered that the incidence was higher in children below 5 years of age and in those patients who
were treated postoperatively with antibiotics on numerous occasions (12).

In a study by Emerick et al, the authors concluded that there was a significant association between
tubal tonsillar hypertrophy in previously operated patients and the recurrent and persistent symptoms;
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they identified residual adenoid tissue as a recognized potential risk (21); However, in our study,
residual adenoid tissue was significantly higher in Group B that comprised 3 patients with grade 2
(adenoids remnants in torus tubarius), but Group A did not comprise any patients with grade 2.

Laryngeal mirror is a cheap instrument, and we believe it is ideal to be used in adenoidectomy to assist
in visualizing adenoid tissue in hidden anatomical areas like nasopharyngeal roof and along torus
tubarius. Ark et al., in a study, found that only 20% of patients had no residual tissue after blunt
curettage and digital palpation, after which a laryngeal mirror was used to remove residual adenoid
tissue. Then, the median proportion of residual adenoid tissue volume to total adenoid tissue volume
was calculated, which was 19.98% (4); However, we also have to consider nasal endoscopy for
intraoperative evaluation, especially in patients with a history suggestive of adenoidal hypertrophy
where mirror examination of posterior choana was negative (22).

The limitations of the study were the subjective assessment of obstructive symptoms postoperatively
and the short follow up period. More patients need to be studied to reach a firm conclusion to abandon
the blind classical curettage approach to removed adenoidal tissue.

Conclusion

This study concluded that using a laryngeal mirror as an assistant direct visualization tool during
adenoidectomy procedures decreased the rate of residual adenoid tissue postoperatively in comparison
to a blind indirect method. However, we encountered negative association between obstructive
symptoms persistence and laryngeal mirror approach during 6 weeks of follow-up. Nevertheless, the
laryngeal mirror assistant is efficient, cheap and a valuable instrument to visualize adenoid tissue
precisely; hence, we recommend practicing it routinely.
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