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Background and Objectives Appropriate diagnostics help in determining the best ap-
proach for managing adenoid hypertrophy. This study aimed to learn more about many diag-
nostic procedures for adenoid hypertrophy to improve good health and the quality of medical
decisions, such as clinical symptoms measured by clinical scores, radiological examination,
and nasopharyngeal endoscopy.
Subjects and Method An examination was conducted on 73 patients who had symptoms of
adenoid hypertrophy at the Otorhinolaryngology-Head and Neck Surgery (ORL-HNS) outpa-
tient unit. The participants underwent all of the diagnostic stages, including history taking
and physical examination to determine the clinical scores, radiological examination, and the
endoscopic examination of the nasopharynx. The correlation between the clinical scores, ra-
diological examination, and the endoscopic examination of the nasopharynx was statistically
analyzed.
Results Of the 73 patients, 46 were male (63%) and 27 were female (37%). The correlation
between each examination modality was determined using the Spearman’s statistical analysis.
There was a moderately strong correlation between clinical scores and radiological examina-
tions with the p-value of 0.0022 and the r-value of 0.3529, and a very strong significant corre-
lation between the clinical scores and endoscopic examination with the p-value of 0.0001 and
the r-value of 0.7562. In comparison, the correlation between the radiological and endoscopic
examinations of the nasopharynx was significant but weak, with the p-value of 0.0057 and the
r-value of 0.3208.
Conclusion The findings indicated that radiological and endoscopic examinations of the na-
sopharynx could be used to establish a correlation between adenoid hypertrophy and clinical
symptoms associated with adenoid hypertrophy. Although the correlation strength was statis-
tically different, these diagnostic modalities can complement each other.
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Introduction

Adenoids are part of the ring of waldeyer and have a role
in the body’s defense function.”” Symptoms of adenoid hy-
pertrophy include rinolalia occlusal, mouth open to breathe,
adenoid face, nasal aprosexia, headache, runny nose, chronic

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

cough, decreased appetite, and reduced hearing. The ade-
noids become hypertrophied in pathological conditions that
often occur in children, which can cause complications in na-
sal obstruction, snoring, sleep apnea, otitis media, and affect
the craniofacial shape. Adenoid hypertrophy management with
medication or requires an adenoidectomy. Indications for ad-
enoidectomy include chronic infection and obstructive airways
caused.” The choice to undergo adenoidectomy should be

carefully, even if the consequences of post-adenoidectomy on
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the immune system are still debatable.”™

The decision to refer for adenoidectomy must be based on
clinical aspects, physical examination, and supporting tests.*”
The clinical aspect is important for patient.'” Clinical aspects
include history taking and physical examination, which may
be quantified using questionnaires, clinical scores, and nasal
obstruction evaluation."” However, an objective investigation
must support this value to determine the exact degree of ad-
enoid hypertrophy.”'” Adenoids in the nasopharynx are dif-
ficult to see, so size evaluation to determine the degree of ob-
struction caused becomes a challenge. Several methods are
available for assessing the adenoids’ size, including posterior
rhinoscopy, acoustic rhinometry, rhinomanometry, lateral cer-
vical x-ray, and nasopharyngscopy. Nasopharyngscopy and
radiological examination are the most frequently used mo-
dalities in clinical practice.”""

Radiological examinations have long been used to diagnose
adenoid size. This examination is simple, easy to perform,
and reproducible. Weaknesses in the radiological examination
are caused by various factors, including anatomical changes
caused by patient movement, particularly in children, patient
breathing movements, radiation exposure, and the interpre-
tation and visualization of results in the form of two-dimen-
sional images that do not adequately represent the adenoids’
condition.” Another method for evaluating adenoids is na-
sopharyngscopy, the gold standard for examining adenoid hy-
pertrophy, but not all health facilities have it. Nasopharyngsco-
py provides direct visualization of the adenoid size. Weaknesses
of nasopharyngscopy are subjective and influenced by the
examiner’s skill, and are challenging to perform because pe-
diatric patients are often not cooperative.'"”

Each modality of diagnostic support for adenoid examina-
tion has advantages and disadvantages.” So, there is a need
to research developing a clinical-based diagnostic of adenoid
hypertrophy and supplementary examination as an objective
examination. This study aimed to determine the correlation
between the clinical score of adenoid hypertrophy and radio-
logical and nasopharyngscopy examination results. The re-
sults of this study can be used as a guide for general practitio-
ners in primary care to decide whether a patient’s referral to a
health facility requires further action and a guide for an Oto-
rhinolaryngology-Head and Neck Surgery (ORL-HNS) spe-
cialist to decide on an adenoidectomy based on the clinical,
radiological, or nasopharyngoscopy so good health and qual-
ity of medical decisions can be improved.
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Subjects and Methods

The study involved 73 patients from January 2019—June
2021 with symptoms of adenoid hypertrophy. The study ex-
clusion factors were patients with obstruction due to deviated
septum, rhinosinusitis, uncontrolled allergic rhinitis, patients
who had undergone adenoidectomy, large tonsils T,—Ti, or
acute infections nose, palate, or nasopharynx.

The patient underwent history taking through heteroanam-
nesis and clinical examination, lateral cervical x-ray, and na-
sopharyngscopy to determine the size of the adenoids. Clini-
cal scores, radiographic examination, and nasopharyngeal
endoscopic examinations were all done by separate doctors
who were blinded to the findings of the other investigations.
The Research Ethics Comittee of Universitas Airlangga Ace-
demic Hospital accepted the study protocol with reference
number 190/KEP/2020, and the parents provided informed
consent.

Clinical assessment of patients using clinical scores that
have been validated by Sharifkashani, et al.” The clinical score
assessment used was signs and symptoms of airway obstruc-
tion caused by adenoid hypertrophy, including difficulty
breathing during sleep/dyspnea (D), apnea (A), and snoring
(S). The scores were determined using the criteria listed in
Table 1. The final score was calculated as the function of the
three factors listed below: 1.42D + 1.41A + 0.71S - 3.83 (Ta-
ble 1). Patients were then categorized into the mild category
if the score <-1, moderate category if the score was -1 to 3.5,
and severe category if the score was >3.5 (Table 2). The clin-
ical score examination was performed by an ORL-HNS spe-
cialist blindly. The clinical score examination was carried out
by one certified ORL-HNS doctor, while another certified
ORL-HNS doctor carried out the endoscopy examination.
The two doctors did not know each other’s examination re-
sults to ensure the blindness and objectivity of this study.

A lateral cervical x-ray was used to obtain a two-dimen-
sional image of the adenoid’s size compared to the nasophar-
ynx. The patient lies on the examination table in a semi-prone

Table 1. Assessment of the patient’s clinical score

L Score
Criteria
0 1 2 3
D Never Sometimes Often Always
S Never Sometimes Often Always
A No Yes

Patient clinical score = 1.42D + 1.41A + 0.71S - 3.83
D, dyspnec; S, snoring; A, apnea




or sitting position. The patient’s head is positioned true later-
al and attached to the bucky, infra-orbitomeatal line parallel
to the horizontal plane of the cassette. Mouth open as wide
as possible. Central X-Ray is perpendicular to the plane of
the cassette. Center point =2 cm below MAE with 100 cm
film-focus distance. Set the exposure limit as needed. In-
struct the patient not to move during the x-ray to avoid re-
peating the photo. According to the Cohen and Konak meth-
od, the following categories of adenoid hypertrophy exist
category 1, 2, 3 (Table 2).” Radiology results are read blindly
by the radiologist. There was only one radiologist involved
in this study, the radiologist did not know the results of the
examinations from other doctors to ensure the blindness and
objectivity of this study.

Patients underwent nasopharyngoscopy using a rigid en-
doscope measuring 2.7 mm in diameter with a 0-degree tele-
scope made by the German company Karl Storz. The exami-
nation was conducted at the ORL-HNS outpatient unit. Local
anesthesia with lidocaine and phenylephrine was adminis-
tered before the examination, and sedation was used if the
child was uncooperative. The endoscopic examination’s find-
ings were categorized according to the degree of obstruction
caused by hypertrophic adenoids covering the choana. Ac-
cording to the Clemens and McMurray criteria, adenoids were

Table 2. Clinical, radiological, and endoscopic assessment score
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classified as grades 1, 2, 3, and 4 (Table 2). An ORL-HNS ex-
pert blindly read the radiological findings. A radiologist read
the x-ray examination, then the conclusion of the radiological
findings was read by the ORL-HNS doctor. Clinical assess-
ment, x-ray, and endoscopy were not performed simultane-
ously on the same day.

For statistical analysis, the GraphPad Prism software ver-
sion 8 was utilized. Spearman’s correlation coefficient was
used to compare pairings of the four categories. Statistical
significance was defined as a p-value <0.05.

Results

The study sample consisted of 73 patients with symptoms
of adenoid hypertrophy. Sex showed that there were 46 males
(63%) and 27 females (37%). The mean age is 8.945+3.055
years. The youngest is one year, and the oldest is 14 years. The
results of the clinical examination score obtained an average
value of 1.918+0.7022. The results of the radiological exami-
nation score obtained an average value of 1.521+0.5299 (Fig. 1).
The results of the endoscopic examination score obtained a
mean value of 2.151+0.7578 (Fig. 2). Thirty-six patients (49%)
had adenoidectomy, whereas 37 patients (51%) did not (Table 3).
The decision to perform adenoidectomy was considered in

Score Clinical score

Radiological score

Endoscopic score

1 Mild =score <-1
with adenoid tissue
2 Moderate = score -1 to 3.5
with adenoid tissue
3 Severe =score >3.5
with adenoid tissue
4 - -

0%—50% of the nasopharynx is filled

50%—75% of the nasopharynx is filled

75%—100% of the nasopharynx s filled

Adenoid tissue fills one third of the vertical
portion of the choana

Adenoid fissue fills one-third to two-thirds
of the choanae

Adenoids tissue fills two-thirds to nearly
choanal obstruction

Adenoids causing complete obstruction
of the choanae

GradeO

Grade

Fig. 1. Radiological examination without adenoid enlargement and adenoid enlargement grade |, II, and lll. A: No adenoid enlargement.
B: Adenoid enlargement grade | (0%—50% of the nasopharynx is filled). C: Adenoid enlargement grade Il (50%—75% of the nasopharynx
is filled tissue). D: Adenoid enlargement grade Ill (75%—100% of the nasopharynx is filled).

Gradelll
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Fig. 2. Endoscopic examination of the nasopharynx without adenoid enlargement and adenoid enlargement grade |, Il, and Ill. A: No
adenoid enlargement. B: Adenoid enlargement grade | (£1/3 of the choana). C: Adenoid enlargement grade Il (1/3—2/3 of the choana). D:
Adenoid enlargement grade Il (=2/3 of the choana/nearly obstruction).

patients with clinical scores, radiology scores, and endosco-
py scores 2 and 3.

Correlations between age, clinical score, radiological score,
and endoscopic score were determined using statistical tests.
The homogeneity test was carried out with the Kolmogorov-
Smirnov test. The homogeneity test revealed that the data
were not normally distributed, necessitating the application
of the Spearman correlation test.

Correlation of age with clinical scores found a significant
correlation (p=0.0015) between age and clinical scores with
a moderate degree of negative correlation (r=-0.3644) which
means that the younger the patient, the higher the clinical
score. The correlation between age and cervical lateral x-ray
radiological scores showed no significant correlation (p=
0.7519), and the strength of the negative correlation was very
weak (r=-0.03764). Meanwhile, the correlation between age
and endoscopic scores was found to be significant (»p=0.0003)
with a moderate degree of negative correlation (r=-0.4144),
which means that the younger the patient, the higher the en-
doscopy score (Table 4).

The correlation of clinical scores with radiological scores
of lateral cervical x-ray obtained significant results (p=0.0022)
with a moderate correlation coefficient (r=0.3529). Correla-
tion of clinical scores with endoscopic scores obtained a sig-
nificant correlation (p<0.0001) with a strong correlation (r=
0.7562) which means the higher the clinical score, the higher
the endoscopy score (Table 4). Correlation of lateral cervical
x-ray radiology scores with endoscopic scores found a signif-
icant correlation (p=0.0057) with a moderate level of corre-
lation (r=0.3208) (Table 4).

Discussion
Adenoids are a vital part of the Waldeyer ring in the naso-
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pharynx, an essential function in the immune system."” Ad-
enoids may hypertrophy from the age of two years, undergo
hyperplasia between the ages of three and eight years, and
play a critical function in the immune system between three
and ten years. After the age of eight years, the adenoids main-
tain a reasonably consistent size. After puberty, adenoids un-
dergo adenoid involution.™ This research discovered most
instances between the ages of 6—10 years, 41 patients (56%),
and a negative correlation between patient age and adenoid
hypertrophy, meaning that the older the kid, the smaller the
adenoid enlargement.”” Allergic rhinitis, chronic illness, en-
vironmental exposure, and allergies may contribute to adenoid

21)

hypertrophy in adulthood.”” Hypertrophic adenoids may block
the choana, disrupt the flow of respiratory air from the nose
to the lungs, obstruct the drainage of secretions from the nasal
cavity, sinuses, and ears, and serve as a reservoir for bacteri-
al pathogens to proliferate quickly after viral infection.**
Adenoid hypertrophy associated with complications neces-
sitates adenoidectomy. Adenoidectomy is one of the most fre-
quently performed surgical operations on children. Although
the indications for adenoidectomy are still debatable due to
the function of adenoids in the immune system, it should per-
form if it causes obstructions of the upper airway.” Therefore,
it is essential to investigate clinical symptoms of adenoid hy-
pertrophy during the examination, particularly to establish a
diagnosis of adenoid hypertrophy and its associated compli-
cations.*”” This research assessed airway obstruction using
a clinical score of adenoid hypertrophy since airway obstruc-
tion is the primary reason for adenoidectomy. There were 15
patients (20%) with severe clinical scores and 37 patients (51%)
with intermediate clinical scores for symptoms of airway ob-
struction, making these individuals the primary candidates for
adenoidectomy. Clinical ratings alone, however, are insuffi-

cient to make a definitive decision on adenoidectomy. There-



Table 3. Research samples and examination results (n=73)

Characteristics Value
Sex
Male 46 (63)
Female 27 (37)
Age (yr)
<5 10 (14)
6—-10 41 (56)
11-15 22 (30)
Youngest age 1
Oldest age 14
Median 9
Mean=£SD 8.945+3.055
Clinical score
Clinical score 1 21 (29)
Clinical score 2 37 (51)
Clinical score 3 15 (20)
Mean+SD (range -1 sd 3) 1.918+0.7022
Radiological score
Radiological score 1 36 (49)
Radiological score 2 36 (49)
Radiological score 3 12
Mean+SD (range 1-3) 1.521+0.5299
Endoscopic score
Endoscopic score 1 16 (22)
Endoscopic score 2 30 (41)
Endoscopic score 3 27 (37)
Endoscopic score 4 0(0)
Mean=SD (range 1-4) 2.151+0.7578
Adenoidectomy
No adenoidectomy 37 (51)
Adenoidectomy 36 (49)

Data are presented as n (%) or mean+SD. SD, standard devi-
ation

fore, an objective investigation is needed.”

The objective examination recommended is lateral cervical
x-ray and nasopharyngoscopy of the nasopharynx to reach the
adenoids in the nasopharynx. Several studies were conducted
to assess the efficacy of these examination modalities.""*?
This research study looks for the correlation between clinical
scores, lateral cervical x-ray, and nasopharyngoscopy so that
an objective examination can support the subjective clinical
aspects as a material for adenoidectomy decisions.

This research study found that clinical scores and radiolog-
ical examinations of lateral cervical x-ray were significant
with moderate strength (p=0.0022 and r=0.3529). The re-
sults of this study are the same as those conducted by Saedi,
et al.” in 2011, and Dixit and Tripathi” in 2016 found a sig-
nificant relationship. However, there are also research studies,

Corelation Score in Adenoid Hyperthrophy I Nugroho PS, et al.

Table 4. Correlation of adenoid hypertrophy with various exami-
nation modalities (n=73)

Age Clinical Radiological Endoscopic
score score score

Age

r -0.3644 -0.03764 -0.4144

p value 0.0015 0.7519 0.0003
Clinical score

r -0.3644 0.3529 0.7562

p value 0.0015 0.0022 <0.0001
Radiological score

r -0.03764  0.3529 0.3208

p value 0.7519 0.0022 0.0057
Endoscopic score

r -0.4144 0.7562 0.3208

p value 0.0003 <0.0001 0.0057

r=level of correlation (negative or positive), p value (significant
at <0.005)

among others, by Sharifkashani, et al.? in 2015, Kugelman,

etal” in 2019, and Jyothirmai, et al."” in 2020 stated that there
was no significant relationship between the clinical score of
adenoid hypertrophy and the results of lateral cervical x-ray.
Variations in endoscopic examination results occur because
the patients examined are patients with various levels of clini-
cal symptoms (clinical scores). Not only in patients who have
a high clinical score alone. So that with the differences in the
results of lateral cervical x-rays, it can still be used as a screen-
ing tool in determining the need for follow-up treatment of
adenoid hypertrophy.” Methods of reading the results of ra-
diological examinations include the Fujioka, Young, and Gir-
dany method or commonly called the adenoid nasopharyn-
geal ratio. Another method is the Cohen and Konak method.
The disadvantages of radiological examination are that it
only provides a two-dimensional picture, superimposition of
anatomical structures can occur, and radiation exposure.”"
Nasopharyngscopy is recommended as the gold standard
for diagnosing adenoid hypertrophy because it provides a di-
rect view of the adenoids.”” However, nasopharyngoscopy is
influenced by the subjectivity and skill of the examiner. Na-
sopharyngoscopy is invasive and is quite difficult to perform
in children so sometimes sedation is required for nasopharyn-
goscopiy procedures.'® This study found a significant corre-
lation with a very strong degree of association between clini-
cal scores and nasopharyngoscopy examination scores (p<
0.0001, r=0.7562). A study conducted by Saedi, et al.” in 2011,
Sharifkashani, et al.” in 2015, and Kugelman, et al.” in 2019
gave the same result, namely that there was a significant cor-
relation between clinical scores and the results of nasopha-
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ryngoscopy.

Many researchers have correlated lateral cervical x-ray and
nasopharyngoscopy. Several studies have stated a significant
correlation between radiological examinations and endoscopic
examinations, including Saedi, et al.” in 2011, Lertsburapa,
et al.” in 2010, Kurien, et al.”” in 2005, Dawood and Kham-
mas”” in 2017, Hamza, et al.” in 2019; Harugop, et al."” in
2020. While the study conducted by Feres, et al.” in 2014 and
Jyothirmai, et al."” in 2020 stated a weak relationship between
radiological and endoscopic examinations. Research states
there is no relationship between lateral cervical x-ray radio-
logical examinations with nasopharyngeal endoscopy, among
others, by Sharifkashani, et al.” in 2015. This study showed
a correlation between lateral cervical x-ray and nasopharyn-
goscopy examination, but the correlation was weak (p=0.0057
and r=0.3208).

Nasopharyngoscopy is more recommended than lateral cer-
vical x-ray in establishing the diagnosis of adenoid hypertro-
phy, especially to deciding on adenoidectomy.""'>"*** The de-
cision on adenoidectomy should be based on the gold standard
examination, namely nasopharyngoscopy so that the proce-
dure is carried out according to the indications and avoid mis-
takes in deciding on adenoidectomy.”™*'” The decision on
adenoidectomy should be based on clinical considerations
supported by supplementary examination. In this research
study, clinical examination supported by objective examina-
tion used a radiological examination of lateral cervical x-ray
and endoscopic examination. Patients with severe clinical
symptoms (score 3) were found in 27 patients (37%) and mod-
erate clinical symptoms in 30 patients (41%). Adenoidectomy
was performed in 36 patients (49%). The decision for ade-
noidectomy took into account the clinical aspects, the results
of the radiological examination of the lateral cervical x-ray,
and the results of the nasopharyngoscopy.

Clinical examination can be used as a screening tool for
adenoid hypertrophy and further management.*'"** Based on
the studies’ results, developing a clinical score as an initial
screening for adenoid hypertrophy is necessary. The modali-
ties of clinical examination, radiological examination, and
endoscopic examination can complement each other and be
adapted to the facilities available in health services.*”"

In conclusions, nasopharyngoscopy is the gold standard for
diagnosing adenoid hypertrophy. Radiological examination
of lateral cervical x-ray can also be used to confirm the diag-
nosis of adenoid hypertrophy. The clinical score of adenoid
hypertrophy can be used as a diagnostic screening tool to de-
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termine further adenoid hypertrophy management. The de-
cision to perform adenoidectomy should be based on clinical
aspects and objective examination. The recommended objec-
tive examination is nasopharyngscopy. If there is no naso-

pharyngscopy, a lateral cervical x-ray can still be used.
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