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Objectives: To present the 2017 Clinical Practice Guidelines of the French Society of Otorhinolaryngology
concerning the role of the ENT specialist in the diagnosis of pediatric obstructive sleep apnea-hypopnea
syndrome. This article focuses specifically on medical history and physical examination.

Methods: A multidisciplinary work-group drew up a first version of the guidelines, graded according to
level of evidence following the GRADE grading system. The final version was obtained by including the
suggestions and comments from the editorial group.

Results: At the end of the process, guidelines were established and graded regarding the following

points: interview and analysis of the various interview scores recommended in the literature; clinical
examination with awake upper-airway endoscopy; and indications for referral to non-ENT specialists.

© 2019 Published by Elsevier Masson SAS.

1. Introduction

Clinical examination aims to identify obstruction sites and asso-
ciated pathologies implicated in obstructive sleep apnea-hypopnea
syndrome (OSAHS), risk factors affecting treatment, and individuals
at risk of future complications.

2. Material and methods
2.1. Literature search

Relevant articles were retrieved from the PubMed database
of the American National Center for Biotechnology Information,
hosted by the National Institutes of Health National Library of
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Medicine, for the period up to May 2018. Articles were graded by
levels of evidence 1 to 4, and the guidelines were graded A, B, C,
D or expert opinion by decreasing level of evidence, following the
French Health Authority’s 2000 guide to literature analysis and rec-
ommendations grading (available at https://www.has-sante.fr; see
Appendix A).

2.2. Writing stages
The organizational committee:
¢ defined the guidelines objectives and plan;
e chose the work-group members so as to ensure that target spe-
cialties were well represented and that the group covered the

national territory.

The work-group drew up a first draft of the guidelines, which
was submitted to an editorial group for comments and suggestions.
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The final version was drawn up by the work-group taking account
of these comments. It is available on the ORL France website:
https://www.orlfrance.org. The present article summarizes this
final version, keeping the sense while adding certain recent data
from the literature: the original search stopped at 2016, whereas
the present article extends to 2018.

3. Results

The data mostrelevant to clinical assessment of suspected child-
hood OSAHS come from level 1 studies [1-7].

3.1. Interview

Medical and surgical history-taking should screen for:

e personal history of prematurity and family history of OSAHS, both
associated with elevated risk of OSAHS;

comorbidities, often of genetic origin, incurring high risk of severe
OSAHS, complex multi-level obstruction and treatment failure:

morbid obesity,

craniofacial or upper-airway deformity,

neuromuscular disease with pharyngeal hypotonia,

metabolic disease with upper-airway submucosal conjunctive
tissue infiltration (mucopolysaccharidosis),

comorbidities incurring risk of complications following OSAHS
surgery: cardiopathy, coagulation disorder, poorly controlled
asthma, homozygous sickle-cell disease.

o O O O

[e]

The diagnostic, prognostic and therapeutic implications of such
elements of history led to a 3-type classification of childhood
OSAHS [8]. Type I is young children free of overweight, with
marked adenotonsillar hypertrophy; type Il is obese children; and
type Il is children with other elements of history associated with
risk of severe OSAHS and treatment problems: craniofacial or
upper-airway deformity, neuromuscular disease with pharyngeal
hypotonia, metabolic disease with submucosal conjunctive tissue
infiltration.

The interview should also screen for the main symptoms sug-
gesting OSAHS, as shown in Table 1.

In adolescents, OSAHS involves certain particular symptoms:

e the classical nocturnal signs seen in younger children (snor-
ing, night sweats, agitation, parasomnia, cervical hyperextension,
etc.) are less frequent (level of evidence, 4) [9];

e among daytime signs, somnolence (sometimes in class) is more
frequent, and certain misleading alarm signs may be observed:
withdrawal, anxiety, depression, aggressiveness, oppositional
behavior (level of evidence, 4) [9,10].

3.2. Questionnaires

The ETUDE CHAT randomized clinical trial in childhood adeno-
tonsillectomy confirmed the sensitivity of clinical questionnaires
in regard to the potential severity of OSAHS [11] (level of evidence,
1). Various scores are available, such as the Epworth Sleepiness
Scale (ESS) and OSAS 18 [12-14]; the Spruyt Gozal question-
naire (Appendix B) [15] has the double advantage of having been
validated in its French version [16] and showing good correla-
tion with the apnea-hypopnea index (AHI) (level of evidence, 2)
[15,16]. The Sleep-Related Breathing Disorder scale of the Pedi-
atric Sleep Questionnaire (SRBD-PSQ) correlates with improvement

Guideline n° 1. Interviewing children with suspected
OSAHS
The interview details:

e medical and surgical history, and notably (GRADE A):

o elements associated with higher risk of OSAHS: prematurity,
family history of OSAHS,

o comorbidities associated with severe OSAHS in which
treatment is complicated: craniofacial or upper-airway defor-
mity, neuromuscular disease with pharyngeal hypotonia,
metabolic disease with submucosal conjunctive tissue infil-
tration,

o comorbidities with risk of surgical complications: coag-
ulation disorder, cardiopathy, poorly controlled asthma,
homozygous sickle-cell disease.

® |t screens for the main signs of nocturnal and diurnal child-
hood OSAHS (GRADE A)

® |n adolescents, symptoms often differ from those of child-
hood (GRADE C)

Guideline n°® 2 (GRADE B). It is recommended to use a clin-
ical score based on parent and/or child interview to assess
OSAHS severity (Expert opinion). Two questionnaires are rec-
ommended: Spruyt Gozal, correlating with apnea-hypopnea
index and validated in French, and PSQ, predictive of adeno-
tonsillectomy outcome.

following adenotonsillectomy (level of evidence, 2) [17], but is not
yet validated in French.

3.3. Physical examination

Physical examination includes general clinical examination,
dentofacial inspection, oropharyngeal examination and waking
head and neck endoscopy of the upper airway from nasal cavities
to larynx without extending to the glottis. Ideally, a small-diameter
(2.2 mm) pediatric endoscope should be used (Expert opinion). Two
randomized prospective studies showed no relief of discomfort
with use of lidocaine spray (level of evidence, 1) [18,19]. More-
over, 5% lidocaine does not have market authorization for under-16
year-old patients, due to risk of convulsions.

The abnormalities screened for on physical examination com-
prise:

e open-mouth breathing.

¢ dentofacial abnormalities, of genetic origin (familial predisposi-
tion, syndrome with facial dysmorphia) or related to permanent
open-mouth breathing causing defective tongue contact with
palate and mandible and oro-linguo-facial muscle hypotonia.
These abnormalities may consist in adenoid-type face (long and
narrow), narrow ogive palate, micrognathia, retrognathia, or
maxillary endognathia [20-22]. They should be more precisely
analyzed and treated by an orthopedic dentofacial specialist
(Expert opinion);

nasal obstruction reported by the child if old enough or diagnosed
using a mirror or frayed cotton bud placed under the nostrils (lit-
tle or no movement of the cotton during respiration or little or
no fog on the mirror on expiration) and on endoscopy;

adenoid hypertrophy, assessed endoscopically. Meta-analyses
showed that lateral nasopharyngeal radiographs are not to be
recommended in this indication [23] (Level of evidence, 1).
The degree of adenoid hypertrophy can be semi-quantified on
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Table 1
Diurnal and nocturnal signs of OSAHS [1-7].

Sleeping Waking

Other

Sleeping seated or in cervical hyperextension

Frequent snoring (>3 nights per week) for at least 3 months
Cyanosis

Night-sweats

Agitation

Frequent awakening

Parasomnia: somniloquy, bruxism, somnambulism, night
terror, confusional arousal, nightmares [4,5]

Apnea with noisy resumption of in-breath?®

Enuresis (especially secondary, after > 6 months’ continence)
Napping after 7 years of age

school

Headache, fatigue, wrinkles on awakening
Somnolence (rarer than in adults)
Attention disorder, hyperactivity, learning
difficulties, memory disorder, difficulties at

Open-mouth breathing
Secondary statural and ponderal growth
impairment

Slow mastication/swallowing disorder [6,7]

2 Reported or preferably recorded or videoed by parents (e.g., smartphone).

Table 2
Cassano classification [24] of adenoid hypertrophy on awake endoscopy in
consultation.

Degree
Adenoid tissue down to superior quarter of choanal opening
Adenoid tissue down to superior half of choanal opening
Adenoid tissue down to inferior quarter of choanal opening
Adenoid tissue down to choanal floor

Table 3
Brodsky [30] and Friedman classifications [28] of tonsillar hypertrophy on oropha-
ryngeal examination in consultation.

Brodsky score Friedman score

Degree Oropharyngeal Tonsils in tonsillar fossa
obstruction < 25%
Obstruction 26-50% Tonsils visible beyond anterior
pillars

Tonsils extending
three-quarters of way to
midline

“Kissing tonsils”

Obstruction 51-75%

Obstruction > 75%

Cassano score (Level of evidence, 3) [24] (Table 2). It seems to
correlate with AHI (level of evidence, 2) [25,26]. Certain isolated
cases my lead to severe OSAHS in infants (level of evidence, 3)
[27];

high Mallampati score (GRADE C). This score is based on oropha-
ryngeal examination and is widely used by anesthetists to predict
intubation problems. Class 1: uvula fully visible; class 2: uvula
partially visible; class 3: uvula not visible, but rest of the palate
visible; class 4: only hard palate visible. It also correlates with
Friedman palatine position score [28]. A retrospective study of
158 children aged 3-18 years suggested that it correlates posi-
tively with OSAHS risk, a 1-class rise multiplying risk 6-fold (level
of evidence, 3)[29].Itis more predictive when scored supine than
sitting.

tonsillar hypertrophy (Table 3)is more reliably classified on mod-
ified Brodsky score [30] than Friedman score in terms of intra- and
inter-observer reproducibility [31] (level of evidence, 2). Clin-
ical assessment correlates very poorly with polysomnography
(level of evidence, 2) [17,32], notably because nocturnal airway
obstruction by the tonsils depends not only on their size but
also on lateral pharyngeal wall muscular hypotonia, which varies
widely between individual children. Endoscopic assessment may
be more reliable than oropharyngeal examination (level of evi-
dence, 4), due (1) as it does not impact local morphology by
requiring the mouth to be open or by use of a tongue spatula, and
(2) to better visualization of the postero-inferior tonsils, which
seem especially implicated in onset of childhood OSAHS (level of
evidence, 4) [33].

any other upper airway obstacle visible on endoscopy, and espe-
cially narrow nasopharynx or velopharyngeal isthmus, lateral
pharyngeal wall collapse, hypertrophy or retraction of the tongue
base, laryngomalacia, or cystic or tumoral obstructive mass. (See
also morphologic analysis under induced sleep, in Part 2) (level
of evidence, 2).

overweight, on body-mass index (BMI). Obesity is rare in children
with apnea, with prevalence around 10%, but much more fre-
quent in adolescents [34] (level of evidence, 1). It is a comorbidity
increasing the risk of severe apnea, functional failure or compli-
cations of adenotonsillectomy, and metabolic disorder associated
with OSAHS (level of evidence, 1) [35-37].

delayed ponderal or statural growth is a well-established compli-
cation of childhood OSAHS (level of evidence, 1) [38,39], assessed
on weight and height charts in the health records. Low weight-
gain for age is more frequent in infants than in older children
(level of evidence, 3) [40].

high blood pressure, in adolescents only, and especially in case of
obesity (Expert opinion).

3.4. Referral by ENT to other specialists (apart from for sleep
recording)

Disclosure of interest

The authors declare that they have no competing interest.

Appendix A. GRADE classification of recommendations.

Level of evidence provided by the literature Recommendation grade

Level 1

- High-power randomized comparative trial

- Randomized comparative meta-analysis

- Decision tree based on well-conducted studies
Level 2 GRADE B

- Low-power randomized comparative trial Scientific presumption
- Well-conducted non-randomized comparative study

GRADE A
Established scientific proof

- Cohort study

Level 3 GRADE C

- Case-control study Low level of evidence
Level 4

- Comparative study with serious bias

- Retrospective study

- Case series

- Descriptive (transverse or longitudinal) epidemiological study

Expert opinion GRADE D
Expert opinion

From ANES (Agence Nationale d’Accréditation et d’Evaluation en Santé) Guide to
literature analysis and recommendations grading, January 2000 (available at the
Health Authority website: https://www.has-sante.fr).
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Guideline n° 3. Physical examination in apnea should com-
prise:

e dentofacial inspection (GRADE A);

e oropharyngeal examination (GRADE A);

e assessment of soft-palate visibility on Mallampati score (or,
equivalently, Friedman palate positioning score). This score
correlates with AHI in children with apnea (GRADE C);

® awake naso-pharyngo-laryngeal endoscopy not extending to

the glottis (GRADE A). Lidocaine spray is not helpful (GRADE

B);

screening for adenoid hypertrophy on Cassano score

(GRADE C). It correlates with AHI (GRADE B), and may in

isolation cause severe infant OSAHS (GRADE C);

screening for tonsillar hypertrophy, assessed semi-

quantitatively on Brodsky score rather than Friedman score

(GRADE B). Apparent volume on awake clinical examination

correlates poorly with AHI (GRADE B). On oropharyngeal

examination, it is preferable to avoid using a tongue spatula,
if anatomically possible, so as not to distort local anatomy

(Expert opinion). Endoscopy is probably more reliable than

oropharyngeal examination (GRADE D). Endoscopy should

pay particular attention to the postero-inferior position of
the tonsils;

e endoscopic screening for obstacles along the upper airway

other than adenotonsillar hypertrophy (GRADE B);

screening for overweight on BMI (GRADE A);

screening for delayed ponderal or statural growth (GRADE

A);

blood pressure measurement in adolescents and/or in case

of overweight (Expert opinion).

Guideline 4. (Expert opinion). The ENT physician may need
to refer the child to other specialists:

e orthopedic dentofacial specialist (orthodontist) in case of
doubt concerning dentofacial abnormalities;

® pedopsychiatist, neuropediatrician or pediatrician specializ-
ing in children’s sleep in case of associated behavioral or
cognitive abnormalities;

e other, according to comorbidities: obesity, respiratory fail-
ure, neuromuscular disease, coagulation disorder, etc.

Appendix B. Spruyt Gozal score
Please score all the following questions, except question 5, as:

- 0 for “never”

- 1 for “rarely” (1 night a week)

- 2 for occasionally” (2 nights a week)

- 3 for “frequently” (3 or 4 nights a week)

- 4 for “almost always” (more than 4 nights a week)

(...over the last 6 months)

Q5 is scored as 0: mildly quiet; 1: medium loud; 2: loud; 3: very
loud; 4: extremely loud. Q6: snoring during sleep.

Do you ever shake your child to make him/her breathe again
when asleep? (Shake child to breath) (Q1)

Does your child stop breathing during sleep? (Apnea during
sleep) (Q2)

Does your child struggle to breathe while asleep? (Struggle
breathing when asleep) (Q3)

Are you ever concerned about your child’s breathing during
sleep? (Breathing concerns while asleep) (Q4)

How loud is the snore? (Loudness of snoring) (Q5)

How often does your child snore? (Snoring during sleep) (Q6)

The score is calculated as: A=(Q1+Q2)/2; B=(A+Q3)/2;
C=(B+Q4)/2; D=(C+Q5)/2; final score=(D+Q6)/2. Score>2.75
has 82% sensitivity, 81% specificity and 92% negative predictive
value in detecting moderate OSAHS with AHI > 5/hour. It does not
predict outcome of adenotonsillectomy.
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