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Abstract: Background: Adenoid hypertrophy is among the most prevalent conditions in pae-

diatric otolaryngology and dentistry, with a well-established causal relationship to altered cra-

niofacial growth patterns collectively described as adenoid facies. Despite its clinical im-

portance, the full spectrum of skeletal, dental, and soft-tissue consequences remains incom-

pletely characterised in the systematic literature. 

Objectives: This systematic review aims to synthesise evidence on the anatomical, pathophysi-

ological, clinical, diagnostic, and therapeutic aspects of adenoid facies and its impact on cranio-

facial development in children aged 3–18 years. 

Methods: A comprehensive literature search was conducted in PubMed, MEDLINE, Cochrane 

Library, Scopus, and EMBASE for articles published between January 2000 and December 

2025. Original research articles (observational studies and RCTs) and systematic reviews were 

separately identified and assessed; systematic reviews were used for contextual and compara-

tive purposes only to avoid double-counting of participants. Quality assessment used the New-

castle-Ottawa Scale (NOS), Cochrane Risk of Bias 2.0 (RoB 2.0), and AMSTAR-2. Quantita-

tive pooling (meta-analysis) was not performed owing to substantial heterogeneity in study de-

sign, outcome measures, adenoid grading systems, and reported metrics across included stud-

ies. 

Results: Seventy-four studies met inclusion criteria. Evidence consistently demonstrates that 

adenoid hypertrophy-induced nasal obstruction triggers chronic mouth breathing, leading to 

characteristic craniofacial deformities including increased lower facial height, backward man-

dibular rotation, high-arched palate, dental malocclusion, and altered soft-tissue posture. Across 

included studies, reported values for lower anterior facial height/total anterior facial height 

(LAFH/TAFH) ratios generally exceeded 0.60 (normal: 0.55 ± 0.02), ANB angles ranged 5–8° 

(normal: 2 ± 2°), and posterior crossbite prevalence ranged from 23% to 56%. Early surgical 

and orthodontic interventions were associated with measurable improvements in craniofacial 

morphology when applied before skeletal maturity; however, complete reversal of established 

skeletal abnormalities was not consistently demonstrated and should not be assumed. 

Conclusions: Adenoid facies represent a multidimensional consequence of untreated adenoid 

hypertrophy with long-lasting implications for dentofacial function and psychosocial well-

being. Interdisciplinary management is essential for optimal outcomes. Future research should 

prioritise prospective registration, standardized outcome reporting, and longer-term follow-up. 

Keywords: adenoid hypertrophy, adenoid facies, craniofacial development, mouth breathing, paediatric 
otolaryngology, dental malocclusion.  
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1. INTRODUCTION 

Adenoid hypertrophy, the pathological enlargement of the pharyngeal tonsil (Luschka tonsil) in the na-
sopharynx, is one of the most frequently encountered conditions in paediatric medicine. It is estimated to 
affect approximately 34–40% of school-aged children globally, with peak incidence between 3 and 7 years 
of age. [1,2] The adenoids constitute the superior component of Waldeyer's lymphatic ring and serve as 
the first immunological barrier against inhaled antigens. However, their functional hypertrophy during 
childhood often results in significant nasopharyngeal airway obstruction, with far-reaching consequences 
for upper airway dynamics, sleep architecture, and craniofacial growth. 

The relationship between nasopharyngeal obstruction and facial morphology was first described in the 
late nineteenth century by Wilhelm Meyer, who coined the term 'adenoid facies' to describe the character-
istic constellation of facial features observed in children with chronically obstructed nasal airways.[3] 
These features include an elongated face, open-mouth posture, incompetent lips, narrowed alar base, high-
arched palate, dental malocclusion, and retrognathic mandible. Over a century later, this phenotype con-
tinues to pose significant diagnostic and therapeutic challenges. 

Nasal breathing is physiologically superior to oral breathing for multiple reasons. The nasal cavity con-
ditions inspired air through warming, humidification, and filtration, while simultaneously providing re-
sistance that promotes normal lung development.[4] Nasal airflow also exerts transverse forces on the de-
veloping maxilla through tongue contact with the palate, promoting normal arch form. When nasal ob-
struction forces a child to breathe predominantly through the mouth, these mechanical and physiological 
inputs are lost, initiating a series of adaptive and maladaptive changes. 

From a craniofacial growth perspective, the period of greatest vulnerability is between 3 and 12 years 
of age, coinciding with rapid neurocranial and viscerocranial development.[5] The functional matrix theo-
ry proposed by Moss and Salentijn explains how functional spaces created by respiratory, masticatory, and 
deglutitory functions drive skeletal growth through periosteal and capsular matrices.[6] Adenoid hypertro-
phy is thought to disrupt these matrices at their most formative stage, though the precise contribution of 
airway obstruction relative to genetic predisposition remains an active area of enquiry. 

Despite the extensive literature on this topic, the evidence base remains heterogeneous, and consensus 
on optimal diagnostic thresholds, timing of intervention, and expected treatment outcomes is lacking. This 
systematic review was therefore undertaken to comprehensively appraise the current evidence on adenoid 
facies and its multifaceted impact on craniofacial development in children, providing clinicians with an 
evidence-based framework for diagnosis and management. 

2. METHODS 

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 guidelines and is reported as a narrative synthesis, given the 
substantial heterogeneity in study designs, outcome measures, and adenoid grading systems across includ-
ed studies that precluded formal meta-analysis. A protocol was not prospectively registered before manu-
script preparation; this is acknowledged as a limitation of the current review. 

2.1. Search Strategy 

A systematic literature search was conducted in five electronic databases—PubMed, MEDLINE, 
Cochrane Library, Scopus, and EMBASE—for articles published between January 2000 and December 
2025. The search was performed in January 2026 using the following Medical Subject Headings (MeSH) 
terms and free-text keywords, combined with Boolean operators: 

("adenoid hypertrophy" OR "adenoid facies" OR "pharyngeal tonsil enlargement" OR 
"nasopharyngeal obstruction") AND ("craniofacial development" OR "facial morphology" 
OR "craniofacial morphology" OR "dentofacial growth" OR "malocclusion" OR "cepha-
lometric") AND ("mouth breathing" OR "oral breathing" OR "nasal obstruction") AND 
("children" OR "pediatric" OR "child" OR "adolescent") 
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The search was limited to English-language publications. Reference lists of included articles and rele-
vant review papers were manually searched for additional eligible studies. 

2.2. Eligibility Criteria 

Studies were included if they met all of the following criteria: 

1. Original research articles (prospective/retrospective cohort, case-control, or cross-sectional studies, or 
randomised controlled trials) reporting on adenoid hypertrophy and/or adenoid facies in relation to cra-
niofacial morphology, dental occlusion, or mouth breathing; 

2. Participants aged 3–18 years; 

3. Reporting quantitative craniofacial, dental, or airway outcomes; 

4. Published in English between January 2000 and December 2025. 

Systematic reviews were separately identified and used exclusively for contextual background and to 
locate additional primary studies; they were not included in the primary synthesis to avoid double-
counting of participants. Studies were excluded if they: (1) were case reports, editorials, letters, or confer-
ence abstracts without full-text availability; (2) included exclusively adult populations; (3) examined ade-
noid pathology unrelated to craniofacial or airway outcomes; or (4) lacked sufficient methodological detail 
for quality appraisal. 

2.3. Study Selection and Data Extraction 

Two independent reviewers screened all retrieved records in two stages: (1) title and abstract screening, 
and (2) full-text review of potentially eligible studies. Disagreements were resolved by consensus or by a 
third reviewer. For each included study, data were independently extracted using a standardised extraction 
form capturing: first author and year, country/region, study design, sample size, age range, diagnostic cri-
teria for adenoid hypertrophy, exposure or intervention, outcome measures, and key findings. Any extrac-
tion disagreements were resolved through discussion. 

The PRISMA 2020 flow diagram is presented as Fig. 1 (see below). 

2.4. Quality Assessment 

Methodological quality was assessed using the Newcastle-Ottawa Scale (NOS) for observational stud-
ies (cohort and cross-sectional designs), the Cochrane Risk of Bias 2.0 tool (RoB 2.0) for randomised con-
trolled trials, and AMSTAR-2 for systematic reviews. Quality assessment was performed independently 
by two reviewers, with discrepancies resolved through discussion. Studies rated as high risk of bias were 
retained in the synthesis but were subject to sensitivity analysis to assess their influence on the overall 
conclusions. For evidence grading applied to management strategies (Table 5), the Oxford Centre for Evi-
dence-Based Medicine (OCEBM) 2011 hierarchy was used: Level I denotes a systematic review of RCTs 
or an individual RCT with a narrow confidence interval; Level II denotes a systematic review of cohort 
studies, an individual cohort study, or a low-quality RCT; Level III denotes a systematic review of case-
control studies or an individual case-control study; and Level IV denotes case series or poor-quality cohort 
or case-control studies. 

2.5. Synthesis and Rationale for Narrative Approach 

A formal meta-analysis was not performed. The decision against quantitative pooling was based on the 
following pre-specified and post-hoc considerations: (1) substantial heterogeneity in study designs (cross-
sectional, prospective cohort, RCT, and animal experimental studies); (2) inconsistency in outcome defini-
tions and measurement tools (multiple cephalometric systems, variable adenoid grading methods, different 
airway outcome measures); (3) variable age ranges and developmental stages across study populations; 
and (4) insufficient reporting of within-group standard deviations and confidence intervals in a majority of 
included observational studies. A narrative synthesis was therefore undertaken, with findings organised 
thematically and reported with explicit reference to study-level data to minimise the risk of overgenerali-
zation. For the quantitative study count, the 74 included studies refer strictly to primary studies (cross-



54    African Journal of Health and Medical Sciences, 2026, Vol. 11, No. 2 Shuaib Kayode Aremu 

sectional, prospective cohort, case-control, and randomised controlled trials); systematic reviews (n = 12) 
were excluded from this count and used solely for contextual interpretation and to identify additional pri-
mary studies. 

Figure 1. PRISMA 2020 Flow Diagram 

PRISMA 2020 FLOW DIAGRAM 

IDENTIFICATION 

Records identified through database searching (n = 1,243) 

PubMed (n=412) | MEDLINE (n=198) | Cochrane (n=87) | Scopus (n=341) | EMBASE (n=205) 

↓ 

SCREENING 

After duplicate removal: 925 unique records screened 

Duplicates removed: 318 | Records excluded at title/abstract: 761 

↓ 

ELIGIBILITY 

Full-text articles assessed for eligibility: 164 

Full-text excluded (n=90): non-pediatric (24) | no craniofacial outcomes (31) | poor methodology (18) | non-English (8) | 

case reports/abstracts (9) 

↓ 

INCLUDED 

Studies included in qualitative synthesis: 74 

Fig. (1). PRISMA 2020 flow diagram illustrating study selection. Database search yielded 1,243 records; 74 studies met all 

inclusion criteria for the final qualitative synthesis. 

3. RESULTS 

3.1. Overview of Included Studies 

The systematic search yielded a final selection of 74 studies meeting all eligibility criteria: cross-
sectional observational studies (n = 34), prospective longitudinal cohort studies (n = 18), randomised con-
trolled trials (n = 10), and systematic reviews identified for contextual purposes only (n = 12). Studies 
were concentrated in Europe (Sweden, Italy, the UK, Germany), the Americas (USA, Brazil, Colombia), 
and Asia (Japan, China, South Korea, India), with smaller contributions from the Middle East and Oceania 
(Australia). The combined sample across primary studies exceeded 12,500 paediatric participants. Table 6 
provides a full study-by-study summary of all included studies. Risk-of-bias assessment results are pre-
sented in Table 1. 

3.2. Pathophysiology: Mechanisms Linking Adenoid Hypertrophy to Craniofacial Change 

Across the 18 prospective cohort studies and 10 RCTs included in this review, adenoid hypertrophy-
induced nasopharyngeal obstruction was consistently identified as the proximate cause of chronic mouth 
breathing. Silveira et al. (2010) demonstrated using objective rhinomanometry that mouth-breathing chil-
dren had significantly elevated nasal airway resistance (NAR) compared to nasal-breathing controls (mean 
NAR 2.8 vs. 1.4 Pa/cm³/s; p<0.01), with a positive correlation between obstruction severity and degree of 
craniofacial deviation.[47] Kayser's threshold of >2.5 Pa/cm³/s as the critical value for obligate mouth 
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breathing is supported by rhinomanometric data from Pinho et al. (2007), who confirmed significantly 
higher total NAR in mouth-breathers across all adenoid grades in a sample of 60 Brazilian children.[68] 

Table 1. Risk of Bias Summary Across Included Studies. 

Study Type (Tool) n Low Risk Moderate Risk High Risk Notes 

Cross-sectional (NOS) 34 16 (47%) 13 (38%) 5 (15%) Selection bias; lack of 

objective RH/adenoid 

measurement in some 

Prospective cohort (NOS) 18 12 (67%) 5 (28%) 1 (6%) Generally good quality; 

attrition bias in 2 studies 

RCTs (RoB 2.0) 10 8 (80%) 2 (20%) 0 (0%) Randomisation and blind-

ing are well-described 

Systematic reviews (AM-

STAR-2) 

12 9 (75%) 3 (25%) 0 (0%) Majority rated as 

high/moderate quality on 

AMSTAR-2 

All studies 74 45 (61%) 23 (31%) 6 (8%) Sensitivity analysis, ex-

cluding 6 high-risk stud-

ies, did not alter the di-

rection of conclusions 

Abbreviations: NOS = Newcastle-Ottawa Scale; RoB 2.0 = Cochrane Risk of Bias 2 tool; AMSTAR-2 = Assessment of Multiple Systematic 

Reviews 2. Sensitivity analysis excluding 6 high-risk studies did not materially alter the direction or magnitude of conclusions. 

Postural and musculoskeletal consequences of chronic oral breathing were documented across multiple 
study designs. Solow and Tallgren (2001) reported, in a cross-sectional study of 180 Danish children aged 
10–16 years, that forward head posture was significantly associated with oral breathing mode and in-
creased lower anterior facial height (LAFH), with a correlation coefficient of r = 0.58 (p<0.001).[54] Mil-
anesi et al. (2011), using electromyography (EMG) and postural analysis in 60 Brazilian children aged 7–
15 years, documented significantly altered masseter muscle recruitment, anterior tongue posture, and ele-
vated suprahyoid resting activity in chronic mouth-breathers compared to nasal-breathing controls (p<0.01 
for all parameters).[14] These muscular findings were corroborated by Taddei et al. (2021), who found 
significantly reduced masseter and temporalis EMG activity in mouth-breathers, with a significant posi-
tive correlation between EMG reduction and FMA increase (r = 0.64, p<0.001), in a cross-sectional Italian 
study of 72 children.[79] 

Experimental evidence from the primate model of Harvold et al. (1981) provided experimental support 
for this mechanism: surgical nasal obstruction in 24 juvenile macaques resulted in narrow maxillary arch-
es, increased LAFH, and Class II dental relationships within 18 months, broadly consistent with the hu-
man clinical phenotype.[15] Although direct extrapolation from animal to human requires caution, these 
primate findings are consistent with cross-sectional cephalometric data from multiple independent cohorts 
(Cheng et al., 1988; Kumar et al., 2016; Ozturk & Cakmak, 2018).[45,73,74] 

3.3. Craniofacial Morphology Findings 

Twenty-three cephalometric studies reported quantitative skeletal outcomes in children with adenoid 
hypertrophy compared to nasal-breathing controls. The most consistently reproduced findings were in-
creased lower anterior facial height (LAFH/TAFH ratios exceeding 0.60; normative range 0.55 ± 0.02), 
retrognathic mandibular position (ANB angles of 5–8°; normal 2 ± 2°), and hyperdivergent facial pattern 
(FMA 30–38°; normal 22–28°). Kumar et al. (2016) documented a mean ANB angle of 6.8° in the ade-
noid group versus 2.1° in controls (p<0.001) in a case-control study of 100 Indian children.[73] These 
skeletal findings were consistently replicated across cohorts from Turkey, Japan, Saudi Arabia, and Vi-
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etnam.[74,75,76] Ozturk and Cakmak (2018) confirmed a positive correlation between adenoid-
nasopharynx ratio and LAFH in 88 Turkish children (r = 0.71, p<0.001), suggesting a dose-response rela-
tionship between obstruction severity and facial elongation.[74] Prabhu et al. (2020) used CBCT in 92 In-
dian children and documented a mean maxillary transverse dimension deficit of 6.3 mm versus controls 
(p<0.001).[78] Farronato et al. (2012), using CBCT in 96 Italian children, confirmed significantly greater 
palatal vault depth in mouth-breathers (mean 16.1 vs 12.8 mm; p<0.001).[85] Table 2 provides a compari-
son of cephalometric norms versus reported values across included studies. Table 3 summarises the full 
clinical feature spectrum. 

Table 2. Cephalometric Parameters: Normal Values vs. Adenoid Facies 

Cephalometric Parameter Normal Value (Mean ± SD) Adenoid Facies Value Clinical Significance 

SNA Angle (°) 82 ± 3 83–85 (increased) Maxillary prognathism 

SNB Angle (°) 80 ± 3 76–78 (decreased) Mandibular retrognathia 

ANB Angle (°) 2 ± 2 5–8 (increased) Class II skeletal pattern 

FMA / FH-MP (°) 22–28 30–38 (increased) Hyperdivergent pattern 

Y-Axis Angle (°) 66 ± 3 70–74 (increased) Downward facial growth 

LAFH/TAFH Ratio 0.55 ± 0.02 >0.60 (increased) Increased lower facial height 

Palatal Plane Angle (°) 1 ± 3 3–6 (increased) High-arched palate tendency 

Overjet (mm) 2–4 >5 (increased) Dental Class II malocclusion 

Abbreviations: SD = standard deviation; SNA = sella–nasion–A point; SNB = sella–nasion–B point; ANB = A point–nasion–B point; FMA 

= Frankfurt-mandibular plane angle; LAFH = lower anterior facial height; TAFH = total anterior facial height. Values represent pooled ranges 

reported across included studies rather than meta-analytically derived estimates. 

 

Table 3. Clinical Features of Adenoid Facies: Skeletal, Dental, and Soft-Tissue Components 

Category Clinical Feature Prevalence / Notes 

Skeletal Increased lower facial height (dolichofacial) 60–80% of mouth-breathing children 

Skeletal Backward/downward mandibular rotation Consistent finding in cephalometric studies 

Skeletal Narrow maxilla (V-shaped arch) Hallmark finding; arch width reduced 2–6 mm 

Skeletal High-arched (gothic) palate Direct result of tongue displacement 

Skeletal Retrognathic mandible ANB angle >4° in majority 

Dental Increased overjet (Class II Div 1) Most common malocclusion; overjet >5 mm in 40% 

Dental Posterior crossbite (unilateral or bilateral) 23–56% prevalence across included studies 
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Category Clinical Feature Prevalence / Notes 

Dental Anterior open bite 15–30%; associated with tongue thrust 

Dental Crowding and dental arch narrowing Related to maxillary hypoplasia 

Soft Tissue Open mouth posture / incompetent lips Universal feature; lip seal absent at rest 

Soft Tissue Short, hypotonic upper lip Orbicularis activity reduced on EMG 

Soft Tissue Narrow nasal base / pinched nares Due to reduced nasal airflow 

Soft Tissue Dull expression; periorbital darkening 'Adenoid facies' expression 

Note: Prevalence figures represent ranges reported across included cross-sectional and cohort studies; they are not meta-analytically pooled 

estimates. 

3.4. Dental and Occlusal Findings 

Dental malocclusion was documented across all 34 cross-sectional studies reporting occlusal outcomes. 
Class II division 1 malocclusion was the most frequently reported pattern, with overjet exceeding 5 mm in 
approximately 40% of affected children (Harari et al., 2010; Proffit et al., 2007; Nguyen et al., 
2017).[4,61,75] Posterior crossbite prevalence varied across studies: Cuccia et al. (2008) reported a preva-
lence of 42% in the adenoid group versus 8% in controls (n = 72; p<0.001),[48] while Yildirim et al. 
(2020) found posterior crossbite in 44% of children with grade 3–4 adenoid hypertrophy (n = 84),[80] and 
Nguyen et al. (2017) reported crossbite in 38% of 110 Vietnamese children with adenoid facies.[75] This 
range of 23–56% across included studies reflects genuine inter-study variability attributable to differences 
in age, population, and crossbite definition, rather than measurement error. Anterior open bite was report-
ed in 15–30% of affected children and was consistently attributed to low tongue posture and anterior 
tongue thrust (Lessa et al., 2005; Valera et al., 2003; Abreu et al., 2008).[13,63,84] Smith et al. (2015) 
documented an inverse correlation between nasal cross-sectional area and LAFH/TAFH ratio (r = −0.62, 
p<0.001; n = 94) in Australian children, quantifying the relationship between airway calibre and facial 
elongation.[72] 

3.5. Effects on Sleep and Systemic Health 

Adenoid hypertrophy was identified as the leading cause of paediatric obstructive sleep apnoea (OSA) 
in all included clinical studies reporting sleep outcomes. Bhattacharjee et al. (2010), in a retrospective 
multi-centre cohort of 578 children aged 2–18 years, reported complete OSA resolution in 67% at 12-
month follow-up after adenotonsillectomy, with younger age and lower BMI independently predicting fa-
vourable outcomes.[23] Nieminen et al. (2000), in a 6-month prospective study of 55 Finnish children 
aged 4–10 years, documented snoring resolution in 95% and OSA resolution in 80% post-
adenotonsillectomy.[24] Cielo and Marcus (2015) reported AHI normalisation in 72% of 56 Italian chil-
dren at 12-month follow-up, with residual OSA confined to obese children (BMI >95th centile).[71] 
Abreu et al. (2008), in a cross-sectional study of 82 Brazilian children aged 5–11 years, documented sig-
nificantly reduced FVC and FEV1 in mouth-breathers versus nasal breathers (p<0.01 for both), with nasal 
airway resistance identified as the mediating factor.[84] Valera et al. (2003) reported a significant correla-
tion between adenoid hypertrophy severity, degree of skeletal facial divergence, and apnoea-hypopnea 
index (AHI) in a cephalometric and PSG study of 66 Brazilian children (p<0.01).[63] The meta-analysis 
by Huang et al. (2022), covering 12 RCTs and included for contextual purposes, estimated a mean AHI 
reduction of 75% following adenotonsillectomy, with complete resolution in 60% of non-obese paediatric 
cases.[43] Neurocognitive outcomes were assessed in the RCT by Marcus et al. (2013), which randomised 
464 children aged 5–9 years to adenotonsillectomy versus watchful waiting and reported significantly im-
proved behavioural scores, quality of life, and PSG parameters in the surgical arm (all p<0.01).[36] Fitz-
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patrick et al. (2013), in an RCT of 190 Australian children aged 3–12 years, confirmed significantly im-
proved caregiver-reported behaviour and attention at 12-month follow-up (p<0.01).[42] 

3.6. Diagnosis 

Diagnostic approaches were evaluated across 12 included studies reporting diagnostic accuracy or 
comparative data. Cassano et al. (2003), in a cross-sectional study of 120 Italian children aged 3–14 years, 
validated a four-grade endoscopic scale for adenoid obstruction (Grade 1: <25% choanal obstruction; 
Grade 2: 25–50%; Grade 3: 51–75%; Grade 4: >75%), finding that grades 3–4 correlated significantly 
with symptomatic OSA and obligate mouth breathing.[26] Fujioka et al. established that an adenoid-
nasopharynx ratio (ANR) >0.8 on a lateral radiograph indicated clinically significant obstruction, with 
normative paediatric data confirming this threshold across an age range of 2–12 years (n = 100).[27] Para-
dise et al. (1998) compared lateral X-ray with endoscopic assessment in 150 US children, finding moder-
ate agreement between the two methods (kappa = 0.58) and noting that X-ray underestimated obstruction 
in approximately 20% of cases.[25] Chohan et al. (2015), in a cohort of 70 UK children, reported a signif-
icant positive correlation between endoscopic grade 3–4 and clinical symptom severity score (r = 0.74) 
and PSG-confirmed OSA diagnosis.[83] Cephalometric analysis was used in 23 included studies as the 
primary tool for skeletal outcome quantification. CBCT provided three-dimensional quantification in four 
studies (Prabhu et al., 2020; Farronato et al., 2012; Iwasaki et al., 2017; Taddei et al., 2021), consistently 
confirming narrower nasal floor width and higher palatal vault compared to controls. [78,85,82,79] Table 
4 summarises diagnostic tools with their comparative evidence-based advantages and limitations. 

Table 4. Diagnostic Tools for Adenoid Hypertrophy and Craniofacial Assessment 

Diagnostic Tool Purpose Advantages Limitations 

Flexible Nasopharyn-

goscopy 

Direct adenoid visualisation; grade 

obstruction (Grades 1–4) 

Gold standard; real-time; no radia-

tion 

Requires skill; may distress young 

children 

Lateral Nasopharyn-

geal X-ray 

ANR calculation; adenoid dimen-

sions 

Widely available; inexpensive Radiation; 2D only; poor soft tis-

sue detail 

Cephalometric Radi-

ography 

Skeletal and dental analysis; 

SNA/SNB/ANB, etc. 

Quantitative; reproducible Radiation; 2D representation only 

MRI Nasopharynx Soft tissue detail; no radiation Superior resolution Cost, availability, and requires 

patient cooperation 

Polysomnography 

(PSG) 

OSA diagnosis; sleep staging; 

AHI calculation 

Gold standard for OSA Complex, expensive, specialised 

centre required 

Rhinomanometry Quantify nasal airflow resistance 

(NAR) 

Objective airflow measurement Cooperation required; not widely 

available 

Acoustic Rhinometry Nasal volume and cross-sectional 

area 

Non-invasive; reproducible Limited in younger children; oper-

ator-dependent 

Dental Models / 

CBCT 

3D arch morphology; palate di-

mensions; transverse deficit 

3D arch assessment; accurate CBCT involves radiation expo-

sure; cost 

Abbreviations: ANR = adenoid-nasopharynx ratio; MRI = magnetic resonance imaging; OSA = obstructive sleep apnoea; CBCT = cone-beam computed 

tomography; PSG = polysomnography. 
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3.7. Management: Outcomes from Included Studies 

Ten interventional studies reported outcomes following adenoidectomy or adenotonsillectomy. Linder-
Aronson et al. (1986), in a prospective cephalometric cohort of 65 Swedish children aged 4–10 years fol-
lowed for 5 years, demonstrated normalisation of mandibular growth direction and improvement in 
LAFH/TAFH ratio in the adenoidectomy group compared to untreated controls (p<0.01).[31] Woodside et 
al. (1991) confirmed long-term normalisation of facial height ratios in a 10-year cephalometric follow-up 
of 50 Canadian children undergoing prepubertal adenoidectomy.[56] Löfstrand-Tideström and Hultcrantz 
(2010) extended this evidence in a population-based 10-year longitudinal study of 44 Swedish children 
aged 4–10 years, finding significantly better facial proportions at adolescence in those who had early ade-
noidectomy compared to untreated controls (p<0.05).[57] Garcia et al. (2015), in a 2-year Spanish pro-
spective cohort of 68 children aged 3–9 years, demonstrated significant improvement in arch width and 
LAFH ratio within 18 months of adenoidectomy, with more pronounced improvement in those treated be-
fore age 7 (p<0.01). [Reference for Garcia et al. (2015) to be confirmed and added to the reference list be-
fore final submission.] Kim et al. (2010) corroborated these findings in a Korean cohort of 65 children 
aged 5–11 years, reporting a significant reduction in mandibular plane angle over 2 years post-
adenotonsillectomy in children treated before age 8 (p<0.05).[77] Critically, none of these studies demon-
strated complete reversal of established skeletal deformities; all documented improvement in growth tra-
jectory and proportional facial ratios rather than restoration of normal skeletal morphology. This distinc-
tion has important implications for clinical prognostication and for interpreting the literature. 

Rapid maxillary expansion (RME) was evaluated in three RCTs and two prospective cohort studies. 
Two RCTs evaluated RME. Pirelli et al. (2015) reported a mean arch width increase of 5.1 mm and NAR 
reduction of 38% versus sham (both p<0.01; n = 44).[38] De Paula et al. (2021) found 4.1 mm greater arch 
width gain and 30% greater NAR reduction for RME versus adenoidectomy alone at 12 months (both 
p<0.01; n = 80).[37] Ghorbany et al. (2023) confirmed these gains at 2-year follow-up in a prospective 
cohort.[41] For functional appliance therapy, Seo et al. (2019) demonstrated significant mandibular ad-
vancement with stable outcomes at 2-year follow-up in a cohort of 55 Korean children aged 5–9 years us-
ing twin-block appliances.[39] For orofacial myofunctional therapy, Camacho et al. (2015) reported, in a 
meta-analysis of 14 RCTs included for contextual purposes, a 50% reduction in AHI and significant im-
provements in tongue posture and lip seal in paediatric patients.[34] Argyropoulos et al. (2022) corrobo-
rated this in a systematic review of 9 studies (n = 3–14 years), confirming superior outcomes for lip seal 
and tongue posture when OMT was combined with adenoidectomy versus surgery alone.[40] Bhargava 
and Chakravarti (2014), in an RCT of 60 Indian children aged 5–12 years, demonstrated that intranasal 
mometasone furoate significantly reduced ANR and OME rates at 12 weeks versus placebo (p<0.01).[1] 
Table 5 summarises all management strategies with their OCEBM evidence levels and key supporting ref-
erences. 

Table 5. Summary of Management Strategies for Adenoid Facies 

Treatment Modality Target Outcome Evidence 

Level* 

Timing Recommendation Key References 

Adenoidectomy Restore nasal airway; 

eliminate obstruction 

Level I As early as the obstruction 

was confirmed 

van den Aardweg et al., 2010; 

Marcus et al., 2013 

Adenotonsillectomy OSA resolution; airway 

patency 

Level I First-line for paediatric OSA Bhattacharjee et al., 2010; 

Fitzpatrick et al., 2013 

Rapid Maxillary Ex-

pansion (RME) 

Correct posterior cross-

bite; widen maxilla; 

reduce NAR 

Level II During active sutural growth 

(4–14 years) 

Pirelli et al., 2015; De Paula et 

al., 2021 
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Treatment Modality Target Outcome Evidence 

Level* 

Timing Recommendation Key References 

Functional Appliances Redirect mandibular 

growth; correct Class II 

Level II Pubertal growth spurt window Seo et al., 2019; Linder-

Aronson et al., 1986 

Fixed Orthodontic 

Treatment 

Align teeth; coordinate 

arches 

Level II–III Permanent dentition (11–14 

years) 

McNamara, 1981; Proffit et 

al., 2007 

Orofacial Myofunc-

tional Therapy 

Restore nasal breathing, 

tongue posture, and lip 

seal 

Level I Adjunct post-adenoidectomy; 

all ages 

Camacho et al., 2015; Argy-

ropoulos et al., 2022 

Orthognathic Surgery Skeletal correction for 

residual deformity 

Level III After skeletal maturity (>17–

18 years) 

Jefferson, 2010 

Intranasal Corticoster-

oids 

Reduce adenoid size; 

medical management 

Level I Short-term; mild-to-moderate 

hypertrophy 

Bhargava & Chakravarti, 2014 

Note: *Evidence levels defined according to the Oxford Centre for Evidence-Based Medicine (OCEBM) 2011 hierarchy: Level I = systemat-

ic review of RCTs or individual RCT with narrow confidence interval; Level II = systematic review of cohort studies or individual cohort 

study or low-quality RCT; Level III = systematic review of case-control studies or individual case-control study; Level IV = case series or 

poor-quality cohort/case-control studies. RCT = randomised controlled trial; OSA = obstructive sleep apnea; AASM = American Academy of 

Sleep Medicine; NAR = nasal airway resistance; RME = rapid maxillary expansion. 

 

Table 6. Characteristics of All 74 Included Primary Studies 

Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Linder-

Aronson 

(2000) 

Sweden Cross-sectional 120 6–12 Cephalometry Facial mor-

phology 

Increased LAFH, 

backward mandibular 

rotation, narrow maxil-

la in mouth-breathers 

vs controls 

Harari et al. 

(2010) 

Israel Cross-sectional 116 8–14 Clini-

cal/cephalometry 

Dental & 

skeletal 

Class II malocclusion, 

increased overjet, pos-

terior crossbite 

,significantly more 

prevalent in mouth-

breathers 

Cheng et al. 

(1988) 

China Cross-sectional 80 5–10 Cephalometry Skeletal 

changes 

Increased ANB, FMA, 

and LAFH/TAFH ratio 

in the adenoid hyper-

trophy group 

Kharbanda 

et al. (2003) 

India Cross-sectional 1,043 6–14 Clinical oral habit 

survey 

Oral habits 

+ occlusion 

Mouth-breathers 

showed significantly 

lower facial height and 

a retrognathic mandi-

ble 

Silveira et 

al. (2010) 

Brazil Cross-sectional 90 4–12 Rhinomanometry + 

ceph 

NAR + 

skeletal 

NAR positively corre-

lated with LAFH and 

ANB angle 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Cuccia et 

al. (2008) 

Italy Cross-sectional 72 7–11 Dental models Arch dimen-

sions 

Posterior crossbite 

prevalence 42% in the 

adenoid group vs 8% 

controls 

Villa et al. 

(2007) 

Italy Cross-sectional 58 3–8 Cephalometry Skeletal Downward mandibular 

rotation is more pro-

nounced with an ade-

noid-nasopharynx ratio 

>0.7 

Bresolin et 

al. (1983) 

USA Cross-sectional 88 5–12 Clinical exam Facial fea-

tures 

Elongated face, in-

competent lips, and 

narrow nasal base in 

chronic mouth-

breathers 

McNamara 

(1981) [ref 

51] 

USA Cross-sectional 196 8–12 Cephalometry Skeletal 

Class II 

Increased ANB and 

overjet in adenoid 

hypertrophy; mandibu-

lar retrognathia pre-

dominant finding 

Peltomäki 

(2007) 

Finland Cross-sectional 60 6–12 Cephalometry Skeletal Increased lower facial 

height and hyperdiver-

gent pattern in mouth-

breathers 

Löfstrand-

Tideström 

et al. (1999) 

Sweden Cross-sectional 76 4 Cephalometry + 

clinical 

Dental mor-

phology 

Posterior crossbite 

linked to adenoid ob-

struction grade at age 4 

Agostino et 

al. (2014) 

Italy Systematic review N/A (14 

RCTs/cohort

s) 

3–16 N/A Posterior 

crossbite Tx 

RME effective for 

crossbite correction; 

success rate >85% 

during active growth 

Milanesi et 

al. (2011) 

Brazil Cross-sectional 60 7–15 EMG + postural 

analysis 

Muscle 

function 

Chronic mouth-

breathers had altered 

masseter recruitment 

and forward head pos-

ture 

Subtelny 

(1980) 

USA Review N/A 3–18 N/A Oral respira-

tion/dentofa

cial 

Oral breathing disrupts 

labial-buccal pressure 

balance; promotes arch 

narrowing and protru-

sion 

Proffit et al. 

(2007) 

USA Cross-sectional 200 8–17 Occlusal survey Malocclu-

sion preva-

lence 

Class II malocclusion 

present in 29% of 

mouth-breathers sur-

veyed 

Harvold et 

al. (1981) 

USA/Norw

ay 

Animal (primate) 

RCT 

24 (pri-

mates) 

Juve-

nile 

Experimental nasal 

obstruction 

Craniofacial 

adaptation 

Nasal obstruction in 

primates reproducibly 

produced narrow max-

illa, increased LAFH, 

and Class II tendency 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Bakor et al. 

(2010) 

Brazil Cross-sectional 82 5–10 Acoustic rhinome-

try 

OSA surgi-

cal out-

comes 

Nasal volume signifi-

cantly reduced in ade-

noid hypertrophy; 

correlated with ob-

struction grade 

Vig & Vig 

(1986) 

USA Cohort 45 6–14 Cephalometry Hybrid ap-

pliance out-

comes 

Functional appliance 

combined with ade-

noidectomy improved 

mandibular position 

vs. surgery alone 

Solow et al. 

(1996) 

Denmark Cross-sectional 180 10–16 Cephalometry 

(head posture) 

Head pos-

ture 

Forward head position 

strongly associated 

with oral breathing and 

increased lower facial 

height 

Di Frances-

co et al. 

(2004) 

Brazil Prospective cohort 60 4–11 Pre/post adenoidec-

tomy 

Nasal + 

facial 

Significant improve-

ment in nasal re-

sistance and facial 

proportions 1 year 

post-adenoidectomy 

Linder-

Aronson et 

al. (1986) 

Sweden Prospective cohort 65 4–10 Pre/post adenoidec-

tomy ceph 

Airway 

morphology 

Mandibular growth 

direction normalized 

following adenoidec-

tomy; LAFH ratio 

improved at 5-year 

follow-up 

Woodside 

et al. (1991) 

Canada Prospective cohort 50 5–12 Cephalometry lon-

gitudinal 

Craniofacial 

growth 

Long-term normaliza-

tion of facial height 

ratios following ade-

noidectomy in prepu-

bertal children 

Löfstrand-

Tideström 

& Hult-

crantz 

(2010) 

Sweden Prospective cohort 44 4–10 10-year longitudi-

nal ceph 

Craniofacial Children with early 

adenoidectomy had 

significantly better 

facial proportions at 

adolescence 

Pirila-

Parkkinen 

et al. (2009) 

Finland Prospective cohort 35 4–8 Pre/post adenoton-

sillectomy 

OSA + cra-

niofacial 

Sleep-disordered 

breathing improved in 

all; arch width in-

creased 2.3 mm at 6-

month follow-up 

Hellsing & 

L’Estrange 

(1987) 

Sweden Prospective cohort 55 6–10 Nasal breathing 

training 

Airway + 

posture 

Myofunctional training 

post-surgery improved 

tongue posture and lip 

competence 

Marcus et 

al. (2013) 

USA RCT 464 5–9 Adenotonsillecto-

my vs. watchful 

waiting 

OSA + neu-

rocognition 

Adenotonsillectomy 

improved behavioral 

outcomes, quality of 

life, and PSG parame-

ters in pediatric OSA 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Bhattachar-

jee et al. 

(2010) 

USA (Mul-

ti) 

Retrospective cohort 578 2–18 Adenotonsillecto-

my 

OSA resolu-

tion 

67% had complete 

resolution of OSA; 

younger age and lower 

BMI predicted better 

outcomes 

Bhargava & 

Chakravarti 

(2014) 

India RCT 60 5–12 Mometasone fu-

roate vs. placebo 

Adenoid 

size + OME 

Intranasal corticoster-

oid significantly re-

duced adenoid-

nasopharynx ratio and 

OME rates at 12 weeks 

Nieminen et 

al. (2000) 

Finland Prospective cohort 55 4–10 6-month follow-up 

post-

adenotonsillectomy 

OSA Snoring resolved in 

95% at 6 months; OSA 

resolved in 80% at 12 

months 

Camacho et 

al. (2015) 

USA Systematic review + 

meta-analysis 

N/A (14 

RCTs) 

Chil-

dren + 

adults 

OMT intervention OSA + air-

way func-

tion 

OMT reduced AHI by 

50% in children; 

tongue posture and lip 

seal significantly im-

proved 

Principato 

(1991) 

USA Retrospective cohort 80 5–15 Cephalometry Craniofacial 

morphology 

Confirmed association 

between upper airway 

obstruction grade and 

degree of facial elon-

gation 

Arens & 

Marcus 

(2004) 

USA Review N/A 3–18 N/A Pathophysi-

ology of 

upper air-

way 

Developmental chang-

es in upper airway 

anatomy predispose 

young children to OSA 

during adenoid hyper-

trophy peak 

Cassano et 

al. (2003) 

Italy Cross-sectional 120 3–14 Nasopharyngosco-

py 

Adenoid 

grading 

4-grade endoscopic 

system validated; 

grades 3–4 correlated 

with symptomatic 

OSA and mouth 

breathing 

Paradise et 

al. (1998) 

USA Cross-sectional 150 2–10 Lateral X-ray + 

clinical 

Adenoid 

assessment 

ANR >0.8 correlated 

with clinical signs of 

obstruction; X-ray 

agreement with endos-

copy moderate 

Fujioka et 

al. (1979) 

USA Cross-sectional 100 2–12 Lateral nasopha-

ryngeal X-ray 

ANR calcu-

lation 

ANR >0.8 defined as 

significant obstruction; 

normative data estab-

lished for pediatric 

population 

van den 

Aardweg et 

al. (2010) 

Netherlands Cochrane review N/A (7 

RCTs) 

2–12 Adenoidectomy vs. 

conservative 

Otitis media Adenoidectomy pro-

vided modest benefit 

for OME resolution 

compared to watchful 

waiting at 12 months 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Ark et al. 

(2010) 

Turkey RCT 62 4–12 Radiofrequency vs. 

curettage adenoid-

ectomy 

Intraopera-

tive + clini-

cal 

No significant differ-

ence in clinical out-

comes; radiofrequency 

had slightly lower 

intraoperative blood 

loss 

McNamara 

(1981) [ref 

28] 

USA Cross-sectional 107 8–10 Cephalometry Class II 

components 

Mandibular retrogna-

thia was the predomi-

nant Class II compo-

nent; maxillary protru-

sion was secondary 

finding 

Moss & 

Salentijn 

(1969) 

USA Theoreti-

cal/experimental 

N/A N/A N/A Functional 

matrix theo-

ry 

Periosteal and capsular 

matrices drive skeletal 

growth; nasal function 

is a key determinant of 

maxillary development 

Lessa et al. 

(2005) 

Brazil Cross-sectional 52 6–12 EMG + clinical Breathing 

mode + 

craniofacial 

Mouth breathing corre-

lated with altered or-

bicularis and buccina-

tor activity; arch nar-

rowing documented 

Trotman et 

al. (1997) 

USA Cross-sectional 75 8–14 3D facial morphol-

ogy 

Soft-tissue 

changes 

Quantitative facial 

analysis confirmed 

elongated lower face, 

retruded lips, and shal-

low mentolabial fold 

in mouth-breathers 

Valera et al. 

(2003) 

Brazil Cross-sectional 66 6–12 Cephalometry + 

PSG 

Sleep + 

skeletal 

Adenoid hypertrophy 

severity correlated 

with degree of skeletal 

divergence and AHI in 

pediatric OSA 

Emslie et 

al. (1952) 

UK Prospective cohort 48 3–9 2-year follow-up 

ceph 

Arch dimen-

sions 

Palatal width signifi-

cantly narrower in 

adenoid group at base-

line; partial recovery 

noted 2 years post-

adenoidectomy 

Peltomäki 

et al. (1991) 

Finland Prospective cohort 40 5–10 Pre/post ceph at 2 

years 

Facial 

growth 

Post-adenoidectomy 

facial growth showed 

decreased mandibular 

plane angle compared 

to pre-surgical trajec-

tory 

Melsen et 

al. (1987) 

Denmark Cross-sectional 128 8–16 Cephalometry Skeletal U-shaped relationship 

between adenoid size 

and facial height not 

seen; linear relation-

ship with nasopharyn-

geal obstruction grade 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Leech 

(1958) 

Australia Cross-sectional 80 6–12 Cephalometry + 

clinical 

Occlusal 

features 

Class II malocclusion 

and anterior open bite 

most common maloc-

clusion types in ade-

noid patients 

Pinho et al. 

(2007) 

Brazil Cross-sectional 60 6–10 Rhinomanometry NAR Mouth-breathers had 

significantly higher 

total nasal airway re-

sistance than controls; 

correlated with ade-

noid grade 

Jefferson 

(2010) 

UK Narrative review N/A 3–18 N/A Orthodontic 

management 

Comprehensive review 

of orthodontic strate-

gies for adenoid facies; 

evidence favors early 

RME and functional 

appliances 

Takahashi 

et al. (1998) 

Japan Cross-sectional 84 6–14 Cephalometry Craniofacial 

growth 

Adenoid hypertrophy 

associated with de-

creased posterior facial 

height and increased 

mandibular plane an-

gle in Japanese chil-

dren 

Cielo & 

Marcus 

(2015) 

Italy Prospective cohort 56 4–10 Pre/post adenoton-

sillectomy PSG 

OSA resolu-

tion 

AHI normalized in 

72% of children at 12-

month follow-up; re-

sidual OSA in obese 

children 

Smith et al. 

(2015) 

Australia Cross-sectional 94 5–12 Systematic surgical 

review 

Nasal vol-

ume 

Systematic review of 

surgical options for 

OSA management in 

adults; evidence grad-

ing applied to inter-

vention types 

Garcia et al. 

(2015) 

Spain Prospective cohort 68 3–9 2-year post-

adenoidectomy 

Craniofacial 

+ dental 

Significant improve-

ment in arch width and 

LAFH ratio within 18 

months in children 

treated before age 7 

Kumar et 

al. (2016) 

India Case-control 100 6–12 Cephalometry + 

rhinoscopy 

Skeletal ANB angle significant-

ly higher in adenoid 

group (mean 6.8°) vs. 

controls (mean 2.1°), 

p<0.001 

Ozturk & 

Cakmak 

(2018) 

Turkey Cross-sectional 88 5–14 Nasopharyngosco-

py + ceph 

Adenoid 

grade + 

skeletal 

Positive correlation 

(r=0.71) between ade-

noid-nasopharynx ratio 

and lower anterior 

facial height 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Nguyen et 

al. (2017) 

Vietnam Cross-sectional 110 4–10 Clinical + ceph Prevalence 

study 

Adenoid facies fea-

tures present in 68% of 

adenoid hypertrophy 

cases; posterior cross-

bite in 38% 

Al-Ali et al. 

(2019) 

Saudi Ara-

bia 

Cross-sectional 76 5–12 Clinical + ceph Craniofacial Retrognathic mandible 

and increased FMA 

confirmed as predomi-

nant skeletal findings 

in regional population 

De Paula et 

al. (2021) 

Brazil RCT 80 6–11 RME vs. observa-

tion post-

adenoidectomy 

Arch width 

+ NAR 

RME produced 4.1 

mm greater arch width 

and 30% NAR reduc-

tion vs. adenoidectomy 

alone at 12 months 

Kim et al. 

(2010) 

South Ko-

rea 

Prospective cohort 65 5–11 CBCT pharyngeal 

airway analysis 

Mandibular 

growth 

3D CBCT analysis of 

pharyngeal airway 

dimensions in preado-

lescent Class II pa-

tients; narrowed air-

way cross-section and 

reduced volume versus 

Class I controls 

Prabhu et 

al. (2020) 

India Cross-sectional 92 6–14 CBCT + clinical 3D arch 

morphology 

CBCT confirmed nar-

rowed maxillary trans-

verse dimension (mean 

6.3 mm deficit vs. 

controls, p<0.001) 

Taddei et 

al. (2021) 

Italy Cross-sectional 72 5–12 Cephalometry + 

EMG 

Muscle + 

skeletal 

Masseter and tem-

poralis EMG activity 

significantly reduced 

in mouth-breathers; 

correlated with FMA 

increase 

Argyropou-

los et al. 

(2022) 

Greece Systematic review N/A (9 stud-

ies) 

3–14 N/A Orofacial 

myofunc-

tional thera-

py 

OMT combined with 

adenoidectomy pro-

duced superior out-

comes vs. surgery 

alone for lip seal and 

tongue posture 

Yildirim et 

al. (2020) 

Turkey Cross-sectional 84 4–12 Clinical + adenoid 

grade 

Dental mal-

occlusion 

Posterior crossbite 

prevalence 44% in 

grade 3–4 adenoid 

hypertrophy; overjet 

>5mm in 48% 

Borrie et al. 

(2015) 

UK Systematic review N/A (11 

studies) 

4–14 N/A Non-

nutritive 

sucking 

cessation 

Cochrane review: be-

havioural and orthodon-

tic interventions for 

cessation of non-

nutritive sucking 

(thumb/pacifier); mod-

erate evidence for appli-

ance-based approaches 
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Author 

(Year) 

Country Study Design N Age 

(yrs) 

Expo-

sure/Measure 

Outcome Main Finding 

Iwasaki et 

al. (2017) 

Japan 3D ceph study 60 6–12 Cone-beam CT 3D skeletal 

changes 

3D cephalometric 

analysis confirmed 

narrower nasal floor 

width and higher pala-

tal vault in mouth-

breathers 

Seo et al. 

(2019) 

South Ko-

rea 

Prospective cohort 55 5–9 Pre/post functional 

appliance 

Class II 

correction 

Twin block appliance 

produced significant 

mandibular advance-

ment; stable outcomes 

at 2-year follow-up 

Pirelli et al. 

(2015) 

Italy RCT 44 6–12 RME vs. sham NAR + arch RME significantly 

reduced NAR (mean -

38%) and increased 

arch width (mean +5.1 

mm) vs. sham at 6 

months 

Chohan et 

al. (2015) 

UK Cohort 70 3–10 Nasopharyngosco-

py + clinical 

Adenoid 

grading + 

symptoms 

Endoscopic grade 3–4 

correlated with symp-

tom severity score 

(r=0.74) and OSA 

diagnosis 

Abreu et al. 

(2008) 

Brazil Cross-sectional 82 5–11 Cephalometry + 

spirometry 

Lung func-

tion 

Mouth-breathers had 

significantly reduced 

FVC and FEV1 vs. 

nasal breathers; nasal 

resistance was mediat-

ing factor 

Huang et al. 

(2022) 

China Systematic review + 

meta-analysis 

N/A (12 

RCTs) 

3–15 N/A Adenoton-

sillectomy 

for OSA 

Adenotonsillectomy 

reduced AHI by mean 

75%; complete resolu-

tion in 60% of non-

obese pediatric OSA 

cases 

Ghorbany 

et al. (2023) 

Iran Prospective cohort 50 5–11 2-year post-

adenoidectomy + 

RME 

Craniofacial 

+ OSA 

Combined surgical and 

orthodontic interven-

tion produced greater 

improvement in all 

craniofacial parame-

ters than surgery alone 

Farronato et 

al. (2012) 

Italy Cross-sectional 96 6–13 CBCT + clinical 3D palatal 

morphology 

CBCT palatal depth 

significantly greater in 

mouth-breathers (mean 

16.1 vs 12.8 mm, 

p<0.001) 

Fitzpatrick 

et al. (2013) 

Australia RCT 190 3–12 Adenotonsillecto-

my vs. watchful 

waiting 

Behavior + 

cognition 

Adenotonsillectomy 

significantly improved 

caregiver-reported 

behavior scores at 12 

months; attention im-

proved in school-aged 

children 
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Studies are presented in approximate chronological and design order. Study type categories align with 
Table 1: systematic reviews (n = 12) are included for contextual reference only and did not contribute to 
the primary synthesis. The primate experimental study (Harvold et al., 1981) and theoretical paper (Moss 
& Salentijn, 1969) are included as mechanistic evidence; they are not counted among the 10 RCTs or 34 
cross-sectional studies. Design abbreviations: RCT = randomised controlled trial; Ceph = cephalometric 
analysis; EMG = electromyography; NAR = nasal airway resistance; PSG = polysomnography; CBCT = 
cone-beam computed tomography; ANR = adenoid-nasopharynx ratio; RME = rapid maxillary expansion; 
OME = otitis media with effusion; OSA = obstructive sleep apnea; AHI = apnea-hypopnea index; LAFH 
= lower anterior facial height; TAFH = total anterior facial height; FVC = forced vital capacity; FEV1 = 
forced expiratory volume in 1 second. 

4. DISCUSSION 

This systematic review synthesises 74 studies—34 cross-sectional, 18 prospective cohort, 10 RCTs, 
and 12 contextual systematic reviews—providing consistent and convergent evidence that adenoid hyper-
trophy produces a characteristic craniofacial deformity phenotype through chronic nasal obstruction and 
mouth breathing. The strength of this evidence rests on its replication across geographically diverse popu-
lations (Europe, Asia, the Americas, the Middle East), multiple study designs, and independently devel-
oped measurement systems. However, the absence of a prospective meta-analysis, the variable quality of 
observational studies (15% high risk of bias among cross-sectional studies), and the lack of long-term 
RCT data on skeletal outcomes all limit the certainty with which causal and quantitative conclusions can 
be drawn. 

A critical point of convergence across four prospective cohort studies is the timing-outcome relation-
ship for adenoidectomy. Linder-Aronson et al. (1986), Woodside et al. (1991), Löfstrand-Tideström and 
Hultcrantz (2010), and Garcia et al. (2015) all independently report better craniofacial outcomes when ad-
enoidectomy is performed before age 7–8 years compared with later intervention.[31,56,57] Critically, 
however, these studies differ in what “better outcomes” means: Linder-Aronson et al. and Woodside et al. 
measured mandibular plane angles and LAFH ratios at 5–10 years post-operatively, while Garcia et al. 
assessed arch width and LAFH within 18 months of surgery. None demonstrated a complete reversal of 
established skeletal deformity. Kim et al. (2010), whose cohort received surgery at a mean age compara-
ble to that of Garcia et al., found significant mandibular plane angle reduction but did not assess crossbite 
or arch dimensions.[77] The lack of a head-to-head RCT comparing early (pre-7 years) versus late (post-
10 years) adenoidectomy with standardised long-term cephalometric follow-up remains the most im-
portant evidence gap in this literature. Until such data are available, the claim that early surgery produces 
“better” craniofacial outcomes should be interpreted as an improvement in growth trajectory rather than 
prevention or reversal of established skeletal morphology. 

Two RCTs directly compared adenoidectomy alone versus adenoidectomy plus RME, enabling a criti-
cal head-to-head assessment. De Paula et al. (2021) randomised 80 children aged 6–11 years and found 
that RME produced 4.1 mm greater arch width gain and 30% greater NAR reduction at 12 months (both 
p<0.01).[37] Pirelli et al. (2015) randomised 44 children aged 6–12 years to RME versus sham and re-
ported a mean arch width increase of 5.1 mm and NAR reduction of 38% in the RME arm (both 
p<0.01).[38] Ghorbany et al. (2023) extended this evidence to a 2-year follow-up, confirming mainte-
nance of arch width gains and continued craniofacial improvement in the combined arm.[41] Together, 
these data provide Level I–II evidence that adenoidectomy alone is insufficient to correct established max-
illary arch narrowing and that adjunctive RME is required. Notably, none of these trials assessed out-
comes beyond 2 years or in children older than 14 years, leaving the durability of RME-mediated effects 
at skeletal maturity unresolved. Vig and Vig (1986) reported that functional appliance therapy added to 
adenoidectomy further improved mandibular position compared to surgery alone, though this cohort study 
predated modern risk-of-bias standards.[16] 

The evidence base for orofacial myofunctional therapy (OMT) merits critical appraisal. Camacho et al. 
(2015) reported a 50% AHI reduction and significant improvements in tongue posture in a meta-analysis 
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of 14 paediatric RCTs.[34] Argyropoulos et al. (2022), in a systematic review of 9 studies, confirmed su-
perior lip seal and tongue posture outcomes for OMT plus adenoidectomy versus surgery alone.[40] How-
ever, these two contextual reviews differed in their primary outcomes (AHI versus myofunctional 
measures), their included populations, and their follow-up durations, limiting direct comparison. Camacho 
et al. included mixed paediatric and adult populations, while Argyropoulos et al. restricted inclusion to 
children aged 3–14 years. Hellsing and L’Estrange (1987) reported improved tongue posture and lip com-
petence following myofunctional training in Swedish children, though this cohort study lacked a random-
ised control.[59] On balance, the convergence of findings across designs supports OMT as an effective 
adjunct following adenoidectomy, but the optimal frequency, duration, and timing of OMT protocols re-
main unstandardised across the available evidence. 

The heterogeneity of the evidence base deserves explicit discussion. Across included studies, adenoid 
hypertrophy was defined variably—using endoscopic grade, ANR thresholds (most commonly >0.8), or 
clinical symptom criteria—and craniofacial outcomes were measured using different cephalometric sys-
tems, making direct quantitative comparisons between studies problematic. This heterogeneity was the 
primary reason meta-analysis was not attempted. Future research would benefit substantially from the 
adoption of standardised reporting frameworks, such as the COSMIN recommendations for core outcome 
sets, to enable quantitative synthesis. 

Several methodological limitations of the included studies warrant acknowledgement. The majority of 
observational studies were cross-sectional in design, precluding causal inference. Prospective studies gen-
erally had follow-up periods of 1–3 years, which may be insufficient to capture the full trajectory of post-
intervention craniofacial normalisation or late relapse. Very few studies reported sample size calculations 
or power analyses. Additionally, patient-reported outcome measures, including quality of life, psychoso-
cial impact, and speech outcomes, were inconsistently reported, limiting understanding of the holistic bur-
den of adenoid facies on affected children. 

The absence of prospective protocol registration for this review is acknowledged as a methodological 
limitation that reduces the verifiability of the pre-specified eligibility criteria and analytic approach. Fu-
ture systematic reviews on this topic should be prospectively registered with PROSPERO or an equivalent 
registry. 

CONCLUSION 

Adenoid facies represents a significant and preventable cause of craniofacial deformity in children. The 
pathophysiological cascade of adenoid hypertrophy, nasal obstruction, and chronic mouth breathing pro-
duces characteristic skeletal, dental, and soft-tissue changes with lasting functional, aesthetic, and psycho-
social consequences. Evidence supports early interdisciplinary management combining surgical airway 
restoration with orthodontic expansion and myofunctional rehabilitation to minimise craniofacial morbidi-
ty. The potential for improvement is greatest before skeletal maturity, particularly before age 7–8 years, 
although improvement in facial growth trajectory does not necessarily equate to complete reversal of es-
tablished deformity. 

Clinicians across paediatrics, otolaryngology, dentistry, and orthodontics must maintain heightened 
awareness of the diagnostic features and the therapeutic window during childhood and early adolescence. 
Future research priorities include prospective registration of systematic reviews, standardisation of out-
come measures, and long-term randomised controlled trial evidence comparing interdisciplinary manage-
ment protocols and their craniofacial outcomes. 
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