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“一個5歲女童，媽媽主訴打鼾、
張口呼吸、
反覆中耳炎、
學習注意力差”
→ 小兒科轉介ENT 
→  What's the next step? 

Hall MJ, Schwartzman A, Zhang J, Liu X. Ambulatory Surgery Data From Hospitals and 

Ambulatory Surgery Centers: United States, 2010. Natl Health Stat Report. 2017 Feb;(102):1-15. 

PMID: 28256998.
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Waldeyer's Ring
The immune Gateway

Perry, M., Whyte, A., 1998. Immunology of the tonsils. Immunol. Today 19 (9), 414–421.

First-line for inhaled / ingested antigens

Part of MALT

Most active between age 2-7

Involution after puberty



Adenoid (Pharyngeal tonsil)

• Grow to  maximum size between ages 3 and 

5.

• Start to shrink by age 7 or 8.

• MALT

• Located in roof and posterior wall of 

the nasopharynx

• no crypts, only small folds of mucosa

• Lateral to opening of ET tube



Tonsil (Palatine tonsil)

• Between the palatoglossal 

and palatopharyngeal arches

• Covered by nonkeratinized stratified 

squamous epithelium.

• Contains 10–20 deep, branched crypts



Immunity inside adenoid 

• Contains

o the cryptepithelium (with M cells for antigen 

uptake), germinal centers, mantle zones, and 

interfollicular areas

• T cell response -> helper T cell

• B cell response -> isotype switching (IgA and IgG)

van Kempen MJ, Rijkers GT, Van Cauwenberge PB. The immune response in adenoids and tonsils. Int Arch Allergy Immunol. 2000 May;122(1):8-19. doi: 10.1159/000024354. PMID: 10859465.



Adenoid hypertrophy



Adenoid hypertrophy: Who is easier to have 
AH

• Children with allergic rhinitis are more likely to develop AH

• especially those who are polysensitized to aeroallergens 

such as molds and house dust mites.

Ans: 
Those with allergic rhinitis (especially with polysensitization), exposure to cigarette 
smoke, a family history of adenoid hypertrophy, younger age, recurrent respiratory 
infections, and obesity

• Children with recurrent infections (bacterial and viral)

• Haemophilus influenzae, Staphylococcus aureus, 

Streptococcus pneumoniae, and Moraxella spp., as well as 

the presence of bacterial biofilms



Tonsil hypertrophy & Recurrent tonsilitis 

• Tonsil hypertrophy
• repeated antigenic stimulation from infectious (e.g., viral or bacterial) or 

noninfectious (e.g., allergen) triggers

• Recurrent tonsilitis

• Definition: 5 or more episodes annually

• M cell loss  ➡️ Uncontrolled antigen entry

➡️ excessive expansion of mature B-cell clones but reduced formation 

of IgA-producing B cells ➡️ Impaired local immune function

Nimmana BK, Paterek E. Tonsillitis. [Updated 2025 Jul 7]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-.
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Airway obstruction Infection



Tonsillectomy / Adenotonsillectomy

Recurrent tonsilitis / pharyngitis  ➡️ Severely affected children

• Definition?  ➡️ Paradise Criteria 

• SDM and individualized plan
• Surgical and nonsurgical management are 

both provided 



Obstructive sleep apnea in children

• severe OSA (AHI ≥ 10) with relevant clinical symptoms: 
Adenotonsillectomy recommended 

• Non-severe OSA (AHI 2~10): either adenotonsillectomy or watchful 
waiting are reasonable

• Adenoidectomy alone is not recommended for children with OSA

Adenotonsillectomy for OSA ＝> clinical s/s +

Brodsky Grading Scale 



Adenoidectomy

• Adenoid hypertrophy ➡️ Nasal obstruction

• Rhinosinusitis, ETT dysfunction, or Otitis Media

• Nasal obstruction:

mouth breathing, hyponasal speech, impaired olfaction

• Must be distinguished from allergic or infectious rhinitis/structural nasal 

disease

• Severe obstructive symptoms: Adenotonsillectomy rec (eg. OSA)

• Chronic otitis media with effusion

• Refractory Chronic sinusitis unresponsive to medical therapy.



Active infections

Anemia and bleeding disorders

Contraindications
velopharyngeal insufficiency

•Palatal Clefts:

•Overt cleft or Submucous (covert) cleft.

•Structural Defects:

•Bifid Uvula:

•Neuromuscular Disorders:

•Impaired palatal mobility (e.g., Cerebral Palsy)

Examination

• Bifid Uvula

• V-shaped notch

• Median raphe thinning

• Testing for Hypernasality

Key Risk:

Removing adenoids in these patients can cause or 

worsen Hypernasality, as the adenoid pad often acts as a 

"plug" to facilitate closure.
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Introduction



Retrospective Danish National Cohort Study



Method



1,189,061 singletons born between1979-1999 in Denmark

Exposure Groups 

(Surgery at < 9 years old):

•Adenoidectomy (AD): n = 17,460

•Tonsillectomy (TE): n = 11,830

•Adenotonsillectomy (ATE): n = 31,377

Controls (No surgery): 

n = 1,157,684

↓
To avoid reversal causality, study only include those 

without outcome disease before age 9









Method- Analysis and confounding control

•Health Matching: Patients diagnosed with outcome diseases prior to surgery 

were excluded to ensure equal baseline health.

•Statistical Model: Stratified Cox proportional hazard regressions

•Adjusted Covariates (18 variables):

•Parental: Disease history, education, income

•Pregnancy: Gestation length, bleeding, hypoxia

•Child: Birth weight, Apgar score, sex, parity, region

•Metrics: Relative Risk (RR), Absolute Risk Difference (ARD), and Number 

Needed to Treat/Harm (NNT/NNH). Used Bonferroni correction (p < 0.000641).
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Result









Surgical Indications？



Key Results - Outcomes for Surgical Indications

•Tonsillitis: Reduced risk post-surgery.

•Sleep disorders: Reduced risk post-surgery.

•Otitis Media: 2- to 5-fold increase in risk post-surgery (RR = 2.06–

4.84).

•Sinusitis: Significantly increased after ATE (RR = 1.68).
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Conclusion





Discussion



Shift in Perspective:

Traditionally focus on short-term symptom relief. This study provides the missing 

piece: long-term systemic risks.

The Immune Cost:

Removal of tonsils/adenoids early in life impairs early pathogen detection.

Developmental Origins of Disease:

Early-life perturbations to the developing immune system have lifelong 

consequences on general health.

Risk-Benefit Imbalance:

Long-term absolute risks (e.g., respiratory infections) are considerably larger than 

the long-term benefits for conditions the surgeries aim to treat.



•Observational Design:

Potential for residual confounding and reverse causation despite rigorous matching.

•Unmeasured Confounders:

Lack of direct parental smoking data (though parental education was used as a proxy).

•Age Limitation:

Follow-up only up to 30 years of age.

•Generalizability:

Conducted in a highly homogeneous Danish population with equal access to free 

healthcare

Study limitation



Discussion

• Confounding by indication? 

• 9歲以前完全沒得過URI?




