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Although the problem of adenoid hypertrophy (AH) has been diagnosed and treated by doctors and scientists from around the world for the last 150 years, there is still no consensus regarding appropriate diagnosis, conservative treatment options, and qualification for surgery. This manuscript presents current knowledge on these issues and compares diagnostic methods and the effectiveness of treatment options. Factors that may influence the obtained treatment results are also described, and a questionnaire is proposed to compare the results of treatment. The objective of drawing attention to this problem is to obtain better results from conservative treatment in the future and better-qualified patients for surgical treatment.
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Introduction

Although the pharyngeal tonsil was first discovered and described by Conrad Victor Schneider in 1,661 as a prominent nasopharynx structure, it was only 150 years ago, in 1873, that the medical world started to concentrate its attention on this important field of children's disease (1, 2). Such interest was motivated by Hans Wilhelm Meyer's second publication, “Ueber adenoide Vegetationen in der Nasenrachenhohle,” in Arch. f. Ohrenheilkunde 1873, T-11 Bd. S. 211. VIII B., S. 120 and 241. Meyer is the father of the term “adenoid” and published the first report on an adenoid surgical resection in 1868 (Figure 1). However, although this first scientific report was significant, it attracted little attention. What would be the breakthrough manuscript was published by Wilhelm Meyer five years later, when he described his observations and experience in the surgical treatment of adenoids (2). From that time on, the medical world started paying more attention to this important field of disease. Specifically, the role and function of this nasopharyngeal structure in the pathogenesis of recurrent upper respiratory tract infection and rhinorrhoea began to be investigated by doctors. Adenoid hypertrophy (AH) was also found to be related to otitis media with effusion (3). Moreover, the concept of a “united airway disease” suggested that AH and rhinitis may have impact on the lower respiratory tract, which was confirmed in children suffering from asthma (4).
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FIGURE 1
Hans Wilhelm Meyer.


AH is one of the most common disorders in children. All associated indications, such as mouth breathing, snoring, nasal blockage, chronic rhinitis, and nasal speech are called “adenoid symptoms”. The consequent obstruction of the nose may also cause recurrent sinusitis, asthma, sleep apnoea, and otitis media with effusion. In some cases, AH may cause serious health deterioration and impair child development (5). For instance, Bitar et al. showed that 57.7% of young children suffering from nasal blockage and admitted to ENT outpatient clinics had AH (6).


Diagnosis


What is the best method for diagnosing adenoid hypertrophy?

The father of adenoid diagnostics, Hans Wilhelm Meyer, used his finger to explore the patient's mouth to confirm hypertrophy. He described his own methods of diagnosis in 1868 and was the first to perform resection surgery with an adenotome (7). Since then, many diagnostic methods have been introduced in the search for the most accurate approach, as well as the one that is most comfortable and least burdensome for patients, most of whom are young, not well cooperative children. Invasive techniques and imaging technology were later implemented. For the first group of diagnostic techniques, physical examinations were performed through the mouth or nose. For many years, doctors would palpate the adenoids with a finger then use the less traumatic approach of transoral mirror examination. The development of rigid and later flexible nasopharyngoscopies allowed for a pharyngeal examination to be performed through the nose. Thinner rigid nasopharyngeal endoscopy (RNE) and flexible nasopharyngeal endoscopy (FNE) became common methods for nasopharyngeal examination. Additionally, video fluoroscopy and acoustic rynomanometry for nasal diagnosis were developed. The second diagnostic tool group consisted of lateral x-ray of the nasopharynx (lateral cephalogram), ultrasonography, computer tomography (CT), and magnetic resonance imaging (MRI) (8–12).

The results of these initial tests were often based on the doctors' own experiences of feeling what is often immeasurable. Other results are based on measurable parameters, which do not always have to be related only to AH. In some cases, the condition may be simulated by other reasons (i.e., thermal seasons). Other factors related to nose and nasopharyngeal obstruction include nasal concha hypertrophy, nasal septal deviation, polyps, and allergic rhinitis (9, 13). The presence of such conditions can make it difficult to objectify and compare the results. Newly introduced diagnostic methods should still be compared to the results of transoral mirror examination or nasal endoscopy to ensure effectiveness (9, 12–14). However, this only occurs in some cases. Furthermore, in selected cases, the results of the intraoperative mirror exam may not correlate with preoperative FNE. Such circumstances may arise in children with small- and medium-sized adenoid hypertrophy (A/C ratio beneath 75%) (9). Moreover, Patel suggests that intraoperative mirror examination performed in a horizontal position in anaesthesia with relaxation may also be fraught with observation errors (9).

The sensitivity and specificity of lateral x-rays of the nasopharynx (lateral cephalometry) have reached 61%–75% and 41%–96% respectively (10, 15). More objective results are achieved when the diagnostician takes an x-ray picture at the end of patient's inspiration phase. This is especially difficult in the case of young, non-cooperating, and often frightened children (16). According to Major et al., the size of the adenoid is often overestimated in lateral cephalometry. As a result, lateral x-rays are useful for measuring the free airway space between the adenoid and soft palate (15). This is due to the fact that the diagnostic results of lateral cephalometry are shown in a single two-dimensional summation picture (15–17). As an alternative, lateral cephalometric radiographs are a simple, non-expensive, sufficiently informative method. Moreover, new digital x-ray apparatuses decrease radiation expousure (15, 17). While Mlynarek at al. did not find a correlation between lateral cephalometry and obstructive symptoms scores (OSS), a relationship has been identified between FNE and OSS (18). However, in another study, Caylakli found a correlation between the results of lateral cephalometry and those of FNE (19).

The high radiation doses of other available imaging methods, such as computer tomography (CT), cone bean computer tomography (CBCT), and time consuming such as magnetic resonance imaging (MRI) exclude these methods from being used repeatedly (20). From that reasons promising seems to be ultrasonography of the adenoid tissue. Wang et al. tried to assess AH with ultrasonography, and despite the encouraging results, further evaluation is needed (21).

A definite advantage of invasive diagnostics, in addition to the static assessment of anatomical structures, is their ability to obtain dynamic information on the functioning of the nose and nasopharynx. In these examinations, a colour image is obtained, which allows for differentiation between the physiological and inflammatory conditions of the mucous membrane, as characterised by the type of mucous in the nose and its coverage of the adenoids.

Invasive nasopharyngeal diagnostics may cause discomfort and pain. In the absence of the child's cooperation, general anaesthesia is required, but such circumstances are rare for an experienced paediatric laryngologist. According to Ysunza et al., video fluoroscopy of the nasopharynx shows high sensitivity (100%) and specificity (90%). Unfortunately, this diagnostic tool produces a 260 micro-sievert irradiation dose (10, 15). Flexible nasopharyngoscopy is less traumatic than rigid endoscopy, and mentioned above, it may be performed without anaesthesia and provide important information about the nose, nasopharynx, and adenoid state (22, 23). In the context of COVID-19 tests, in the patients' opinions, this examination is less painful than testing with a COVID-19 nasal-swab. The sensitivity and specificity of flexible nasopharyngoscopy in the assessment of AH have reached 97.3% and 72.7%, respectivly (24). Today, flexible endoscopic examination should be the gold standard in AH examination and serve as a reference test for newly introduced diagnostic methods.



What should be appreciated for adenoid hypertrophy classification?

In clinical adenoid evaluation in children, the percentage of nasopharyngeal space occupied by the adenoid is most often used for adenoid size assessment. This is referred to as the adenoid-to-choana scale or ratio (A/C scale, A/C ratio) and is usually measured with an accuracy of up to 5%. For better assessment of patient groups, different anatomical and clinical classifications are used. In fact, many authors have introduced their own AH classifications. Although they are often similar, each may contain its own modified concept of the anatomical assessment of nasopharyngeal structures in relation to a particular clinical condition. The most common classification has been proposed by Cassano and is based on a four-step pictorial scheme describing the occupation of the nasopharynx by the adenoid (I° - 0%–25%, II° - 26%–50%, III° - 51%–75%, or IV° - 76%–100%) (25). In another five-step scale introduced by Zalzal, 0° indicates 0% obstruction of the choanae,1° less than 40% obstruction, 2° 41%–70% obstruction, 3° 71%–90% obstruction, and 4° complete obstruction (91%–100%), with adenoid tissue touching the relaxed soft palate (26). Another three-degree classification of AH was proposed by Parikh and Bolesławska (27, 28). Some of these classifications also differentiate relations between the adenoid and eustachian tube (27, 29). Flexible endoscopic adenoid investigation also allows for the classification of mucous coverage of the adenoid. For these reasons, the Mucus of Adenoid Scale by Nasopharyngoscopy Assessment (MASNA) was proposed. This four-point classification scheme accounts for the amount of mucus covering the adenoid (0° corresponds to no mucus, 1° describes the residue of clear watery mucus, 2° indicates some amount of dense mucus, and 3° indicates copious, thick, dense mucus; Figure 2) (23). In light of many proposed and used scales, there is still an important question that remains: what degree of AH is indicative of a large adenoid which should be surgically removed? This would help unify the results and facilitate further analysis.
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FIGURE 2
Mucus of adenoid scale by nasopharyngoscopy assessment (MASNA), 0—no mucus, 1—residue of clear watery mucus, 2—some amount of dense mucus, 3—copious thick dense mucus.




What does it mean for an adenoid to be large?

In our daily practice, we often encounter patients who have previously been examined by other doctors who, based on anterior rhinoscopy and symptoms reported by parents, declare that the adenoid is large and suggest its removal. Unfortunately, these statements often do not correlate with endoscopic examination of the nasopharynx. Our intraoperative comparison of adenoid size with preoperative endoscopic adenoid assessment indicated that a 75% A/C ratio or more is equivalent to an intraoperatively removed large adenoid (24). For this reason, the classification proposed by Cassano seems to be more adequate for AH assessment because the degree of AH in this scale is equal to a large adenoid, and, in this case, adenoidectomy should be considered (25).



Does the adenoid involute with age? Is it worth waiting for an adenoidectomy?

For the most part, knowledge about adenoid tissue involution is based on Scammons's theory, which is over 100 years old, and ENT doctors' own experiences in treating children (30). According to Scammon's curves, adenoid tissue grows during childhood, leading to involution in adulthood (30). Still, there is a general lack of longitudinal observational studies on adenoid development in children, and only three are based on lateral nasopharynx x-rays studies. As shown above, lateral cephalometry may overestimate adenoid size and should be used specifically for measuring the narrowest airway space between the nose and the nasopharynx (15, 17, 31, 32). Our study showed that the involution of the adenoid proceeds slowly (24). Endoscopic examinations in the analysed group of preschool children indicated that in only 7.9% of the children, adenoid size changed by more than 15% on the A/C scale after one year of observation. In 21.6% of children, this change occurred over a period of two years, and over a period of three years in 45%. These findings are similar to the results of the longitudinal lateral cephalometric studies performed by Yamada, which showed that an overgrowth of adenoids appeared in preschool children, but there were no significant changes in the adenoid size at 8–12 years age (32). The growth and development patterns of nasopharynx lymphoid tissues are different for each patient. In our opinion, there is still a need for an accurate and broad analysis of adenoid involution in children with the use of objective adenoid size assessment.




Treatment


What is an adequate conservative medical treatment for adenoid hypertrophy?

Various methods of conservative treatment of AH have been used thus far. Their results are often difficult to evaluate because many studies have not undertaken a classic assessment of the size of the adenoid or its mucus coverage, instead only analysing the reduction of ailments and adenoid symptoms or, for example, performing a spirometry test. Therefore, the maximal conservative medical treatment of AH and how long it should last is still not known.


Intranasal topical steroids

Intranasal steroid treatment has been the most common treatment for AH and related symptoms for many years. Numerous studies have confirmed the beneficial effect of topical steroids on complaints related to AH or for decreases in adenoid symptoms (Table 1) (33–46). Significantly less publications refer to the objective postoperative assessment of adenoid size. According to Jazi at al., adenoid tissue regression after steroid treatment in FNE examination was less significant than what would be considered clinical improvement (44). However, in vitro clinical trials showed some impact of corticosteroids on reducing adenoid tissue proliferation (47). These effects were confirmed by the identification of the GCR-α and GCR-β human glucocorticoid receptors in adenoid tissue (48). These two receptors are ligands for glucocorticoid and regulate the tissue response for steroids (48). It should be emphasized that there is a lack of studies on the long-term outcomes of AH treatment with nasal steroids on adenoid size in children. Almost all the existing research has analysed changes of adenoid symptoms or measured adenoid size (A/C ratio) immediately after conservative treatment and not after a leeway period without the usage of topical steroids. The reports presented by Criscuoli are staggering, indicating that 70% children undergo adenoidectomy in the two-year follow-up period after treatment, despite the fact that immediately after treatment, 45% of children achieve significant improvement in their symptoms (43). Our long-term results 3–6 months after the discontinuation of medication did not indicate an adenoid size change and suggest that the therapy should be used continuously for a long-term period. A low rate of side effects allows for these steroids to be used topically for a long period of time (43, 46, 49, 50). This tendency is especially visible in recent works, where the period of use of nasal steroids has been extended (42, 43).


TABLE 1 Research on the effect of topical steroids on adenoid size or symptoms.
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Antihistamine drug therapies

It is estimated that 20%–40% of children worldwide are affected by allergic rhinitis (AR) (51, 52). A study performed by Eren et al. showed that skin prick tests were positive in 65.2% of young patients with AH symptoms (53). The prevalence of AH has been increased in children with allergies, which means that this treatment could only be effective in this group of patients (54). However, there is a discrepancy in age predominance in children diagnosed with AH and AR. AH is diagnosed between 3 and 4 years of age, whereas AR is usually diagnosed in children 6–7 years old. Moreover, the remaining group of patients with nonallergic rhinitis was not homogenous. These cases included local allergic, drug-induced, gustatory, atrophic, occupational, hormonal, cold-air induced, and idiopathic rhinitis. It seems that in this nonallergic rhinitis group, the most common form is local allergic rhinitis (LAR). The incidence of LAR in children ranges from 3.7% to 66.6% (55). LAR seems to be an underdiagnosed entity and not considered for the doctors.

Both allergic and nonallergic rhinitis are cases of chronic rhinitis characterised by the presence of inflammatory cells that act on the nasal mucosa. Activation of the mast cells in nonallergic rhinitis cause histamine and a variety of other mediators (e.g., eosinophil chemotactic factor of anaphylaxis, PAF, leukotrienes, and prostaglandins) to release that exacerbate the inflammatory reaction (56). The release of histamine also acts chemotactically on neutrophils. Since a significant group of children with AH may be affected by both AR and LAR, local or systemic antihistamine treatment may be initiated in the case of strong symptoms, such as sneezing, rhinorrhoea, congestion, and nasal itching. The use of antihistamine therapy in patients with adenoid symptoms may be considered and should be further investigated. This treatment could be applied in all AH patients and continued for patients whose adenoid symptoms decrease after initial treatment.



Hypertonic saline solutions

This type of solution is used as an auxiliary and has been shown to be highly effective in cleansing the nasal mucosa of residual secretions and allergens. Hypertonic solutions are more effective in this respect; it is also important that the effectiveness in cleansing the mucosa increases with the volume of solution used (57). Such solutions should be used as a supportive treatment for adenoid symptoms.



Halotherapy

The release of micronized medical iodized sodium chloride in indoor climate-controlled conditions is another option for AH treatment. A study performed by Gelardi showed higher percentages of adenotonsillar tissue reduction in children after 10 daily sessions of micronized salt inhalation in a salt room when compared to placebo (58). This result was not statistically significant, however, and the authors concluded that a large sample of patients would be needed to show statistically significant rates of adenoid reduction.



Adrenomimetic agents

Although one study has shown the supporting effect of using oxymetazoline in AH treatment with nasal steroids, the lack of symptoms of rhinitis medicamentosa, and the rebound effect on the mucous membrane, most authors do not recommend their chronic use due to increasing rebound nasal congestion (50, 59).



Antibiotics

Even in the latest research by Zuo et al., it has been shown that the adenoid is a habitat for aerobic bacteria that can affect the development of AH, and the associated symptoms and appropriate antimicrobial therapy seem to be obvious (60). In the past, several weeks of antibiotic therapy have been used to treat AH, but this method was discontinued due to the negative impact of systemic antibiotic use on the entire microbiome of a child's body (44, 61). Currently, the local supplementation of bacteria to modify the nasal and nasopharyngeal microbiomes is more popular (62). Another approach is a 12-week treatment with OM85-BV, which may improve the Th1 immune response by weakening the local inflammatory response in the adenoids (63).



Proton pump inhibitors

Some studies have indicated a correlation between AH and gastroesophageal reflux, or AH and laryngo-pharyngeal reflux (64–67). Sagar demonstrated that adenotonsillectomy resulted in complete resolution of GER in 80% of children and improvement in 20% (66). However, in contrast, Iqbal's did not support the efficacy of PPIs for adenoid hypertrophy in children (68).



Anti-leukotriene therapies

Recently, some publications have pointed to the effectiveness of treating obstructive sleep apnea (OSA) with anti-leukotriene drugs for three months and adenoid hypertrophy (Table 2) (69–73). Ras showed better outcomes for oral montelukast with intranasal steroid in the treatment of AH than single-use mometasone (69). This is consistent with Tuhanoglu et al.'s findings, who described better symptom recovery in children treated with combined montelucast and mometasone furoate therapy; however, their objective assessment of adenoid size measured by lateral cephalometry showed no difference between this group and groups treated with mometasonel or montelucast alone (70). A study performed by Goldbart et al. showed that the adenotonsilar tissue of children with OSA contained higher leukotriene levels than that with infectious tonsilitis, and for this reason, this anti-leukotriene therapy should be applied to treat children with OSA symptoms rather than infectious adenoid symptoms (74). Montelukast is not approved for the treatment of AH and AR in Europe. Serious side effects, including hyperactive sleep disorders and depression, should be taken into consideration if anti-leukotriene therapy is to be applied (75, 76). Perhaps for this reason, all therapeutic regimens administered so far have lasted no longer than three months (Table 2).


TABLE 2 Review of similar studies comparing effectiveness of anti-leukotriene therapy in children with adenoid hypertrophy. M: montelukast; MF: mometasone furoate.
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Our single observations of patients treated with juvenile asthma with the use of leukotriene for a few years did not confirm its role in decreasing adenoid size. Figure 3 shows an endoscopic view of an adenoid 8-year-old boy treated with 5 mg montelukast per day because of asthma for 3 years. Still, the role of anti-leukotriene therapies in decreasing adenoid size should be investigated.


[image: Figure 3]
FIGURE 3
Endoscopic view of adenoid in 8-year-old boy treated with montelukast.


In analysing the methods of conservative treatment described in the literature, there are still no spectacular effects or breakthroughs to be found. However, accurate diagnosis and clinical analysis should allow for the selection of patients who may be susceptible to medical treatment and able to avoid surgical treatment and related complications. Topical steroid treatment and saline irrigation should be applied before consideration of surgical treatment. Furthermore, antihistaminic drug and anti-leukotriene therapy studies should be analysed to evaluate possible benefits and side effects. Conservative treatment may be more effective with an A/C ratio beneath <75% (1–3 degrees of adenoid hypertrophy on the Cassano scale).




Is there an alternative treatment?

Some Chinese studies have indicated the efficacy of traditional Chinese herbal medicine for AH treatment in children, which showed better outcomes than Western medicine results (77–79). Zhao showed that oral Xiao-xian decoction combined with acupuncture (acupoint application) improved clinical symptoms of adenoid hypertrophy and may be suitable for long-term treatment (79).

However, there is still a variety of herbs mixtures used and no consensus on the treatment methods, as well as a lack of objectively evaluated measurements (80). Therefore, there is a need for long-term prospective clinical trials and a necessity to carry out evidence evaluation on the treatment of AH with Chinese or Western medicine to provide feasible and effective treatment options for clinics (78).


Acupuncture

Similar to Zaho's reports, the case presented by Deng showed the effectiveness of sphenopalatine ganglion electroacupuncture in widening the patency of the nasopharyngeal space in a 9-year-old boy (79, 81). While these are interesting reports, they do require further medical analysis.




What factors may influence the assessment of the effectiveness of conservative treatment?

To properly assess the effects of treatment, a questionnaire assessing the effects should be standardised. The proposed questionnaire is presented in Table 3. The child's parents should evaluate the change in symptoms and illness, such as snoring, sleeping with the mouth open, apnoea, periods of rhinorrhoea, allergies, recurrent infections, hearing loss, or otitis media. The season in which the assessments are performed should also be taken into consideration when evaluating the effects of the treatment. Our research has shown that seasonality itself significantly affects the condition of adenoid mucus and tympanometry, but not adenoid size (46). The results of treatment should be analysed with the most objective tool; currently, the gold standard is flexible nasopharynx examination.


TABLE 3 Proposed standardised questionnaire for children suspected of adenoid hypertrophy.
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Surgical adenoid treatment: adenoidectomy

Sclafani et al. reported that 90% of children with AH underwent surgery in the two-year period after the initial diagnosis (61). Slightly fewer children (70%) were operated on in Circuoli's studies regarding the effectiveness of conservative treatment of AH with intranasal beclomethasone (43). In fact, adenoidectomy is one of the most frequently performed surgeries in children (82). Bleeding is the most dangerous complications after surgery. The rate of haemorrhage following adenoidectomy is one in 200 (0.5%); taking into consideration the number of treatments performed, this affects many children. Attention should also be paid to the possibility of less frequent complications and to the child's stress associated with the first surgery. For this reason, children qualified for surgery should be well diagnosed to avoid ineffective and unjustified treatment (83). For example, adenoidectomy is recommended for the treatment of chronic rhinosinusitis in children. However, the effectiveness of adenoidectomy in chronic rhinosinusitis treatment in preschool and early-school children reaches only 47%–58% (84, 85). This could be attributed to the lack of normalised conservative treatment and appropriate diagnosis and qualification for surgery. In many cases, conservative therapy may allow time for the proper action of drugs on the adenoid and adenoid symptoms and maturation of the immunology system of the child.

Adenoid tissue regrowth after surgery may occur in 31.3% of operated children, especially those younger than five years of age (81). Such regrowth may cause a recurrence of symptoms. Some medical failures of adenoid surgery are caused by incomplete resection, whereas others can be attributed to persistent infections of the upper respiratory tract, asthma, gastroesophageal reflux (GERD), and AR (86, 87). Some of these illnesses can be diagnosed early and conservatively treated. Regrowth rate also depends on the surgeon's experience and applied surgical technique (86, 88). Yildirim showed that “blind curettage adenoidectomy” may leave up to 18% of a large residual adenoid. For total adenoid tissue resection, the nasopharynx should be controlled during the surgery by posterior rhinoscopy with the use of a mirror or trans-nasally with the use of an endoscope (88). Additionally, a study performed by Pagella et al. indicated that a greater length of the soft palate corresponds to a great risk of remnant adenoid tissue, with the authors suggesting a procedure with endoscopic control be performed, regardless of the surgical technique (89). Specifically, the authors recommended endoscopic control if the soft palate length is greater than 2.5 cm (89). The most important purpose of adenoid surgery is to precisely resect the adenoid tissue without leaving any macroscopic remnant. This increases the likelihood of resolving clinical problems related to AH. Compliance with these recommendations is expected to bring the overall rate of revision adenoidectomy down from 1.6% to 2.5% (87, 90).




Conclusion

The diagnosis of AH should be widely based on flexible endoscopy, and other newly introduced diagnostic methods should be connected to this method. There is still no unified conservative treatment schema for AH or consensus on the length of treatment. In this respect, further research and a determination of the effects of different medical curations are indicated. Bearing in mind the fact of slow reduction of the hypertrophic adenoid under the influence of drugs, when undertaking conservative treatment, long-term therapy should be considered, with consideration of the side effects of the drugs used. The results of the treatment should be related to the most effective adenoid visualization method, which is flexible endoscopy and with the use of the Cassano and MASNA scales. Conservative therapy may be more effective when the A/C ratio remains <75%. In properly qualified patients, surgical treatment will be effective, provided that the adenoid tissue is radically resected, which is significantly more successful through intraoperative endoscopic control.



Author contributions

Conceptualization, AZ; methodology, AZ and KD; software, KD; validation, AZ and KD; formal analysis, AZ and KD investigation, AZ resources, AZ; data curation, AZ; writing—original draft preparation, AZ; writing—review and editing, KM; visualization, KM; supervision, PB; project administration, AZ. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Zuckerkandl E. Normale und Pathologische Anatomie der Nasenhohle und ihrer Pneumatischen Anhange. Wien, Austria: Wilhelm Braumuller (1892).

2. Schmiegelow E. Hans Wilhelm Meyer and his importance for otology. Acta Otolaryngol. (1918) 1(1):557–70. doi: 10.3109/00016481809122017

3. Yearsley J. On deafness from morbid conditions of the mucous membrane of the stomach, throat, and ear. In: The effect of cold, dyspepsia, scarlatina, measles, etc. London, England: Nisbet & Co (1842).

4. Licari A, Manti S, Ciprandi G. What are the effects of rhinitis on patients with asthma? Expert Rev Respir Med. (2019) 13(6):503–5. doi: 10.1080/17476348.2019.1604227

5. Pereira L, Monyror J, Almeida FT, Almeida FR, Guerra E, Flores-Mir C, et al. Prevalence of adenoid hypertrophy: a systematic review and meta-analysis. Sleep Med Rev. (2018) 38:101–12. doi: 10.1016/j.smrv.2017.06.001

6. Bitar MA, Birjawi G, Youssef M, Fuleihan N. How frequent is adenoid obstruction? Impact on the diagnostic approach. Pediatr Int. (2009) 51:478–83. doi: 10.1111/j.1442-200X.2008.02787.x

7. Ruben RJ. The adenoid: its history and a cautionary tale. Laryngoscope. (2017) 127(Suppl 2):S13–28. doi: 10.1002/lary.26634

8. Cho JH, Lee DH, Lee NS, Won YS, Yoon HR, Suh BD. Size assessment of adenoid and nasopharyngeal airway by acoustic rhinometry in children. J Laryngol Otol. (1999) 113(10):899–905. doi: 10.1017/S0022215100145530

9. Patel A, Brook CD, Levi JR. Comparison of adenoid assessment by flexible endoscopy and mirror exam. Int J Pediatr Otorhinolaryngol. (2020) 134:110073. doi: 10.1016/j.ijporl.2020.110073

10. Ysunza A, Pamplona MC, Ortega JM, Prado H. Video fluoroscopy for evaluating adenoid hypertrophy in children. Int J Pediatr Otorhinolaryngol. (2008) 72(8):1159–65. doi: 10.1016/j.ijporl.2008.03.022

11. Zicari AM, Magliulo G, Rugiano A, Ragusa G, Celani C, Carbone MP, et al. The role of rhinomanometry after nasal decongestant test in the assessment of adenoid hypertrophy in children. Int J Pediatr Otorhinolaryngol. (2012) 76(3):352–6. doi: 10.1016/j.ijporl.2011.12.006

12. Hoppe H, Thoeny HC, Dinkel HP, Zbären P, Vock P. Virtual laryngoscopy and multiplanar reformats with multirow detector CT for detection and grading of upper airway stenosis. Rofo. (2002) 174(8):1003–8. German. doi: 10.1055/s-2002-32933

13. Torretta S, Marchisio P, Esposito S, Cappadona M, Fattizzo M, Pignataro L. Diagnostic accuracy of the nasal obstruction index in detecting adenoid hypertrophy in children without allergy. Int J Pediatr Otorhinolaryngol. (2011) 75(1):57–61. doi: 10.1016/j.ijporl.2010.10.007

14. Wang DY, Bernheim N, Kaufman L, Clement P. Assessment of adenoid size in children by fibreoptic examination. Clin Otolaryngol Allied Sci. (1997) 22(2):172–7. doi: 10.1046/j.1365-2273.1997.00002.x

15. Major MP, Saltaji H, El-Hakim H, Witmans M, Major P, Flores-Mir C. The accuracy of diagnostic tests for adenoid hypertrophy: a systematic review. J Am Dent Assoc. (2014) 145(3):247–54. doi: 10.14219/jada.2013.31

16. Baldassari CM, Choi S. Assessing adenoid hypertrophy in children: x-ray or nasal endoscopy? Laryngoscope. (2014) 124(7):1509–10. doi: 10.1002/lary.24366

17. Ishida T, Manabe A, Yang SS, Yoon HS, Kanda E, Ono T. Patterns of adenoid and tonsil growth in Japanese children and adolescents: a longitudinal study. Sci Rep. (2018) 8(1):17088. Published 2018 Nov 20. doi: 10.1038/s41598-018-35272-z

18. Mlynarek A, Tewfik MA, Hagr A, Manoukian JJ, Schloss MD, Tewfik TL, et al. Lateral neck radiography versus direct video rhinoscopy in assessing adenoid size. J Otolaryngol. (2004) 33(6):360–5. doi: 10.2310/7070.2004.03074

19. Caylakli F, Hizal E, Yilmaz I, Yilmazer C. Correlation between adenoid-nasopharynx ratio and endoscopic examination of adenoid hypertrophy: a blind, prospective clinical study. Int J Pediatr Otorhinolaryngol. (2009) 73(11):1532–5. doi: 10.1016/j.ijporl.2009.07.018

20. Pirilä-Parkkinen K, Löppönen H, Nieminen P, Tolonen U, Pääkkö E, Pirttiniemi P. Validity of upper airway assessment in children: a clinical, cephalometric, and MRI study. Angle Orthod. (2011) 81:433–9. doi: 10.2319/063010-362.1

21. Wang Y, Jiao H, Mi C, Yang G, Han T. Evaluation of adenoid hypertrophy with ultrasonography. Indian J Pediatr. (2020) 87(11):910–5. doi: 10.1007/s12098-020-03203-4

22. Chisholm EJ, Lew-Gor S, Hajioff D, Caulfield H. Adenoid size assessment: a comparison of palpation, nasendoscopy and mirror examination. Clin Otolaryngol. (2005) 30(1):39–41. doi: 10.1111/j.1365-2273.2004.00903.x

23. Masna K, Zwierz A, Domagalski K, Burduk P. The impact of the thermal seasons on adenoid size, its mucus coverage and otitis Media with effusion: a cohort study. J Clin Med. (2021) 10(23):5603. doi: 10.3390/jcm10235603

24. Zwierz A, Domagalski K, Masna K, Burduk P. Effectiveness of evaluation of adenoid hypertrophy in children by flexible nasopharyngoscopy examination (FNE), proposed schema of frequency of examination: cohort study. Diagnostics. (2022) 12(7):1734. doi: 10.3390/diagnostics12071734

25. Cassano P, Gelardi M, Cassano M, Fiorella ML, Fiorella R. Adenoid tissue rhinopharyngeal obstruction grading based on fiberendoscopic findings: a novel approach to therapeutic management. Int J Pediatric Otorhinolaryngol. (2003) 67:1303–9. doi: 10.1016/j.ijporl.2003.07.018

26. Zalzal HG, Carr M, Nanda N, Coutras S. Drug induced sleep endoscopy identification of adenoid regrowth in pediatric obstructive sleep apnea. Int J Otolaryngol. (2018) 2018:7920907. doi: 10.1155/2018/7920907

27. Boleslavská J, Koprivová H, Komínek P. Is it important to evaluate the size of adenoid vegetations? Otorinolaryng Foniat Prague. (2006) 55:133–8. (In Czech).

28. Parikh SR, Coronel M, Lee JJ, Brown SM. Validation of a new grading system for endoscopic examination of adenoid hypertrophy. Otolaryngol Head Neck Surg. (2006) 135:684–7. doi: 10.1016/j.otohns.2006.05.003

29. Liu H, Feng X, Sun Y, Fan Y, Zhang J. Modified adenoid grading system for evaluating adenoid size in children: a prospective validation study. Eur Arch Oto-Rhino-Laryngol. (2021) 278(6):2147–53. doi: 10.1007/s00405-021-06768-8

30. Harris JA, Jackson CM, Paterson DG, Scammon SE. The measurement of the body in childhood in the measurement of man. Minneapolis: University of Minnesota Press (1930).

31. Handelman CS, Osborne G. Growth of the nasopharynx and adenoid development from one to eighteeen years. Angle Orthod. (1976) 46(3):243–59. doi: 10.1043/0003-3219(1976)046%3C0243:GOTNAA%3E2.0.CO;2

32. Yamada H, Sawada M, Higashino M, Abe S, El-Bialy T, Tanaka E. Longitudinal morphological changes in the adenoids and tonsils in Japanese school children. J Clin Med. (2021) 10:4956. doi: 10.3390/jcm10214956

33. Cengel S, Akyol MU. The role of topical nasal steroids in the treatment of children with otitis media with effusion and/or adenoid hypertrophy. Int J Pediatr Otorhinolaryngol. (2006) 70(4):639–45. doi: 10.1016/j.ijporl.2005.08.013

34. Ciprandi G, Varricchio A, Capasso M, Varricchio AM, De Lucia A, Ascione E, et al. Intranasal flunisolide treatment in children with adenoidal hypertrophy. Int J Immunopathol Pharmacol. (2007) 20(4):833–6. doi: 10.1177/039463200702000420

35. Demirhan H, Aksoy F, Ozturan O, Yildirim YS, Veyseller B. Medical treatment of adenoid hypertrophy with “fluticasone propionate nasal drops”. Int J Pediatr Otorhinolaryngol. (2010) 74(7):773–6. doi: 10.1016/j.ijporl.2010.03.051

36. Mohebi S, Rahamati MB, Omidian P, Monzavi M, Malekmohammadi A. Assessment of intranasal steroid effect in management of adenoid hypertrophy in children between 2 and 11 years old. J Pharm Pharmacol. (2014) 2:211–7.

37. Gupta V, Gupta M, Matreja P, Singh S. Efficacy of mometasone nasal spray in children with snoring due to adenoids. Clin Rhinol. (2014) 7:1–4. doi: 10.5005/jp-journals-10013-1179

38. Monga R, Sanjeev B, Dimple S, Harjinder S, Dinesh S. Role of mometasone furoate nasal spray versus saline nasal spray in treatment of adenoid hypertrophy: a prospective, randomized study. Int J Otorhinolaryngol Head Neck Surg. (2020) 6:1841. doi: 10.18203/issn.2454-5929.ijohns20204186

39. Rezende RM, Silveira F, Barbosa AP, Menezes UP, Ferriani VP, Rezende PH, et al. Objective reduction in adenoid tissue after mometasone furoate treatment. Int J Pediatr Otorhinolaryngol. (2012) 76(6):829–31. doi: 10.1016/j.ijporl.2012.02.052

40. Hassanzadeh N, Majidi MR, Salehi M, Hajipour R. The efficacy of mometasone furoate nasal spray in the treatment of adenoidal hypertrophy in children. Otolaryngol Head Neck Surg. (2014) 151(1_suppl):102. doi: 10.1177/0194599814541627a230

41. Lepcha A, Kurien M, Job A, Jeyaseelan L, Thomas K. Chronic adenoid hypertrophy in children - is steroid nasal spray beneficial? Indian J Otolaryngol Head Neck Surg. (2002) 54(4):280–4. doi: 10.1007/BF02993743

42. Berlucchi M, Valetti L, Parrinello G, Nicolai P. Long-term follow-up of children undergoing topical intranasal steroid therapy for adenoidal hypertrophy. Int J Pediatr Otorhinolaryngol. (2008) 72(8):1171–5. doi: 10.1016/j.ijporl.2008.04.001

43. Criscuoli G, D’Amora S, Ripa G, Cinquegrana G, Mansi N, Impagliazzo N, et al. Frequency of surgery among children who have adenotonsillar hypertrophy and improve after treatment with nasal beclomethasone. Pediatrics. (2003) 111:236–8. doi: 10.1542/peds.111.3.e236

44. Jazi SM, Barati B, Kheradmand A. Treatment of adenotonsillar hypertrophy: a prospective randomized trial comparing azithromycin vs. fluticasone. J Res Med Sci. (2011) 16(12):1590–7.22973368; PMCID: PMC343490122973368

45. Bhargava R, Chakravarti A. Role of mometasone furoate aqueous nasal spray for management of adenoidal hypertrophy in children. J Laryngol Otol. (2014) 128(12):1060–6. doi: 10.1017/S0022215114002503

46. Zwierz A, Masna K, Domagalski K, Burduk P. The long-term effects of 12-week intranasal steroid therapy on adenoid size, its mucus coverage and otitis media with effusion: a cohort study in preschool children. J Clin Med. (2022) 11:507. doi: 10.3390/jcm11030507

47. Kheirandish-Gozal L, Serpero LD, Dayyat E, Kim J, Goldman JL, Snow A, et al. Corticosteroids suppress in vitro tonsillar proliferation in children with obstructive sleep apnoea. Eur Respir J. (2008) 33:1077–84. doi: 10.1183/09031936.00130608

48. Goldbart AD, Veling MC, Goldman JL, Li RC, Brittian KR, Gozal D. Glucocorticoid receptor subunit expression in adenotonsillar tissue of children with obstructive sleep apnea. Pediatr Res. (2005) 57:232–6. doi: 10.1203/01.PDR.0000150722.34561.E6

49. Bitar MA, Nassar J, Dana R. Is the effect of topical intranasal steroids on obstructive adenoids transient or long-lasting? Case series and systematic review of literature. J Laryngol Otol. (2016) 130(4):357–62. doi: 10.1017/S0022215116000256

50. McDonnell J, Weller K, Pien LC. Safety of intranasal steroids: an updated perspective. Curr Allergy Asthma Rep. (2020) 20(11):69. doi: 10.1007/s11882-020-00960-2

51. Lofstrand-Tidestrom B, Hultcrantz E. The development of snoring and sleep related breathing distress from 4 to 6 years in a cohort of Swedish children. Int J Pediatr Otorhinolaryngol. (2007) 71(7):1025–33. doi: 10.1016/j.ijporl.2007.03.005

52. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, et al. Allergic rhinitis and its impact on asthma (ARIA) 2008 update [in collaboration with the world health organization, GA(2) LEN and AllerGen]. Allergy. (2008) 63(suppl 86):8–160. doi: 10.1111/j.1398-9995.2007.01620.x

53. Eren E, Arslanoğlu S, Erdem SB, Nacaroğlu T, Karkıner CŞ, Can D, et al. Chicken or the egg: the dilemma of allergic rhinitis versus adenoid hypertrophy. Rhinology. (2015) 53(2):154–9. doi: 10.4193/Rhino14.013

54. Huang SW, Giannoni C. The risk of adenoid hypertrophy in children with allergic rhinitis. Ann Allergy Asthma Immunol. (2001) 87:350–5. doi: 10.1016/S1081-1206(10)62251-X

55. Beken B, Eguiluz-Gracia I, Yazıcıoğlu M, Campo P. Local allergic rhinitis: a pediatric perspective. Turk J Pediatr. (2020) 62(5):701–10. doi: 10.24953/turkjped.2020.05.001

56. Quaranta N, Milella C, Iannuzzi L, Gelardi M. A study of the role of different forms of chronic rhinitis in the development of otitis media with effusion in children affected by adenoid hypertrophy. Int J Pediatr Otorhinolaryngol. (2013) 77(12):1980–3. doi: 10.1016/j.ijporl.2013.09.017

57. Marchisio P, Varricchio A, Baggi E, Bianchini S, Capasso ME, Torretta S, et al. Hypertonic saline is more effective than normal saline in seasonal allergic rhinitis in children. Int J Immunopathol Pharmacol. (2012) 25(3):721–30. doi: 10.1177/039463201202500318

58. Gelardi M, Iannuzzi L, Greco Miani A, Cazzaniga S, Naldi L, De Luca C, et al. Double-blind placebo-controlled randomized clinical trial on the efficacy of aerosal in the treatment of sub-obstructive adenotonsillar hypertrophy and related diseases. Int J Pediatr Otorhinolaryngol. (2013) 77(11):1818–24. doi: 10.1016/j.ijporl.2013.08.013

59. Liu W, Zhou L, Zeng Q, Luo R. Combination of mometasone furoate and oxymetazoline for the treatment of adenoid hypertrophy concomitant with allergic rhinitis: a randomized controlled trial. Sci Rep. (2017) 7:40425. doi: 10.1038/srep40425

60. Zuo L, He L, Huang A, Liu Y, Zhang A, Wang L, et al. Risk factors and antibiotic sensitivity of aerobic bacteria in Chinese children with adenoid hypertrophy. BMC Pediatr. (2022) 22(1):553. doi: 10.1186/s12887-022-03613-7

61. Sclafani AP, Ginsburg J, Shah MK, Dolitsky JN. Treatment of symptomatic chronic adenotonsillar hypertrophy with amoxicillin/clavulanate potassium: short- and long-term results. Pediatrics. (1998) 101(4 Pt 1):675–81. doi: 10.1542/peds.101.4.675

62. Ciprandi G, La Mantia I, Damiani V, Passali D. Local bacteriotherapy - a promising preventive tool in recurrent respiratory infections. Expert Rev Clin Immunol. (2020) 16(11):1047–52. doi: 10.1080/1744666X.2021.1833720

63. Chen W, Cao W, Shen J, Zhou Z, Chen C, Fu Y. The efficacy of OM85-BV in the treatment of recurrent upper respiratory tract infection with adenoid hypertrophy and the preliminary exploration of potential therapeutic mechanism. Lin Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. (2020) 34(6):499–504. Chinese. doi: 10.13201/j.issn.2096-7993.2020.06.005

64. Dziekiewicz M, Cudejko R, Banasiuk M, Dembiński Ł, Skarżyński H, Radzikowski A, et al. Frequency of gastroesophageal reflux disease in children with adenoid hypertrophy. Int J Pediatr Otorhinolaryngol. (2020) 138:110304. doi: 10.1016/j.ijporl.2020.110304

65. Keles B, Ozturk K, Arbag H, Gunel E, Ozer B. Frequency of pharyngeal reflux in children with adenoid hyperplasia. Int J Pediatr Otorhinolaryngol. (2005) 69(8):1103–7. doi: 10.1016/j.ijporl.2005.02.019

66. Carr MM, Poje CP, Ehrig D, Brodsky LS. Incidence of reflux in young children undergoing adenoidectomy. Laryngoscope. (2001) 111(12):2170–2. doi: 10.1097/00005537-200112000-00018

67. Sagar M, Sagar P, Kabra SK, Kumar R, Mallick S. The concatenation of association between gastroesophageal reflux and obstructive adenotonsillar hypertrophy. Int J Pediatr Otorhinolaryngol. (2020) 139:110439. doi: 10.1016/j.ijporl.2020.110439

68. Iqbal FR, Goh BS, Mazita A. The role of proton pump inhibitors in adenoid hypertrophy in children. Otolaryngol Head Neck Surg. (2012) 147(2):329–34. doi: 10.1177/0194599812444528

69. Ras AE, Hamed MH, Abdelalim AA. Montelukast combined with intranasal mometasone furoate versus intranasal mometasone furoate; a comparative study in treatment of adenoid hypertrophy. Am J Otolaryngol. (2020) 41(6):102723. doi: 10.1016/j.amjoto.2020.102723

70. Tuhanıoğlu B, Erkan SO. Evaluation of the effects of montelukast, mometasone furoate, and combined therapyon adenoid size: a randomized, prospective, clinical trial with objective data. Turk J Med Sci. (2017) 47(6):1736–43. doi: 10.3906/sag-1701-179

71. Shokouhi F, Meymaneh Jahromi A, Majidi MR, Salehi M. Montelukast in adenoid hypertrophy: its effect on size and symptoms. Iran J Otorhinolaryngol. (2015) 27(83):443–8.26788489; PMCID: PMC470662926788489

72. Liu W, Chen RJ. Clinical observation of mometasone furoate nasal spray combined with montelukast sodium in the treatment of adenoid hypertrophy in children. Lin Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. (2017) 31(5):366–8. Chinese.

73. Goldbart AD, Greenberg-Dotan S, Tal A. Montelukast for children with obstructive sleep apnea: a double-blind, placebo-controlled study. Pediatrics. (2012) 130(3):e575–80. doi: 10.1542/peds.2012-0310

74. Goldbart AD, Goldman JL, Li RC, Brittian KR, Tauman R, Gozal D. Differential expression of cysteinyl leukotriene receptors 1 and 2 in tonsils of children with obstructive sleep apnea syndrome or recurrent infection. Chest. (2004) 126(1):13–8. doi: 10.1378/chest.126.1.13

75. Aldea Perona A, García-Sáiz M, Sanz Álvarez E. Psychiatric disorders and montelukast in children: a disproportionality analysis of the VigiBase®. Drug Saf. (2016) 39(1):69–78. doi: 10.1007/s40264-015-0360-2

76. Wallerstedt SM, Brunlöf G, Sundström A, Eriksson AL. Montelukast and psychiatric disorders in children. Pharmacoepidemiol Drug Saf. (2009) 18(9):858–64. doi: 10.1002/pds.1794

77. Sun YL, Zheng HT, Tao JL, Jiang MC, Hu CC, Li XM, et al. Effectiveness and safety of Chinese herbal medicine for pediatric adenoid hypertrophy: a meta-analysis. Int J Pediatr Otorhinolaryngol. (2019) 119:79–85. doi: 10.1016/j.ijporl.2019.01.022

78. Wang P, Kong W, Shan Y. The efficacy and safety of Chinese herbal compound or combined with western medicine for pediatric adenoidal hypertrophy: a protocol for systematic review and meta-analysis. Medicine. (2020) 99(36):e22023. doi: 10.1097/MD.0000000000022023

79. Zhao X, Xu J, Wang MY, Hou ZW, Shi HS, Zhang XX. Effect of oral Xiao-xian decoction combined with acupoint application therapy on pediatric adenoid hypertrophy: a randomized trial. Medicine. (2023) 102(5):e32804. doi: 10.1097/MD.0000000000032804

80. Liu X, Jiang Z, Xiao Z, Jiang Y, Li W, Xu B, et al. Meta-analysis of Chinese medicine in the treatment of adenoidal hypertrophy in children. Eur Arch Otorhinolaryngol. (2019) 276(1):203–8. doi: 10.1007/s00405-018-5113-2

81. Deng C, Zhuo X, Liang Z, Lao J. Electroacupuncture following deep needle insertion at ST7 improves nasopharyngeal airway obstruction caused by adenoid hypertrophy: a case report. Acupunct Med. (2021) 39(6):733–5. doi: 10.1177/09645284211026313

82. Rutkow IM. Ear, nose, and throat operations in the United States. Arch Otolaryngol Head Neck Surg. (1986) 112:873–6. doi: 10.1001/archotol.1986.03780080073017

83. Tomkinson A, Harrison W, Owens D, Fishpool S, Temple M. Postoperative hemorrhage following adenoidectomy. Laryngoscope. (2012) 122(6):1246–53. doi: 10.1002/lary.23279

84. Fokkens WJ, Lund VJ, Hopkins C, Hellings PW, Kern R, Reitsma S, et al. European position paper on rhinosinusitis and nasal polyps 2020. Rhinology. (2020) 58(Suppl S29):1–464. doi: 10.4193/Rhin20.600

85. Kim MS, Kim SY, Choi HG. Adenoidectomy may not be effective to reduce the number of hospital visits for sinusitis. J Korean Med Sci. (2018) 33(10):e78. doi: 10.3346/jkms.2018.33.e78

86. Lesinskas E, Drigotas M. The incidence of adenoidal regrowth after adenoidectomy and its effect on persistent nasal symptoms. Eur Arch Otorhinolaryngol. (2009) 266:469–73. doi: 10.1007/s00405-008-0892-5

87. Johnston J, Mahadevan M, Douglas RG. Incidence and factors associated with revision adenoidectomy: a retrospective study. Int J Pediatr Otorhinolaryngol. (2017) 103:125–8. doi: 10.1016/j.ijporl.2017.10.023

88. Yıldırım YS, Apuhan T, Aksoy F, Veyseller B, Ozturan O. Is transnasal endoscopic examination necessary before and after adenoidectomy? Indian J Otolaryngol Head Neck Surg. (2014) 66(Suppl. 1):257–60. doi: 10.1007/s12070-011-0467-4

89. Pagella F, Lizzio R, Pusateri A, Ugolini S, Maiorano E, Mirabella R, et al. Adenoidectomy: anatomical variables as predictive factors of intraoperative adenoid residues. Int J Pediatr Otorhinolaryngol. (2021) 140:110493. doi: 10.1016/j.ijporl.2020.110493

90. Liapi A, Dhanasekar G, Turner NO. Role of revision adenoidectomy in paediatric otolaryngological practice. J Laryngol Otol. (2006) 120:219–21. doi: 10.1017/S0022215106005585



OPS/xhtml/Nav.xhtml




Contents





		Cover



		150th Anniversary of global adenoid investigations: unanswered questions and unsolved problems

		Introduction



		Diagnosis



		What is the best method for diagnosing adenoid hypertrophy?



		What should be appreciated for adenoid hypertrophy classification?



		What does it mean for an adenoid to be large?



		Does the adenoid involute with age? Is it worth waiting for an adenoidectomy?











		Treatment



		What is an adequate conservative medical treatment for adenoid hypertrophy?



		Intranasal topical steroids



		Antihistamine drug therapies



		Hypertonic saline solutions



		Halotherapy



		Adrenomimetic agents



		Antibiotics



		Proton pump inhibitors



		Anti-leukotriene therapies











		Is there an alternative treatment?



		Acupuncture











		What factors may influence the assessment of the effectiveness of conservative treatment?











		Surgical adenoid treatment: adenoidectomy











		Conclusion



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Pediatrics

150th Anniversary of global adenoid
investigations: unanswered questions and
unsolved problems







OPS/images/fped-11-1179218-g002.jpg






OPS/images/fped-11-1179218-g003.jpg






OPS/images/fped-11-1179218-g001.jpg
DR. HANS WILHELM MEYER.

RarN 1824. DIED 180%.





OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fped-11-1179218-t001.jpg
country

Cengel (33)

Number of
patients

treated with
steroids

Medication

Time of treat

Time of final results
counting

at the end of therapy

Main results

improvement of OME in 42.2% of

2005 Turkey children
Ciprandi (34) 36 139 P 8 weeks at the end of therapy reduction of A/C ratio in
2007 Ttaly 72% patients
Demirhan (35) 416 2 MF 8 weeks at the end of therapy symploms improvement,
2010 Turkey ‘adenoidectomy was not necessary in
76% of children
Mohebi (36) 2-11 -4 51 MF 3 months at the end of therapy improvement
2014 Iran and 5-11)
Gupta (37)2015 | 4-12 55 MF 4 weeks at the end of therapy improvement
India
Monga (38) 311 30 MF 8 weeks at the end of therapy improvement
2020 India
Rezende (39) 48 55 MF 6 weeks at the end of therapy decrease of adenoid size
2015 Brazil
Hassanzadeh 412 20 MF 4 weeks at the end of therapy decrease of adenoid size
(40) 2016 Iran
Lepcha (41) 312 13 B 8 weeks at the end of therapy no improvement
2002 India
Berlucchi (42) 37 21 MF 1-3 months before surgery or | Before surgery (9 children) | Long-time MF therapy may obtain
2008 Ttaly 15-31 months (mean 23) | or at the end of the successful results
(2 weeks every month, ‘maintenance therapy
suspended during the summer) | (12 children)
Criscuoli (43) | Mean 38 53 B 26 weeks 24,52,100 weeks after relevant clinical improvement in 4%
2003 Ttaly treatment children immediately after therapy,
finally, after 2 years 70% children
performed surgery
Jazi (44) 2011 210 20 MF 6 weeks 1and 8 weeks after adenoid regression in ENE was less
Iran treatment significant than clinical improvement
Bhargava (45) 212 100 MF 24 weeks 24 weeks after treatment | clinical improvement
2014 India
Zwierz (46) 36 165 MF 3 months 310 6 months after end of | no long-time effect of intranasal
2022 Poland the treatment. ‘mometasone furoate on adenoid size,

its mucus

MF. mometasone fluroate: F. flunisolide' B. beclomethasone.





OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





OPS/images/fped-11-1179218-t002.jpg
Author year
country

Ras (69) 2020
Egipt

Number of patients
treated wi

montelucast/Control
group

Medication

M+MF Control
ME

Time of
treatment

3 months

Time of final
result count

At the end of
therapy, 3 months
affer treatment

Main results

Endoscopic A/C ratio examination Significantly better
improvement over controls

‘Tuhanoglu (70)
2017 Turkey

30/30/30/30

M MF M+MF
Placebo

3 months

At the end of
therapy

Lateral cephalograms: Similar adenoid to air passage
improvement in all groups, except placebo Best
recovery in symptoms score in combined group

Shokouhi (71)
2015 Iran

M Placebo

3 months.

At the end of
therapy

Lateral cephalograms: Reduction of more than 25% in
adenoid size in 76% treated patients vs. control (3.3%)
Nasal endoscopy findings: Significant difference
between groups after treatment

M+MF MF

At the end of
therapy

M:+MF more effectively reduced the adenoid
nasopharynx ratio

2012 Israel

M Placebo

3 months

At the end of the
study

Lateral cephalogram radiography Decrease of the
nasopharyngeal ratio in group treated with
montelukast






OPS/images/fped-11-1179218-t003.jpg
First visit
Date:

Comments:

Control

Months after first visit:

1-3 | 36 | 79 Lo

The proposed conservative treatment was applied:

Yes | No

Overall i

Yes No

Season of visit

Winter/autumn

| Summer/spring

Winter/autumn Summer/spring

Adenoid surgery

yes

no

yes no

Allergy

Yes

No

Not tested

Yes No | Not tested

Snoring

Yes

Occasionally

No

Improvement No improvement

Open mouth

Yes

Oceasionally

No

Improvement No improvement

Hypoacusis

Yes

Oceasionally

No

Yes Occasionally

Rhinitis

Persistent

Seasonal

Improvement No improvement

Rhinitis - weeks per month

<1

1

<1

Recurrent upper respiratory
tract infections

yes

Courses of systematic
antibiotics during the
previous 6 months






