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INTRODUCTION 

 Santorini described the nasopharyngeal lymphoid aggregate as 

‘Lushka’s tonsil in 1724. Wilhelm Meyer coined the term ‘Adenoid’ in 

1870. Adenoids are lymphoid aggregates forming a part of the 

Waldeyer’s ring which are at the port of entry of the upper respiratory 

tract. In early childhood, adenoid is the first site of immunological 

contact for inhaled antigens and produce antibodies against them. 

Adenoids produce B cells which give rise to IgA and IgG plasma cells. 

Since adenoid is an important part of natural acquired immunity in early 

childhood,it gets hypertrophied most commonly in early childhood. As 

adenoid hypertrophy progresses ,it leads to many other complications. It 

leads to mechanical obstruction of the airway and causes obstructive 

sleep apnoea ,and also blocks the nasopharyngeal end of the Eustachian 

tube orifice leading to Acute otitis media and otitis media with effusion. 

  Otitis Media with Effusion (OME) is the accumulation of mucus 

within the middle ear and sometimes the mastoid air cell system. In 

children, OME may present most commonly with hearing loss, but also 

delayed speech and language development, poor social behaviour and, in 

younger children  , difficulties with balance. There is often a clearly 

defined history of preceding upper respiratory tract infection (typically 
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viral etiology) and otalgia with an episode of acute otitis media. It is also 

called as Glue Ear, Catarrhal Otitis Media, non-suppurative otitis media 

and serous otitis media.  Approximately 80% of all children will have  a 

single episode of OME and 40% will have three or more episodes before 

the age of 3 years. In adults ,it can lead to atelectatic and Adhesive Otitis 

Media ,which can sometimes lead to cholesteatoma formation. 

OME is often self-limiting and on the other hand, it is the most 

common cause of preventable deafness in the childhood. Since Adenoid 

Hypertrophy is the leading cause of OME due to the mechanical 

obstruction of the Eustachian tube orifice preventing its drainage and 

middle ear ventilation, surgical removal of adenoid may resolve OME. 

Additional options include adenoidectomy with myringotomy, 

adenoidectomy with myringotomy and Grommet insertion, myringotomy 

alone or myringotomy with grommet insertion alone. For practical 

purpose, I have chosen adenoidectomy alone and  adenoidectomy with 

grommet insertion in treating OME,  for comparison. This study was 

performed to compare the effectiveness of adenoidectomy with and 

without grommet insertion in cases of Adenoid Hypertrophy with otitis 

media with effusion. This study was performed from January 2018 to 

December 2018 , in the Department of ENT, Coimbatore Medical 

College Hospital, Coimbatore.  
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AIMS  AND  OBJECTIVES 

 

1. To compare the effectiveness of adenoidectomy with and without 

grommet insertion in treating patients with grade 3 or grade 4 

adenoid hypertrophy with OME ,in 2-12 yrs of age. 

2. To compare its long term effects. 

3. To identify the post operative hearing improvement. 

4. To identify the distribution of age and sex in cases with adenoid 

hypertrophy with OME. 

5. To arrive at the best treatment modality of Adenoid Hypertrophy 

with OME and to compare the published literature. 
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REVIEW OF LITERATURE 
 

HISTORY 

 Santorini described the nasopharyngeal lymphoid aggregate as 

‘Lushka’s tonsil in 1724. Hans Wilhelm Meyer,in Copenhagen,Denmark 

coined the term ‘Adenoid’ in 1870 and first described the adenoids in an 

article entitled on the adenoid Vegetations in the nasopharyngeal cavity. 

Adenoids are lymphoid aggregates forming a part of the Waldeyer’s ring 

which are at the port of entry of the upper respiratory tract. In early 

childhood ,adenoid is the first site of immunological contact for inhaled 

antigens and produce antibodies against them. 

 Robert J. Ruben1 et al in his journal produced evidence that the 

earliest documentation of the structure ,now known as the adenoid 

(derivation of adenoid “gland-like”,from medical Latin adenoideus, from 

Greek adenoeides, from aden “gland” and eidos “form”) or pharyngeal 

tonsil appears to have been in 1661 by Conrad Victor Schneider,from 

Wittenberg, Germany. Surprisingly, the adenoid appears not to be 

mentioned in publication again until 1775, when it is noted by Giovanni 

Domenico Santorini in a work published 38 years after his death by 

Giambattista Morgagni ang Michael Girardi. 
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DEVELOPMENT OF ADENOID :  

 At the 4 to 6 weeks of gestation,lymphoid tissue lying within the 

mucous membrane of the roof and posterior wall of the nasopharynx can 

be identified. Lymphoid tissue  may extend to the fossa of Rosenmuller 

and the lymphoid tissue around the Eustachian tube is known as 

Gerlach’s tonsil. Adenoid is lined by stratified squamous epithelium. 

Facial and maxillary arteries and the thyrocervical trunk gives arterial 

supply to adenoids,venous drainage by pharyngeal plexus into internal 

jugular and facial veins. Lymphatic drainage is to the retropharyngeal and 

upper deep cervical nodes. Nerve supply is from sensory branches of the 

glossopharyngeal and vagus nerves. 
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FIGURE 1 : ENDOSCOPIC IMAGE SHOWING GRADE IV 

ADENOID HYPERTROPHY 

 

PATHOPHYSIOLOGICAL EFFECTS OF ADENOID ON :  

OTITIS MEDIA WITH EFFUSION 

   The benefit of adenoidectomy in the management of otitis media 

with effusion (OME) has traditionally been ascribed to the relief of 

anatomical obstruction of the Eustachian tube.  While this may be a 

contributory factor, it is clear that adenoid size and physical obstruction 

alone cannot account for the benefit following adenoidectomy when the 

adenoid is small.  Adenoid size in children with and without OME is not 
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significantly different. It is likely that recurrent acute or chronic 

inflammation of the adenoid and increased bacterial load, particularly of 

Haemophilus influenzae, results in squamous cell metaplasia, reticular 

epithelium extension, fibrosis of the interfollicular 

interconnective tissue and reduced mucociliary clearance in children with 

OME compared to those without OME. These changes increase bacterial 

adherence, contributing to the development of a ‘biofilm’ infection 

resulting ultimately in middle ear effusion. (A biofilm infection may be 

defined as ‘a structured community of  bacterial cells enclosed in a self-

produced polymeric matrix and adherent to an inert or living surface). 

Evidence from the MRC TARGET (Trial of Alternative Regimens in 

Glue Ear Treatment) study supports consideration of ‘adjuvant’ 

adenoidectomy in children over the age of 3 who are undergoing insertion 

of ventilation tubes (grommets). 

RECURRENT ACUTE OTITIS MEDIA  

It is likely that a partial maturational selective IgA deficiency 

is a contributing factor in these ‘otitis-prone’ children. Low-dose 

prophylactic antibiotic treatment is preferred to adenoidectomy in this 
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group as a means of preventing recurrent acute otitis media and sequelae 

of infection until maturation of the immune system occurs naturally. 

UPPER AIRWAY OBSTRUCTION AND SLEEP-DISORDERED 

BREATHING 

Airway obstruction due to adenoid hypertrophy may produce 

depressed arterial PaO2 and elevated PaCO2 levels, which return to 

normal after adenoidectomy. The respiratory improvement following 

adenotonsillectomy also results in a significant increase in serum insulin-

like growth factor-1 (IGF-1),  accounting in part for the frequently 

observed growth spurt following surgery. Accumulating evidence suggest 

that habitual snoring, falling short of obstructive sleep apnoea may result 

in neurobehavioural morbidity, poor academic performance and 

hyperactive behaviour. 

RHINOSINUSITIS 

In childhood, the adenoid is implicated in rhinosinusitis, acting as a 

reservoir for pathogenic bacteria. In a retrospective study of 48 children 

with chronic sinusitis undergoing adenoidectomy or adenotonsillectomy, 

improvement was reported in the majority following surgery, and only 

three children subsequently required functional endoscopic sinus surgery. 
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A prospective study of children with recurrent rhinosinusitis showed that 

adenoidectomy was effective in abolishing infective episodes of 

infection, and that few children went on to require functional endoscopic 

sinus surgery. 

OLFACTION 

Adenoidal hyperplasia may reduce olfactory sensitivity and, in 

particular, retronasal smell and taste, which improves following 

adenoidectomy. It is, however, unlikely that physical obstruction of the 

airway alone impairs olfaction, and changes in the olfactory epithelium 

are a likely factor.   

NEOPLASIA 

Neoplasia of the adenoid in childhood is rare. Non-Hodgkin 

lymphoma was reported in a series of six children.  Atypical 

lymphadenopathy, with persistent and asymmetric enlargement of the 

tonsils and adenoid, in the absence of infection are suspicious and should 

prompt early imaging and biopsy. Presentation is often assumed to be due 

to the more common infective and obstructive manifestations of 

adenotonsillar disease and so diagnosis is frequently delayed. Consider 
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lymphoma of the adenoid as part of a post-transplantation 

lymphoproliferative disorder when symptoms of nasal obstruction 

develop. 

 

FIGURE 2: IMAGE SHOWING ENDOSCOPIC 

MICRODEBRIDER ASSISTED ADENOIDECTOMY 
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FIGURE 3 : IMAGE SHOWING POST OPERATIVE PICTURE OF 

ENDOSCOPIC MICRODEBRIDER ASSISTED 

ADENOIDECTOMY 
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COMPLICATIONS OF ADENOIDECTOMY 

1. Bleeding 

Reactionary Haemorrhage- bleeding within 6-20 hours of 

adenoidectomy. 

Secondary haemorrhage after adenoidectomy is rare. 

2. Dental trauma 

3. Retained swab 

4. Nasopharyngeal blood clot 

Coroner’s clot- Clot falling onto the larynx during recovery 

and causing fatal acute airway obstruction. 

5. Infection 

6. Cervical spine 

Grisel Syndrome- Nontraumatic atlantoaxial subluxation. 

Post operative torticollis should raise the suspicion. Children 

with Down Syndrome are more prone for atlantoaxial 

subluxation. 
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7. Velopharyngeal insufficiency 

Hypernasal speech and nasal regurgitation of fluid. 

8. Regrowth of adenoid 

9. Death  

 

FIGURE NO 4 : ANATOMY OF THE EUSTACHIAN TUBE AND 

MIDDLE EAR CLEFT: 
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THE EUSTACHIAN TUBE IS AN ORGAN 

The eustachian tube is not just a tube but an organ consisting of a 

lumen with its mucosa, cartilage, surrounding soft tissue, paratubal 

muscles (i.e., tensor veli palatini, tensor tympani, levator veli palatini, and 

salpingopharyngeus), and bony support (sphenoid sulcus and medial 

pterygoid plate). 

The term middle-ear cleft is often used to describe the eustachian 

tube, middle ear, and mastoid air cells. The larynx, another organ in the 

airway, has many similarities to the eustachian tube in that both have 

comparable (1) anatomy, including a lumen that is covered by mucosa, 

cartilage support, and a muscular opening mechanism; (2) physiologic 

functions (e.g., ventilation, protection, and clearance); and (3) 

pathophysiologic processes (i.e., the lumen can be too open or too closed 

or the opening or closing mechanism may fail). The eustachian tube is 

part of  a system  of contiguous organs. The nasal cavity, palate, and 

pharynx are at its proximal end, and the middle ear and mastoid air cells 

are at its distal end . 
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STRUCTURE OF THE EUSTACHIAN TUBE 

The Eustachian tube can be divided into three portions: 

cartilaginous, junctional, and osseous. The cartilaginous portion is 

proximal and opens into the nasopharynx. The osseous portion is distal 

and opens into the anterior middle ear . The junctional portion is the part 

of the tube where the cartilaginous and osseous portions connect; it was 

previously thought to be the narrowest part of the tubal lumen, the 

isthmus. The isthmus portion of the lumen is near the distal end of the 

cartilaginous portion and not at the junction of the cartilaginous and 

osseous portions . Respiratory mucosa lines the entire tube. 

 

FIGURE NO 5 : INFANT AND ADULT EUSTACHIAN TUBE 
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TABLE NO 1 : DIFFERENCES BETWEEN ADULT AND INFANT 

EUSTACHIAN TUBE 

Anatomical Features of Eustachian 

tube 

Compared to an adult, in 

infants it is… 

Length of the tube Shorter 

Angle of the tube with horizontal plane 10º verses 45º 

Lumen  Smaller area / volume 

Cartilage volume Less 

Cartilage cell density Greater  

Elastin at hinge portion of cartilage Less  

Ostmann’s pad of fat Relatively wider 

Mucosal folds Greater  

Lumen glands Variable type 

Connective tissue lateral to the tube Different  

Middle ear volume Smaller  
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INNERVATION OF THE TUBE 

The pharyngeal orifice of the eustachian tube is innervated by 

branches from the otic ganglion, the sphenopalatine nerve, and the 

pharyngeal plexus. The remainder of the tube receives its sensory 

innervation from the tympanic and the pharyngeal plexuses. The 

glossopharyngeal nerve probably plays the predominant role in tubal 

innervation. Sympathetic innervations of the tube depends on the 

sphenopalatine ganglion, otic ganglion, paired glossopharyngeal nerves, 

petrosal nerves, and caroticotympanic nerve. The parasympathetic nerve 

supply is derived from the tympanic branch of the glossopharyngeal 

nerve. Innervation of the tensor veli palatini and tensor tympani muscles 

is from the ventromedial part of the ipsilateral trigeminal motor nucleus 

through the trigeminal nerve (mandibular division). The levator veli 

palatini muscle receives its innervation from the nucleus ambiguus 

through the vagus nerve. 

BLOOD SUPPLY OF THE EUSTACHIAN TUBE 

Five arteries constitute the blood supply to the Eustachian tube: the 

ascending palatine artery, the pharyngeal branch of the internal maxillary 

artery, the artery of the pterygoid canal, the ascending pharyngeal artery, 
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and the middle meningeal artery. Venous drainage is by the pterygoid 

venous plexus. 

LYMPHATIC DRAINAGE OF THE EUSTACHIAN TUBE 

An extensive lymph network is in the tunica propria of the 

submucosa of the eustachian tube, and it is more abundant in the 

cartilaginous portion than in the osseous portion. This network drains into 

either the retropharyngeal nodes medially or the deep cervical nodes 

laterally. 
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SECRETORY OTITIS MEDIA 

EPIDEMIOLOGY: 

 Epidemiology of secretory otitis media was described by M. 

Fiellau- Nikolajsen2 in his study conducted in Denmark .  It was found at 

least once in 42% of the children, and 6% had persistent effusion. The 

clinical course has a logarithmic regression with an annual incidence of 

40% in 2 years-old and 2% in 11 years-old. They have a short lived 

episodes and 50% resolved within 3 months and only 5% had persisted 

for more than 1 year.  

PREVALANCE: 

 Bimodal age prevalence curve with peaks of 20 per cent at age 2 

years and 15 per cent at age 5 years. Ninety per cent of postinfective 

middle ear effusions are said to resolve within 3 months. In children the 

main determinants are age of the child and season of the year. Zielhuis3 et 

al., used the age specific prevalence of OME and concluded that there are 

two peaks for the disease. 
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 SEASON OF THE YEAR : 

 During Winter season children are diagnosed with OME double 

times than during the summer season. The most likely cause would be 

frequent upper respiratory tract infection and ear infections in the winter 

season , including the effects of seasonal influenza , and increased chance 

of spreading infection among children due to closer household contact in 

cold weather. One study based in the northern tropical country of  

Vietnam showed increase in seasonal prevalence of OME from 3% to 

11% when comparing the dry April with the December chilly rainy 

season.  The effect of the season on otitis media with effusion was 

conducted  in the New York Metropolitan area by Gordon 

MA1, Grunstein E, Burton WB4  . 

RISK FACTORS: 

Age is one of the most important risk factors of OME , Zielhuis3 et 

al., concluded that there are two peaks ,one around 2 years and the other 

around 5 years while OME generally decreases after the age of five, it 

continues to be seen in a significant proportion of school age children. 
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 In our study, we found no significant association between genders 

in the prevalence of OME . Our results are similar to study done by Kiris7 

et al, and by Engel6 et al. Other studies revealed higher prevalence among 

girls or among boys. According to Tos5 et al., gender difference in otitis 

media with effusion represents mainly the influence of cultural factors. 

 Children with OME had larger number of family members in 

household than normal children. The family size of more than 4 members 

in the family is one of the strongest risk factor of OME ., which was 

stated by Sassen8 et al., However Gultekin9 et al., and Martines et al., 

found no difference in the number of household members between 

children with and without OME. 

 Gultekin9 et al., and Daly et al., reported higher prevalence of 

OME in the families with lower parental education. Lower levels of 

maternal education were associated with poorer knowledge regarding 

otitis media. 

 Tong et al., and Gultekin et al., reported that children less than 2 

years of age,  who were exclusively breast fed or had mixed type of 

feeding did not have lower prevalence of OME than those who were 

never breast fed . However, a protective effect of breast feeding against 
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AOM in the preschool children was reported by Abrahams et al.  Also 

Sassen8 et al found that 12 months after breast-feeding was discontinued, 

the risk was virtually the same as if the child had never been breast-fed. 

 There was no significant relationship between OME and daycare 

attendance .  Maintaining good hygiene in the day care centre and their 

supervision by the health education officials are  key factors to reduce 

rates of upper respiratory tract infection in young children attending the 

day care facilities. 

 One of the most studied risk factors of otitis media with effusion is 

the exposure of smoking at home. Serum, salivary and urinary cotinine 

are used as an indicator of passive smoke exposure. In one multivariate 

study when other factors had been controlled for, no effect of parental 

smoking was detected but in another study it was found to be present for 

smokers of upto twenty cigarettes per day. 

 Kiris7 et al reported that some of the children had persistant middle 

ear effusion secondary to Eustachian tube dysfunction and large adenoids 

,particularly in the first and second grade. Martines11 et al and Alho10 et al 

similarly reported in their studies that the children with history of 

recurrent AOM are more likely to have otitis media with effusion. Kiris et 



 
 

23 

 

al., in his study reported the relationship of the two symptoms nasal 

discharge and snoring with persistant otitis media with effusion. 

Persistent or recurrent nasal discharge affects the Eustachian tube and the 

middle ear in children. Snoring may be due to large adenoids or rhinitis 

and are most common in children with persistent otitis media with 

effusion.  

Martines11 et al reported no effect of socioeconomic class on the 

prevalence of otitis media with effusion , others state and reported that 

socioeconomic class has a significant effect on the prevalence of OME. 

MICROBIOLOGY: 

 Streptococcus pneumonia, Haemophilus influenzae, Branhamella 

(Moraxella) catarrhalis.  

 Using the traditional culture methods, 66 % of the cultures from 

the middle ear were negative. In contrast, using the Polymerase chain 

reaction (PCR), 36% of the middle ear mucosal biopsy specimens showed 

intracellular Streptococcus pneumonia. 

 Biofilms are demonstrated in 92% of the middle ear mucosal 

specimens in patients with otitis media with effusion. High-grade biofilm 



 
 

24 

 

formation were noted on the adenoid samples removed at surgery, 

substantiating the role of adenoid biofilm in the aetiology of otitis media 

with effusion. Biofilm is a secondary bacterial effect following viral 

respiratory tract infection, contributing to inflammation and mucus 

production. 

 Biofilms are communities of sessile bacteria with low metabolic 

rate, resistant to disruption and are embedded in a matrix of extra-cellular 

polymeric substances of their own synthesis. These communities may 

adhere to a foreign body or a mucosal surface with impaired host defense. 

CRANIOFACIAL ABNORMALITIES: 

 Otitis media with effusion occurs in almost all infants and children 

with cleft palate because the palatal muscles controlling the opening of 

the Eustachian tube is deficient due to loss of the decussating fibres 

across the midline of the soft palate. Surgical correction of the cleft palate 

does reduce the incidence of otitis media with effusion. If adenoidectomy 

is combined with insertion of ventilation tubes, a sub-total removal of 

adenoid should be performed under direct vision to reduce the potentially 

higher risk of velopharyngeal insufficiency. This association was reported 

by Sheenan17.. 
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HISTOLOGY: 

 The Eustachian tube and anterior mesotympanum are lined by 

ciliated, pseudostratified columnar respiratory epithelium and the mucosa 

contains the goblet cells and mucus-secreting glands. In otitis media with 

effusion, the flat cuboidal epithelium in the middle ear and mastoid may 

be  replaced by pseudostratified columnar epithelium with varying degree 

of specialization such as cilia. These cells produce serous and mucus 

secretions which results in effusion. Furthermore, the ciliary movement 

would be less efficient at moving the secretions from the middle ear into 

the nasopharynx. The submucosa is oedematous and inflamed with 

dilated vessels and an increased number of macrophages, lymphocytes, 

interleukins and plasma cells. 

CHARACTERISTICS OF EFFUSION: 

 The effusion fluid contains predominantly glycoprotein mucin. It 

may also consists of immunoglobulin A, lysozymes, interleukins, and 

other inflammatory cytokines. Rheological adhesiveness and poor 

mucociliary transportability are characteristics of the effusion. 
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PATHOPHYSIOLOGICAL CHANGES: 

 Humoral and cellular level changes occur in otitis media with 

effusion which results in mucosal changes in the middle ear cleft where 

there is an inflammation. Middle ear gas composition changes during 

inflammation which was reported in recent studies. An uncertainity 

prevails in relation to the genetic and environmental cause for the 

changes in mastoid pneumatization associated with otitis media. 

CELLULAR AND HUMORAL CHANGES: 

 Inflammatory mediators and inflammatory cells are present in the 

middle ear effusion, together with some of the adhesion molecules. Viral 

infection in AOM causes the release of cytokines and also mast cell 

degranulation. Children with recurrent acute otitis media are poor 

producers of nasopharyngeal cytokines. T-cell and B cell activation 

occurs in the middle ear and in the blood of patients with chronic 

secretory otitis media. Immunoglobulin G plays the major role. Thus 

during viral and bacterial invasion of middle ear, immune activation 

occurs and lymphocyte migration into middle ear takes place and 

adhesion occurs. 
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INFLAMMATORY CHANGES: 

 Streptococcus pneumoniae, H. influenza, Moraxella catarrhalis, 

and S. pyogenes are the most common bacterial organisms involved, 

while respiratory syncytial virus, adenovirus and influenza virus are the 

most common viral organisms involved in the pathogenesis of serous 

otitis media. Formation of effusion requires living unattenuated bacteria 

while an effusion can be maintained by attenuated or unattenuated 

bacteria.  

MUCOSAL CHANGES:  

 Acute and later chronic inflammatory changes occurs at the 

mucosa level and there is goblet cell proliferation with mucus production. 

There may be alteration in the mucosal clearance mechanisms. Functional 

effects on cilia are said to occur , but these may reflect a response to 

inflammatory changes and could be due to environmental factors such as 

parental smoking. 
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ALLERGY: 

 Immunoglobulin E mediated allergic responses are reported in the 

pathogenesis of chronic secretory otitis media.  Eosinophilic cationic 

protein, which is a histochemical marker for allergy, may further define 

the role of allergy in chronic secretory otitis media.  

MIDDLE EAR CLEFT CHANGES ASSOCIATED WITH 

INFECTION: 

 Reduced pneumatization of the mastoid air cells may be a risk 

factor for the development of chronic secretory otitis media in adults. 

MIDDLE EAR GAS COMPOSITION: 

 Microanalysis technique and spectrometry studies show middle ear 

gas partial pressure of nitrogen at 82.4 per cent, oxygen at 7.6 per cent, 

and carbon dioxide at 10 per cent. These levels are different from the 

levels in the atmospheric air but they closely resemble the levels in the 

mixed venous blood. Oxygen and nitrogen transfer from ear to blood 

while the carbon dioxide transfer from blood and tissue to ear. Increased 

vascularisation of the middle ear mucosa during inflammation causes 

increase in the diffusion of these gases in the middle ear into the blood. 
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Sade12 et al and Luntz12 et al suggested that middle ear gas deficiency in 

chronic secretory otitis media may be due to excessive loss of middle ear 

gases by diffusion into the blood and not secondary to Eustachian tube 

dysfunction.  

DIAGNOSIS: 

HISTORY:   

 Parental recognition and presentation  with complaints of hearing 

loss in their child with otitis media with effusion is perhaps surprisingly 

only poorly correlated with OME. Parents of the children with otitis 

media with effusion often underestimate the severity of their child’s 

hearing loss and overestimate their child’s quality of life. Parents more 

often report with the complaints of poor speech and  language 

development , and signs of difficulty in balance. Inability to take part in 

group activities due to hearing loss. 

 Children with related comorbidities e.g. Down’s syndrome and 

cleft palate are more likely to be affected with otitis media with effusion 

and it is usually persistant. 
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EXAMINATION: 

OTOSCOPY: 

Otomicroscopy and otoendoscopy is the best tool to examine and 

assess the tympanic membrane compared to the otoscope. Normal 

tympanic membrane appears pearly white in colour, lustering with cone 

of light and moves with pneumatic otoscopy. In otitis media with 

effusion, the tympanic membrane appears dull, amber coloured, retracted, 

lusterless, without cone of light, obscuring the landmarks on the tympanic 

membrane, mobility of the tympanic membrane is reduced or absent and 

air-fluid level or air bubbles are noted. The sequelae of chronic otitis 

media with effusion is adhesive otitis media in which tympanic 

membrane becomes drapped and adherent over the middle ear structures 

and there occurs ossicular chain erosion and hearing loss. 
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FIGURE 6 : ENDOCSOPIC IMAGE SHOWING LEFT EAR 

OTITIS MEDIA WITH EFFUSION 

 

PNEUMATIC OTOSCOPY: 

 The sensitivity of pneumatic otoscopy ranges from 85% to 93% 

and its specificity from 71% to 89% as reported by Terese Finitzo et al13. 

Pneumatic otoscopy can be done using either a hand held otoscope or 

with a Siegle’s  pneumatic aural speculum viewed with headlight 

illumination or microscope. American clinical practice guidelines had set 

pneumatic otoscopy as a primary diagnostic tool for otitis media with 
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effusion. In modern day practice, the clinician rely on a combination of 

otoscopy and tympanometry in assessing small children. 

TUNNING FORK TEST: 

 In a study of 58 children conducted by Yung MW14 et al, aged 

between 2 to 11 years, the Rinne and Weber tests were performed. The 

tunning fork tests poorly predicted the conductive hearing loss in children 

with otitis media with effusion compared to pure tone audiometry. The 

results of which were not age specific. Hence, tunning fork tests are not 

to be relied upon in diagnosing conductive hearing loss. 

INVESTIGATIONS: 

TYMPANOMETRY: 

 Tympanometry using an automated impedence meter has been 

widely used as a diagnosting tool for otitis media with effusion for more 

than 30 years at reported by Kurshid Anwar et al15  and Eva Johansen et 

al16 . Although complete acoustic seal is difficult to achieve, bilateral 

tympanogram are generally obtained in 98% of children between 3.5 to 7 

years of age, in 90-94% of infants 2-11 months of age and 78-88% of 

infants 12-24 months of age. 
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 Modified jerger classification is most commonly used in clinical 

practice. Compliance and pressure are the numerical parameters used in 

the tympanogram, which is presented visually as a compliance curve. 

Tympanometry produces a peak when the pressure in the external 

auditory canal is equal to the pressure in the middle ear. By modifying the 

pressure in the external ear , the tympanometer would be able to provide 

information regarding the status of the middle ear. If there is fluid in the 

middle ear, the compliance does not vary with the increase in the pressure 

of the external ear and a type B curve is obtained which is a flat curve. 

Type B curve is frequently associated with otitis media with effusion; a 

type A tympanogram is infrequently associated with otitis media with 

effusion; and a type C tympanogram falls inbetween.  

 To conclude,  a type B tympanogram compared with other type of 

tympanograms has sensitivity  between 56% and 73% , and  specificity 

between 50% and 98% in detecting otitis media with effusion confirmed 

at the time of myringotomy. Type B plus C2 has a greater sensitivity of 

between 73% and 99% and a specificity of between 40% and 74%. The 

reason for such a wide range of values are unclear. 

 



 
 

34 

 

TABLE NO 2 : TYPES OF TYMPANOGRAM TRACES 

 

TYPE  DESCRIPTION 

PEAKED  

A 

C1 

C2 

 

 Between +200 and -99 daPa 

 Between -100 and -199 daPa 

 Between -200 and -399 daPa 

NON-PEAKED 

B 

 

 No observable peak between +200 and -600 daPa 
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FIGURE 7 : TYPE A TYMPANOGRAM 
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FIGURE 8 :TYPE B TYMPANOGRAM 
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FIGURE 9 : TYPE C TYMPANOGRAM 
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AUDIOGRAM: 

 Audiometric assessment is mandatory for all children referred to 

secondary care with a suspect of hearing impairment. Air and bone 

conduction thresholds are tested in individual ear separately and can 

quantify any  conductive component present. It is the preferred method of 

choice.  In children over 3.5 years of age, air and bone conduction 

thresholds can be measured in majority of cases (95% and 92% 

respectively) on the first occasion. Even if the child’s concentration is 

poor, the results on average are only 5 dB poorer and can still be used to 

guide the management. Patients with otitis  media with effusion most 

commonly has a conductive hearing loss. 
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FIGURE 10 : PURE TONE AUDIOGRAM IMAGE 
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CARHART NOTCH IN THE BONE-CONDUCTION THRESHOLDS: 

 As otitis media with effusion is a conductive pathology, it is 

associated with a Carhart notch in the bone-conduction threshold at 2kHz. 

By definition, the notch has to be 10dB or greater between 0.5kHz and 

4kHz. In children older than the typical age group for Otitis media with 

effusion , a Carhart notch was present in 48% of children with otitis 

media with effusion whose mean age was 9 years. The positive predictive 

value of a Carhart notch in diagnosing fluid at myringotomy was 97% 

and the negative predictive value was 87%. 
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MANAGEMENT: 

COUNSELLING AND HEARING TACTICS 

Parents of children with OME are often misguided and are not 

properly informed to the cause, nature and long term effects of the 

condition. Foremost,  the specialist, should spend some time explaining 

about the condition to the parents. In general, OME is a benign 

condition with a high spontaneous recovery rate with no serious long-

term sequelae. The most important concern about the condition will be 

the hearing. The persons who are in close contact with the child, 

including any care giver or teacher, should be made aware that hearing-

related disability can be minimized by adopting hearing tactics, including 

the following: 

Seek the child’s attention before starting to talk. 

Eliminate  the background noise as much as possible (e.g. turn off 

the television). 

Face the child so that they can see you talk to encourage lip 

reading. 
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Speak in a normal voice in volume, speed and emphasis, as close 

as possible to the child. 

1). MEDICAL MANAGEMENT: 

TOPICAL AND SYSTEMIC  STEROIDS: 

 Mohammad  Waheed  El-Anwar41 et al, and  Ahmad Abdel41 et al 

in their study reported that topical nasal steroid spray is an effective 

treatment for OME, showing a result similar to systemic steroid but 

without the hazard of  systemic side effects. It can be used for longer, 

with much greater safety. It could also be helpful in controlling nasal 

allergy and the adenoid size, which are contributing factors in developing  

OME and its recurrence. Further studies are in progress to investigate its 

use for longer duration and in recurrent cases.  

ANTIBIOTICS:  

 A Cochrane based trial study conducted by Thomsen20 J el, 

Rosenfeld21 et al, Williams RL22 el at revealed that there was evidence to 

show that antibiotics had no significant benefit in the short term.  
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NASAL DECONGESTANTS: 

 Mandel EM19 et al reported that Antihistamines/decongestants had 

no significant effect on the resolution rate of otitis media with effusion. 

Nasal decongestants are not recommended for use in childhood otitis 

media with effusion. 

MUCOLYTICS: 

 Mucolytics do not have significant effect on otitis media with 

effusion. 

2). SURGICAL MANAGEMENT: 

MYRINGOTOMY AND INSERTION OF VENTILATION TUBES: 

 Myringotomy involves making an incision in the pars tensa of 

tympanic membrane. Myringotomy and aspiration of fluid from the 

middle ear without the insertion of a ventilation tube is ineffective in the 

surgical management of otitis media with effusion. Because the incision 

made on the tympanic membrane, closes within few days and the 

condition recurs. 

Ventilation tubes are made out of different materials. Although 

Teflon grommets are most commonly used. The other materials available 
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are Titanium-, gold-, or silver-oxide-coated ventilation tubes, which 

inhibit the biofilm formation. Biomaterials like ionized silicone made 

ventilation tubes are more resistant to biofilm formation, which in turn 

reduces the risk of plugging of the ventilation tube and post operative 

otorrhoea. 

Ventilation tubes like Shepard and Shah stay in the tympanic 

membrane for a shorter period of time than the T-tubes which stays for a 

quite longer time. The longer a tube stays , the higher is the chance of 

complications which includes plugging of the lumen, infection, thinning, 

and collapse of the tympanic membrane with possible retraction and 

permanent perforation. About 55% of the shepard grommet gets extruded 

within 6 months, while only 10% of the T-tubes gets extruded within the 

same period of time. 

In the future , both biofilm formation with infective complications 

and persistent perforation may be reduced or abolished by a currently 

experimental biodegradable, absorbable ventilation tube made up of poly-

bis (ethylanate) phosphazene. The effect of myringotomy and ventilation 

tubes in OME was reported by Rovers MM24 et al, Gates25 et al, and 

Mandel EM26 et al. 
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SURGICAL TECHNIQUE: 

SITE: 

 The preferred insertion site of the ventilation tube is anteroinferior 

quadrant of pars tensa through a circumferential or radial incision because 

it allows the ventilation tube to stay longer and also minimize the damage 

to tympanic membrane and reduces the risk of perforation. Insertion of 

the ventilation tube in the posterosuperiorly quadrant of pars tensa is not 

recommended because of the risk of damaging the ossicular chain. The 

ventilation tube inserted via a radial or circumferential incision does not 

influence the extrusion rate. Placement of the grommet anteroinferiorly 

compared with posteroinferiorly lengthens the time a Shepard ventilation 

tube remaining in situ (80% versus 45% at 6 months and 30% versus 15% 

at 12 months). A tube placed anteriorly is also associated with reduced 

incidence of persistent perforation compared to a tube placed posteriorly 

in the tympanic membrane (1.8% versus 3.7%). 
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FIGURE 11 : ENDOSCOPIC IMAGES OF MYGINGOTOMY 
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SURGICAL ASPIRATION : 

While usual practice is to aspirate middle ear fluid through the 

myringotomy prior to insertion of ventilation tubes, there is no evidence 

to support this. Hearing levels following three months of insertion of a 

ventilation tube were the same independent of aspiration. Thomas20 et al 

in his study reported that myringotomy  produced  tympanosclerosis, 

which is not likely to be clinically significant unless it is extensive. 

 

FIGURE 12 : ENDOSCOPIC IMAGE SHOWING MYRINGOTOMY 

AND ASPIRATION OF MIDDLE EAR FLUID IN LEFT EAR 
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FIGURE 13 :ENDOSCOPIC IMAGE SHOWING SHEPARDS 

GROMMET IN RIGHT TYMPANIC MEMBRANE 

 

TOPICAL PREPARATIONS : 

 To minimize the risk of the ventilation tube blockage with blood 

and mucus, ear drops can be used at the time of insertion of ventilation 

tubes.  It also minimize local infection during the early post-operative 

period. 

ADENOIDECTOMY : 

 The efficacy of adenoidectomy for otitis media with effusion in 

children treated with tympanostomy tube placement was reported by 

Paradise JL32 et al and Bluestone CD33 et al. 
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SURGICAL TECHNIQUES : 

Blind curettage adenoidectomy using St Clair Thomson adenoid 

curette continues to be the most widely used technique. Digital palpation 

on table and blind curettage is used in 79.2% of cases, while only 8.1% 

use suction coagulation under direct vision.  

Disadvantage of Blind curettage adenoidectomy includes 

unpredictable bleeding, poor access to choanal adenoid and risk of trauma 

to the Eustachian cushions. 

 Suction diathermy technique affords direct visualization with 

minimal blood loss (mean 4 mL versus 50 ml ), haemostasis and 

negligible risk of post-operative haemorrhage. 

Suction diathermy is also effective in performing partial 

adenoidectomy, leaving a ridge of adenoidal tissue at the inferior part of 

the nasopharynx, minimizing the risk of velopharyngeal insufficiency in 

those children where this is likely after removal of the adenoid.  

Coblation assisted adenoidectomy, has the advantages of less 

intraoperative blood loss and lower incidences of postoperative bleeding 
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and recurrence rate, while the disadvantage is high unit cost for 

adenoidectomy alone.  

KTP laser is associated with a high risk of nasopharyngeal stenosis, 

which has not been reported using gold laser for adenoidectomy. All 

single-use instrument techniques have the advantage of abolishing the 

potential risk of infection transmission. 

SURGICAL OUTCOMES 

HEARING OUTCOMES OF VENTILATION TUBE INSERTION 

The Cochrane systematic review of ‘grommets for hearing loss 

associated with otitis media with effusion in children’ conducted by  Lous 

J et al and Burton MJ et al concluded that the benefits of grommet appear 

significant and their effects on hearing diminish gradually during the first 

year after surgery. Potential adverse effects on the tympanic membrane 

are common after grommet insertion. Therefore an initial period of 

watchful waiting should be considered for most children with OME. As 

no evidence is yet available for the subgroups of children with speech or 

language delay, behavioural and learning problems or children with 

defined clinical syndromes (generally excluded from the primary studies 
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included in this review), the clinician will need to make decisions 

regarding treatment for such children based on other evidence and 

indications of disability related to hearing impairment.  

From the trials reviewed, grommets were beneficial in 

the first 6 months. At 3 months, the mean hearing was 12 dB better in 

those receiving grommets, falling to 4 dB at 6–9 months.  

OUTCOMES OF ADENOIDECTOMY: 

 Chronic inflammatory change in the mucosa of the Eustachian tube 

and middle ear, secondary to biofilm infection of the adenoid rather than 

physical obstruction of the Eustachian tube is the likely cause, and hence 

removing adenoid by adenoidectomy is beneficial in the management of 

OME. Adenoidectomy reduces the need for reinsertion of ventilation 

tubes. The US guideline does not recommend adjuvant adenoidectomy 

until the second insertion of ventilation tubes. Effectiveness and outcome 

of adenoidectomy and tympanostomy tubes in otitis media with effusion 

was reported by Gates GA34 et al and N A Black35 et al.  
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HEARING  

In the TARGET28  trial, adenoidectomy at the time of insertion of 

ventilation tubes doubled the benefit and extended better hearing through 

the second year following intervention, reducing the need for repeat 

insertion of ventilation tubes, with an absolute risk reduction of 21%. 

UPPER RESPIRATORY TRACT SYMPTOMS  

Adjuvant adenoidectomy confers the additional benefit of 

improved respiratory health over a 2-year period following surgery. 

COMPLICATIONS OF VENTILATION TUBES 

 Complications of ventilation tube insertion in children with OME  

was reported by djordjeviv40 et al. 

OPERATIVE 

The most common operative complication is displacement of the 

ventilation tube into the middle ear(accounts for 0.5% of cases). The tube 

should be carefully retrieved so as to avoid damage to the middle ear 

structures. Posterosuperior myringotomy must be avoided, as this 

increases the risk of damage to the ossicular chain. Very rarely, a high 
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riding dehiscent jugular bulb may be pierced by an inferiorly placed 

myringotomy. 

1). EARLY POST-OPERATIVE  

Aspiration at the time of surgery is unlikely to prevent the blockage 

of the lumen of the ventilation tube. Early infection around the ventilation 

tube occurs in 9% of ears. Topical antibiotic steroid drops at the time of 

surgery can reduce the incidence to 1%. Although likely to be safe in 

clinical practice, aminoglycoside drops carry the potential risk of both 

ototoxicity and vestibulotoxicity and should be avoided. Quinolone 

antibiotic eardrops are a safer alternative. 

OTORRHOEA  

Otorrhoea in association with a ventilation tube in site in the pars 

tensa may follow an acute upper respiratory tract infection or can be the 

result of a chronic biofilm infection of the ventilation tube itself.  

Post-operative otorrhoea is the most common complication with a 

reported incidence of 10–50% .  While oral amoxicillin clavulanate 

combined with daily aural toilet was significantly more effective than 

placebo and daily aural toilet, no significant benefit could be shown for 
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topical aminoglycoside preparations compared with each other or with 

oral steroids and oral antibiotics. In a randomized, double-blind, 

controlled trial, topical ciprofloxacin drops were superior to topical saline 

and systemic antibiotics in managing ventilation tube otorrhoea. Failure 

rates were 23%, 58% and 70% in the groups treated with topical 

ciprofloxacin, topical saline and oral amoxicillin respectively. 

2).LATE POST-OPERATIVE 

HEARING LOSS  

Neither myringotomy alone nor insertion of ventilation tubes 

resulted in a significant difference in long-term hearing level, compared 

to a gender matched normative data set. Where myringosclerosis was 

present in ears following grommet insertion, there was a small associated 

loss (4–5 dB) in the high-frequency range. Where pars tensa atrophy 

occurred after grommet surgery, the long-term change in hearing was 

limited to an overall loss of 3–4 dB. 

MYRINGOSCLEROSIS (‘TYMPANOSCLEROSIS’)  

The most common structural complication after ventilation tube 

surgery is myringosclerosis, occurring more often with long-term tubes. 

Hyaline degeneration of the collagen tissue in the fibrous layer of the pars 
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tensa is visible otoscopically as localized white patches or plaques. These 

do not occur in the absence of a history of otitis media. The frequency of 

myringosclerosis increases with the frequency of OME with an increased 

risk if a ventilation tube has been inserted. While there was difference 

between short- and long-term tubes in this review, a later systematic 

review concluded that myringosclerosis was more common with long-

term tubes. This review also concluded no hearing impairment resulted 

from the presence of myringosclerosis. 

TYMPANIC MEMBRANE PERFORATION  

When a ventilation tube extrudes, the initial pars tensa perforation 

usually heals. A perforation may then recur at the same site due to a 

subsequent episode of AOM and again, will normally heal spontaneously. 

Perforation is seen in between 1% and 6% of ears that have had a 

ventilation tube and in 1% of ears that have never had a ventilation tube 

inserted; perforation occurs more commonly in treated ears, and more 

often with long-term ventilation tubes. 
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PARS TENSA ATROPHY AND RETRACTION 

Thinning and retraction of the tympanic membrane are 

complications of persistent OME. In children initially referred with 

bilateral OME, pars tensa retraction to the incus or promontory 

(Sade grade 3/4) occurs in 8% of the better- and 10% of the poorer-

hearing ears. These retractions were not associated with a history of 

longer ear problems. Followed up over a 12-week watchful waiting 

period, they resolved in 69% of the better and 65% of the poorer 

ears. The OME had also resolved in 14% of the better and 10% of the 

poorer ears with a pars tensa retraction, respectively. 

Pars tensa atrophy  also occurs in approximately 3% and retraction 

to the incus or promontory in 2% of ears in 7–8-year-old children in 

whom there is no history of OME. This incidence is similar to that in 

children with transient episodes of OME. However, the incidence of 

atrophy, but not of retraction, increases to approximately 9% in those 

with persistent OME. In those who still have a ventilation tube insitu for 

their OME, the incidence of atrophy increases to approximately 68% and 

retraction to approximately 14%. It could be argued that this increase in 
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ears with a ventilation tube still in situ is because these are more 

persistent cases, rather than because of the ventilation tube itself. This is 

in part supported by the fact that the incidence is the same with short- and 

long-term tubes. It can be concluded that ventilation tubes do not prevent 

the occurrence of atrophy or retraction and should not be inserted for that 

reason alone. Cholesteatoma is uncommon enough to make it difficult to 

draw clear conclusions about the effect of ventilation tube insertion on 

the incidence of this condition. 

SWIMMING AND WATER CONTAMINATION  

A meta-analysis concluded that for bathing and swimming, but not 

diving, ear protection does not or only slightly reduces otorrhoea in 

children following ventilation tube insertion. 
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MATERIALS AND METHODS 

This study was conducted in the Department of ENT, Coimbatore 

Medical College Hospital, Coimbatore. It consists of 50 patients and their 

age ranges from 2-12 years.  

INCLUSION CRITERIA: 

Patients with adenoid hypertrophy ( grade 3 or 4 ) with glue ear, 

having type B tympanogram were included in the study. 

EXCLUSION CRITERIA: 

 Children of  age  <2 years and  >12 years, and those with history of 

ear discharge presently or in the past, and children with sensorineural 

hearing loss were excluded from the study. 

Patients who present to our out-patient department with adenoid 

hypertrophy and otitis media with effusion , who fulfill the inclusion and 

exclusion criteria of the study and who consented are selected for the 

study.  
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A detailed history was elicited from each patients, including 

history of hearing loss, behavioural changes, poor school performance, 

altered sleep habits and frequency of upper respiratory tract infection. 

Past history of ear discharge and any previous surgical intervention was 

elicited. Other co-existing medical and surgical illness were ruled out. All 

patients are examined with otoendoscopy and pneumatic otoscopy , 

findings are recorded. Findings are recorded in three formats: 

1. Normal tympanic membrane. 

2. Semitransparent tympanic membrane with amber coloured fluid 

in the middle ear/ air bubbles. 

3.  Dull / retracted /bulging lustureless tympanic membrane. 

Patient subjected to diagnostic nasal endoscopy so as to document 

the grade of adenoid hypertrophy. Other clinical examinations and tests 

are performed. Complete examination of throat is done. Tunning fork 

tests were performed.  

 All the children were subjected to pure tone audiogram and 

tympanometry to record and document the type and degree of hearing 

loss along with the type of tympanogram curve. 
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 Radiological investigations were performed. X ray Neck soft tissue  

lateral view  taken for all children to document the adenoid hypertrophy 

and the airway compromise it causes. 

 Total number of  50 cases were divided randomly  into two groups, 

Group A and Group B. 

 Group A : Managed with adenoidectomy alone. 

 Group B: Managed with adenoidectomy combined with 

myringotomy and grommet insertion. 

 Each group were followed up every 2 weekly and  their 

otoendoscopy , pure tone audiogram and tympanometry findings were 

documented at first, third and sixth month. During their regular followup, 

symptomatic improvement, and the post operative hearing improvement 

were recorded.      
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RESULTS AND ANALYSIS 

This study is a prospective analysis of the incidence, clinical 

profile, and the treatment outcome of the surgical management, 

conducted in the Department of ENT, Coimbatore Medical College 

Hospital, Coimbatore. 

 The demographic profile shows the mean age most commonly 

affected was 7.2 for group A and 6.7 for group B. Out of the 50 cases 

studied 62% (31 patients) were male and 38% (19 patients) were female. 

There was no significance with the gender and etiopathogenesis of the 

disease. 

 On pre-operative  otoendoscopic evaluation , in Group A 62% 

patients had dull tympanic membrane and 38%  patients had amber 

coloured  tympanic membrane. In Group B, 64% patients had dull 

tympanic membrane and 36% patients had amber coloured tympanic 

membrane. 

 On post-operative assessment, 

1. Otoendoscopy after 6 months followup 

Group A : 64% (32 ears ) had  normal tympanic membrane 
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     24% (12 ears ) had retracted tympanic membrane 

     12% (6 ears ) had dull tympanic membrane. 

Group B : 80% ( 40 ears ) had normal tympanic membrane 

     20% ( 10 ears ) had dull tympanic membrane. 

2. Tympanogram curve after 6 months followup 

Group A : 64% ( 32 ears ) had  type A curve 

     12% ( 6% ) had type B curve 

     24% ( 12 ears )  had type C curve 

Group B : 92% ( 46 ears ) had type A curve 

     8% ( 4 ears )  had type B curve 

3. Pure Tone Audiogram : Air-Bone Gap(AB gap) after 6 months 

follow up 

Group A : 64 % (16 patients ) had AB Gap < 10 dB  

     36 % ( 9 patients ) had AB Gap > 10 dB 

Group B : 84 % (21 patients ) had AB Gap < 10 dB  

     16 % ( 4 patients ) had AB Gap > 10 dB 



 
 

63 

 

TABLE NO 3 : AGE-WISE DISTRIBUTION OF THE STUDY 

PARTICIPANTS 

AGE DISTRIBUTION 

AGE GROUP A % 

GROUP 

B (%) TOTAL (%) 

     2 0 0% 1 4% 1 2% 

> 2 – 5 9 36% 8 32% 17 34% 

> 5 – 8 6 24% 9 36% 15 30% 

> 8 - 12 10 40% 7 28% 17 34% 

Total 25   25   50   

 

FIGURE NO 14 : AGE DISTRIBUTION OF THE STUDY 

PARTICIPANTS 
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TABLE NO 4 : GENDER DISTRIBUTION OF STUDY 

PARTICIPANTS 

GENDER DISTRIBUTION 

Gender 

GROUP 

A % 

GROUP 

B (%) TOTAL (%) 

Male 15 60% 16 64% 31 62% 

Female 10 40% 9 36% 19 38% 

Total 25   25   50   

 
FIGURE NO 15 : GENDER DISTRIBUTION OF STUDY 

PARTICIPANTS 

 



 
 

65 

 

TABLE NO 5 : POST-OPERATIVE OTOENDOSCOPIC 

FINDINGS - GROUP A 

OTOENDOSCOPY 
Followups (Months) 

1st 3rd 6th 

DULL 

 

Normal 18 19 24 

Retracted 11 9 7 

Dull 0 3 0 

AMBER 

Normal 6 11 8 

Retracted 5 5 5 

Dull 6 3 6 

 

FIGURE NO 16 : POST-OPERATIVE OTOENDOSCOPIC 

FINDINGS - GROUP A 
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TABLE NO 6 : POST-OPERATIVE OTOENDOSCOPIC 

FINDINGS - GROUP B 

OTOENDOSCOPY FINDINGS - GROUP B 

OTOENDOSCOPY 
Followups 

6th Month 

DULL 

 

Normal 23 

Retracted 9 

Dull 0 

AMBER 

 

Normal 17 

Retracted 1 

Dull 0 

 

FIGURE NO 17 : POST-OPERATIVE OTOENDOSCOPIC 

FINDINGS - GROUP B 
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TABLE NO 7 : COMPARISON OF POSTOPERATIVE 

OTOENDOSCOPY FINDINGS OF GROUP A & B 

OTOENDOSCOPY FINDINGS 

Otoendoscopy GROUP A % GROUP B (%) 

Normal 32 64% 40 80% 

Retracted 12 24% 0 0% 

Dull 6 12% 10 20% 

Total 50 
 

50 
 

 

FIGURE NO 18 : TYMPANOGRAM OF THE STUDY GROUPS 
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TABLE NO 8 : TYMPANOGRAMS  OF THE STUGY GROUPS 

Tympanograms 
Followups(Months) 

1st 3rd 6th 

Group A 

A 20 30 32 

B 10 6 6 

C 20 14 12 

Group B 

A 
  

46 

B 
  

4 

C 
  

0 

 

FIGURE NO 19 : TYMPANOGRAM COMPARISON OF THE 

STUDY GROUP 
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TABLE NO 9 :MEAN PURE TONE AUDIOGRAM 

GROUP 
 

Mean SD 
Std. 

Error 

95% CI for Mean 
Minimum Maximum Significance 

Lower Bound Upper Bound 

GROUP A 

PRE OP 26.22 3.56 0.50 25.20 27.23 18.00 33.50 
 

Ist Follow-up 22.19 3.59 0.51 21.17 23.21 16.00 30.00 <0.001 

3rd Follow-up 18.32 3.35 0.47 17.36 19.27 14.00 26.00 
 

6th Follow-up 15.40 3.39 0.48 14.43 16.36 10.00 26.00 
 

GROUP B 
PRE OP 29.20 3.46 0.49 28.22 30.18 21.00 36.00 

 
6th Follow-up 8.47 5.36 0.76 6.94 9.99 2.80 23.60 <0.001 
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FIGURE NO 20 : MEAN PURE TONE AVERAGE 
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TABLE NO 10 : AIR-BONE GAP OF THE STUDY GROUPS 
PTA - AB GAP Group A % Group B (%) Total (%) 

< 10db 16 64% 21 84% 31 62% 

>10db 9 36% 4 16% 13 26% 

Total 25   25   50   

 
FIGURE NO 21 : PURE TONE AVERAGE AIR-BONE GAP OF 

THE STUDY GROUPS 
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DISCUSSION 

 

Age is one of the most important risk factors of OME , Zielhuis3 et 

al., concluded there there two peaks ,one around 2 years and the other 

around 5 years while OME generally decreases after the age of five  , it 

continues to be seen in a significant proportion of school age children. In 

our study, there is bimodal age distribution and the mean age group is 

6.96. 

In our study , we found no significant association between genders 

in the prevalence of OME . Our results are similar to study done by Kiris7 

et al., and by Engel6 et al., . According to Tos5 et al., gender difference in 

otitis media with effusion represents mainly the influence of cultural 

factors. In our study, there is a higher prevalence in male children ( 62%) 

compared with female children(38%). 

 Khurshid Anwar15 et al, Saeed Khan et al., in their study reported 

that Type B tympanogram with flat curve was obtained in 71.4% of the 

ears. The diagnostic value of tympanometry was ;Sensitivity 85.85% , 

Specificity 72.22%;positive predictive value 94.44%; negative predictive 

value 48.14%; Accuracy of 83.76% . 
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 Tian36 et al., and Liu Y36 et al., in their study reported that  

adenoidectomy  was superior to non-surgical treatment in reducing the 

incidence of acute otitis media and removing the middle ear effusion. 

Adenoidectomy combined with tympanostomy tube was superior to 

tympanostomy tube alone in the removal of the middle ear effusion and 

improvement of hearing level. The results of our study is also similar to 

this study. The mean PTA after 6 months of surgery in adenoidectomy 

alone was 18.3 dB and in adenoidectomy combined with myringotomy 

and grommet insertion was 8.47 dB. AB-Gap after 6 months follow up in 

adenoidectomy alone was <10dB in 64% children, whereas it was 84% in 

adenoidectomy with grommet insertion.   

 A randomized control trial of surgery for glue ear conducted by N 

A Black35 et al, C F B Sanderson35 et al,  reported that myringotomy with 

grommet insertion produced a significant improvement in hearing which 

lasted for six to twelve months. Adenoidectomy resulted in only a modest 

improvement in hearing, though there was some evidence to suggest this 

was more long lasting than that obtained from the insertion of grommet.  
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 Gates34 and others  found a significantly better outcome in terms of 

hearing, decreased duration of middle ear effusion, longer time to 

recurrence, and fewer repeat operations in the children with 

tympanostomy tubes as compared with those undergoing myringotomy 

and aspiration. Similar conclusions were reached by Madel, Bluestone33, 

and Paradise32.  Paradise33  and others  argued that tympanostomy tubes 

should be used as the initial procedure of choice for patients with 

persistent OME, because tympanostomy tube placement is less involved 

and less expensive than adenoidectomy. They reserve adenoidectomy for 

cases with recurrent secretary otitis media. 
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SUMMARY 

In our study, the predominant age group was between 2-5 years 

(34%) and 8-11 years(34%). Mean age was 6.96.  Higher incidence in 

male ( 62%) than female (38%) children. Pre operatively, 63% ears had 

dull tympanic membrane and 37% ears had amber coloured tympanic 

membrane. All the patients had B type tympanogram curve. Post-

operatively, at the end 6 months of follow up, patients who underwent 

Adenoidectomy with grommet insertion had 94% normal tympanic 

membrane , 92% had type A tymanogram curve , mean PTA of 8.47 with 

P value of <0.001 and 84% patients had AB Gap < 10dB. While, patients 

who underwent Adenoidectomy alone had 72% normal tympanic 

membrane, 64% had type A tympanogram curve, mean PTA of 15.40 dB 

with P value of <0.001 and AB Gap of <10dB in 64% of children. In 

Group A, 6 patients had persistant retracted tympanic membrane at the 

end of 6 months of followup, and hence these patients were taken up for 

myringotomy with grommet insertion and they all imporved 

symptomatically.  
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CONCLUSION 

 From our study, it is evident that secretory otitis media is a 

treatable cause of conductive hearing loss and it is due to Eustachian 

tubal dysfunction secondary to adenoid hypertrophy and recurrent upper 

respiratory tract infection. Though there are many treatment options 

available, surgical management in the form of adenoidectomy / 

myringotomy with grommet insertion has better outcome in terms of 

hearing improvement and disease relapse and recurrence. Combined 

treatment options have even more better outcomes.  If the principle 

objective of the surgery for glue ear is to restore hearing at the earliest, 

then my study shows myringotomy with grommet insertion is the 

treatment of choice. The addition of adenoidectomy will increase the 

likelihood of restoration of normal function of the middle ear and 

prevents recurrent episodes.  Hence, considering the age group (school 

going) of the children included in my study, I would like to conclude my 

study stating that, Adenoidectomy combined with grommet insertion has 

better hearing improvement at the earliest and has the least rate of 

recurrence of the disease, in patients with adenoid hypertrophy with otitis 

media with effusion. 
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DIFFERENT TYPES OF GROMMET 
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ENDOSCOPIC IMAGE OF ADENOID (GRADE III) 
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ENDOSCOPIC MICRODEBRIDER ASSISTED 

ADENOIDECTOMY 
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POSTOPERATIVE IMAGE OF ADENOIDECTOMY 
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MYRINGOTOMY AND MIDDLE EAR FLUID ASPIRATION IN 

OTITIS MEDIA WITH EFFUSION IN LEFT EAR 
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MYRINGOTOMY AND SHEPARD’S GROMMET INSITU IN 

LEFT EAR IN A CASE OF OTITIS MEDIA WITH EFFUSION 
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PRE OPERATIVE TYMPANOGRAM OF A PATIENT  

IN GROUP B 
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POST OPERATIVE PURE TONE AUDIOGRAM OF A PATIENT 

IN GROUP B AT 6TH MONTH OF FOLLOEUP 
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PRE OPERATIVE PURE TONE AUDIOGRAM OF A PATIENT  

IN GROUP A 
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POST OPERATIVE PURE TONE AUDIOGRAM OF A PATIENT 

IN GROUP A AT 6TH MONTH OF FOLLOWUP 



 
 

87 

BIBLIOGRAPHY 

1. The adenoid : its history and a cautionary tale. Robert J. Ruben., 

The laryngoscope,volume 127, issue S2, 2017.  

2. Epidemiology of secretory otitis media. A descriptive cohort 

study.Fiellau-Nikolajsen M. Ann Otol Rhinol Laryngol. 1983 Mar-

Apr;92(2 Pt 1):172-7. 

3. Zielhuis GA, Rach GH, Van den Basch A, Van den Broek P.The 

prevalence of otitis media with effusion : a critical review of the 

Literature. Clinical Otolaryngology. 1990; 15:283-8 

4. The effect of the season on otitis media with effusion resolution 

rates in the New York Metropolitan area. Gordon MA1, Grunstein 

E, Burton WB. Int J Pediatr Otorhinolaryngol. 2004 

Feb;68(2):191-5. 

5. Tos M, Holm-Jensen S, Sorensen CH, Mogensen C.Spontaneous 

course and frequency of secretory otitis in 4-year-old children. 

Archives of Otolaryngology.1982; 108: 4-10. 

6. Engel J, Anteunis L, Volovics A, Hendriks J, Marres E. Risk 

factors of otitis media with effusion during infancy. International 

Journal of Paediatric Otolaryngology.1999b; 48: 239-49. 



 
 

88 

7. Prevalence and risk factors of otitis media with effusion in school 

children in Eastern Anatolia. Kırıs M1, Muderris T, Kara T, Bercin 

S, Cankaya H, Sevil E. Int J Pediatr Otorhinolaryngol.  2012 

Jul;76(7):1030-5.  

8. Sassen ML, Brand R, Grote JJ. Risk factors for otitis media 

witheffusion in children 0 to 2 years of age. American Journal of 

Otolaryngology. 1997; 18: 324-30. 

9. .Prevalence and risk factors for persistent otitis media with 

effusion in primary school children in Istanbul, Turkey. Gultekin 

E1, Develioğlu ON, Yener M, Ozdemir I, Külekçi M. Auris Nasus 

Larynx. 2010 Apr;37(2):145-9.  

10. Alho Op, OJa H, Koivu M. Sorri M. Risk factors for Chronic otitis 

media with effusion in infancy. Archives of Otolaryngology- Head 

and Neck Surgery. 1995:112 695-9 

11. The point prevalence of otitis media with effusion among primary 

school children in Western Sicily. Martines F ,  Bentivegna D, Di 

Piazza F, Martinciglio G, Sciacca V ,  Martines E . Eur Arch 

Otorhinolaryngol. 2010 May;267(5):709-14.  

12. Secretory otitis media , J Sade , Luntz Indian J Otolaryngol Head 

Neck Surg. 2005 Apr; 57(2): 110–111. 



 
 

89 

13. Tympanometry and otoscopy prior to myringotomy: issues in 

diagnosis of otitis media.Author links open overlay panel. Terese 

finitzo, SandyFriel .  International Journal of Pediatric 

Otorhinolaryngology.Volume 24, Issue 2, September 1992, Pages 

101-110. 

14. Tuning-fork tests in diagnosis of serous otitis media. Yung 

MW, Morris TM. Br Med J (Clin Res Ed). 1981 Dec 

12;283(6306):1576. 

15. Otitis media with effusion: Accuracy of tympanometry in detecting 

fluid in the middle ears of children at myringotomies Khurshid 

Anwar, 2016 Mar-Apr; 32(2): 466–470. 

16. Tympanometry for diagnosis and treatment of otitis media in 

general practice .Eva Johansen, Torben Lildholdt, Niels Damsbo,  

Ebbe Wendel Eriksen. Volume 17, Issue 4, August 2000, Pages 

317–322, 

17. Sheanan, P. Blaney AW, Sheanan NJ, Earley MJ. Sequelae of otitis 

media with effusion among children with cleft lip and /or palate. 

Clinical Otolaryngology. 2002:27 494-500 

18. Gates GA: Medical treatment of chronic otitis media with effusion 

(secretory otitis media). Otolaryngol Head Neck Surg 1986; 

94:350-354. 



 
 

90 

19. Mandel EM: Efficacy of amoxicillin with and without 

decongestant antihistamine for otitis media with effusion in 

children.N Engl J Med 1987; 316:432-437. 

20. Thomsen J: Antibiotic treatment of children with secretory otitis 

media. Arch Otolaryngol Head Neck Surg 1989; 115:447-451. 

21. Rosenfeld RM, Post JC: Meta-analysis of antibiotics for the 

treatment of otitis media with effusion. Otolaryngol Head Neck 

Surg 1992; 106:378-386 

22. Williams RL: Use of antibiotics in preventing recurrent acute otitis 

media and in treating otitis media with effusion: a meta analytic 

attempt to resolve the brouhaha. JAMA  1993; 143:1414-1418 

23. Gates GA: Medical treatment of chronic otitis media with effusion 

(secretory otitis media). Otolaryngol Head Neck Surg 1986; 

94:350-354. 

24. Rovers MM: The effect of ventilation tubes on language 

development in infants with otitis media with effusion: a 

randomized trial. Paediatrics 2000; 106:E42. 

25. Gates GA: Effectiveness of adenoidectomy and tympanostomy 

tubes in the treatment of chronic otitis media with effusion.N Engl 

J Med 1987; 31:1444-1451. 



 
 

91 

26. Mandel EM, Bluestone CD, Paradise JL: Myringotomy with and 

without tympanostomy tube insertion in the treatment of chronic 

otitis media with effusion. Arch Otolaryngol Head Neck Surg  

1989; 115:1217-1224. 

27. Medical Research council Multicentre Otitis Media Study group . 

Risk factors for persistence of bilateral otitis media with effusion. 

Clinical Otolaryngology 2001; 27:147-56 

28. Medical Research Council Multicentre Otitis Media Study Group. 

Surgery for persistent otitis media with effusion; generalizability of 

results from the UK trial (TARGET).Clinical Otolaryngology. 

2001 :26:417-24. Surgery. 2005:133: 360-65 

29. American Academy of Pediatrics . Otitis media with effusion ; 

clinical practice guideline. Pediatrics.2004:113: 1412-29 OME 

guidelines. 

30. Liu YS: Microorganisms in chronic otitis media with effusion. Ann 

Otol Rhino Laryngol 1976; 85:245-249. 

31. Paradise JL, Smith GC, Bluestone CD: Tympanometric detection 

of middle ear effusion in infants and children. Paediatrics.1976; 

58:198-210 

32. Paradise JL: Efficacy of adenoidectomy for recurrent otitis media 

in children previously treated with tympanostomy-tube placement. 



 
 

92 

Results of parallel randomized and nonrandomized trials. JAMA 

1990; 263:2066-2073.and others 

33. Bluestone CD, Cantekin EI, Beery QC: Certain effects of 

adenoidectomy on eustachian tube ventilatory function. 

Laryngoscope 1975; 85:113-127. 

34. Gates GA: Effectiveness of adenoidectomy and tympanostomy 

tubes in the treatment of chronic otitis media with effusion. N Engl 

J Med 1987; 31:1444-1451. 

35. A randomized control trial of surgery for glue ear N A Black, C F 

B Sanderson, A P Freeland, M P Vessey ; Br Med J 

1990;300:1551-6.\ 

36. A systematic review of adenoidectomy in the treatment of otitis 

media with effusion in children; Tian X, Liu Y, Wang M, Liu H; 2014 

Apr;29(8):723-5. 

37. Surgical treatments for otitis media with effusion: a systematic 

review.Wallace IF1, Berkman ND, Lohr KN, Harrison MF, Kimple 

AJ, Steiner MJ. Pediatrics. 2014 Feb;133(2):296-311. 

38. Grommets in otitis media with effusion: an individual patient data 

meta-analysis. Rovers MM , Black N, Browning GG, Maw 

R, Zielhuis GA, Haggard MP. 2005 May;90(5):480-5. 



 
 

93 

39. Surgical Treatments for Otitis Media With Effusion: A Systematic 

Review .Ina F. Wallace, Nancy D. Berkman, Kathleen N. 

Lohr, Melody F. Harrison, Adam J. Kimple, Michael J. Steiner 

Pediatrics February 2014, VOLUME 133 / ISSUE 2. 

40. Long term complications of ventilation tube insertion in children 

with otitis media with effusion. djordjević v, bukurov b, arsović 

n, ješić s, milovanović j, nešić v.vojnosanit pregl. 2015 

mar;72(3):299. 

41. The Efficacy of Nasal Steroids in Treatment of Otitis Media with 

Effusion: A Comparative Study.Mohammad Waheed El-

Anwar, Ahmad Abdel-Fattah Nofal, Alaa Omar Khazbak, Ahmad 

Ebrahim El Sayed, and Mohammad Ramadan Hassan.  Int Arch 

Otorhinolaryngol. 2015 Oct; 19(4): 298–301. 



 
 

ANNEXURES 

PROFORMA 

NAME:      AGE:    SEX: 

COMPLAINTS: Hard of hearing / blocking sensation of ears. 

Otalgia, Mouth Breathing, Snoring. 

HISTORY OF PRESENTING ILLNESS: 

1.HARD OF HEARING : 

• Side 

• Duration 

• Onset-sudden/insidious/progressive 

2.OTALGIA: 

•Side 

•Duration 

•Onset-sudden/gradual/progressive 

•Aggrevating factors/relieving factors 

3.MOUTH BREATHING 

4.SNORING 

5.POOR ACADEMIC PERFORMANCE 

6.RECURRENT UPPER RESPIRATORY TRACT INFECTION. 

7.EAR DISCHARGE 

HISTORY OF PREVIOUS ILLNESS: 



 
 

• Allergy  

• Asthma  

• ASOM  

• Pulmonary TB 

FAMILY HISTORY: Smoking, Allergy,parental educational 

qualification. 

SOCIO ECONOMIC HISTORY: overcrowding 

GENERAL EXAMINATION: 

Build, Anaemia, Jaundice, Cyanosis, 

Generalised Lymphadenopathy. 

Cardiovascular system: 

Respiratory system: 

Central nervous system: 

EXAMINATION OF EAR: RIGHT & LEFT 

Pinna 

Preauricular region 

Postauricular region 

External auditory canal 

Tympanic membrane 

Pars tensa 

Pars flaccida 



 
 

Handle of malleus 

Lusture 

Cone of light 

Retraction 

Movement 

TUNING FORK TESTS : 

Rinne test: 

Weber test: 

Absolute bone conduction tests: 

EXAMINATION OF NOSE: 

External Nose: 

Anterior rhinoscopy: 

Posterior rhinoscopy: 

Paranasal sinuses : 

Cottle’s Test : 

Cold Spatula Test : 

EXAMINATION OF THROAT: 

 • Oral hygiene 

 • Dental formula 

 • Lips, Tongue 

 • Palate(hard/soft), uvula 



 
 

 • Tonsillar pillars 

 • Tonsil 

 • Posterior pharyngeal wall. 

INVESTIGATIONS: 

Pure tone audiometry 

Impedance audiometry 

Otoendoscopy 

Pneumatic otoendoscopy 

Diagnostic nasal endoscopy 

X-ray PNS 

X-ray Skull Soft Tissue  lateral view for adenoids 

FOLLOW –UP: Otoscopy / Audiogram / Tympanometry. 



 
 

CONSENT FORM 

I  Master/ Miss.____________________ aged___________ years,  

S/D/o ____________________ residing at ________________________ 

_____________________________________________ is requested to 

be a participant in the study titled “COMPARISON OF 

ADENOIDECTOMY WITH AND WITHOUT GROMMET 

INSERTION IN CASES OF ADENOID HYPERTROPHY WITH 

OTITIS MEDIA WITH EFFUSION” conducted by Dr.R.Saranya., a 

postgraduate trainee in the department of ENT, Coimbatore Medical 

College Hospital, Coimbatore. I understand that I am eligible for the 

study as per the inclusion criteria, and also assure that I will answer any 

question and give any clarification about the study by agreeing to 

participate in this study. 

TOPIC OF RESEARCH 

COMPARISON OF ADENOIDECTOMY WITH AND 

WITHOUT GROMMET INSERTION IN CASES OF ADENOID 

HYPERTROPHY WITH OTITIS MEDIA WITH EFFUSION. 

PURPOSE OF RESEARCH 

1. To compare the effectiveness of adenoidectomy with and 

without grommet insertion in treating patients with grade 3 or 

grade 4 adenoid hypertrophy with OME ,in 2-12 yrs of age. 

2. To compare its long term effects. 



 
 

3. To identify the post operative hearing improvement. 

4. To identify the distribution of age and sex in cases with adenoid 

hypertrophy with OME. 

5.To arrive at the best treatment modality of Adenoid Hypertrophy 

with OME and to compare the published literature. 

PROCEDURES INVOLVED IN THE STUDY 

            Total number of  50 cases who fulfilled the inclusion and 

exclusion criteria of the study were divided randomly  into two groups, 

Group A and Group B. 

 Group A : Managed with adenoidectomy alone. 

 Group B: Managed with adenoidectomy combined with 

myringotomy and grommet insertion. 

 Each group were followed up every 2 weekly and  their 

otoendoscopy , pure tone audiogram and tympanometry findings were 

documented at first, third and sixth month. During their regular followup, 

symptomatic improvement, and the post operative hearing improvement 

were recorded. 



 
 

DECLINING FROM PARTICIPATION 

             You are hereby made aware that the participation in this study is 

purely voluntary and honorary, and you have all rights to decline from 

participating at any point of time prior to or during the study. 

PRIVACY AND CONFIDENTIALITY 

             You are hereby assured that your privacy is respected and all the 

information will be strictly confidential. 

AUTHORISATION TO PUBLISH RESULTS 

           The result may be published for scientific purposes or will be 

presented in scientific groups. In both the cases neither the identity will 

be revealed nor will the privacy be violated. 

Signature/ left thumb impression of the patient 

Station  

Date  

 

Signature/ left thumb impression of the witness 

Station  

Date   



 
 

xg;g[jy; gotk;  

bgah;  :  

taJ / ghypdk;  : 

Kfthp  : 

muR nfhit kUj;Jtf; fy;Y}hp kUj;Jtkidapy; fhJ/ \f;F/ 

bjhz;il gphptpy; gl;l nkw;gog;g[ gapYk; khztp 

kU. uh. ruz;ah mth;fs; nkw;bfhs;Sk; “COMPARISON OF 

ADENOIDECTOMY WITH AND WITHOUT GROMMET 

INSERTION IN CASES OF ADENOID HYPERTROPHY WITH 

OTITIS MEDIA WITH EFFUSION” Fwpj;j Ma;tpy; bra;Kiw 

kw;Wk; midj;J tpgu';fisa[k; nfl;Lf; bfhz;L vdJ 

re;njf';fis bjspt[g;gLj;jpf; bfhz;nld; vd;gij bjhptpj;Jf; 

bfhs;fpnwd;. 

vdJ kfd;/kfs; ,e;j Ma;tpy; fye;J bfhs;s KG 

rk;kkj;JlDk;/ Ra rpe;jida[lDk; rk;kjpf;fpnwd;.  

,e;j Ma;tpy; vd;Dila kfd;/kfspd; tpgu';fs; 

ghJfhf;fg;gLtJld; ,jd; Kot[fs; Ma;tpjHpy; btspaplg;gLtjpy; 

Ml;nrgid ,y;iy vd;gij bjhptpj;Jf; bfhs;fpnwd;. ve;j 

neuj;jpYk; ,e;j Ma;tpypUe;J ehd; tpypfpf; bfhs;s vdf;F chpik 

cz;L vd;gija[k; mwpntd;.  

 

,lk; : bgw;nwhhpd; ifbahg;gk;  

ehs; : 



 
 

MASTER CHART – GROUP A 

S.NO NAME AGE SEX IP NO/OP 
NO 

DATE OF 
SURGERY 

 
SIDE 

PRE OPERATIVE POST OPERATIVE  FOLOW UP IN MONTHS 

OTOENDOSCOPY PTA (conductive 
type) 

TYMPANOGRAM 
 

OTOENDOSCOPY PTA TYMPANOGRAM 
1st 3rd 6th 1st 3rd 6th 1st 3rd 6th 

1 BALAJI 9 MCH 15921 02-03-2018 RIGHT DULL 23.3© B TYPE N N N 20.2 18 15.8 C A A 
            LEFT DULL 24.6 © B TYPE N N N 22 18 16.2 C A A 
2 NIVESH 10 MCH 16221 02-06-2018 RIGHT DULL 28 © B TYPE R R R 26.2 25.4 20 C C C 
            LEFT AMBER 32 © B TYPE R R R 28.4 24.2 18 C C C 
3 SANJAY 5 MCH 16231 02-07-2018 RIGHT DULL 21 © B TYPE N N N 19.2 17 13.4 A A A 
            LEFT DULL 23.2© B TYPE N N N 21 16.3 12 A A A 
4 SAMEER 9 MCH 16245 13/2/18 RIGHT DULL 25.5© B TYPE N N N 18 15 12 A A A 
            LEFT DULL 24© B TYPE N N N 17 14 10 A A A 
5 YOGESHWARAN 5 MCH 16255 17/2/18 RIGHT AMBER 25.4© B TYPE R R R 22 19 17 C C C 
            LEFT AMBER 23.6© B TYPE R R R 21 18 16 C C C 
6 HAMASHREE 8 FCH 16294 03-10-2018 RIGHT DULL 19.2© B TYPE N N N 17.5 15 13.2 A A A 
            LEFT DULL 22© B TYPE N N N 20.6 17.2 15 A A A 
7 RIYAS AHAMED 9 MCH 139485 17/3/18 RIGHT AMBER 28.7© B TYPE D N D 20 14 18 B A B 
            LEFT AMBER 26.8© B TYPE D N D 22 15 20 B A B 
8 ARJUN 9 MCH 136279 24/3/19 RIGHT AMBER 22.8© B TYPE N N N 22 18.4 14.3 C A A 
            LEFT AMBER 26.8© B TYPE N N N 24 21.8 15.4 C A A 
9 MATHUVINI 8 FCH 143794 31/4/18 RIGHT DULL 22© B TYPE N N N 18 15 12 A A A 
            LEFT AMBER 26.4© B TYPE N N N 20 16 13 A A A 

10 AFRIDA 10 FCH 767113 04-07-2018 RIGHT DULL 20© B TYPE R R N 18.3 16.2 14.3 C C A 
            LEFT DULL 18© B TYPE R R N 16.4 15 12 C C A 

11 TAMILANBU 4 MCH 149485 05-02-2018 RIGHT AMBER 32© B TYPE D D D 30 26 21 B B B 
            LEFT AMBER 30© B TYPE D D D 28 25 22 B B B 

12 ASMINA 9 FCH 1475121 15/5/18 RIGHT DULL 23.1© B TYPE N N N 20.4 17.8 14.2 A A A 
            LEFT DULL 25.6© B TYPE N N N 23.8 19.6 16 A A A 

13 SATHYA RUBAN 4 MCH 1103793 06-05-2018 RIGHT DULL 26.4© B TYPE N N N 23.8 18 14.2 A A A 
            LEFT DULL 24.4© B TYPE N N N 20 17 13.6 A A A 

14 HAMNA SHRI 5 FCH 505356 23/6/18 RIGHT DULL 25.6© B TYPE R R R 20 18.2 16.3 C C C 
            LEFT AMBER 30.2© B TYPE R R R 23 19.3 17 C C C 

15 DEVANAYAGAM 7 MCH 18723 07-03-2018 RIGHT DULL 24.6© B TYPE N N N 20 18.4 13 A A A 
            LEFT DULL 26.5© B TYPE N N N 22.2 16.5 11.2 A A A 

16 VISHWA 5 MCH 18925 07-11-2018 RIGHT AMBER 28.7© B TYPE D N D 25 20 26 B A B 
            LEFT AMBER 30.2© B TYPE D N D 26.2 19.2 25 B A B 

17 KEERTHANA 9 MCH 19356 08-08-2018 RIGHT DULL 23.4© B TYPE N N N 22 17.4 14 A A A 
            LEFT DULL 24.6© B TYPE N N N 21.6 16.2 12.4 A A A 

18 ISHWARYA 9 FCH 19892 18/8/18 RIGHT DULL 25.4© B TYPE R R R 20.4 18 17 C C C 



 
 

            LEFT DULL 26.6© B TYPE R R R 21.2 19.6 18.3 C C C 

19 YASMIN 
FATHIMA 8 FCH 20158 09-11-2018 RIGHT AMBER 28.2© B TYPE C N N 26 16 12 B A A 

            LEFT AMBER 30© B TYPE C N N 25 15 10 B A A 
20 SNEKA 9 FCH 628718 26/9/18 RIGHT AMBER 32.3© B TYPE N D N 30 26 17 A B A 
            LEFT DULL 28.2© B TYPE N D N 26.2 22 16 A B A 

21 JANANI 5 FCH 384558 10-06-2018 RIGHT DULL 24.6© B TYPE R N N 22 17 14 C A A 
            LEFT DULL 25.5© B TYPE R N N 21.2 16.3 12.3 C A A 

22 THARUN 8 MCH 231605 16/10/18 RIGHT AMBER 28.6© B TYPE N N N 16 14.2 13 A A A 
            LEFT AMBER 30.2© B TYPE N N N 17 15 12.4 A A A 

23 VISHAL 5 MCH 167848 13/11/18 RIGHT DULL 28.6© B TYPE R R R 21 17.3 16 C C C 
            LEFT DULL 28© B TYPE R R R 22.1 16.5 15 C C C 

24 KAMALESH 
KUMAR 7 MCH 1551929 12-01-2018 RIGHT DULL 33.5© B TYPE C D N 30 26 16 B B A 

            LEFT DULL 32.5© B TYPE C D N 28.2 24.2 14.3 B B A 
25 THARIKASRI 4 FCH 1751997 23/1/19 RIGHT AMBER 27.6© B TYPE R R R 21 18 17 C C C 
            LEFT DULL 22.4© B TYPE R R R 22.3 17.6 16 C C C 

 



 
 

MASTER CHART – GROUP B 

S.NO NAME AGE SEX IP NO DOS SIDE 
PRE OPERATIVE POST OPERATIVE FOLLOW UP AFTER 6 MONTHS 

OTOENDOSCOPY PTA(CONDUCTIVE 
TYPE) TYMPANOGRAM OTOENDOSCOPY PTA (AB 

Gap) TYMPANOGRAM 

1 DHANSIR 4 MCH 18270 21/2/18 RIGHT DULL 23 B TYPE N 8.5 A TYPE 
            LEFT DULL 24   N 9.3 A TYPE 
2 AFSAL 10 MCH 1352317 21/2/18 RIGHT DULL 28 B TYPE N 8.5 A TYPE 
            LEFT DULL 30   N 8.3 A TYPE 
3 JAYASEELAN  8 MCH 132590 03-03-2018 RIGHT AMBER 26 B TYPE N 6.9 A TYPE 
            LEFT AMBER 26   N 6.5 A TYPE 
4 PRAVEENA 9 FCH 228707 24/3/18 RIGHT DULL 29 B TYPE N 9.1 A TYPE 
            LEFT DULL 27   N 7.1 A TYPE 
5 SHANMATHI 10 FCH 1395908 27/3/18 RIGHT AMBER 21 B TYPE N 12.9 A TYPE 
            LEFT AMBER 28   N  8.1 A TYPE 
6 AMRITH 2 MCH 407178 04-07-2018 RIGHT AMBER 32 B TYPE N 8.4 A TYPE 
            LEFT AMBER 29   N 8.2 A TYPE 
7 PRAVEEN 6 MCH 107743 18/04/18 RIGHT DULL 34 B TYPE N 9.3 A TYPE 
            LEFT DULL 28   N 8.1 A TYPE 
8 DHARSHINI 4 FCH 134293 05-02-2018 RIGHT DULL 32 B TYPE N 8.5 A TYPE 
            LEFT DULL 26   N 7.8 A TYPE 
9 BOOMIKA 8 FCH 1557422 05-08-2018 RIGHT DULL 36 B TYPE N 9.4 A TYPE 
            LEFT DULL 30   R 8.7 A TYPE 

10 AFSAL 5 MCH 1259395 23/5/18 RIGHT AMBER 32 B TYPE R 15.5 B TYPE 
            LEFT AMBER 34   N 18.3 B TYPE 

11 RIYA 5 FCH 195237 30/5/18 RIGHT DULL 28 B TYPE N 8.7 A TYPE 
            LEFT DULL 27   N 7.6 A TYPE 

12 DHARSHINI 11 FCH 1487323 06-02-2018 RIGHT AMBER 29 B TYPE N 9 A TYPE 
            LEFT AMBER 26   N 8.6 A TYPE 

13 NITHISH 6 MCH 1485682 06-06-2018 RIGHT DULL 27 B TYPE R 7.3 A TYPE 
            LEFT DULL 25   R 8.4 A TYPE 

14 SELVARAGHAVAN 8 MCH 1612623 27/6/18 RIGHT DULL 22 B TYPE N 9.4 A TYPE 
            LEFT DULL 29   N 7.9 A TYPE 

15 RAGAVAN 3 MCH 1612945 07-10-2018 RIGHT DULL 30 B TYPE R 23.6 B TYPE 
            LEFT DULL 35   R 21.1 B TYPE 

16 SUTHIR 9 MCH 1613890 14/8/18 RIGHT DULL 36 B TYPE N 8.1 A TYPE 
            LEFT DULL 34   N 9.2 A TYPE 



 
 

17 NAVEEN KUMAR 7 MCH 1623796 18/9/18 RIGHT AMBER 31 B TYPE N 8.9 A TYPE 
            LEFT AMBER 30   N 8.6 A TYPE 

18 ROHITH 3 MCH 1633897 22/9/18 RIGHT AMBER 33 B TYPE N 7.8 A TYPE 
            LEFT AMBER 29   N 8.8 A TYPE 

19 AFSAL 9 MCH 1660639 30/10/18 RIGHT DULL 31 B TYPE R 18.9 A TYPE 
            LEFT DULL 29   R 19.6 A TYPE 

20 SRIDEVI 6 FCH 1657251 31/10/18 RIGHT DULL 31 B TYPE N 7.4 A TYPE 
            LEFT DULL 32   N 8.8 A TYPE 

21 AFSANA 8 FCH 1664614 11-03-2018 RIGHT AMBER 33 B TYPE N 8.9 A TYPE 
            LEFT AMBER 28   N 9.2 A TYPE 

22 MOHAMMED 
IMRAN 5 MCH 166649 14/11/18 RIGHT DULL 29 B TYPE R 18.1 A TYPE 

            LEFT DULL 28   R 23.1 A TYPE 
23 JEROME 9 MCH 1285267 12-04-2018 RIGHT DULL 27 B TYPE N 7.4 A TYPE 
            LEFT DULL 28   N 7.1 A TYPE 

24 SATHEESWARAN 8 MCH 1712211 19/12/18 RIGHT AMBER 25 B TYPE N 9.4 A TYPE 
            LEFT AMBER 28   N 9.8 A TYPE 

25 VISHNUPRIYA 5 FCH 1783340 30/1/19 RIGHT DULL 31 B TYPE N 7.6 A TYPE 
            LEFT DULL 34   N 7.8 A TYPE 

 

 

 


