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Abstract 
 

Introduction: 
To study the long-term complications of tympanostomy tube insertion in young children 10 

years after surgery. 

 
Materials and Methods:  
In September 2011, the medical records of all patients who had undergone myringotomy with 
tympanostomy tube insertion between February 2000 and March 2001 at the two general 
hospitals of Isfahan University of Medical Sciences were studied. Of the 98 patients who 
fulfilled the inclusion criteria, 82 patients agreed to participate and were enrolled in the study. 
The complications of the operation were evaluated in these patients. 

 
Results:  
Of the 164 ears that were operated on, myringosclerosis was found in 17.1%, atrophy of the 

tympanic membrane in 1.2%, permanent perforation of the tympanic membrane in 0.6% and 

tympanic membrane atelectasis in 0.6%. None of the patients developed cholesteatoma as a 

complication of tympanostomy tube insertion. 

 
Conclusion:   
Considering the low risk of serious complications after 10 years, tympanostomy tube insertion 

is a safe and effective treatment option in the treatment of otitis media with effusion. 
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Introduction 

Otitis media with effusion (OME) is 

defined as collection of fluid in the middle 

ear cleft, in the presence of an intact 

tympanic membrane and with no evidence 

of inflammation (1). Between 35% and 70% 

of pre-school-aged children experience at 

least one episode of OME (2) and 

approximately 17% to 41% of children 

between the ages of 2 and 3 years old suffer 

from OME (3). The development of OME 

can either be as a result of Eustachian tube 

obstruction, or due to acute or chronic otitis 

media. Plenty of studies have evaluated the 

use of antibiotics in patients with OME and 

most of the studies indicate that antibiotics 

are not effective in treating OME. Other 

studies, however, have shown good results 

in children with OME following 

myringotomy with insertion of a 

tympanostomy tube (1). 

Indications for performing a myringotomy 

with tympanostomy tube insertion in OME 

include: 

1. OME lasting 4 months or longer with 

persistent hearing loss or other signs and 

symptoms; 

2.  Recurrent or persistent OME associated 

with increased risk of developmental 

problems regardless of hearing status; 

3. OME and structural damage to the 

tympanic membrane or middle ear (4). 

Myringotomy with tympanostomy tube 

insertion can create complications such as 

permanent perforation, atrophy of the 

tympanic membrane, retraction and atelectasis 

of the tympanic membrane and cholesteatoma. 

Since this operation is one of the more 

common operations performed under 

general anesthesia in children (5), and 

there are only a few studies regarding its 

long-term complications, we decided to 

study the long-term complications of the 

procedure and compare them with similar 

studies performed elsewhere. 

Materials and Methods  
This study included all the patients who 

had undergone myringotomy with 

tympanostomy tube insertion at Al-Zahra 

General Hospital and Kashani General 

Hospital in Isfahan between February 2000 

and March 2001. In September 2011, the 

medical records of more than 500 patients 

were studied and those who fulfilled the 

following inclusion criteria were recruited: 

1. OME resistant to appropriate antibiotic 

therapy that required treatment with 

myringotomy and tympanostomy tube 

insertion. 

2. Insertion of bilateral tympanostomy 

tubes. 

3. Placement of the grommet style of tube, 

4. Aged between 2 and 4 years old at the 

time of surgery. 

Exclusion criteria included: 

1. Craniofacial anomalies such as cleft lip 

or palate. 

2. Placement of special tympanostomy 

tube styles such as Paparella tubes, T-tubes 

or Collar Bobbin tubes. 

3. Patients requiring repeat tympanostomy 

tube insertion. 

Of the 98 patients who fulfilled the 

inclusion criteria, 82 patients agreed to 

participate and were enrolled in the study. 

An ear examination was performed with a 

microscope and the complications of the 

operation were studied and analyzed in the 

included patients. Parental consent was 

obtained and all the examinations were 

performed free of charge. 

 

Results 

In this survey, 82 patients who had 

undergone bilateral myringotomy with 

tympanostomy tube insertion for OME 10 

years prior to the study were examined and 

the statistical findings were analyzed. Out 

of 82 patients, 48 (58.5%) were male and 

34 (41.5%) were female. After 10 years 

none of the patients still retained a 

tympanostomy tube or had ongoing OME. 

Post-operative myringosclerosis was found 

in 25 (31.5%) patients, which was 

unilateral in 22 (26.8%) and bilateral in 3 

(3.6%) patients. Of the 164 ears that had 

been operated on, 28 (17.1%) had 
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myringosclerosis. Unilateral post-operative 

myringosclerosis was present in the right 

ear in 13 (7.9%) patients and in the left ear 

in 9 (5.5%) patients (Table 1). 
 

Table 1: Prevalence of myringosclerosis as a complication of myringotomy with tympanostomy tube 

insertion 

 
Number of ears 

(N = 164) 

Percentage 

(%) 

Unilateral Myringosclerosis in the Right Ear  13 7.9 

Unilateral Myringosclerosis in the Left Ear  9 5.5 

Bilateral Myringosclerosis  6 3.7 

No Myringosclerosis 136 82.9 

   

Perforation of the tympanic membrane was 

found in 1 (0.6%) ear, in 2 (1.2%) ears 

there was atrophy of the tympanic 

membrane, and in 1 (0.6%) ear there was 

atelectasis of the tympanic membrane. 

None of the patients had cholesteatoma 

(Fig. 1). 

 

 

Fig 1: Prevalence (%) of complications 10 

years after myringotomy with tympanostomy 

tube insertion. 

 

Discussion 

Mandel and colleagues studied 109 

children with OME that was resistant to 

treatment with antibiotics and showed that 

myringotomy with tympanostomy tube 

insertion is associated with  longer otitis 

media-free periods and better hearing 

compared with  myringotomy alone and 

non-surgical approaches (5). Similarly, a 

study by Rosenfeld and colleagues 

revealed that myringotomy with 

tympanostomy tube insertion improves the 

quality of life in children with OME (6). 

Bluestone and colleagues further 

concluded that simple myringotomy either 

by laser or cold knife is not the method of 

choice in preventing the recurrence of 

otitis media (7). 

Myringosclerosis is the deposition of 

hyaline and calcium in the collagen layer 

of the tympanic membrane. It often occurs 

in patients who have undergone 

tympanostomy tube insertion (8,9). 

Mattsson and colleagues proposed that the 

pathogenesis of myringosclerosis might be 

due to increased production of oxygen-

derived free radicals as an outcome of 

hyperoxic conditions leading to the 

accumulation and aggregation of sclerotic 

deposits (10). Trauma is a major factor in 

the development of myringosclerosis, and 

is most commonly associated with 

myringotomy and tympanostomy tube 

insertion. Intratympanic hemorrhage is 

also implicated in the pathogenesis of 

myringosclerosis and tympanosclerosis (8, 

11). The rate of occurrence of 

myringosclerosis after myringotomy with 

tympanostomy tube insertion was reported 

to be 48% by Bonding and Tos (12), 42% 

by Brown and colleagues (13), and 52% 
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by Pichichero and colleagues (14). Kay 

and colleagues reported a 32% incidence 

of myringosclerosis in their meta-analysis 

(15). Myringosclerosis was the most 

common complication of tympanostomy 

tube insertion in our study and we found a 

17.1% incidence rate of myringosclerosis 

in ears that had been operated on. 

Tube insertion may also lead to atrophy of 

the tympanic membrane (16, 17). Johnston 

and colleagues reported atrophy of the 

tympanic membrane as the most common 

complication following tube insertion as it 

occurred in 74.7% of ears with tubes (18). 

Maw and Bawden (17) and Yaman and 

colleagues (19) found tympanic membrane 

atrophy in 22% and 23.5% of ears with 

tubes, respectively. In comparison, ears 

with otitis media but no tubes develop 

focal atrophy in 14% of cases (15). In the 

study by Brown and colleagues, 13% of 

patients had tympanic membrane atrophy 

(13). We found atrophy in 1.2% of ears 

that had been operated on. 

Tympanic membrane retraction and 

atelectasis was found in 1.6% of patients in a 

study by McLelland (20). In contrast, 

Valtonen and colleagues reported a point-

prevalence of 16.7% for tympanic 

membrane retraction in their 5-year follow-

up study (21). Daly and colleagues found 

atelectasis in 38% of ears with tubes (22). 

Only 0.6% of ears that were operated on 

developed this complication in our study. 

Permanent perforation is one of the most 

serious complications following 

tympanostomy tube insertion, because it 

requires additional intervention. Bingham 

and colleagues suggested that 1 year should 

be the cutoff time for a perforation to be 

considered as a permanent perforation (23). 

Wilson suggested that the cause of a 

tympanic membrane perforation secondary 

to tympanostomy tube insertion might be 

due to the growth of squamous epithelium 

onto the undersurface of the tympanic 

membrane (24). Perforation of the tympanic 

membrane was observed in 1% of patients in 

a study conducted by Curley (25). Perforation 

was reported in 13% to 18% of patients by 

Matt and colleagues (26) and in 3.1% of 

patients by McLelland (20). Other 

investigators have reported rates of 

perforation of the tympanic membrane of 

between 1.1% and 9% following 

tympanostomy tube insertion (27, 28). We 

found an incidence rate of 0.6% for tympanic 

membrane perforation in our study. 

Cholesteatoma was found in 0.1% of cases 

in McLelland’s study (20). Kay and 

colleagues’ meta-analysis revealed a mean 

prevalence of cholesteatoma of 0.8% (15). 

Valtonen and colleagues found no 

cholesteatoma in their patients (21). We 

also did not encounter cholesteatoma as a 

complication of myringotomy with 

tympanostomy tube insertion. 
 

Conclusion 

The incidence of complications following 

myringotomy with tympanostomy tube 

insertion was lower in our study compared 

with similar studies. This difference could be 

due to racial factors, a longer follow-up 

period or the style of tympanostomy tube 

used in the operations. From our study, it can 

be concluded that myringotomy with 

tympanostomy tube insertion is not 

associated with serious long-term 

complications, and should be strongly 

considered as a treatment option for OME 

that is resistant to treatment with antibiotics. 
 

Acknowledgement 

All the listed authors disclose that there 

are no financial or personal conflicts that 

might influence our work. Funding was 

provided by Isfahan University of Medical 

Sciences. All the listed authors state that 

the submitted paper is neither published 

already nor under review in any other 

journal. All the listed authors confirm that 

no harmful procedures were performed 

and the confidentiality of patient records 

was observed in every stage of this study.  

 



Otologic Findings after Tympanostomy Tube Insertion 

  
 

 
 

Iranian Journal of Otorhinolaryngology No.4, Vol.24, Serial No.69, Autumn 2012, 185 

 

References 

1. Buchman CA, Levine JD, Balkany TJ, Lee KJ. Infections of the ear. In: Essential Otolaryngology 

Head and Neck Surgery. 8
th 

ed. New York: Mc Graw Hill; 2003: 462-511. 

2. Casselbrant ML, Brostoff LM, Flaherty MR. Otitis media with effusion in pre-school children. 

Laryngoscope 1985; 95(4): 428-36. 

3. Poulsen G, Tos M. Repetitive tympanometric screening of two years old children. Scand Audiol 

1980; 9(1): 21-8. 

4. Flint PW, Haughery BH, Lund VJ, Niparko JK, Richardson MA. Acute otitis media and otitis 

media with effusion. In: Cummings Otolaryngology Head and Neck Surgery. 5
th
 ed. Philadelphia: 

Mosby; 2010: 2772. 

5. Mandel EM, Rockette HE, Bluestone CD. Myringotomy with and without tympanostomy tubes for 

chronic otitis media with effusion. Arch Otolaryngol Head Neck Surg 1989; 115(10): 1217-24. 

6. Rosenfeld RM, Bhaya MH, Bower CM. Impact of tympanostomy tubes on quality of life. Arch 

Otolaryngol Head Neck Surg 2000; 126(5): 585-92. 

7. Bluestone CD, Bailey BJ, Calhoun KH, Deskin RW, Johnson JT. Controversies in tonsillectomy, 

adenoidectomy and tumpanostomy tubes. In: Otolaryngology Head and Neck Surgery. 3
rd 

ed. 

Philadelphia: Lippincott-Raven; 2001: 1000-4. 

8. Friedman EM, Sprecher RC, Simon S, Dunn JK. Quantitation and prevalence of tympanosclerosis 

in a pediatric otolaryngology clinic. Int J Pediatr Otorhinolaryngol 2001; 60(3): 205-11. 

9. Unceri C, Baglam T, Yazici M. The effect of vitamin E treatment on the development of 

myringosclerosis after ventilation tube insertion. Int J Pediatr Otorhinolaryngol 2006; 70(6): 1045-8. 

10. Mattsson C, Marklund SL, Hellstrom S. Application of oxygen free radical scavengers to diminish 

the occurrence of myringosclerosis. Ann Otol Rhinol Laryngol 1997; 106(6): 513-8. 

11. Maw AR. Development of tympanosclerosis in children with otitis media with effusion and 

ventilation tubes. J Laryngol Otol 1991; 105(8): 614-7. 

12. Bonding P, Tos M. Grommets versus paracentesis in secretory otitis media: a prospective 

controlled study. Am J Otol 1985; 6(6): 455-60. 

13. Brown MJ, Richards SH, Ambegaokar AG. Grommets and glue ear. J R Soc Med 1978; 71(5): 353-6. 

14. Pichichero ME, Berghash LR, Hengerer AS. Anatomic and audiologic sequelae after 

tympanostomy tube insertion or prolonged antibiotic therapy for otitis media. Pediatr Infect Dis J 

1989; 8(11): 780-87.  

15. Kay DJ, Nelson M, Rosenfeld RM. Meta-analysis of tympanostomy tube sequelae. Otolaryngol 

Head Neck Surg 2001; 124(4): 374-80. 

16. Vlastarakos PV, Nikolopoulos TP, Korres S, Tavoulari E. Grommets in otitis media with effusion: 

the most frequent operation in children, but is it associated with significant complications? Eur J 

Pediatr 2007; 166(5): 385-91. 

17. Maw AR, Bawden R. Tympanic membrane atrophy, scarring, atelectasis and attic retraction in 

persistent, untreated otitis media with effusion and following ventilation tube insertion. Int J Pediatr 

Otorhinolaryngol 1994; 30(3): 189-204. 

18. Johnston LC, Feldman HM, Paradise JL, Bernard BS, Colborn DK, Casselbrant ML, et al. 

Tympanic membrane abnormalities and hearing levels at the ages of 5 and 6 years in relation to 

persistent otitis media and tympanostomy tube insertion in the first 3 years of life: a prospective study 

incorporating a randomized clinical trial. Pediatrics 2004; 114(1): e58-e67. 

19. Yaman H, Yilmaz S, Alkan N, Subasi B. Shepard grommet tympanostomy tube complications in 

children with chronic otitis media with effusion. Eur Arch Otorhinolaryngol 2010; 267: 1221-24. 

20. McLelland CA. Incidence of complications from use of tympanostomy tubes. Arch Otolaryngol 

Head Neck Surg 1980; 106(2): 97-9. 

21. Valtonen HJ, Qvarnberg YH, Nuutinen J. Otological and audiological outcomes five years after 

tympanostomy in early childhood. Laryngoscope 2002; 112(4): 669-75. 



Barati B, et al 

 

186, Iranian Journal of Otorhinolaryngology No.4, Vol.24, Serial No.69, Autumn 2012 
 

22. Daly KA, Hunter LL, Lindgren BR, Margolis R, Giebink GS. Chronic otitis media with effusion 

sequelae in children treated with tubes. Arch Otolaryngol Head Neck Surg 2003; 129(5): 517-22. 

23. Bingham BJ, Gurr PA, Owen G. Tympanic membrane perforation following the removal of 

ventilation tubes in the presence of persistent aural discharge. Clin Otolaryngol 1989; 14(6): 525-8. 

24. Wilson DF. Tympanic membrane perforations secondary to ventilation devices: special 

considerations. Laryngoscope 1981; 91(6): 877-82 

25. Curley JW. Grommet insertion: some basic questions answered. Clin Otolaryngol Allied Sci 1986; 

11(1): 1-4. 

26. Matt BH, Miller RP, Meyers RM, Campbell JM, Cotton RT. Incidence of perforation with Goode 

T-tube. Int J Prdiatr Otorhinolaryngol 1991; 21(1): 1-6. 

27. Barfoed C, Rosborg J. Secretory otitis media: long-term observations after treatments with 

grommets. Arch Otolaryngol Head Neck Surg 1980; 106(9): 553-6.     

28. Karma P, Sipila M, Kokko E. Long-term results of tympanostomy treatment in chronic secretory 

otitis media. Acta Otolaryngol Suppl (Stockh) 1982; 93(386): 163-5. 

 


