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Paediatric Tympanoplasty

PAEDIATRIC TYMPANOPLASTY: ANATOMICAL AND FUNCTIONAL RESULTS
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ABSTRACT

Objective: To analyse outcome of tympanoplasty in children is with regard to graft success rate and hearing improvement. 
Study Design: Interventional and descriptive. 
Place and Duration: ENT department of Fauji Foundation Hospital, Rawalpindi, from March 2003 to November 2005.  
Patients and Methods: Thirty three children between the ages of 8 to 14 years undergoing 37 tympanoplasties. All of them had dry central tympanic membrane perforations of various sizes secondary to chronic tubotympanic suppurative otitis media. 
Results: Post auricular approach and underlay technique of tympanoplasty was used to repair the tympanic membrane perforation in all cases. They were then followed up at monthly interval for up to at least 6 months.  During that period, they were observed for the development of complications like graft failure, lateralization of graft and atelactasis. At the end of 6 months of follow up, pure tone audiogram with air and bone conduction thresholds was repeated to evaluate the change in air bone gap i.e., the difference between the average pre- and postoperative air bone gap at 0.5, 1 and 2 kHtz. Results were statistically analyzed with paired sample t test using statistical soft ware package SPSS 10.0.  Thirty four out of 37 operated ears had full graft take at 6 months of follow up resulting in graft success rate of 91.9%.  Average air bone gap closure was 13.5 dB (range 5 to 33.3 dB). The change in pre and post-operative air bone gap was found to be statistically significant (p< 0.05).  
Conclusion: Tympanoplasty proved to be a useful intervention in children age 8 to 14 years. The procedure gave good anatomical and functional results.
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INTRODUCTION
Tympanoplasty is a surgical technique used to restore the anatomy and function of middle ear.  The type I tympanoplasty or myringoplasty is performed when there is only tympanic membrane perforation without any ossicular damage.  The main objectives of tympanoplasty are to restore the integrity of tympanic membrane and improve hearing level [1].
With the passage of time, tympanoplasty in adult population has established itself as an effective and rewarding operation but considerable controversy surrounds the subject of tympanoplasty in children.  The reluctance to perform this type of surgery in children is mainly based upon the opinion that a child has higher susceptibility to upper respiratory tract infections and eustachian tube dysfunction as compared to adults resulting in recurrent middle ear disease which may jeopardize the results of tympanoplasty [2]. Moreover, tympanic membrane perforation may be beneficial to children with poor eustachian tube function because it provides ventilation to middle ear by acting as a ventilation tube.  If tympanoplasty is performed in these children with poor tubal function, it will result in graft medialization or retraction and ultimately recurrent middle ear infections negating the benefits of surgery.

Various published case series on pediatric tympanoplasty have shown conflicting opinions about the indications, patient selection, timing and technique of surgery, however much debate is centered around the correct timing to perform surgery [3]. The proponents of pediatric tympanoplasty suggest that operation at early age prevents further damage to middle ear and hearing mechanism. Moreover, improvement in hearing has a positive impact on child language, learning and socialization [4]. 
The goal of this study was to evaluate the results of tympanoplasty in pediatric population with regards to its anatomical and functional results.

PATIENTS AND METHODS
An interventional and descriptive study was conducted at the Department of Otolaryngology and Head & Neck surgery, Fauji Foundation Hospital, Rawalpindi during the period of March 2003 to November 2005.  All those children between the ages of eight to fourteen years having dry central tympanic membrane perforation secondary to chronic tubotympanic suppurative otitis media were included in the study.  A detailed history was taken and thorough ear nose throat examination was done.  All patients were examined under otomicroscope and findings were recorded in a pre-designed performa.  The information obtained was age and sex of patient, duration of disease, size and site of tympanic membrane perforation, status of middle ear mucosa and ossicles, previous ear surgery and nasal complaints. Size of tympanic membrane perforation was classified according to the criteria given in (table-1).  All those patients with chronic rhinosinusitis, prior ear surgery, atticoantral type of disease and ossicular necrosis were excluded from the study. Pure tone audiometery with air and bone conduction threshold was done in all patients.  Patients selected according to the above mentioned criteria underwent type I tympanoplasty using post aural approach and underlay technique.  Post operative antibiotic cover was given for 5 days. Patients were discharged on second postoperative day and were followed up after three weeks when bismuth iodoform paraffin paste pack was removed from the external auditory canal.  Status of graft noticed on that visit.    They were then followed up at monthly interval for up to at least 6 months.  During that period, they were observed for the development of any complications e.g., graft failure, lateralization of graft, atelactasis etc. At the end of 6 months of follow up, pure tone audiogram with air and bone conduction thresholds was repeated to evaluate the change in air bone gap i.e., the difference between the average pre- and postoperative air bone gap at 0.5, 1 and 2 kHtz. Results were statistically analyzed with paired sample t test using statistical software package SPSS 10.0. Statistical significance was accepted as p<0.05.

RESULTS
A total of 33 children, 19 (57.6%) males and 14 (42.4%) females, underwent 37 tympanoplasties, were included in the study.  The ages of the children ranged from 8 to 14 years. Twelve (36.4%) were between the age of 8 to 11 years whereas 21 (63.6%) were between the age of 12 to 14 years. Average duration of disease was 4 years (range 7 months to 11 years). Size of perforation in these patients was given in (table-2).

All ears underwent type I tympanoplasty utilizing post aural approach. Temporalis fascia graft was used for repairing tympanic membrane perforation. Underlay technique of tympanoplasty was used in all cases. Average follow up period was 11 months (range 6 to 36 months). Full graft take was noted in 34 (91.9%) cases at the end of 6 months follow up. Lateralization of graft was not noticed in any case but one case (2.7%) had atelactasis.

Hearing improvement was noticed in all patients at 6 months of follow up. Average air bone gap decreased by 13.5 dB (range 5 to 33.3 dB).  The change in pre and post-operative air bone gap was found to be statistically significant (p< 0.05).

DISCUSSION
Although tympanoplasty in adult population has established itself as an effective and rewarding operation but considerable controversy continues regarding the advisability of tympanic membrane repair in young children [5]. The reluctance to perform tympanoplasty in children is mainly based upon the opinion that children have less immunity to upper respiratory tract infections as compared to adults.  Moreover, eustachian tube function in children is not as developed as in adults making them susceptible to recurrent middle ear infections [6]. Those who are in favor of pediatric tympanoplasty suggests that an early operation not only prevents further damage to hearing mechanism and eliminate the need to take water precautions but also results in hearing improvement which will positively influence the child learning capabilities [4]. Thus there are arguments both in favor of tympanoplasty in children as well as against it.  The core issue of this controversy is to find out the most appropriate age at which this kind of surgery should be performed.

Various studies published on the subject of paediatric tympanoplasty showed that the age range of children who underwent tympanic membrane repair was between 2 to 18 years.  If we compare the success rate with age, it becomes clear that chances of graft success improves with advancing age [7,8]. Success rate below the age of 8 years are comparatively less [9]. In the present study, children between the ages of 8 to 14 years with central tympanic membrane perforation without the evidence of cholesteatoma underwent tympanoplasty.  The anatomical and functional results of this procedure were evaluated in terms of graft success rate and hearing improvement. 

In literature, we find wide variation between the graft success rate of tympanoplasty in children  ranging from 35 to 100% [4,10-15]. Rafi T [16]. Reported success rate of 72.96% at 6 months of follow up in a study of 30 cases of paediatric tympanoplasty less than 18 years of age. We had graft success rate of 91.8% at 6 months of follow up which is better than most of the studies on this subject.

The functional results of paediatric tympanoplasty are also promising.  Most studies [8,14,17]. Reported reduction in air bone gap after the operation resulting in hearing improvement of up to 20 dB in 83 to 90% of cases.  In our study, hearing improvement was noted in all the patients except those who met with graft failure. Average air bone gap closure was 13.5 dB (range 5 to 33.3 dB) which is comparable to those reported by many other series.

We believe that the results of our study may be of considerable importance in resolving the controversy of paediatric tympanoplasty in favor of early surgical intervention especially in children older than 8 years of age.

CONCLUSION
Tympanoplasty is a valid procedure in pediatric population that gives good anatomical and functional results and should be considered in children older than 8 years of age. 
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Table-1:	Criteria for classifying the size of tympanic membrane perforation.





Size of tympanic membrane perforation�
Criteria�
�
Small�
Involving less than one quadrant of tympanic membrane�
�
Medium�
Involving more than one but less than two quadrant of tympanic membrane�
�
Large�
Involving more than two quadrant of tympanic membrane�
�
Subtotal�
Involving whole of pars tensa with intact tympanic annulus�
�



Table-2:	Size of tympanic membrane perforation in patients.





Size of tympanic membrane perforation�
Number of cases (percentage)�
�
Small�
3 (8.1%)�
�
Medium�
26 (70.2%)�
�
Large�
5 (13.5%)�
�
Subtotal�
3 (8.1%)�
�
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