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INTRODUCTION 

The tympanic membrane is a thin wall that separates the 

outer ear from the middle ear.1 Traumatic tympanic 

membrane (TM) perforation is an injury of the ear drum, 
which is frequently faced by otolaryngologists. Trauma to 

the tympanic membrane and the middle ear can be caused 

by overpressure, thermal or caustic burns, blunt or 

penetrating injuries such as instrumentations and 

barotraumas.2,3 Traumatic perforation of the tympanic 

membrane may be caused by direct impact of fluids and 

direct pressure from outside. 

Traumatic perforation of the tympanic membrane is a 

common injury that is under reported, hence there is a 

need to educate on unskilled removal of foreign body, 

early identification, evaluation and referral of patients so 

as to reduce the morbidity. 

The symptoms of traumatic TM perforation include 

impaired hearing, aural fullness, tinnitus, otalgia and in 

severe cases there may be bleeding from ear and vertigo. 

A simple traumatic tympanic membrane perforation 

remains the most common type of trauma-induced 

otologic dysfunction.4 Treatment of traumatic tympanic 
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membrane perforation range from inactive watchful 

waiting, active intervention to surgical intervention.5 

Active interventions include topical application of 

substances like epidermal growth factor, enoxaparin, and 

ascorbic acid to stimulate epithelization for quick closure 
or to prevent formation of sclerotic plaques in the 

perforated membrane.6-8  

An unhealed perforation has got a definite impact on the 

lifestyle of the patient interfering with his occupational 

and recreational activities. The risk of failure of 

spontaneous healing is very real resulting in persistent 

perforation with its associated problems like infections, 

hearing loss and late developing cholesteatoma. Surgical 

intervention is indicated in these cases which include 

exploration and tympanoplasty, closure of the perforation 

with stents in the form of simple patches or in the form of 

silk membrane, or steri-strip patching.9-11 Closing a 
perforation has the following advantages like 

improvement in hearing, that the patient can tolerate 

getting water in to the ear like swimming, taking shower 

etc. and that recurrent ear discharges is unlikely to occur 

during upper respiratory tract infections 

Although traumatic tympanic membrane perforations 

have good prognosis, it is necessary to induce patients 

with profuse explanations for possible complications to 

visit out patient-clinic until wound has healed completely. 

In our present study, the aim is to analyse the mode of 

trauma, clinical presentation, characteristics of the 
perforation and to evaluate the prognosis and outcome of 

traumatic TM perforations by different means of 

treatment. 

METHODS 

This prospective study has been conducted in the 

department of ENT, Mamatha medical college, 

Khammam, during a period of 18 months from October 

2019 to March 2021. 

Inclusion criteria 

Subjects of age group 20-50 years of age and both sexes, 

irrespective of the socio-economic status, patients with 

history of trauma sustained not earlier than 2 weeks, able 

to follow the study procedures were included in the study. 

Informed written consent in Telugu/English. 

 

Exclusion criteria 

 

Subjects less than 20 years and above 50 years, any form 

of ear surgeries in the past and any active middle ear 
disease were excluded from the study. 

 

Methodology 

 

After obtaining clearance and approval from the 

institutional ethical committee, 60 patients fulfilling 

Inclusion/exclusion who gave informed consent were 

included in the study. A detailed clinical and otoscopic 

examination was performed and associated symptoms 

such as vertigo and tinnitus were noted. Tuning fork tests, 

and pure tone audiometry (PTA) was performed on all 
patients. Follow-up visits were scheduled at 1 week, 2 

weeks, 4 weeks, 8 weeks and 10 weeks and further follow 

up was tailored to the needs of the individual patient. The 

PTA was repeated on 2nd and 4th visit. The data retrieved 

included the following parameters: sex, age, and side, 

cause of injury and symptoms such as earache, hearing 

loss, tinnitus, and vertigo were recorded. The eardrum 

appearance was assessed by otoscope/microscope. The 

following criteria were used to estimate the size of 

perforations: small perforation, <1 quadrant; middle 

perforation, >1 quadrant and <2 quadrants; and large 

perforation, >2 quadrants. A conservative treatment was 
followed for most of the patients except for those with 

otorrhea who were prescribed with oral/systemic 

antibiotics to prevent further infection. The patients were 

explained about the precautionary measures and each 

patient was assessed with at least 3 visits. The data 

retrieved from the patients during their visits were 

entered into an SPSS computer software and analysed 

descriptively. 

RESULTS 

A total of 60 patients with traumatic TM perforation were 

enrolled in this study. The group consisted of 35 females 

and 25 males. 

In this study group, the age ranges from 20 to 50 years. 

56.66% of the patients belong to 20-30 years age group, 

the youngest being 20 years old and the oldest being 50 

years old (Table 1). 

Table 1: Distribution of age intervals in the study 

group (n=60). 

Age group (years) No. of patients (%) 

20-30 34 (56.66) 

31-40 14 (23.33)       

41-50 12 (20) 

The right ear was involved in 20 patients and left ear was 
involved in 37 patients, and bilateral in 3 patients in this 

study group. 

The most common etiology of traumatic tympanic 

membrane perforation in our study was physical assault 

accounting for 61.66% cases, followed by self-inflicting 

(20%), syringing and suctioning accounts for 13.33% 

cases and the blast injury causing trauma to tympanic 

membrane contributed to five percentage cases in     

Table 2. 

In our study, tinnitus (90%) was the most commonly 

presented symptom among the patients (Table 3). 
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Table 2: Distribution of etiological factors (n=60). 

Etiology No. of patients (%) 

Physical assault 37 (61.66)  

Self-inflicting 12 (20) 

Syringing, suctioning 8 (13.33) 

Blast injury  3 (5) 

Table 3: Distribution of presenting symptoms in the 

study group (n=60). 

Presenting symptoms No. of patients (%) 

Tinnitus  54 (90) 

Reducing hearing 45 (75) 

Ear pain 30 (50) 

Aural fullness 27 (43.33) 

Aural bleeding 15 (25) 

In this series, 60% of the patients mostly presented small 

perforation involving a single quadrant of the tympanic 

membrane, 33.33% had medium perforation involving 1-

2 quadrants of tympanic membrane, 6.66% had large 

perforation involving more than 2 quadrants.   

In our study, majority of patients (66.66%), presented 

with the conductive hearing loss in the range of 20-35 
dB, 25% of the patients with <20 dB hearing loss. While 

8.33% of the patients had >35 dB hearing loss in Table 4. 

Table 4: Degree of hearing loss in the study group 

(n=60). 

Air bone gap (dB) No. of patients (%) 

<20 15 (25) 

20-35 40 (66.66) 

>35 5 (8.33) 

In our study, 40 (66.66%) patients had spontaneous 

healing within 2-6 weeks, 16(26.66%) patients within 7-9 

weeks and 4 (6.66%) patients within 10-12 weeks. The 

shortest time taken was 17 days and longest being 68 

days.                

In study, overall spontaneous healing was achieved in 54 

(90%) of patients. Tympanoplasty was done in 3 (5%) 

patients, trichloroacetic acid cautery in 2 (3.33%) and 

residual perforation was found only in 1 (1.66%) patient 

(Table 5). 

Table 5: Overall outcome in the perspective of healing 

of perforation in the study group (n=60). 

Outcome  No. of patients (%) 

Spontaneous healing 54 (90) 

Tympanoplasty 3 (5) 

Trichloro acetic acid 

cautery 

2 (3.33)                                                

Residual perforation 1 (1.66) 

DISCUSSION 

The tympanic membrane (TM) is an important 

component of sound conduction as its vibratory 

characteristics is necessary for sound transmission in 

human beings.1,2 Trauma to TM and the middle ear can be 
caused by overpressure, blunting or penetrating injuries 

and barotraumas.2,3 

Traumatic tympanic membrane perforations affect all age 

groups. In this series we found that the age group (20-30) 

was found to be the most affected, similar to studies 

undertaken by Gacek and Berger et al, with a mean age of 

33.6 years similar to the study done by Sogebi et al which 

had a mean age of 33.8 years. Male to female 

involvement ratio was found to be 1:1.4 with a slightly 

higher female predominance (58.33%) similar to study 

reported by Lindeman et al and Lou et al.12-16 But, a 

higher male dominance in results was reported by Gacek 

and Lilly-Taraih and Somefun.3,12 

In this study, almost 95% patients had unilateral ear 

involvement, with right to left involvement ratio being 

1:1.85. This could be associated with the fact that most 

assailants were right-handed and likely the most of acts 

of trauma such as slap occurred with the assailant and 

victim facing each other making the left ear more 

vulnerable which was similar to the results of Lindeman 

et al and Berger et al.13,15 

Attempts at removal of foreign bodies from external 

auditory canal, self-ear cleaning with a variety of objects 
and wax removal in an unskilled manner either by 

parents, quacks or primary care physician are other 

important causes of trauma as reported in various other 

studies.[17] Contradicting to this, in our study it was found 

that physical assault as the most common cause 

accounting for 61.66% cases. 

Regardless of the mode of injury, tinnitus was found to 

be most common symptom (90%). The next common 

symptom being reduced hearing (75%), ear pain (50%), 

aural fullness (43.33%) and aural bleeding (25%). In the 

works of Berger et al and da Lilly-Tariah and Somefun 

hearing loss was a more common symptom than tinnitus 

followed by ear pain.3,13 

Most traumatic perforations heal spontaneously, there 

was a 90% healing in our study similar to studies.18 The 

most effective management is masterly inactivity. 

Because of the risk of introducing infection, the ear 

should not be cleaned out. The ear must be kept dry by 

preventing water from entering the ear canal.19 

The two main predisposing factors for the failure of 

perforation to heal are loss of tissue and secondary 

infection. If the perforation fails to close spontaneously 

by 3-6 months (in the absence of secondary infection), 
surgical closure is indicated.19 In our study, residual 

perforation was observed in only one patient. 



Sailesh AV et al. Int J Otorhinolaryngol Head Neck Surg. 2021 Aug;7(8):1275-1278 

                                                                                              
                       International Journal of Otorhinolaryngology and Head and Neck Surgery | August 2021 | Vol 7 | Issue 8    Page 1278 

CONCLUSION 

Traumatic tympanic membrane perforations are still 

common in our environment and generally the prognosis 

is excellent. It affects all age groups with females over 

males and physical assault being the most common of the 
etiology seen. Left ear is affected more than the right ear 

and tinnitus is the commonest presenting symptom. The 

results obtained strongly suggest that prolonged follow 

up and observation remains an excellent option for the 

patients presenting with traumatic tympanic membrane 

perforation. 

Funding: No funding sources 

Conflict of interest: None declared 
Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Culvert L, Turkington, Carol. Perforated Eardrum. 

Gale Encyclopaedia of Children's Health: Infancy 

through Adolescence. 2006. 

2. Schwaber Mitchell K. Trauma to the Middle Ear, 
Inner Ear, and Temporal Bone. In Ballenger's 

Otorhinolaryngology Head and Neck Surgery 

Volume 14. Sixteenth edition. Edited by: James B 

Snow Jr, John Jacob Ballenger. DC Becker Inc. 

2003;345-56.  

3. Da Lilly-Tariah OB, Somefun AO. Traumatic 

perforation of the tympanic membrane in University 

of Port Harcourt Teaching Hospital, Port Harcourt. 

Nigeria., Niger Postgrad Med J. 2007;14(2):121-4. 

4. Conoyer JM, Kaylie DM, Jackson CG. Otologic 

surgery following ear trauma. Otolaryngol Head 

Neck Surg. 2007;137:757-61. 
5. Jellinge ME, Kristensen S, Larsen K. Spontaneous 

closure of traumatic tympanic membrane 

perforations: observational study. J Laryngol 

Otol. 2015;129:950-4. 

6. Lou Z, Yang J, Tang Y, Fu Y. Topical application of 

epidermal growth factor with no scaffold material on 

the healing of human traumatic tympanic membrane 

perforations. Clin Otolaryngol. 2016;41(6):744-9. 

7. Bilge A, Gunes A, Dagli M, Koybasioglu FF, Guvey 

A. The impact of topical and systemic enoxaparin 

sodium uses on traumatic tympanic membrane 
perforation and myringosclerosis. Eur Arch 

Otorhinolaryngol. 2016;273(10):3035-41. 

8. Güneş A, Mutlu M, Akin İ. The Impact of Systemic 

and Local Administration of Ascorbic Acid on 

Traumatic Perforation of Tympanic Membrane and 

Myringosclerosis. J Int Adv Otol. 2015;11:48-52. 

9. Lee JH, Lee JS, Kim DK, Park CH, Lee HR.  

Clinical outcomes of silk patch in acute        

tympanic membrane perforation. Clin Exp 

Otorhinolaryngol.   2015;8:117-22. 

10. Levin B, Redmond SL, Rajkhowa R, Eikelboom RH, 
Atlas MD, Marano RJ. Utilising silk fibroin 

membranes as scaffolds for the growth of tympanic 

membrane keratinocytes, and application to 

myringoplasty surgery. J Laryngol 

Otol. 2013;127(1):S13-20. 

11. Park MK, Kim KH, Lee JD, Lee BD. Repair of large 

traumatic tympanic membrane perforation with a 

Steri-Strip’s patch. Otolaryngol Head Neck 

Surg. 2011;145(4):581-5.  

12. Gacek RR, Gacek M R: Anatomy of the Auditory 

and Vestibular Systems. In Ballenger's 

Otorhinolaryngology Head and Neck Surgery 
Volume 1. Sixteenth edition. Edited by: James B 

Snow Jr, John Jacob Ballenger. DC Becker Inc, 

Ontario; 2003:1-5. 

13. Berger G, Finkelstein Y, Harell M. Non-explosive 

blast injury of the ear. J Laryngol Otol 

1994;108:395-8. 

14. Sogebi OA, Oyewole EA, Mabifah TO. Traumatic 

tympanic membrane perforations: characteristics and 

factors affecting outcome. Ghana Med J. 

2018;52(1):34-40. 

15. Lindeman P, Edström S, Granström G, Jacobsson S, 
Von Sydow C, Westin T et al. Acute traumatic 

tympanic membrane perforations. Cover or observe? 

Arch Otolaryngol Head Neck Surg.    

1987;113:1285-7. 

16. Lou ZC, Lou ZH, Zhang QP. Traumatic tympanic 

membrane perforations: A study of etiology and 

factors affecting outcome. Am J Otolaryngol 

2012;33:549-55. 

17. Ologe FE. Traumatic perforation of tympanic 

membrane in Ilorin Nigeria. Niger J Surg.    

2002;8:9-12. 

18. Orji FT. Non-explosive blast injury of the ear. J 
Laryngol Otol. 1994;108:395-8. 

19. Toner JG, Kerr AG: Ear Trauma. In Scott-Brown's 

Otolaryngology. Otology 6th edition. Edited by: 

Booth JB, Kerr, Advisory AG, Groves J. 

Butterworths Meinemann, London. 1997. 

 

 

 

 

 

 
 

 

 

Cite this article as: Sailesh AV, Arumugham V, 

Pakanati SSR, Potnuru S. Traumatic tympanic 

membrane perforation: an overview in a tertiary care 

centre-Khammam. Int J Otorhinolaryngol Head Neck 

Surg 2021;7:1275-8. 

 


