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Abstract: Traumatic perforation of tympanic membrane can cause pain, bleeding, hearing loss,tinnitus and 

vertigo. It can be caused by various etiologies. Diagnosis is based on otoscopy.  Treatment is conservative. 

Antibiotics may be needed for infection.Surgery may be needed for perforations persisting more than 3 months, 

distruption of ossicular chain or injuries affecting inner ear. Many perforations are small and heal 

spontaneously. The ear should be kept dry during healing. 
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I. Introduction: 
The tympanic membrane serves as the key component of the tympano-ossicular system for sound 

transmission.
1
The incidence of perforation of tympanic membrane due to trauma is on increase, consequent to 

an increase of violence and accidents seen in the present life.
2
 The cause of acute rupture of TM include direct 

trauma by instruments such as cotton swab, pins and sticks, iatrogenic such as syringing, suction and probing of 

ear and skull fracture.
3
 Pressure changes include blast injury and open palm trauma (slapping), diving and 

flying.
4  

Traumatic perforation of tympanic membrane is a common injury that is under reported, hence there is 

need to educate on unskilled removal of foreign body, early identification, evaluation and referral of patients so 

as to reduce the morbidity.
 

It is sometimes associated with injuries to ossicular chain and inner ear. It is a source of great concern 

to otorhinolaryngologist to restore completely the functional integrity of tympanic membrane and associated 

structures.   

Incidence of perforation of TM is on rise, consequent to increased violence and accidents seen in the 

present day life.
5
 Whether in war time or in peace time traumatic TM perforations have always been seen in 

otological trauma. Wani et al.
6
 suggested that the mechanism of nonexplosive blast injury is similar to explosive 

blast injury. However various factors have proven to positively or negatively affect the individual susceptibility 

to TM rupture. The factors which include previous disease or injury, increased age, inadequate pneumatization 

and TM position perpendicular to incident wave, increase the likelihood of perforation. 

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. 

Most studies suggest that upward of 90% of traumatic perforations heal spontaneously within 3 months 

of injury.
7
 The patient besides symptomatic treatment need proper counseling and psychological support. 

Masterly inactivity should be religiously followed as spontaneous healing is achieved in more than 90% patients 

over a period of 2–14 weeks. People and health care professionals need to be educated and unskilled attempts at 

removal of wax and foreign bodies from external auditory canal need to be discouraged. 

 

II. Materials And Methods: 
The observational cohort study was undertaken in the ENT Department of RIMS, Imphal, Manipur 

from October 2015 to September 2017 . The patients with a history of trauma (assault, pin prick, syringing, 

iatrogenic etc.) sustained not earlier than 4 weeks and with absolutely no previous history of any ear disease 

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 test, and pure tone audiometry (PTA) was 

performed on all patients. Follow-up visits were scheduled at 4 week, 8weeks, 12 weeks. The PTA was repeated 

on each 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, bleeding were recorded. The eardrum appearance 
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was assessed by otoscope/microscope. The following criteria were used to estimate the relative size of the 

perforations: small perforation, less than one-fourth of the TM, medium perforation less than one-half of the TM 

and large perforation, more than one-half of the TM. PTAs were determined for air and bone conductions at 

500, 1000, 2000, and 4000 Hz. A conservative management approach was adopted. The patients were advised 

not to wet the ears and to antedate their appointments if discharge appeared. The data collected was entered and 

processed in SPSS version 20.0 program. 

 

III. Results: 
A total of 100 patients with traumatic TM perforation were enrolled. The group consisted of  46 males and 54  

females. 

 

Age distribution 
The age ranged from 5 to 69 years. In this series, 31 (31%) of the patients were in the age group of 31–40 years. 

The youngest patient was a 10 years old.. The oldest patient was a 69-year-old man. [Figure:1] 

 

 
 

Laterality 
 

93 patients out of 100 had unilateral perforation and 7 patients had bilateral perforation. Out of 93 patients 

having unilateral traumatic tympanic membrane perforation, left ear is affected in 62 patients and right ear is 

affected in 31 patients.[Figure 2 & 3] 
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Etiology 

In our study, the most common etiology of traumatic perforation of TM was injury caused due to physical 

assault (54%) and RTA(16%). Self cleaning  accounted for 9% of cases, syringing accounted for 3% of cases 

and blast injury leading to rupture of TM contributed to 6% of cases [Figure 4]. 

 

 
 

Presenting complaints 
 

In our study, decrease hearing was the most common complaint (R 31,L 61,BL 7), the next common complaint 

was otalgia (84%) followed by tinnitus (62%), bleeding(10%), vertigo (1%)[Figure:5]. 

 

 
 

 

Size: 
In our study, Out of all right ears affected, 25 cases had small perforation, 10 cases  have medium sized 

perforation and 3 had large perforation affecting three quadrants of the tympanic membrane. Out of all left ears 

affected, 53 cases had  small perforation, 16 cases  had medium sized perforation and none had large 

perforation. [Figure 6]. 
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Number of perforation: 

Out of 100 patients, 98 patients had single perforation and 2 patients had multiple perforations (two in 

number).[Table 1] 

 
No.of perforation No.of patients Percentage(%) 

SINGLE 98 98 

MULTIPLE 2 2 

 

Degree of Hearing loss: 
In our study, majority of patients (89%), presented with conductive hearing loss in the range of 26–40 dB, 11% 

of patients with <55 dB hearing loss.[Table 2] 

. 
Deafness No.of patients Percentage (%) 

MILD DEAFNESS 
(26-40 dB) 

89 89 

MODERATE DEAFNESS(41-55 dB) 11 11 

TOTAL 100 100 

 

Follow up PTA 

Mean PTA value during first follow up month was 22.96±9.55 dB HL and 25.97±8.26 dB HL, for right 

and left ears respectively. Values during second month of follow up were 27±8.89 and 25.26±7.75 dB HL for 

right and left ears respectively. During third month of follow up, mean PTA values were 21.96±8.42 and 

24.73±7.34 dB HL for right and left ears. [Table 3] 

 
Follow up  

 

Mean PTA 

Right Left 

1st month 22.96±9.55 25.97±8.26 

2nd month 22.27±8.89 25.26±7.75 

3rd month 21.96±8.42 24.73±7.34 

 

 Healing:  
Out of 100 patients, 46 patients had spontaneous healing of tympanic membrane in5- 8 weeks, 45 had healing in 

9- 12 weeks, 1 had healing during 1- 4 weeks. 8 patients had no spontaneous healing after 12 week. [Table 4] 

 
Healing  No.of case Percentage (%) 

1-4 WEEKS 1 1 

5- 8 WEEKS 46 46 

9- 12 WEEKS 45 45 

NO HEALING 8 8 

   TOTAL 100 100 
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Figure 7,8 ( Traumatic Perforation),9( Healed TM) 

 
 

 

IV. Discussion: 
The TM is an important component of sound conduction as its vibratory characteristic is necessary for 

sound transmission in human beings.
7
 Trauma to TM can be caused by over pressure, blunt or penetrating 

injuries and barotraumas.
8
 In our study, over pressure was the most common cause of trauma to TM similar to 

various studies elsewhere.
9
  

Traumatic TM perforations are seen in all age groups. In our study, middle age group (20–40 years) has 

the highest incidence similar to studies undertaken by Gacek and Gacek  and Berger et al.
10

 Male to female 

involvement was 1.94:1.00. This result is not in accordance with various studies. Lindeman et al.
11

 reported 

greater prevalence among females similar to study reported by Lou et al.
12

 There was female preponderance 

(54%) in my study. 46 (46%) were male patients. Female: Male ratio being 1.7:1. 

In our study, 93% of patients had unilateral involvement. The right ear involvement was seen in 

26.85% of patients and left ear was involved in 71.10% patients. This could be associated with the fact that most 

assailants were right handed and likely that most of the acts of trauma such as slap occurred with the assailant 

and the victim facing each other making the left ear more vulnerable to trauma. Lindeman et al.
11

 and Berger et 

al.
10

 reported a similar predilection for left ear. 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 are also reported in various other 

studies. Thus, there is a need for the primary care physician to draw the red lines and routinely consider the 

referral in all such cases. 

In our study, decrease hearing was the most common complaint (R 31,L 61,BL 7), the next common 

complaint was otalgia (84%) followed by tinnitus (62%), bleeding(10%), vertigo (1%) In the study by Berger et 

al.
10

 and Wani et al
6
 hearing loss followed by tinnitus and otalgia were common complaints. In our study, 

hearing loss increased with increase in size of perforation at each frequency. It is due to hydraulic action arising 

from the difference in area of foot plate, the most important factor in impedance matching. When the surface 

area is decreased, there is decrease in amplification and hearing loss will be proportional to the size of 

perforation.
11

   

Most traumatic perforation have a tendency to heal spontaneously. Out of 100 patients, 46 patients had 

spontaneous healing of tympanic membrane in5- 8 weeks, 45 had healing in 9- 12 weeks, 1 had healing during 

1- 4 weeks. 8 patients had no spontaneous healing after 12 week. The data strongly suggests that prolonged 

observation remains an excellent option for patients presenting with traumatic TM perforation. 

Traumatic perforations often occur in community and generally the prognosis is excellent. The two main factors 

that predispose to failure of perforation to heal area, loss of tissue, and secondary infection.
13 
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