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ABSTRACT 

Objective: To study the spontaneous healing of various types of traumatic perforations of the 
tympanic membrane in a prospective study carried out on patients with traumatic perforations of the 
tympanic membrane, presented to same author. 
Methods: Eighty patients with 84 traumatic perforations of the tympanic membrane were studied at 
Tikrit Teaching Hospital, during the period from Jan. to Dec. 2007. Diagnosis made by a history of 
trauma and otoscopic examination. Antibiotics were given to prevent or treat infections. Advice to 
keep the ear dry. Follow up the patients for a minimum of six months. 
Results: The male: female ratio was (2.6:1). Left ear perforation was more than right ear, (5%) were 
bilateral. The commonest cause was blast injury in 34 patients (43%), then hand slap in 22 patients 
(27.5%). The age of the patients was from 4-65 years, common age group affected was (21-30 
years), they were 39 patients (49%). Spontaneous healing occurred in 69 cases (82%), persistent dry 
perforation in 8 cases (9.5%), and 7 cases (8.5%) ended with chronic suppurative otitis media. Fifty-
six cases (81%) got complete healing within six weeks.  All cases due to fractures of temporal bone 
got spontaneous healing (100%), then perforation by foreign body and instrumentation (89%), ear 
syringing, and hand slap was equal (88%), then due to ear suction (80%), and the lower incidence in 
blast injury were (75%). Healing of posterior and anterior perforations about equal (92%), (91%) 
respectively, then kidney shape perforation (85%), but none of 7 cases of subtotal perforations healed 
spontaneously. 
Conclusion: Conservative care for traumatic perforations of the tympanic membrane gives excellent 
chance for spontaneous healing. The factors affecting spontaneous healing include, large size 
perforations, ear infections, type of trauma, and Eustachian tube dysfunction. 
Keywords: Traumatic perforation; tympanic membrane; spontaneous healing.  
 
 

  الخالصة
  .لة األذنألنواع مختلفة من الثقوب الرضية في طب) الذاتي(دراسة االندمال التلقائي  :دفــاله

في  لباحثقدموا إلى نفس ا ،مريضا مصابين بثقب رضي في طبلة األذن ٨٠دراسة مستقبلية أجريت على  :الطريقة
 تاريختم التشخيص بواسطة  .٢٠٠٧خالل الفترة من آانون ثاني إلى آانون أول سنة  .العراق -مستشفى تكريت التعليمي 

نصائح لحفظ األذن  توأعطي ،ض مضادا حيويا لمنع أو عالج االلتهابأعطي المري .والفحص بمنظار األذن شدة خارجية
  .متابعة المريض لفترة ال تقل عن ستة أشهر توتم .جافة

ثقب األذن  ).١:  ٢.٦(  نسبة الرجال إلى النساء آانت .ثقب رضي في طبلة األذن ٨٤ ـثمانون مريضا مصابين ب :النتائج
ثم صفعة يد آان  ،%)٤٣(مريض  ٣٤السبب الشائع آان ضرر انفجار . ألذنينفي آال ا%) ٥( ،اليسرى أآثر من اليمنى

 ٣٩آانت أآثر إصابة  )سنة ٣٠- ٢١(الفئة العمرية  ،)سنة ٦٥-٤(عمر المرضى يتراوح بين %). ٢٧.٥( مريضا ٢٢
 حاالت ٧و ،%)٩.٥(حاالت  ٨ثقب جاف دائم في  ،%)٨٢(حالة  ٦٩االندمال التلقائي حصل في %). ٤٩( مريضا
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 .أسابيع ٦خالل أول %) ٨١( حالة ٥٦اندمال تلقائي آامل حصل في  .التهاب األذن الوسطى القيحي المزمن%) ٨.٥(
ثم ثقب نتيجة جسم غريب أو استخدام آالت ، %)١٠٠( جميع الحاالت نتيجة آسر العظم الصدغي حصل اندمال تلقائي

 ثم ثقب نتيجة سحب األذن، %)٨٨(انوا متساويين االندمال لثقب نتيجة صفعة يد أو غسل األذن آ ،%)٨٩(آانت 
%) ٩١(، %)٩٢(االندمال للثقوب الخلفية واألمامية تقريبية %). ٧٥(واقل نسبة ثقب نتيجة انفجار آانت  ،%)٨٠(

  .حاالت لم تندمل تلقائيا ٧الثقوب تحت الكاملة  ،%)٨٥(آانت ) شكل الكلية(ثم الثقب المرآزي ، بالتتابع
العوامل المؤثرة على ). الذاتي(ناية الوقائية للثقب الرضي في طبلة األذن يعطي حظ ممتاز لالندمال التلقائي الع :ستنتاجاال

  .وعدم آفاءة قناة اوستاآي ،نوع الضرر المسبب للثقب، التهاب األذن، االندمال التلقائي تشمل ثقب آبير الحجم
  .صفعة يد ،رر انفجارض ،اندمال تلقائي ،طبلة األذن ،ثقب رضي :مفتاح الكلمات

  
 

he tympanic membrane is a thin wall that 
separates the outer ear from the middle 

ear(1). It is much more traumatized than middle 
or inner ear(2). The incidence has been 
estimated at 6.8 per 1000 person(3), and the 
annual incidence rates of traumatic perforation 
vary between 1.4 to 8.6 per 100.000(2). The 
causes of acute rupture of tympanic 
membrane, include direct trauma by 
instruments such as cotton swab, pin, and 
sticks; welding; skull fracture; foreign body. 
Iatrogenic like syringing, suction, and probing 
of the ear. Pressure changes include blast 
injury, open palm trauma (slapping), diving, 
and flying(4). 
  Most of isolated traumatic perforations of the 
tympanic membrane can be managed with 
conservative care. The ear should be kept 
clean and dry while the ear drum heals; 
insertion of cotton ball with Vaseline into the 
ear when showering or bathing, avoid blowing 
the nose, as the pressure created when 
blowing the nose can damage healing ear 
drum tissue, and causes infection(1).  
  Surgical repair includes myringoplasty,  
tympanoplasty, and ossiculoplasty, which are  
indicated if it does not heal by itself, for 3-6 
months especially if associated with significant 
conductive hearing loss, and recurrent 
drainage(4). 
                                                                   

Patients and methods 
  This is a prospective study which was carried 
out on  patients  presented to the author  with 
traumatic perforations of the tympanic 
membrane, at Tikrit Teaching Hospital, during 
the period from Jan. to Dec. 2007.  
  They were 80 patients. Questioning included 
type and duration of trauma, presence of 

otalgia, otorrhea, vertigo, hearing loss, tinnitus. 
Physical examination: Inspection of the auricle 
for any sign of trauma, palpation for 
tenderness, careful suctioning of blood, 
purulent discharge, and debris, from the ear 
canal if present. Diagnosis made by otoscopic 
examination; shape, size and location of the 
perforation {posterior, anterior, central (kidney 
shape) or subtotal} were recorded. Tuning fork 
tests (Renne's, Weber's, and Absolute bone 
conduction test.). The ear should be kept dry. 
  An antibiotic was used to prevent or treat 
infection. Oral Amoxicillin + clavulanic acid 375 
mg/t.i.d/ for seven days, or according to C/S 
test. Aural toilet was done when indicated. 
  Advice to weekly follow up was given to the 
patient if he has  pain or swelling in the ear or 
discharge from his ear. Follow up period was 
for a minimum of six months. 
 

Results 
  Eighty patients, with 84 traumatic perforations 
of the tympanic membrane; 58 patients 
(72.5%) were males, and 22 patients (27.5%) 
were females. (M:F ratio 2.6:1) (Figure 1). Left 
ear perforations were 52 patients (65%), right 
ear were 24 patients (30%), and 4 patients 
(5%) with bilateral perforations. Explosive blast 
injury of the ear  was the commonest cause, 
34 patients (43%), hand slap 22 patients 
(27.5%), then foreign body and 
instrumentation 9 patients (11%), ear syringing 
8 patients (10%), ear suction 5 patients (6%), 
and fracture temporal bone 2 patients (2.5%). 
  The common age group affected was (21-30 
year), 39 patients (49%), 25 patients (54%) 
were due to blast injuries. Hand slap was the 
commonest cause in the age group (11-20 
year) were 8 patients (47%), while the foreign 
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bodies and instrumentation were the 
commonest causes of the perforation in the 
age group (≤10 years), 6 patients (75%) 
(Figure 2).  
  The commonest site of traumatic perforation 
of tympanic membrane was posterior 
perforation which were 45 cases (54%), then 
central (kidney shape) were 20 cases (24%), 
then anterior perforation were 12 cases (14%), 
then subtotal perforation were 7 cases (8%) 
(six due to blast injury, and one due to foreign 
body button battery (Table 1). 
  From 84 perforated tympanic membranes, in 
69 cases (82%) the spontaneous healing 
occurred, 8 cases (9.5%) got dry perforation 
with normal middle ear mucosa, and 7 cases 
(8.5%) having active chronic suppurative otitis 
media. (Table 2). 
  Spontaneous healing of perforation due to 
fracture of temporal bone was (100%), then 
foreign     body     and     instrumentation,    ear 
 
 

syringing, and hand slap were (89%) (88%) 
(88%) respectively. Perforations  due to ear 
suction was (80%), blast injury was (75%) 
(Table 2). 
  Spontaneous healing of posterior and 
anterior perforation was about equal (92%), 
(91%) respectively; for central (kidney shape) 
perforation was (85%), but none of seven 
cases with subtotal perforation got 
spontaneous healing, four cases with 
continuous otorrhea ( chronic suppurative otitis 
media), and three cases ended with dry  
perforation during  the follow up period (Table 
3). 
  The duration of complete spontaneous 
healing was within 2 weeks in eleven cases 
(16%), 27 cases (39%) healed within 4 weeks, 
18 cases (26%) healed within 6 weeks, and 13 
cases (19%) healed within more than 6 weeks, 
so (81%) healed spontaneously within the first 
six weeks (Table 4). 

Table (1): The site and size of traumatic perforation 
 

Site of the 
perforation.* Total Blast 

injuries Hand slap Foreign 
body 

Ear 
syringing 

Ear 
suction 

Fracture 
temporal 

bone 

Posterior 45 (54%) 19 (42%) 16 (36%) 3 (6.6%) 3 (6.6%) 2 (4.4%) 2 (4.4%) 

Anterior 12 (14%) 5 (42%) 4 (33%) 1 (8%) 0 2 (17%) 0 

Central (kidney 
shape) 20 (24%) 6 (30%) 4 (20%) 4 (20%) 5 (25%) 1(5%) 0 

Sub total 7 (8%) 6 (86%) 0 1 (14%) 0 0 0 

Total 84 (100%) 36 (43%) 24 (28.5%) 9 (11%) 8 (9.5%) 5 (6%) 2 (2%) 

 
*No attic or marginal perforations were reported. 
 
Table (2): Sequelae of the traumatic perforation of the tympanic membrane 
 

Type of trauma No. Perforated T.M Healed Dry perforation. CSOM (active) 

Blast injury. 36 27 (75%) 6 (17%) 3 (8%) 

 Hand slap 24 21 (88%) 2 (8%) 1 (4%) 

Foreign body. 9 8 (89%) 0 1 (11%) 
Ear syringing. 8 7 (88%) 0 1 (12%) 

Ear suction. 5 4 (80%) 0 1 (20%) 

Fracture temporal bone 2 2 (100%) 0 0 

Total. 84* 69 (82%) 8 (9.5%) 7 (8.5%) 
 

* 4 patients with bilateral perforation, 2 blast injury, and 2 open hand slap. 
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Table (3): Relation of site and size of perforation and healing 
 

Site of the perforation No.(%) Healed Dry perforation C.S.O.M 

Posterior 45 (54%) 41 (91%) 3 (7%) 1 (2%) 

Anterior 12 (14%) 11 (92%) 1 (8%) 0 

Central(kidney shape) 20 (24%) 17 (85%) 1 (5%) 2 (10%) 

Sub total 7 (8%) 0 3 (43%) 4 (57%) 

Total 84 (100%) 69 (82%) 8 (9.5%) 7 (8.5%) 
 
Table (4): Duration of healing of perforated tympanic membrane in relation to type of trauma 
 
      
          Duration 
 
Causes 

Total <2 Wk 2-4 Wk 5-6 Wk >6 Wk 

Blast injury 27 3 (11%) 9 (33%) 7 (26%) 8 (30%) 
 hand slap 21 5 (24%) 12 (57%) 2 (9.5%) 2 (9.5%) 
Foreign body 8 3 (37.5%) 3 (37.5%) 2 (25%) 0 
Ear syringing 7 0 1 (17%) 4 (50%) 2 (33%) 
Ear suction 4 0 1 (25%) 2 (50%) 1 (25%) 
Fracture 
temporal bone 2 0 1 (50%) 1 (50%) 0 

Total 69 11 (16%) 27 (39%) 18 (26%) 13 (19%) 
 
 
 

 
 
Fig (1): The relation of the sex with causes of traumatic perforation of the tympanic membrane  
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 Fig (2): Relation of age with traumatic perforation of the tympanic membrane  
 

Discussion 
  The perforation of the tympanic membrane 
heals by means of epithelial migration pattern 
of tympanic membrane, and external auditory 
canal which proceeds from umbo outward(5)(6). 
  Following an acute injury, platelets gather to 
cause vasoconstriction and forming thrombus. 
An inflammatory response ensues, attracting 
neutrophils, macrophages, and bioactive 
cytokines to the wound. A matrix of 
proteoglycans and glycosaminoglycans is 
formed and allows proliferation of squamous 
epithelium layer of the tympanic membrane  
across the perforation forming a scaffold on 
which the mucosal layer can grow. The 
squamous  elements responsible for bridging 
the perforation originate from 'up stream' and 
must traverse the length of the defect , so it is 
not surprising that the large perforations are 
associated with delayed healing and higher 
rate of chronicity(7). In the experimental 
animals, proliferation of stratified squamous 
epithelium at the rim of a perforation begins 
within 12 hours, and granulation tissue growth 
begins at 36 hours(8). Regeneration of the 
epithelium of the inner (mucosal) surface is 
more sluggish and begins only after several 
days. As long as there is suitably flat surface, 
stratified squamous epithelium grows at the 
rate of 1 mm a day(9).  Mesothelial layer does 
not regenerate. So new tympanic membrane is  
 

 
thin and has two layers, with absence of 
middle fibrous layer(6).  
  Many studies concerning healing of traumatic 
tympanic membrane perforations were 
conducted. Griffen (1979) found 90% of 
traumatic tympanic membrane perforations 
heal spontaneously within three months after 
injury(3). Kristensen. (1992), found that the 
spontaneous healing rate appeared to be 
(78.7%) of traumatic tympanic membrane 
perforation of all sorts seen within 14 days 
after injury(10). Chun, et al. (1999) reported 
spontaneous healing  was 76%, and the mean 
duration for complete healing was 22.1 
days(11). Bobby (2006) showed that within one 
month 68% are healed and within three 
months 94% are healed. In our study (82 %) of 
healed traumatic perforation occurs within 6 
weeks. 
  The blow to the ear and instrumentation 
injuries are the common causes of traumatic 
tympanic membrane perforation. In our study 
blast injury was the commonest cause, as it is 
usually seen during war and bombing, the 
condition of our country (Iraq); they were 34 
cases (43%). The tympanic membrane is the 
structure most frequently injured by blast, 
because  even at low pressure 5 Psi (pound 
per square inch) can cause tympanic 
perforation(12), and the force required to 
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rupture the tympanic membrane is equivalent 
to 195dB(5). 
  Temporary neuropraxia in the ear's receptor  
organs, manifested by deafness, tinnitus, and 
vertigo; if dynamic over pressure are high 
enough, the ossicles of middle ear can be 
dislocated(13). Cholesteatoma formation and 
development of perilymph fistula are possible 
in blast injury(14). Kronenberg, et al. (1993)  
evaluated healing in 147 patients with 200 
perforated ear drums, following blast. 
Spontaneous healing occurred in 155 ears 
(74%) in one year although 131 (85%) of these 
healed within the first three months(15). Our 
result for blast injuries, spontaneous healing  
was  27 cases (75%), which is the lower rate 
of healing in relation to other causes, because 
some are large perforations (subtotal 
perforation) (Table 3), or get infection because 
of contamination by blast wind, especially 
those victims who were close to  the explosion, 
and all were having shell wounds in their 
bodies.                                                  
  Open hand slap generally the second cause 
and main cause in women, due to the rise in 
domestic violence (2) and child abuse, but in 
our study the male becomes a victim of 
American military, and security officers. There 
were 13 males (59%), two of them had 
bilateral perforation, and 9 cases (41%) were 
females (Figure 1). Usually it carries better 
prognosis than blast injury, because of less 
infection rate, and moderate size perforations, 
81% of healed cases occurred within 4 weeks 
(Table 4).    
  Traumatic tympanic membrane perforations 
due to ear syringing and ear suction, usually 
get infection (otitis media or otitis  externa like 
otomycosis). They usually delay healing 
process, and once the infection has resolved 
most perforations healed spontaneously(16), 
except large perforation. All cases (seven) with 
subtotal perforation did not heal spontaneously 
during at least 6 months' follow up. 
  The type of trauma, the alkaline battery on 
contact with moisture results in liquefaction 
necrosis which leads to much more extensive 
injury; over time causes TMP,  exposure of 
bone of the ear canal, ossicular destruction, 
sensory neural hearing loss, and facial palsy, 

so it should be removed as soon as 
possible(17). Likewise, slag burns tend to 
cauterize the vasculature and healing 
incompletely(4). 
  The prognosis of spontaneous healing is 
poorer with persistent Eustachian tube 
dysfunction, and chronic infections, because 
they weaken the tympanic membrane and 
impair healing(4), so prevention and promptly 
treating ear infection hasten healing. It is 
imperative to give antibiotics at presentation to 
prevent  a permanent perforation(10) . Checking 
for chronic nose and sinus problems, and 
treating them, if there is no healing(16). The 
patients that healed after 6 weeks were (15) 
patients; all having otitis media during follow 
up period.   
  Histological examination of permanent 
perforation showed that stratified squamous 
epithelium grows medially over the edge of  
the perforation(18) which appears to arrest the 
subsequent closure of the perforation. The 
removal of the medialized epithelium forms 
basis of some treatment of tympanic 
membrane perforation(19), as it will not heal 
spontaneously. However, not all people with 
unhealed perforation need treatment, many 
people have small permanent perforation with 
no symptoms or significant hearing loss(20). 
 

Conclusion 
  Conservative care for traumatic perforation of 
the tympanic membrane gives excellent 
chance of spontaneous healing. The factors 
affecting the spontaneous healing include 
large size perforations, ear infections, type of 
trauma, and Eustachian tube dysfunction. 
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