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Abstract: 

 
Background: 

The effect of the site of perforation of tympanic membrane and amplitude of hearing 

difficulty is discussed in many authors with different results we try to estimate these 

relationships in our study. 

Method: 

A cross sectional analytic study off 55 patients with chronic suppurative otitis media. 

The tympanic membrane was divided into four segments according to the relation of each 

to handle of malleus, antero-superior, antero-inferior, postero-superior and postero-

inferior. 

Hearing level of each patient was assessed in decibel with audiometer at frequencies from 

250Hz to 8kHz in acoustically treated sound proof room. 

Results: in our study we found that the highest incidence of csom at age group (15-34) 

year and highest  number and percentage of perforation were in anter-inferior segment of 

tympanic membrane (34),(66.6%) followed by postero-superior segment (7),(13.7%) then 

postero inferior (6),(11.7%) and antero-superior one (4),(7.8%).No significant sex 

difference. 

The conclusion was the clear  effect of the site of perforation in relation to degree of 

hearing difficulty. 
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Introduction: 

The tympanic membrane play a 

protective  function of the middle ear 

cleft and round window , with 

conduction of sound waves across the 

middle ear , also intact tympanic drum 

protects  the middle ear from infections  

and shields  round window from direct 

sound  energy .
(1)

 

The eardrum (TM) acts as a key 

component of the tympano ossicular 

system  for sound transmission and 

perforation of the( TM )is common in an 

otology practice and can  be from 

different  causes such as trauma and 

chronic  suppurative  otitis media 
(2)

 

Chronic suppurative  otitis media 

(CSOM) is defined as a state of ear 

disease in which there is recueernt 

infection of the middle ear; a perforated  

tympanic drum  and  discharge are 

present. 
(2)

 

A perforation  of the tympanic  drum  

reduces  the  sur face area of the 

membrane and  lets for sound  wave  

transmission  and allows  sound  to move  

directly into the middle cleft   as a result  

the pressure  gradient  between  the  both  

surfaces of the drum  becomes non 

significant. The effectiveness  with 

which the tympanic drum transmits  

sound waves  to the ossicles (chain)  is 

impaired  along with the of hearing  

level. 
(3)

 

Several clinical studies the  recent years, 

have been conducted in patients of  

CSOM  to correlate  the hearing 

difficulty with  the characters of the  

perforation such as  size and site 
(4

). 

Most authors  have generally stated  that 

the hearing loss is dependent on the site 

and size of perforation but  their  results  

were found to be conflicting and 

inconclusive. 
(,5,6,7,8) 

  

Method: 

Study design: 

A cross sectional study conducted from 

January 2016 to October 2016 with a 

population of both sex and age groups 

from 15 years and above with 

perforation of tympanic membrane 

examined ed in the ear, nose and throat 

clinic of Al-habbobi teaching hospital. 

 

Study location: 

Al- habbobi teaching  hospital located in 

Al-Nasiriya city of Thi-qar  gavarnorant 

south of Iraq with population density 

about 2 million  

Sample size and type: 

Fifty five  patients with unilateral 

perforated eardrum was  included in the  

study.  

 Data collection: 

The participants were interviewed pre 

tested structural questionnaire and 
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examined clinically to assess the features 

of the tympanic membrane. 

The eardrum   was divided into four 

segments according to the relation of 

each to handle of malleus , antero 

superior, anteroinferior, posterosuperior 

and postero inferior. 

Hearing level of each patient was 

assessed in decibel with audiometer at 

different frequencies( 250Hz ,500Hz 

,1000Hz ,2000Hz, 4000Hz and 8000Hz ) 

in  acoustically treated sound  proof 

room.. 

Air  and bone  conduction  thresholds   

were determined. the mean  hearing  

threshold was  calculated  through  pure 

tone  mean of 500Hz,1000Hz and 

2000Hz. Bilateral perforation and 

actively discharging ear to avoid 

confounding effect. Despite this pure 

tone audiometry of some patients shown 

mixed hearing loss. 

Data processing  and  analysis 

These have been done  with  version 23  

statistical  package  for social 

sciences((spss)) and Kruskal , and the 

criteria for statistical significance was 

setup  at P. value (<0,05).. 

Limitation of the study: 

The audiometric assessment may be 

affected by other factors especially in 

chronic tympanic membrane perforation. 

 

Results: 

Fifty-five patients with unilateral 

perforated membrane were included in 

this study. 

The age groups included in the study 

ranged from 15years and above, and it 

shown the highest incidence of 

perforated eardrum due to CS was  

between (35_44) years (37%) as shown 

in table (1) although no significant 

difference , p.value(0.083). 

Which also shown no significant 

different was seen between types of 

gender (0.370). 

 

Figure (1) shows that the maximum 

number and percentage of perforation 

were in anter-inferior segment of 

tympanic membrane (34), (66.6%) 

followed by postero-superior segment 

(7), (13.7%) then postero inferior (6), 

(11.7%) and antero-superior one (4), 

(7.8%) as in figure (1). Hearing loss was 

mild in most groups of site of 

perforation (16_40) decibel (figure 2) 

with statistically significant p. value 

(0.0001) as appeared in table (2).
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Figure 1 distribution of the position of perforation 

 

 

 

Figure 2 distribution of studied population according to the hearing threshold 
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                   Figure 3: percentage of the side of affected ear  

 

 Total X2, P value 

Age by years   

15-24 11 

21.6% 

1.055 

,0.083 

25-34 6 

11.8% 

35-44 17 

,33.3% 

 

45-54 12 

,23.5% 

 

55 and 

above 

5 

,9.8% 

 

 

 

 Sex  

  

 

 

Male  30 

,58.8% 

0.370,0.1

90 

Female  21 

,41.2% 
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Table: 1 Determinants of the tympanic membrane perforation among studied 

population. 

 

Impaired hearing 

Present in 
both ears 

18 

81.8% 

9 

31.0% 

27 

52.9% 

13.338 
,0.0001 

Absent 0 

.0% 

3 

10.3% 

3 

5.9% 

Present in 
one ear  

4 

18.2% 

17 

58.6% 

21 

41.2% 

 

Table :2 distribution of hearing impairment among patient`s ears. 

 

 

Discussion: 

Direct  impaction  of sound  wave into  

the  middle  ear cleft  through  perforated 

tympanic membrane yielding in loss of 

round window baffle  as  they suggested 

may not be the only cause of hearing 

difficulty bearing in mind the complex 

effects of sound transmission  through  

the middle  ear as shown by  recent  

models on sound transmission through 

tympanic membrane into  the  middle  

ear  
(9,10)

 . 

 Statistical analysis of  the location of  

tympanic  perforation  in patients  with  

pure tone conductive  hearing  loss  

showed  important  correlation  with 

perforation site in our study which was 

not consonance with Titus S. Ibekwe; et. 

al, where as in agreement with Ahmed 

and Ramani 
(11), and Bekesy (12)

.  Our 

study showed the most of the 

perforations were at anterio-inferior 

quadrant of tympanic perforation in 

contrary with others who showed 

postero-superior perforations were most 

frequent. 
(13,14)

. 

Our study revealed that there is no 

significant difference in the incidence  of 

chronic suppurative otitis media was 

seen among patients age groups {p.value 

0.083} which was differ from 

observation done by Shyumala and 

Reddy and Agrawal et al, 
(15,16)

, and 

Vijayshere Nahata, et. al, 
(17)

 which 

shown higher incidence among age 

group (5-20)years may be because  of 

high attendance of medical care  for 

children in our society  . 
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No significant different between gender 

in our study unlike Vijayshere Nahata, 

et. al,
)17) 

where female patients were 

preponderance. This variation could be 

arisen due to difference in literacy level 

in different geographical location to 

attend hospital. 

Our results were conducted  with other 

studies in general that lower frequencies  

are affected  more than  higher 

frequencies. 

Conclusion:  

Our study showed that there is 

significant impact between the 

perforation site and degree of  hearing  

loss. 

 

References: 

1. Ogisi FO, Adobamen P: Type 1 

Tympanoplasty in Benin: A 10- 

year review. The Nigerian Postgraduate 

Medical Journal 2004, 

11:84-87. 

2.Hamilton J. chronic otitis media in 

childhood. In; Gleeson M,Browning G, 

editor.Scott Brown`s Otolaryngology 

,Head and neck surgery .7
th

 

ed,Vol;1,Lonodon ;2008; 929. 

3. Krunger  , Tonndorf : Tympanic-

membrane perforation in cats with 

experimentally induced Tympanic-

membrane perforation. J Acoust Soc Am 

1978, 63:436-441. 

4. Ahmad SW, Ramani GV: Hearing loss 

in tympanic membrane perforations. 

JLO 1979, 93:1091-1098. 

5. Voss SE, Rosowski JJ, Merchant SN, 

et al.: Middle-ear function with 

tympanic-membrane perforations. II. A 

simple model. J Acoust Soc Am 2001, 

110:1445-1452. 

6. Voss SE, Rosowski JJ, Merchant SN, 

Peake WT. Middle‑ ear function with 

tympanic‑membrane perforations. I. 

Measurement and mechanisms. J Acoust 

Soc Am 2001; 110:1432‑ 44. 

7.Voss SE, Rosowski JJ, Merchant S N, 

peake WT.How do tympanic membrane 

perforations affect human middle ear 

sound transmission ? Acta Otolaryngol. 

2001; 121; 169-73. 

8. Hsu CY, Chen JH, Hwang, et al.: A 

computer programme to calculate the 

size of tympanic-membrane perforation. 

Clinical Otolaryngology 2004, 29: 340-

42. 

9. Gan RZ, Reeves BP, Wang X: 

Modeling of sound transmission from 

ear canal to cochlea. Ann Biomed Eng 

2007, 35:2180-2195. 

10. Gan RZ, Sun O, Feng B, Wood MW: 

Acoustic-structural coupled finite 

element analysis for sound transmission 

in human ear pressure distributions. Med 

Eng Phys 2006, 28:395-404. 

11. Payne MC, Gither FJ: Effects of 

perforation of TM on cochlear 

potentials. Archives of Otolaryngology 

1951, 54:666-674. 

12. Bekesy GV: Weber die mechanisch-

akustischen Vorangusy beim Horen. 

Acta Otolaryngology 1939, 27:281-296. 

388–396, (abstr). 



 

 Thi-Qar Medical Journal (TQMJ): Vol.(16), No.(2), 2018 

                    Web Site: https://jmed.utq.edu.iq         Email:utjmed@utq.edu.iq 

 

 

 
170 

 

13. Oktay MF, Cureoglu S, Schachern 

PA, et al.: Tympanic membrane changes 

in central tympanic membrane 

perforations. Am J Otolarngol 2005, 

26:393-397. 

14. Fukuchi I, Cerchiari DP, Garcia E, et 

al.: Tympanoplasty: surgical results and 

a comparison of the factors that may 

interfere in their success. Braz J 

Otorhinolaryngol 2006, 72(2):267-271. 

15. Shyamala R, Sreenivasulu Reddy P. 

The study of bacteriological agents of 

chronic suppurative otitis 

media‑Aerobic culture and evaluation. J 

Microbiol Biotech Res 2012; 2:152‑ 62. 

16. Agrawal A, Kumar D, Goyal A, 

Goyal S, Namrata Singh N, Khandelwal 

G. Microbiological profile and their 

antimicrobial sensitivity pattern in 

patients of otitis media with ear 

discharge. Indian J Otol 2013; 19:5‑ 8. 

17. Vijayshree Nahata, Chandrakant Y. 

Patil,et,al; Tympanic membrane 

perforation: Its 

correlation with hearing loss and 

frequency affected – An analytical study 

Indian J Otol 

2017, IP: 37.237.194.69. 

  

   

 

 

 

 

 

 

 

 

 

 

 

 



 

 Thi-Qar Medical Journal (TQMJ): Vol.(16), No.(2), 2018 

                    Web Site: https://jmed.utq.edu.iq         Email:utjmed@utq.edu.iq 

 

 

 
171 

 

 

 

 موقع ثقب غشاء طبلة الأذن ٌؤثر على مدى ضعف السمع 

 

د.مشتاق نعمة المالكً
1

العمارٌع جبار د.رب       
2

د.صفاءعبد المحسن البدري       
3  

 

استاذ مساعد,استشاري, قسم انف واذن وحنجرة كلٌة الطب جامعة ذي قار  .مستشفى الحبوبً التعلٌمً.-1  

جراح اختصاص أنف وأذن وحنجرةمستشفى الحبوبً التعلٌمً .-2  

أختصاص سمع وتخاطب مستشفى الحبوبً التعلٌمً  -3  

 

مختصرة: نبذة  

 

:خلفٌةال  

 نتائج مع المؤلفٌن من العدٌد فً السمع فقدان ودرجة الطبلً الغشاء ثقب موقع بٌن العلاقة وتناقش

دراستنا فً العلاقات هذه تقدٌر نحاول مختلفة . 

:طرٌقة  

بثقب غشاء طبلة الأذن بسبب التهاب الأذن الوسطى  مرٌضا 55 من مقطعٌة دراسة . 

أمامً علوي  عظٌم المطرقة الى  مع هامن كل لعلاقة وفقا أجزاء عةأرب إلى الطبلً الغشاء تقسٌم تم

 .وأمامً سفلً و خلفً علوي وخلفً سفلً .

ٌقٌس درجة فقدان السمع لمختلف تم قٌاس درجة الضعف السمعً لكل مرٌض بواسطة جهاز

هٌرز فً غرفة معزولة صوتٌاً .0222هٌرز الى 252الترددات ابتداءاً من   

 الأمامًالجزء فً كانت للانثقاب المئوٌة والنسبة الأقصى العدد أن دراستنا ًف وجدنا: النتائج

الخلفً  ثم( 13.7%) ,(7) العلويالخلفً  الجزء ٌلٌه( %66.6) ,(34) الطبلً الغشاء من السفلً

.ان معظم الضعف السمعً كان من النوع  %( فقط للأمامً العلوي7.0)و %(11.7() 6)  السفلً

(وحدة سمعٌة42-15)التوصٌلً البسٌط    
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السمع قدان.السمع فقدان لدرجة بالنسبة الثقب موقع أهمٌة ونستنتج  

 


