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INTRODUCTION 

Chronic otitis media (COM), previously known as chronic 

suppurative otitis media (CSOM) is a wide spread disease 

in the developing countries. It was defined by World 

Health Organization (WHO) foundation workshop in 1996 

as “a stage of ear disease in which there is chronic infection 

of the middle ear cleft i.e. eustachian tube, middle ear and 

mastoid, and in which a non-intact tympanic membrane 

and discharge are present”.1 Incidence of COM is higher 

in developing countries because of poor socio-economic 

standards, poor nutrition and lack of health education. It 

affects both the sexes and all the age groups.2 Tariq et al in 

his recent study done in 2015 reported that malnutrition, 

overcrowding, substandard hygiene, frequent URTI and 

under-resourced health care (all linked to low socio-

economic status) are the risk factors for developing 

CSOM.3 In India, the overall prevalence rate is 46 and 16 

per 1000 in rural and urban population respectively. It is 

also the single most important cause of hearing impairment 

in rural population. It follows acute otitis media and the 

causes of this progression to chronicity are mainly mixed 
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infections with both aerobic and anaerobic organisms, low 

resistance of patients, lack of awareness, inadequate 

treatment and eustachian tube dysfunction. Two groups of 

COM have been identified which includes tubotympanic 

known as the safe or benign type involving the antero-

inferior part of the middle ear cleft and is associated with 

a central perforation. Here the patient often presents with 

non-foul smelling mucoid or muco-purulent profuse 

discharge accompanied with earache and hearing loss. 

Sometimes, the ear may be completely dry for long periods 

with only intermittent discharge. The other variant is the 

attico-antral type, which is the unsafe or the complicated 

type involving the postero-superior quadrant of the middle 

ear cleft.2 The study done by Orji showed that social 

embarrassment from frequent ear discharges as well as 

hearing loss were identified by 88% and 71% of the 

respondents respectively as the major concerns of CSOM 

patients.4 Many of the cases of COM are treated by a 

surgical procedure called tympanoplasty. This consists of 

both eradication of the middle ear disease and 

reconstruction of hearing mechanism including the 

tympanic membrane and the ossicles.5 For a long time, it 

was performed with the assistance of microscope. But 

microscope offers a straight line view which limits the 

visual field in the deep recesses of the middle ear and 

hence creates difficulty for the surgeon especially if the 

external auditory canal (EAC) is narrow or protruding.6 

Therefore, endoscopic tympanoplasty has emerged out to 

be an excellent alternative method since 1967 when it was 

first used by Mer and colleagues to describe the middle ear 

anatomy. As endoscopes offer a wide field angled view 

with magnification, so it is being increasingly preferred by 

surgeons to obtain an all-round vision which helps in 

looking behind the obstructions or overhangs and peering 

into the deep recesses of the middle ear with much less 

requirement for surgical exposure than demanded by 

conventional microscopic techniques.7 Karhuketo studied 

the endoscopic assisted type I tympanoplasty in 30 ears of 

29 patients with different size perforation and concluded 

that the post-operative A-B gap was less than 10 dB in 90% 

of case and hence concluded that endoscopic assisted type 

I tympanoplasty is reliable and simple procedure with the 

benefit of minimal trauma to the healthy tissue.8 El- 

Guindy (Tanta, Egypt) evaluated the role of rigid 

endoscope in the management of 36 cases of dry central 

perforation and reported 91.7% graft uptake rate.9 Also, 

the operating time gets substantially reduced with 

endoscopic tympanoplasty. Dundar et al in his study 

reported that the operation duration among 26 patients who 

underwent endoscopic transcanal tympanoplasty was less 

than 51.37 minutes, and the mean duration was 69.03 

minutes for the microscopic approach.10 But at the same 

time, endoscopes offer “fish eye view” and cannot provide 

the three dimensional view unlike binocular operating 

microscopes.7 In our present study we aimed to clearly 

evaluate and analyse the advantages and disadvantages of 

both the techniques to depict which of these will contribute 

to the maximum benefit and comfort of the patient as well 

as the surgeon. 

METHODS 

This prospective longitudinal study was carried out on 

patients attending the Department of Otorhinolaryngology 

at Agartala Government Medical College and GBP 

Hospital, Agartala, Tripura from October 2018 to October 

2019 with tubotympanic COM with chief complaints of 

ear discharge and hearing loss. After taking written and 

informed consent, a detailed clinical examination of the 

ear, nose, throat was done and data was recorded in a 

predesigned questionnaire. Patients having central 

perforation were subjected to pure tone audiometry (PTA) 

with 500 Hz, 1 KHz, 2 KHz frequency and the air-bone 

gap (ABG) and the degree of hearing loss was determined 

by taking the average of these 3 frequencies. Tuning fork 

test with 256 Hz, 512 Hz and 1024 Hz was also done to 

know the type of hearing loss. Patients in the inactive stage 

of the disease with small to medium size central 

perforation of the tympanic membrane and an air-bone gap 

of less than 45 decibel were included in the study. 

However, patients not willing to participate in the study, 

or with associated cholesteatoma, active ear discharge, 

ossicular discontinuity or fixation, significantly narrow 

external auditory canal, revision surgeries, sensorineural 

hearing loss or eustachian tube dysfunction were excluded 

from the study. Diagnosis was further supplemented by X-

ray mastoid (Schuller’s view) and high resolution 

computed tomography of the temporal bone wherever 

necessary. X-ray of the paranasal sinus (Water’s view) was 

also done. 60 patients in the age group of 12-60 years 

fulfilling the inclusion criteria were available for the study. 

They were divided into 2 groups. The first 30 patients were 

allocated to group A and the next 30 patients were 

allocated to group B consecutively. Group A underwent 

microscopic type 1 tympanoplasty while group B 

underwent endoscopic type 1 tympanoplasty. All surgeries 

were done through the transcanal route, and were 

performed under local anaesthesia. Temporalis fascia was 

used as the graft material in all cases. Carl Zeiss 

microscope (OPMI PICO) was used for microscopic 

tympanoplasty, while 0 degree and 30 degree, 4 mm wide 

and 18 cm long Karl Storz rod otoendoscope along with a 

3 chip camera high definition video (monitor) system was 

used for endoscopic tympanoplasty. Endoscopic surgeries 

were performed under direct visualization on the monitor. 

All patients were given a prophylactic stat dose of 

injectable antibiotic and were pre-medicated with 30 mg 

of pentazocine (30 mg/ml) and 50 mg of promethazine 

hydrochloride (25 mg/ml) intravenously. After positioning 

the patient followed by preparation and draping of the 

surgical area, dryness of the middle ear was confirmed 

preoperatively. Temporalis fascia graft was harvested after 

giving local anaesthesia using 2% lignocaine mixed with 1 

in 10,000 adrenaline injection. The EAC is then infiltrated 

using 0.5 ml of the same anaesthetic solution at 3 o’clock, 

6 o’clock, 9 o’clock and 12 o’clock positions about 3 mm 

from the annulus. After freshening the margins of 

perforation, a curvilinear incision is made 6mm lateral to 

the annulus posteriorly from 6 o’clock to 12 o’clock 

position and the tympanomeatal flap is elevated. The 
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middle ear is inspected for any disease and the annulus is 

gradually lifted from its rim and the handle of malleus is 

exposed, the tympanomeatal flap is released and the 

handle of malleus is freshened. The dried temporalis fascia 

graft of appropriate size is then placed using the underlay 

technique and the tympanomeatal flap repositioned. Gel 

foams are placed around the edges of the flap and a wick 

medicated with 1% framycetin ointment is kept in the EAC 

followed by sterile dressing of the wound. The mean 

duration of the surgery was noted for both groups 

separately. Post operatively patients were started on third 

generation cephalosporins and the operative wound was 

checked and dressed the next day. All patients were 

discharged on oral antibiotics over 1 week and called for 

regular follow up. The duration of hospital stay for each 

patient after the surgery was recorded for both groups. 

Sutures were removed on the 7th postoperative day. 

Patients were called for regular follow up periodically. For 

the first month, they were followed weekly and then twice 

in a month for the next 2 months. During follow-up, all 

patients were examined for pain, hearing improvement, 

graft uptake. However, the final assessment of the graft 

uptake and the hearing improvement was done by PTA 

after 3 months, where the ABG was calculated by taking 

the average of the 3 frequencies 500 Hz, 1 KHz, 2 KHz. 

Successful results were considered if there was complete 

graft uptake with postoperative ABG less than or equal to 

15 decibel. The patients in the two groups were assessed 

on the basis of mean time duration of the surgical 

procedure; duration of post-operative stay in the hospital; 

graft uptake and hearing improvement. The results of 

mean time duration of the surgical procedure; and hearing 

improvement were analysed by unpaired student’s t test 

and duration of post-operative stay in the hospital along 

with the results of graft uptake were analysed by Chi 

square test.  

RESULTS 

In our study, we observed that most of the patients 

presenting with tubotympanic COM belonged to age group 

of 21-30 years (Figure 1). The patients were mainly from 

the rural population (67%) (Figure 2) and lower socio-

economic strata (70%) (Figure 3) with chief complaints of 

otorrhea (48.3%), hearing impairment (35%), followed by 

tinnitus (16.7%) (Figure 4). On otoscopic examination, no 

significant abnormality was noted in the EAC. On PTA, 

all patients had moderate conductive hearing loss i.e. 30-

45 dB of ABG at frequency of 0.5, 1 and 2 KHz. X-ray 

mastoid (Schuller’s view) and X-ray paranasal sinus 

(Water’s view) was done to exclude mastoiditis and 

sinusitis respectively. 

Surgery was performed in both groups and the mean 

duration of surgery was recorded which was found to be 

77.23 minutes in group A and 62.87 minutes in group B, 

with a statistically significant p value of 0.000 as analyzed 

by unpaired student’s t-test (Table 1). It was also seen that 

in group B (n=30), 90% of patients did not have any 

postoperative morbidity and were discharged within 3 

days of the surgery, while in group A (n=30), only 30% of 

patients did not complain of any postoperative morbidity 

and were discharged within 3 days of the surgery. The 

results were analyzed using chi square test and was found 

to be statistically significant with a p value of 0.000 (Table 

2). After discharge, patients were kept on regular follow-

up periodically and the final assessment of the graft uptake 

and hearing improvement was done after 3 months of the 

surgery. On examination, it was observed that in group A 

(n=30), 80% of the patients had successful graft uptake and 

90% patients in group B had successful graft uptake. The 

results as analyzed by Chi-square test were not statistically 

significant (Table 3). On PTA with 0.5, 1 and 2 KHz after 

3 months of surgery, it was observed that in group A 

(n=30), 86.7% of the patients had ABG of ≤15 dB and 

13.3% patients had ABG of >15 dB. This was almost equal 

to group B (n=30) where 83.3% of patients showed hearing 

improvement with ABG of ≤15 decibel and 16.7% showed 

no hearing improvement. However the results between the 

2 groups were not found to be statistically significant 

(Table 4).  

Table 1: Mean operative duration.  

Operative 

duration 
Microscopic Endoscopic 

P 

value 

Mean time 

in min 
77.23 62.87 0.000 

Table 2: Post-operative stay. 

Post-

operative 

stay (days) 

Microscopic 

group 

(n=30) 

Endoscopic 

group 

(n=30) 

P 

value 

<3  9 27 
0.000 

>3  21 3 

Table 3: Post-operative graft uptake. 

Post-

operative 

graft uptake 

Microscopic 

group 

(n=30) % 

Endoscopic 

group 

(n=30) % 

P value 

Successful 24 (80) 27 (90) 
0.278 

Unsuccessful 6 (20) 3 (10) 

 

Figure 1: Distribution of patients according to age 

groups. 

Number of patients n=60

< 20

21- 30

31-40

41- 50
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Table 4: Post-operative hearing improvement. 

Postoperative 

A-B gap (dB) 

Microscopic 

group 

(n=30) % 

Endoscopic 

group 

(n=30) % 

P 

value 

≤15  26 (86.7) 25 (83.3) 
0.7 

>15  4 (13.3) 5 (16.7) 

 

Figure 2: Residential status of the patients 

participating in the study. 

 

Figure 3: Socio-economic status of the patients 

participating in the study.  

 

Figure 4: Clinical presentation. 

DISCUSSION 

In this study, it was observed that the highest incidence of 

tubotympanic COM was found in the age group of 21-30 

years. The youngest patient was a 13 years old boy who 

presented with otorrhea and a medium sized central 

perforation of the ear, and the oldest was a 58 years old 

male presenting with otorrhea along with hearing 

impairment and a medium sized central perforation for a 

prolonged duration. It was seen that the incidence has 

decreasing tendency with the increase in age. This is in 

consistence with the study reported by Rakesh et al, Raghu 

et al and Harvinder et al who stated that maximum patients 

of chronic suppurative otitis media were in the age group 

of 16-30 years.11,12 Okafor in 1984 stated that the 

prevalence of CSOM decreased with increasing age.13,14 In 

a study done by Kabdwal et al showed that the most 

commonly affected age group of CSOM was between 21-

30 years. This early presentation may be due to increased 

awareness to health issues and difficulty in hearing 

affecting work efficiency, leading patients and parents to 

seek early medical intervention.15 

We observed that the disease is more prevalent in males 

than females which is similar to other studies done in 

Singapore, Pakistan, Iran and other parts of India.16 Siraj et 

al in his study reported that the prevalence of CSOM was 

found to be slightly higher in male children than female.17 

Islam in 2007, in his study revealed that the male to female 

ratio regarding the prevalence of the disease is much 

higher. This might be due to increased prevalence of 

chronic suppurative otitis media among the males or it 

might be simple reflection of overall high male attendance 

in hospital.18 

Our study showed that COM is more common in rural 

population especially affecting the lower socio-economic 

strata, which is quite similar to a study made by Okafor et 

al who stated that the majority of the patients with chronic 

ear disease came from poor communities living in 

subsistence agricultural or slum areas.16 In a study 

conducted by Arunabha et al 60% of their patients were 

from low socio-economic class. Poor living conditions, 

poor access to medical care, inadequate medical treatment, 

recurrent upper respiratory tract infections, nasal diseases 

have been recognized as risk factors for COM.19 

We found that majority of the patient presented with 

otorrhea (48.3%) followed by hearing impairment in 35% 

and tinnitus (16.7%). This is in accordance to a similar 

study done by Nishant et al where the commonest 

complaint of tubotympanic COM was observed to be 

otorrhea, followed by hearing impairment which is very 

well with the view of many authors.20 Akinpelu in his study 

found that tubotympanic disease was more common with 

otorrhea as the most common symptom at presentation, 

followed by hearing impairment.13 In the present study, we 

found that majority of the patients (55%) presented with 

perforation in the right tympanic membrane, while 45% of 

them presented with a left tympanic membrane 

perforation, as because patients with bilateral perforation 

were not included in the study. This was contrary to study 

done by Leandro et al, which had 59% of patients 

presenting with a perforation in left tympanic membrane 

and 36.3% of patients with right tympanic membrane 

perforation.21 

Resident

rural

urban

Socioeconomic status

APL

BPL

Symptoms

otorrhea

hearing
impairment

tinnitus
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In this study, among the total 60 patients who fulfilled the 

inclusion criteria, 30 patients were subjected to endoscopic 

type I tympanoplasty and another 30 patients to 

microscopic type I tympanoplasty. The minimum pre-

operative ABG was found to be 30 dB while 45 dB was 

the maximum ABG pre-operatively as seen on PTA. At 3 

months of post-operative follow up, among patients who 

underwent endoscopic type I tympanoplasty, 83.3% had 

post-operative ABG of ≤15 dB while 16.7% had >15 dB. 

In patients undergoing microscopic type I tympanoplasty, 

86.7% had post-operative ABG of ≤15 dB and 13.3% had 

>15 dB. So the post-operative ABG was almost 

comparable in both the groups. In a study done by Patel et 

al, at 3 months of follow up in endoscopic type I 

tympanoplasty, 45.45% of patients had post-operative 

ABG in the range of 0-10dB, and 50% patients had post-

operative ABG in the range of 11-20 dB. While in patients 

of microscopic type I tympanoplasty, 45.45% of patients 

had post-operative ABG in the range of 0-10 dB and 

36.36% in the range of 11-20 dB.10 Similary, in another 

study by Jana et al, in microscope assisted type I 

tympanoplasty, 89% had an improvement in conductive 

hearing loss with average between 0 and 20dB which was 

equal in the endoscopic group as well.22 

In our study, the post-operative graft uptake in case of 

endoscopic type I tympanoplasty is 90%, whereas in 

microscopic group, it is 80%. Raj and Meher et al in their 

study on endoscopic transcanal type I tympanoplasty, 

compared the outcomes with that of microscopic type I 

tympanoplasty and showed that graft uptake is 90% in 

endoscopic method and 85% in microscopic method.23 In 

a study done by Dundar et al, the graft success rate in the 

endoscopic tympanoplasty was 87.5%, while in the 

microscopic approach, it was 94.3%.10 Hence, we can 

conclude that both microscopic and endoscopic type I 

tympanoplasty gives almost comparable results regarding 

the functional outcome of the surgery.  

Duration of the operation is an important parameter in 

terms of duration of anaesthesia, the surgeon’s 

concentration, and the increased risk of iatrogenic 

complications.24 In the present study, the mean duration of 

operation in case of endoscopic type I tympanoplasty was 

62.87 minutes, which was much lesser as compared to the 

microscopic type I tympanoplasty (77.23 minutes). In a 

study conducted by Choi et al, mean duration of operation 

for microscopic group (88.9±28.5 minutes) was 

significantly longer than the endoscopic group.18 In a study 

done by Ambani et al, the average time taken was around 

1 hour 30 minutes for the endoscopic group.25 The reason 

for this difference in the duration of operation as stated by 

Osama et al may be related to the fact that no extra time is 

required to view the hidden areas during the endoscopic 

procedures.24 Therefore, endoscopic type I tympanoplasty 

is a much less time consuming procedure with better 

visibility as compared to microscopic type I 

tympanoplasty. 

Also the post-operative hospital stay is very minimal in 

endoscopic type I tympanoplasty than microscopic type I 

tympanoplasty because of less postoperative morbidities. 

This can be attributed to the fact that endoscope provides 

a wide angled view of the tympanic membrane and the 

middle ear structures, so there is minimal trauma to the 

adjacent ear structures which leads to less pain and better 

wound healing of the graft as well as the surrounding 

tissues, especially the EAC. Our finding was further 

supported by a similar study done by Patel et al, where he 

stated that while operating the patients with microscope, 

tortuosity of the EAC and bony overhang hamper the view 

of the deeper structures. Because of which, there was a 

need to frequently manipulate the head of the patient, and 

in some cases, even canalplasty becomes mandatory to 

view the deeper structure, leading to more tissue injury and 

pain. In contrast, the endoscope brings surgeon’s eye to the 

tip of the scope. The wide angle of the scope brings the 

tympanic membrane in one frame, and magnifies the 

image. Thus, there is no need of frequently manipulating 

patients head and canalplasty can also be avoided.26 Lade 

et al compared 60 patients undergoing type 1 

tympanoplasty using either a microscopic or endoscopic 

procedure. Among the 30 patients who underwent the 

microscopic approach, canalplasty was performed to 

evaluate the ossicular system in 5 and EAC curettage was 

performed in 4 patients. However, none of the 30 patients 

who underwent the endoscopic procedure required such 

interventions, and the ossicular system could be assessed 

easily. They concluded that the results of endoscopic 

tympanoplasty are similar to those of microscopic 

tympanoplasty and that endoscopic tympanoplasty is more 

tolerable in terms of cosmetic outcome.27 Thus endoscopic 

type I tympanoplasty is considerd as the safe minimally 

invasive alternative to microscopic type I tympanoplasty 

due to better cosmetic outcome, better visibility and lesser 

need for any further interventions. 

CONCLUSION 

Endoscopic type 1 tympanoplasty is a fast developing 

concept and thus gaining popularity day by day. The 

primary advantage of this technique is its ability to address 

the middle ear disease and the tympanic membrane 

perforation associated with COM under improved 

visualization, and magnification, in less duration of 

operation time. Thus it yields better surgical outcome with 

fewer post-operative morbidities. Moreover, endoscopes 

also serve as an excellent teaching tool when used in 

conjunction with video monitors. Thus, we can conclude 

that endoscopic tympanoplasty has many additional 

advantages as compared to microscopic type 

1tympanoplasty, and can be very well adopted as a newer 

approach for tympanoplasty in this modern era. 
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