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Abstract Background: Chronic suppurative otitis media is a common condition seen in patients attending the otolaryngology 

clinic. The discharging ear presents the otologist with the dilemma of operating on it or not. This due to the widespread 

belief that the success rate while doing tympanoplasty on wet ears is decidedly inferior. To evaluate this fact we 

conducted a study to compare outcomes of type I tympanoplasty in dry and wet ears. Aim: To compare postoperative 

hearing improvement in dry and Wet ear. Material and Method: Type I tympanoplasty was done in all patients under 

local anesthesia with sedation or general anesthesia using temporalis fascia graft and by underlay technique. Result and 

Conclusion: The presence of discharge in the ear at the time of operation does not interfere with the results of 

tympanoplasty, but the discharge should be should be mucoid and scanty. 
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INTRODUCTION 
Chronic suppurative otitis media (CSOM) still remains a 

major health problem in our country and is characterized 

by recurrent ear discharge,a permanent perforation in 

tympanic membrane and impairment of hearing. It is a 

single most common cause of hearing impairment in rural 

population. Incidence of CSOM is higher in developing 

countries because of poor socioeconomic status and poor 

nutritional status. Repairing the tympanic membrane 

perforation by performing tympanoplasty provides 

considerable benefits to the patient including prevention 

of ear infection, improvement in hearing and elimination 

of need to take water precautions. Type I Tympanoplasty 

is one of the most common procedures among various 

surgeries for CSOM. CSOM can present with dry and wet 

ear (discharging ear). Though it is an accepted fact that an 

actively draining central perforation in tympanic 

membrane is not a contraindication for ear surgery, the 

discharging ear presents the otologists with the dilemma 

of operating on it or not, this is due to widespread belief 

that the success rate while doing ear surgeries on wet ears 

is decidedly inferior. Hence the present study is intended 

to find the surgical outcome of tympanoplasty type 1 in 

dry and wet ear in terms of restoration of anatomy, 

elimination of disease from middle ear as well as hearing 

improvement. 
 

MATERIALS AND METHODS 
100 patients were selected for the study at Department of 

E.N.T, SRTR Govt. Medical College, Ambajogai, which 

was conducted over a period of two year (December 

2013– November 2015) with regular follow-up. The 

patients for study were selected on following criteria. 

1. Age: between 18–55 years in both sexes. 

2. Patients with small/moderate/subtotal central 

perforation excluding marginal, total and attic 

perforation. 

3. 50 patients with dry ear for a minimum period of 

3 months prior to surgery were included in DRY 

group and 50 patients with scanty mucoid 
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discharge at the time of surgery were included in 

the WET group. 

4. Patient having good general physical conditions 

and patients not having any evidence of active 

infection in nose, throat and paranasal sinuses.

5. Patients with mixed or sensorineural hearing loss 

were excluded 

6. Patients undergoing revision tympanoplasty were 

excluded. 

7. Patients with active mucosal chronic otitis media 

having profuse ear discharge and severe 

inflammed middle ear mucosa were excluded.

8. Patients having erosion of ossicles or ossicular 

discontinuity requiring ossiculoplasty were also 

excluded. 

These selected patients were subjected to clinical, 

audiological, radiological and laboratorial investigations. 

After taking written informed consent of patients, Type I 

tympanoplasty was done in all patients under local 

anesthesia with sedation or general anaeshesia using 

temporalis fascia graft and by underlay technique. 

Postoperatively all patients were put on IV antibiotic, 

analgesics and oral anti-histaminics for a period of 1 

week. Mastoid dressings changed on 3rd post operative 

day. Sutures were removed on 7th post-operative day. 

patients were instructed to take adequate preca

prevent entry of water into the ear canal

removal patients were asked to instill topical 

antibiotics+steroid drops 

(ciprofloxacin+clotrimazole+beclomethasone) for period 

of 3 to 4 weeks. All patients were followed up in OPD 

every 2 week for period of 3 months. Next visit was at 6 

month. Otoscopy was done to assess the graft status and 

presence of any discharge at every follow

of drum and graft uptake was accessed at 3rd month. At 

the end of 3rd and 6th month an audiogram was done on 

all the patients with intact drum. The presence of any 

complication was noted and treated simultaneously.

Figure 1: Showing 
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at the time of surgery were included in 

Patient having good general physical conditions 

vidence of active 

infection in nose, throat and paranasal sinuses. 

Patients with mixed or sensorineural hearing loss 

Patients undergoing revision tympanoplasty were 

Patients with active mucosal chronic otitis media 

r discharge and severe 

inflammed middle ear mucosa were excluded. 

Patients having erosion of ossicles or ossicular 

discontinuity requiring ossiculoplasty were also 

These selected patients were subjected to clinical, 

laboratorial investigations. 

After taking written informed consent of patients, Type I 

tympanoplasty was done in all patients under local 

anesthesia with sedation or general anaeshesia using 

temporalis fascia graft and by underlay technique. 

ly all patients were put on IV antibiotic, 

histaminics for a period of 1 

week. Mastoid dressings changed on 3rd post operative 

operative day. All 

patients were instructed to take adequate precautions to 

prevent entry of water into the ear canal. After suture 

removal patients were asked to instill topical 

antibiotics+steroid drops 

(ciprofloxacin+clotrimazole+beclomethasone) for period 

of 3 to 4 weeks. All patients were followed up in OPD 

week for period of 3 months. Next visit was at 6 

month. Otoscopy was done to assess the graft status and 

presence of any discharge at every follow-up. Intactness 

of drum and graft uptake was accessed at 3rd month. At 

am was done on 

all the patients with intact drum. The presence of any 

complication was noted and treated simultaneously. 

OBSERVATION AND RESULT
 

Table 1: Comparison of mean preoperative PTA between Wet and 

Dry groups

Group N Mean Std deviation

Dry 50 31.3 5.607

Wet 50 32.6 5.462

 

Table 2: Status of middle ear mucosa (MEM)

Status of MEM 
Dry 

No. % No.

Healthy 38 76 26

Pale 12 24 1

Inflammed 0 0 11

Edematous 0 0 12

Total 50 100 50

 

Table 3: Graft uptake rates in two groups

Graft 
Dry Wet

No % No 

Failure 6 12 7 

Taken 44 88 43 

Total 50 100 50 

 

Table 4: Post operative hearing gain at 6 months

Hearing gain 
Dry ear Wet 

No % No

No gain 6 12 7 

5dB 1 2 2 

6-10 dB 28 56 18

11-15 dB 15 30 22

>15 dB 0 0 1 

Total 50 100 50

 

Table 5: Comparison of mean PTA in dry and wet gr

different time interval

Time interval Dry group

Preoperative 31.3+/-5.607

3
rd

 month 21.9+/-7.751

6
th

 month 21.1+/-7.908
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OBSERVATION AND RESULT 

Comparison of mean preoperative PTA between Wet and 

Dry groups 

Std deviation 
Z=1.17 

P=0.240 
5.607 

5.462 

Status of middle ear mucosa (MEM) 

Wet Total 

No. % No. % 

26 52 64 64 

1 2 13 13 

11 22 11 11 

12 24 12 12 

50 100 100 100 

Graft uptake rates in two groups 

Wet Total 

% No % 

14 13 13 

86 87 87 

100 100 100 

Post operative hearing gain at 6 months 

Wet ear Total 

No % No % 

 14 13 13 

 4 3 3 

18 36 46 46 

22 44 37 37 

 2 1 1 

50 100 100 100 

Comparison of mean PTA in dry and wet groups at 

different time interval 

Dry group Wet group 

5.607 32.6+/-5.462 

7.751 23.4+/-7.315 

7.908 21.8+/-7.938 
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Figure 3: Showing comparison of graft uptake rates in two groups

 

Figure 4: Showing comparison of Post operative hearing gain at 6 months
 

First the two groups are analysed for similarity.

case study of 100 patients, 50 patients had wet ear and 50 

patients had dry ear. In dry ear there were 22 male and 28 

females. Whereas in wet ear there were 21 males and 29 

females. The gender distribution difference was not 

statistically significant. (chi square test : p>0.05) 

perforation was more commonly on the right side in dry 

ears it being 56% and in wet ears left ear is commonly 

affected being 54%. Bilateral perforation were found in 

0

10

20

30

40

50

60

70

80

90

100

MEM

Status of 

0
10
20
30
40
50
60
70
80
90

100

No

0
10
20
30
40
50
60
70
80
90

100

No

ear

Sudhir V Bhise, P M Hippargekar, Sonali S Kamble, Dnyaneshwar Rohe 

2579-0854, Volume 3, Issue 2, August 2017  

 
Figure 2: Showing Status of middle ear mucosa (MEM) 

 
Showing comparison of graft uptake rates in two groups 

 
Showing comparison of Post operative hearing gain at 6 months 

First the two groups are analysed for similarity. In our 

case study of 100 patients, 50 patients had wet ear and 50 

patients had dry ear. In dry ear there were 22 male and 28 

females. Whereas in wet ear there were 21 males and 29 

The gender distribution difference was not 

nt. (chi square test : p>0.05) The 

perforation was more commonly on the right side in dry 

ears it being 56% and in wet ears left ear is commonly 

affected being 54%. Bilateral perforation were found in 

38% of cases, in dry ears 18patients had bilateral dise

and in wet ear20 patients had bilateral disease.

study, in unilateral cases, graft uptake is 90% while in 

bilateral cases, graft uptake is 82%. Presence of bilateral 

CSOM at the time of surgery did not seem to have any 

influence on graft take up rates, which was found 

statistically not significant by Fisher exact test. (P>0.05)

In all the patients preoperative hearing level was 

measured by pure tone audiometry
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38% of cases, in dry ears 18patients had bilateral disease 

and in wet ear20 patients had bilateral disease. In present 

study, in unilateral cases, graft uptake is 90% while in 

bilateral cases, graft uptake is 82%. Presence of bilateral 

CSOM at the time of surgery did not seem to have any 

e up rates, which was found 

statistically not significant by Fisher exact test. (P>0.05) 

In all the patients preoperative hearing level was 

measured by pure tone audiometry PTA. Higher mean 
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(dB) was recorded in Wet ear group (32.60db±5.462) 

compared to Dry ear group (31.30db±5.607) Table no. 

1,Figure no.1, but the difference between them was not 

statistically significant (P>0.05). All the wet ear selected 

cases had scanty mucoid discharge whereas in dry ear 

they had an episode of mucoid discharge previously and 

there was no discharge from the ear since last 12 weeks 

without taking any medicine. All patients were taken for 

microscopic examination and status of middle ear mucosa 

observed Table no.2,Figure no.2,  in wet ear 12 patients 

had edematous mucosa 1 had pale mucosa,11 had 

inflamed mucosa. In dry and wet ears total 64 cases had 

thin normal mucosa, 38 in dry ears and 26 in wet ears; 

whereas in wet group no one had inflamed and edematous 

mucosa but pale mucosa was observed in 12 patients. 

During the procedure status of ossicular chain and its 

mobility is confirmed. And all patients had intact and 

mobile ossicular chain. Also there was no significant 

difference between graft take-up rates and status of 

middle ear mucosa at the time of surgery. (Fishers exact 

test p=0.315). Out of the 50 patients in wet ear 42 had 

sclerotic mastoid, whereas in dry ears 36 had sclerotic 

mastoid and 14 had normal pneumatized mastoid Patients 

were operated either in local anesthesia with sedation or 

in general anesthesia. All the patients were operated by 

the postauricular approach. On Postoperative day 3, all 

patients underwent check dressing, Sutures were removed 

on postoperative day 7 and all wound were healthy and 

healing. In our study, postoperative follow up by 

otoscopic examination after 3 month For graft uptake 

rates Table no.3 Figure no.3 showed intact graft in 44 

patients in Dry group (88%) and 43 patients in Wet group 

(86%). 6 patients in Dry group and 7 patients in Wet 

group showed residual perforation. Graft uptake rate was 

slightly better in Dry group compared to Wet, but this 

difference was not statistically significant. (p>0.05) 

Hearing improvement is noted in 44 patients of dry ear 

group and 43 patients of wet ear group. There was no 

worsening of hearing in any patient under study. 28 

patients had hearing improvement in the range of 6 to 10 

dB in dry ear group (56%), 22 patients had hearing 

improvement in range of 11 to 15 dB in wet ear group 

Table no.4,Figure no.4. However there was no 

statistically significant difference found (Fisher exact test, 

p=0.258) on comparing both groups with respect to 

hearing improvement. Mean PTA in Dry group at 

preoperative assessment was 31.30 dB, at 3rd month it 

was 21.90 dB and at 6th month, 21.10 dB was recorded. 

Mean hearing gain of 9.4dB was recorded at 3rd month 

and 10.2dB at 6th month, which was found to be 

statistically significant. (ANNOVA Test) Mean PTA in 

Wet group at preoperative assessment was 32.6 dB, at 3rd 

month it was 23.4 dB and at 6th month, 21.8 dB was 

recorded. Mean hearing gain of 9.2dB was recorded at 

3rd month and 10.8dB at 6th month, which was found to 

be statistically significant. (ANNOVA Test) Table 5, 

Figure 5. In our study of 100 patients there was an 

average hearing improvement of 10.5 dB in speech 

frequencies in 87% patients. 13 patients were not taken in 

to account as there was failure of graft take up. There was 

no worsening of hearing in graft taken up patients during 

follow up post operatively. Hearing improvement was 

seen in 88% cases in dry ear and 86% in wet ear. In the 

present study there was a mean PTA of 10.20 dB gain at 

the end of 6th month in dry group compared to mean PTA 

of 10.8 dB in wet group. But audiological gain in mean 

PTA between two groups was statistically not significant. 

 

DISCUSSION 
Surgical repair of tympanic membrane and tympanic 

membrane grafting have traveled a long way, after initial 

reports tympanic membrane grafting filtered out of 

Germany in1950s. These years have been filled with 

numerous technical advances that have improved surgery 

for tympanic membrane repair to high level of accuracy. 

At this point, the graft take up rates and hearing results 

are fairly consistent and reproducible.
1
 Tympanic 

membrane grafting in past and present basically differs in 

regards to graft material and method of placement. 

Temporalis fascia remains by far the commonly 

employed material today. Raj A, Vidit T, in their study on 

wet myringoplasty, concluded that myringoplasty in wet 

ears was as successful as in dry ears and had no increased 

incidence of complications. The study also showed poorer 

results in patients with bilateral disease.
2
 Hatice Emir and 

Ceylan et al., found that the status of the operated ear 

whether dry or discharging at the time of operation did 

not influence the graft success rate. They found that the 

most significant factor influencing results appeared to be 

the surgeon’s experience.
3
 S.K. Nagle et al., observed 

complete graft uptake in 44 (88%) of cases with dry ear 

and 37 (74%) cases in wet ear.
1
 In 1987, Ophir et al., in 

their study on myringoplasty in pediatric population 

reports a success rate of 79%. They claim that the 

outcome of surgery could not be related to the presence or 

absence of chronic otitis media in the untreated ear, the 

status of operated ear (whether dry or discharging) or 

performance of adenoidectomy before myringoplasty.
4
 

Booth et al., in an analysis of failed myringoplasty cases, 

stated that the preoperative presence of a dry ear did not 

affect surgical success rates.
5
 Glasscock et al., reviewed 

1556 tympanic membrane graft cases, and opined that an 

ear did not have to be dry to achieve a good result.
6
 

Adkins WY et al,
7
 in their study, reported an overall 

success rate of 89%. They concluded that age of the 

patient, duration of dry ear had no bearing on the success, 
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although bilateral tympanic membrane perforation 

indicated poor prognosis. Vartiainen E and his colleagues, 

in their study on 404 primary myringoplasty procedures 

found an overall success rate of 88% with a mean period 

of follow up of 5.5 yrs.
8
 In another study, Vartiainen E 

analysed failure cases in 417 myringoplasties. He 

concluded that necrosis of the graft and anterior blunting 

were the main causes in early failures, whereas infection 

was the most common cause of reperforation in later 

failures. Reperforation was more frequent in larger 

perforations than small ones. Other preoperative factors 

like dry or wet ear, site of perforation or the grafting 

technique did not affect the graft take rate.
9
 It is generally 

accepted that the physiological state of the middle ear at 

the time of tympanoplasty has a direct bearing on graft 

uptake rate. Ideally, the ear should be completely dry and 

free from infection at the time of operation.
5
 Eero 

Vartianen et al., found in their series that there was no 

significant difference between dry and wet ear in causing 

re-perforation, but the occurrence of an adhesive ear drum 

was significantly greater when a tympanoplasty was 

performed on a discharging ear rather than on a dry ear.
9
 

Thus, the success rate of tympanoplasty in terms of graft 

take up rate and hearing improvement, as found in our 

study, was consistent with the results of most studies in 

the literature. 

 

CONCLUSION 
In dry ear successful graft uptake of 88% was obtained 

while in wet ear successful graft uptake of 86% was 

obtained, statistically p-value is 0.766 (p>0.05) which is 

insignificant. Postoperatively hearing gain was 0-5 dB in 

1 patients with dry ear and 2 patient with wet ear; 6-10 

dB in 28 patients with dry ear and 18 patients with wet 

ear and more than 10 dB in 15 patients with dry ear and 

22 patients with wet ear, statistically p-value is 0.258 

(p>0.05) which is insignificant. There was an average 

hearing improvement of 10.50 db in speech frequencies in 

87% patients. The very fact that the p-value is 

insignificant in both i.e. the graft uptake rate and hearing 

improvement. This shows that the presence of discharge 

in the ear at the time of surgery does not affect on the 

success rate of type 1 tympanoplasty, but it should be 

mucoid and scanty in amount. 
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