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Introduction

Chronic suppurative otitis media (CSOM) is a 
persistent inflammation of the middle ear or mastoid 
cavity which causes recurrent or persistent discharge 
through a perforation in the tympanic membrane, 
and it can lead to the thickening of the middle 
ear mucosa, mucosal polyps and cholesteatoma. 
CSOM is a common cause of hearing impairment, 
disability and poor scholastic performance. Without 
treatment, it may lead to complications including 
mastoiditis, meningitis and intracranial abscesses.1,2 
The treatment of ear infections has been discussed 
in the medical literature since 1500 BC and ear 
drops used since antiquity have included red lead, 
resin, olive oil, goose grease or cow’s milk. In the 

19th century, rattle snake oil (consisting of camphor, 
turpentine, menthol and sassafras) was popular. 
Merthiolate, gentian violet and benzoin, which 
were used in the 20th century, were later found to be 
ototoxic.3 Antibiotics, however, have become the 
most effective means of therapy since the middle 
of the 20th century.3 The first line of treatment in 
otitis media is dry mopping of the ear or cleaning 
by suction. Antibiotic or antibiotic+steroid drops 
are usually effective in reducing aural discharge. 
When the perforation is small and discharge is 
continuous, the drops placed in the external canal 
do not reach the desired site of infection, even with 
tragal pressure, and the ear therefore often continues 
to discharge. The procedure advocated in the past 
consisted of canal irrigation with 1.5% acetic acid 
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the same ear, or patients with a medical history of 
diabetes, immunosuppressive disorders, chronic 
nasal obstruction, persistent rhinorrhoea, pregnancy 
or lactation or known quinolone hypersensitivity, 
patients with a history of using topical corticosteroids 
or antibiotics in the preceding 3 days, a history 
of systemic corticosteroids and antibiotics in the 
preceding 7 days and patients with bilateral chronic 
suppurative otitis media were excluded. 

All patients had a history of recurrent ear 
discharge ranging from 3 months to 10 years with 
no history of foul smell or blood in the discharge.

Once informed consent was obtained, the patients 
were allocated to two groups in a continuous but 
blinded recruitment process by giving them an 
opaque sealed envelope sequentially numbered 
on the outside and containing information about 
group allocation. The unit of randomisation was 
the individual patient. We adopted a restricted 
randomisation approach by using a blocking 
method, and maintaining a block size of six and an 
allocation ratio of one-to-one. This helped to create 
two groups of the same size throughout the trial. 
Group A patients received aural toilet by suction 
aspiration and cleaning and were made to lie on 
their backs with the head turned to the opposite 
side approximately 30 degrees. After the tympanic 
membrane had been anaesthetised with 4% xylo
caine cotton pledgets, the antibiotic+steroid solu
tion was introduced through the perforation in the 
middle ear under microscopic vision and illumi
nation (Figure 2), using a modified lumbar puncture 
thin needle (25 G) bent at the end (Figure 3). After 
the solution was administered the first time, suction 
was performed to remove the extruded debris and 
a fresh solution was introduced into the middle ear 
and left in place. This was done once daily for up to 
one week depending on the clinical response. 

In the Group B patients, discharge was cleared 
from the external auditory canal and middle ear 
under illumination and the discharge was sent 
for culture and sensitivity testing. The patients 
were given oral antibiotics in addition to the self-
administration of the same antibiotic+steroid 
drops thrice daily at home, with the head tilted, 
followed by pumping the tragus against the ear 
canal at least 10 times. The patients were examined 
daily for ear cleaning and, if a pulsatile discharge 
was found on the third day, oral antibiotics were 
stopped and intravenous antibiotics in accordance 
with the culture and sensitivity report were advised. 

solution by the patient at home. Since this was done 
blindly, it often resulted in poor recovery or further 
complications.

A simple procedure under microscopic vision 
via the transmeatal route was therefore devised in 
which an antibiotic+steroid solution is introduced 
into the middle ear through the perforation using a 
25G modified lumbar puncture needle and a 1 ml 
syringe. The needle’s bevelled end is cut, blunted by 
rubbing on open artery forceps, and bent 90 degrees 
to ease introduction into the middle ear through the 
small perforation under vision. The process helps 
not only by removing the discharge and debris from 
the middle ear but also by reducing granulations, 
leading to the early recovery of inflamed mucosa. 

Materials and method

One hundred patients aged 18 to 75 years with 
active chronic otitis media, a small central per
foration of the tympanic membrane and pulsatile 
ear discharge (Figure 1) without cholesteatoma 
or aural polyp were selected from our Outpatient 
Department for this study. 

In addition, patients with evidence of acute 
otitis externa due to bacterial or fungal infections 
or stenosis, patients with exostosis of the canal, 
patients with impending serious complications of 
chronic suppurative otitis media (in other words, 
patients with systemic symptoms such as fever 
and vomiting), patients with a surgical history for 

Figure 1
Endoscopic clinical picture showing small perforation in left 
tympanic membrane with discharge droplet.

06-Gupta et al.indd   36 13/03/14   08:54



Middle ear irrigation	 37

regarding otorrhoea and spontaneous healing of 
the tympanic membrane were recorded. The dry 
ears were watched for 3 months for spontaneous 
healing, while ears that were still wet were 
referred for mastoidectomy. Patients with a dry but 
unhealed tympanic membrane were referred for 
tympanoplasty.

The data obtained in this way were analysed 
using Chi-square testing. A value of p of less than 
5% (p < 0.05) was considered significant.

Observations and results

No statistically significant differences were found 
between the two groups with respect to age, gender 
or the affected ear. Small tympanic membrane 
perforations with pulsatile discharge were found 
in the antero-inferior quadrant in 56 patients and 
in the postero-inferior quadrant in 44 patients. The 
superior half of the tympanic membrane was not 
involved in any of the patients. 

In Group A, 49 patients had dry ears within 
3-7 days of daily suction and irrigation with 
the antibiotic + steroid solution. The tympanic 
membrane also healed well in 44 patients, without 
any complications or recurrence or surgical 
intervention in an average three months of follow-
up. Five patients with dry ear but persistent 
perforation underwent tympanoplasty under local 
anaesthesia. Only one patient with a persistent ear 
discharge who did not respond to local suction 
irrigation was referred for mastoid exploration. 
This revealed extensive granulations, not only in 
the middle ear but also completely occupying the 
attic, aditus and antrum. Removal during the same 

The intravenous antibiotics were mostly given in a 
twice daily regime of ciprofloxacin or ceftriaxone, 
alongside the 3×/d self-administration of ear drops 
for another 7 days. The patients were considered 
to be non-responders if there was still a pulsatile 
discharge from the ear. 

All patients in both groups were instructed to 
avoid moisture and wetness of the ear throughout 
their treatment. Patients were examined daily for 
otorrhoea by the examiner, who did not know which 
group the patients were in. This process minimised 
the risk of detection bias as the outcome assessors 
were unaware of the treatment administered and 
were therefore blinded. Participants were also 
asked to not to inform the assessor which kind of 
treatment they were receiving. The patients were 
considered cured in the absence of otorrhoea 
on otoscopic examination. Patients with dry but 
persistent perforation in both groups underwent 
pure tone audiometry with masking and, after 
routine blood and urine tests, were referred for 
tympanoplasty after 12 weeks. Patients who had 
persistent ear discharge even after 10 days of 
treatment underwent mastoid exploration for the 
removal of diseased mucosa, as well as ventilation, 
drainage of mastoid air cells and subsequent 
second-stage tympanoplasty.

The trial ended after 10 days of continuous 
treatment and, on the eleventh day, observations 

Figure 2
Endoscopic clinical picture showing lumbar puncture needle 
with distal bent end in middle ear through small perforation for 
antibiotic+steroid drop administration. 

Figure 3
Picture showing 25G lumbar puncture needle cut, blunted and 
bent at end for drop administration in middle ear under magni-
fied vision.
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Discussion

In CSOM cases presenting with discharge following 
perforation, treatment includes local cleaning and 
local administration of antibiotic drops. Local ear 
cleaning, also known as ‘aural toilet’, consists of 
the mechanical removal of ear discharge and other 
debris from the ear canal and the middle ear by 
mopping with cotton pledgets, wicking with gauze, 
flushing with sterile solution or suctioning under 
direct vision with adequate illumination. Effective 
aural toilet mechanically reduces the bacterial 
burden, eliminates debris that nurtures bacterial 
growth and removes obstacles to the effective 
delivery of antimicrobial agents. Microsuction 
of the external and middle ear under microscopic 
control by a trained operator is the standard method 
for ear cleaning. Topical treatment is more effective 
at clearing aural discharge than systemic therapy,4 
probably due to the fact that it results in higher local 
concentrations of the antibiotic. High antibiotic 
concentrations for a short period often cure the 
infection, with a reduced probability of resistance 
development. This hypothesis is supported by the 
findings of an evidence-based medicine review of 
literature relating to ear drops.5 Antibiotic failure 
is usually due to a failure to penetrate into debris 
rather than bacterial resistance. If the perforation 
size is small or the external canal contains cerumen 
or mucopurulence debris, drops administered in the 
canal do not enter the middle ear and, effectively, fail 
to reach the target tissues. These patients with small 

sitting as tympanoplasty resulted in a dry, hearing 
ear on subsequent follow-up. 

In Group B, 8 patients achieved dry ears with 
oral antibiotics and the local self-administration of 
antibiotic+steroid drops and 34 had dry ears after 
receiving intravenous antibiotics within 10 days 
of starting therapy. In 42 dry ears in group B, 
30  perforations healed spontaneously while 12 
required tympanoplasty in subsequent follow-
up. In 8 non-dry-ear patients in this group, the 
tympano-mastoid was explored and all patients had 
dry, hearing ears post-surgery.

No statistically significant difference was found 
in the healing of male and female ears. Similarly, 
no difference was found in healing rates for patients 
with antero-inferior perforation and patients with 
postero-inferior perforation. No increase in hearing 
loss was noted following treatment in either group.

The only complication associated with this 
transtympanic middle ear perfusion was occasional 
pain during the procedure. 

Statistical analysis of the data using Chi-square 
testing resulted in a significant p value (p < 0.05) for 
the patients with dry ears pursuant to local treatment 
in group A as compared to group B (Table 1). The 
difference in the spontaneous healing rate for  the 
tympanic membrane in both the groups was also 
statistically significant (Table 2). Similarly, the 
number of patients requiring operative interven
tion (tympanoplasty/ mastoidectomy) in group B 
was significantly higher than in group A and the 
p value was significant (Table 1, 2). 

Table 1
Number of patients with dry ear on topical therapy in both groups and non-dry ear requiring mastoidectomy

Groups Treatments p value Significance
Ear dry on  

local treatment 
n (%)

Ear dry on intra
venous antibiotics 

n (%)

Mastoidectomy  
n (%)

A n = 50 49 (98%) 0 1 (2%)
0.00001 significant

B n = 50 8 (16%) 34 (68%) 8 (16%)

Table 2
Number of patients with dry ear in both groups in whom there was spontaneous healing of the tympanic membrane or 

who required tympanoplasty

Groups ear dry Healed tympanic membrane 
spontaneous n (%)

Tympanoplasty 
n (%)

p value Significance

A n = 49 44 (89.7%) 5 (10.2%)
0.025 significant

B n  = 42 30 (71.4%) 12 (28.5%)
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ciprofloxacin absorption in the  labyrinthine fluid.8 
This further illustrates how safe ciprofloxacin 
is. A study of 201 patients found that cipro
floxacin+dexamethasone was more effective than 
formulations containing floroquinolone alone. 
This combination led to a 20% reduction in the 
time to cessation of otorrhoea.12 Another study 
found that it not only contributed to a more rapid 
resolution of the CSOM but also eliminated the 
risk of recurrence after the discontinuation of 
drops.13 In addition, in a trial looking at acute otitis 
media patients with perforation and middle ear 
granulations, ciprofloxacin+dexamethasone was 
found to be superior due to the anti-inflammatory 
effect of dexamethasone.14

In patients with active chronic suppurative 
otitis media with a small perforation, we found 
that the main advantages of transtympanic middle 
ear perfusion with antibiotic+steroid drops are 
avoidance of surgery, possible salvage therapy when 
systemic therapy fails and alternative therapy when 
surgery is contra-indicated or is poorly tolerated. 
Furthermore, the treatment is less expensive than 
treatment with oral medication, it does not disturb 
ear anatomy or function, and it avoids surgical 
risks. The topical antibiotics are also far less likely 
to lead to increased antibiotic resistance because 
of the high drug concentration achieved locally.15 
Although the administration of drops by the 
otolaryngologist, as in Group A, requires frequent 
visits to the Outpatient Department, it helps to 
further improve patient compliance since the lower 
the required application rate of the otologic drug, 
the more probable it is that patients will adhere to 
therapy and comply more closely with the treatment 
plan. 

The only drawback of this new technique is that 
the optimal drug, dosage, schedule and duration of 
treatment are not standardised. None of our patients 
complained of vertigo but it has been suggested 
that the solution should be pre-warmed to body 
temperature before administration to prevent this 
side-effect. The ototopicals may, however, cause 
discomfort, especially in children.

Conclusion

Transtympanic perfusion under vision removes the 
debris, purulence and cerumen from the middle ear 
and canal, resulting in the improved penetration of 
the antibiotic.

perforations even respond poorly to oral antibiotics 
and often require intravenous antibiotics to make the 
ear dry. Furthermore, our study has also highlighted 
the finding that regular suction+irrigation is more 
helpful in chronic suppurative otitis media patients 
with small perforations, as seen in Group A, than 
simple suction cleaning and drops administered by 
the patient, as in Group B.

Ciprofloxacin is a synthetic antibiotic belonging 
to the group of fluoroquinolones. It acts as a 
bactericide, targeting gram-negative pathogens in 
particular. It was selected for our study because of 
the fact that it is the gram-negative bacteria which 
are responsible for the suppurative discharge in 
chronic otitis media. It is moderately active against 
gram-positive pathogens but no activity relevant 
to fungi or parasites has been found.6 In a study of 
three groups of 20 adults, one group received oral 
ciprofloxacin, the second topical ciprofloxacin, 
and the third both topical and systemic treatment. 
The topical group had a 100% clinical response 
rate, as compared to 65% and 95% for the first 
and third groups (oral + topical and oral only) 
respectively.7 The consensus panel from the 
American Academy of Otolaryngology-Head and 
Neck Surgery Foundation concluded that, in the 
absence of systemic infection or serious underlying 
disease, topical antibiotics alone constitute the 
first-line treatment for most patients with chronic 
suppurative otitis media, finding no evidence that 
systemic antibiotics alone or in combination with 
topical preparations improve treatment outcomes 
by comparison with topical antibiotics alone.8 

Topical ciprofloxacin has become a widely used 
medication for treating otitis media in patients with 
a perforated tympanic membrane. Its popularity 
can be attributed to its potency, broad spectrum 
of coverage, and safety.9 In ciprofloxacin topical 
preparation, the antibiotic is delivered directly to 
the target organ, bypassing pharmacokinetic factors 
such as intestinal absorption and hepatic first-pass 
effects, which can significantly influence tissue 
concentrations. As a result, tissue concentrations 
with topical administration may be a thousand times 
higher than with the oral route.10 Intratympanic 
ciprofloxacin has never been implicated as a cause of 
ototoxicity.11 In a study of ten patients, labyrinthine 
fluid was aspirated after ciprofloxacin solution 
administration in the middle ear and the analysis 
by high performance liquid chromatography  with 
fluorescence showed no measurable amount  of 
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The results not only provide added support for 
the belief that topical treatment is more effective 
in stopping aural discharge than systemic therapy; 
it may also may prevent surgery by healing small 
tympanic membrane perforations. 
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