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Abstract

Tympanic membrane (TM) perforation due to barotrauma is common among scuba diving patients. The closure of the TM 
by performing tympanoplasty contributes to lessening the infectious risk among these patients. Tympanoplasty is one of the 
most commonly performed procedures by Otolaryngologists. There are variations of the types of grafts used as well as different 
techniques. 
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Introduction
A thirty-one-year-old scuba diving patient presented with re-

current tympanic membrane perforations (nearly monthly perfo-
rations) due to his diving, which forced him to interrupt his diving 
for some time regularly. The patient underwent tympanoplasty us-
ing a new technique with perichondrium, cartilage, and palissades. 
He could return to diving 1 month after surgery. At 10 months fol-
low-up, the patient had no more tympanic membrane perforations 
and is diving without reported problems. This case report is writ-
ten to describe this new technique of tympanoplasty that can be 
used in scuba diving patients, so they can be treated successfully 
and resume their activity faster [1-6].

Case Report
A 31-year-old scuba diving patient presented to the outpatient 

department with a history of recurrent tympanic membrane per-
forations that obliged him to stop his diving several times per year  

 
throughout the years. Clinical and endoscopic examinations of the 
nose, oropharynx, and nasopharynx were normal. Otoendoscopy 
revealed a large central perforation. In this context, a tympanoplas-
ty has to be done. A postaural incision was done, and perichondri-
um with conchal cartilage and palissade cartilage were prepared. 
Thorough irrigation of the middle ear with dilute betadine was 
done. The mobility and integrity of ossicles were tested; they were 
normal. Perichondrium and conchal cartilage were put in an inlay 
manner touching the malleus, supported by palissade cartilages 
et gelfoam (Figure 1). The TM flap was repositioned, and gelfoam 
pieces were put in. Closure of the wound was done in layers and 
dressing was applied. One month after the surgery, the patient 
resumed his diving without the recurrence of his tympanic mem-
brane perforation. At 10 months post-operation follow-up, the tym-
panic membrane was intact, without further episodes of tympanic 
membrane perforations.
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Figure 1: Drawing demonstrating proper placement of the graft.

Discussion
TM perforations contribute to lifestyle limitations and various 

morbidities. Even though most acute TM perforations heal sponta-
neously, long-term outcomes are suboptimal [6]. The first tympan-
oplasty was done by Marcus Banzer in 1640 using a pig’s bladder 
as a graft [1]. The cartilage tympanoplasty technique was demon-
strated by Prof Mirko Tos [2]. Middle ear barotrauma is a common 
problem that divers encounter, and it can lead in some cases to tym-
panic membrane perforation [3]. The management of TM perfora-
tion in divers consisted of cartilage palissade tympanoplasty, and 
diving could be resumed 6 months after the surgery [4], or after 
3 months as stated by other authors [5]. Surgical management of 
TM perforation in divers is challenging for most otolaryngologists. 
Some authors stated that the management of TM perforation in di-
vers consists of the exclusion of barotrauma, short-term intranasal 
corticosteroid sprays with or without nasal decongestants, and an-
tibiotics if a secondary infection occurs. They stated also that diving 
should be interrupted until the TM perforations have healed, and 
that tympanoplasty is required in cases of persistent perforations. 
Nevertheless, they did not mention the strategy to be adopted in 
cases of recurrent TM perforations [5].

However, the results of tympanic membrane closure obtained 
with one-piece composite cartilage-perichondrium graft are sim-
ilar to those obtained with palissade cartilage grafts (86.3% vs 
85% respectively) [7]. The results have been better with the use of 
full-thickness palissades with a success rate of 90% as compared to 
temporalis fascia graft (83.3%) [8]. It has also been established that 
better morphological outcomes are obtained with tympanoplasty 
using cartilage with or without perichondrium than that using tem-
poralis fascia grafts. Although hearing outcomes were not different 
between these two types of the graft [9]. In these three previous 
studies, they did not mention whether the patients were divers or 
not. As divers are highly motivated to continue their activity, they 

are not satisfied by recommendations of interrupting it. This report 
is a helpful material for the surgical treatment with tympanoplasty 
of recurrent perforations in divers; especially since using the above 
described technique prevents recurrence, and allows divers to re-
turn to their activity within 1 month after the surgery. 

Conclusion
Recurrent tympanic membrane perforations in scuba-diving 

patients present a threat to their lifestyle. The above presented 
case aims to develop insights into successful surgical management 
of recurrent TM perforation cases in divers, allowing them to rapid-
ly resume their activity.
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