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Abstract
Background

We systematically reviewed the literature on endoscopic trans-canal myringoplasty with regard to graft take-up rates with mean
air-bone gaps.

Methods

All identified English-language articles from Medline and Embase reporting on endoscopic trans-canal myringoplasty were eligi-
ble. Both pediatric and adult patients were included. No limitation was placed on study design or level of evidence. We extracted
data regarding study country, mean patient age, mean air-bone gap, type of anesthesia used, endoscope used, duration of fol-

low-up, and graft take rate.

Results

Twenty-one articles were included in the review. The overall graft closure was 88.3%. Sixteen studies provided the air bone gap

gain. The mean air bone gap gain was 9.8.

Conclusions

Endoscopic trans-canal myringoplasty leads to high graft take-up rates with low mean air-bone gaps. The technique has not been
reported in Sub-Saharan Africa but has a potential to play a significant role in surgical management of CSOM in this region.
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Introduction

The impact of Chronic Suppurative Otitis Media (CSOM) on
the developing regions of the world, as well as its current lack
of effective treatment options, make it in danger of becoming
a neglected tropical disease (1). Although myringoplasty is
one of the most common forms of surgery in otology, it is
rarely performed in the developing countries for the treat-
ment of CSOM. The obstacles for treatment of CSOM in-
clude the training of physicians, procurement of specialized
instrumentation including operating microscopes, and ade-
quate hospital facilities and support services. Patient factors
are proximity to the treatment facility, ease of transportation
and access to post-operative care. (1). Although provision
of hearing aids in the developing world is improving, unless
CSOM is effectively treated, patients are rendered unsuitable
for fitting.
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Endoscopic ear surgery is a growing field. It has many ad-
vantages compared to traditional microscopic techniques. It
is relatively simple to perform and trainees often already have
an appropriate skill set from the use of endoscopes in the
nose and throat allowing for a shorter and less problematic
learning curve. It allows the same operation to be performed
with less tissue trauma - ideal in situations that apply in many
developing countries where heat and hygiene outside of the
operating theatre can compromise postoperative healing.
Disadvantages include the lack of depth perception with an
endoscope and the single-handed surgery it usually necessi-
tates. However, following the principles of minimally invasive
surgery for the repair of tympanic membrane perforations in-
cluding ‘parachuting’ the graft through the perforation rather
than via the lifting of a tympanomeatal flap (TM) may confer
significant advantages over standard techniques (2,3).
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Figure 1. PRISMA flow diagram

Despite the overwhelming reports on the increasing use
of the endoscope in ear surgery, data from Africa is lack-
ing. A systematic review on endoscopic middle ear surgery
by Kozin et al (4) showed that only one country in Africa,
Egypt, had a corresponding author of article publication on
observational endoscopic ear surgery. We recently intro-
duced endoscopic trans-canal myringoplasty in our unit in
Malawi, one of the least developed countries in the world,
and it has been readily adopted by both registrars and mid-
dle level health workers.

Although many observational studies have shown that
endoscopic trans-canal myringoplasty leads to high graft
take-up rates with reduced air-bone gaps it should be noted
that these rates vary widely.

The objective of this systematic review is to review the
graft take-up rate and mean air-bone gap in endoscopic
trans-canal myringoplasty.

Methods

Data Sources and Search strategy

A systematic narrative review of published literature was
performed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) statement
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[5]. Two electronic databases, EMBASE and PubMed were
searched on 25 March 2017.

Search terms for endoscop* myringoplast* OR endoscop*
tympanoplast* were identified through MeSH as well as
from those used for systematic reviews on similar topics. We
included articles published in the English language. There

were no limits placed on publication date and status.

Inclusion/exclusion criteria

Papers were included if they addressed endoscopic trans-ca-
nal myringoplasty or tympanoplasty. Studies that compared
endoscopic approach and microscopic approach were in-
cluded but the data extracted from them only included data
from the endoscopy arm. Studies that addressed other mid-
dle ear problems such as cholesteatoma, ossiculoplasty and
cochlear implants were excluded from the study. Studies
that used the endoscopes to assist the microscopic approach
were also excluded. Review articles were excluded, but we
searched through the reference list to identify relevant pa-
pers. Any design was eligible for inclusion (case series, retro-

spective, cohort, randomised controlled trails)
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Study selection

Articles were screened by three reviewers (WM, DZ & ES),
first by titles, then by abstract and finally by full text to deter-
mine eligibility in the final sample. Titles that were selected
by two of the five reviewers were included for review of their
abstracts. For those articles that were selected by only one
reviewer and the reviewer stuck by their decision, the other
two reviewers were asked to look at the title and if there was
consensus, the title was included for review of the abstract.
The similar process was repeated for the abstracts and full
text articles.

Data extraction

Data from the final sample were collated using an extraction
table (Table 1). Major outcome variables were extracted and
any disagreement resolved by discussion. The main outcome
variable was the proportion of graft take. We also extracted
data on mean air bone gap, type of graft used, whether or not
the TM flap was elevated and length of follow-up. Data on
mean age and sex were also extracted

Assessment of risk of bias and quality of stud-
ies

We used the Joanna Briggs Institute (JBI) Checklist for Case
series to assess the methodological quality of studies and to

determine the extent to which the studies addressed the pos-
sibility in the design, conduct and analysis (6)

RESULTS

Search for studies

The PRISMA flow diagram (Figure 1) shows the step by step
search for studies that were included in the final analysis.
Twenty-one studies were included in the final analysis (2-
3,7-25)-.

Characteristics of involved studies

The studies were published between 1992 and 2017 with
the majority of the studies (14/21) being published between
2012 and 2017. Most of the studies were published in In-
dia and Turkey. Only two studies were from North Africa
(Egypt) and none from Sub-Saharan Africa. Twelve studies
provided the percentages of males and females. There were
more females in the studies representing 53.8%. Nineteen
studies provided the age range and it ranged between 5 to
87 years. The mean sample size was 35 (SD=16) and ranged
between 20 and 82.

The majority of the studies used tragal-perichondrium
cartilage graft (9/21) followed by TFG/Connective tissue
(7/21). The majority of the cases (9/21) were done under
General Anaesthesia (GA) followed by a combination of GA
and Local Anaesthesia (LA).

The average graft closure was 88.3%. Sixteen studies pro-
vided the air bone gap gain. The mean air bone gap gain was
9.8.

The follow-up period ranged from 2 to 36 months.
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Risk of bias

Selection bias

The participation rate reported in some studies are those of
patients that had an endoscopic approach but not all who
were eligible for surgery. Studies are at risk of selection bias
if they do not attempt to recruit participants consecutively.

Detection bias

The studies are a mixture of both retrospective chart review
and prospective case series. For retrospective chart review,
the researchers had no control of how the graft take rate was
assessed.

Discussion

This systematic review identified 21 studies that describe
endoscopic trans-canal myringoplasty. In these studies the
graft take rate was acceptable at 88.3% and equivalent to
the microscopic technique of an average weighted result of
86.5% (26) and for paediatric review 83.4% (27). Whilst the
principle of surgery is closure of the perforation there are
reported improvements in the reduction of the air bone gap.
In these studies, the mean air bone gap of 9.8 dB is a good
outcome.

The endoscope has great potential for use in tympano-
plasty and it is likely that its introduction will increase the
use off the trans-canal approach rather than post-auricular
procedures(7). The identity of endoscopic ear surgery is
emerging (28). The cost of the endoscope is approximately
10% of the cost of the average operating microscope, thus it
is more cost-effective, especially in developing countries (2).
Unlike the microscope, the endoscope is easily transportable
and hence is ideal for use in ear surgery camps conducted in
remote places (29). One of the limitations of the technique is
the single-handedness although De Zinis et al(30) have re-
ported using a two handed technique with good outcomes.

The majority of the studies in this systematic review have
been published in the last five years reflecting the fact that
more surgeons have recently begun using endoscopes during
ear surgeries. As such middle ear surgeries, which were tra-
ditionally being done using the microscope, are now increas-
ingly being done using the endoscope (8)

In the majority of the studies, the centres were already
using the microscopic technique and appear to have trans-
ferred to the endoscopic technique. It is not clear from the
available data if any centres started using the endoscopic
technique “de novo”. More research is required on the im-
pact of the microscopic technique in learning the endoscopic
technique.

The majority of the studies used tragal cartilage- peri-
chondrium with two studies mentioning that they used a
variation of this graft, the butterfly graft. More than 20 types
of grafting techniques have been described using cartilage
as the graft material and these have been through micro-
scopic techniques (31). Tragal cartilage-perichondrium, also
known as composite graft, has the advantage of one using a
single incision rather than a separate post auricular incision
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Table 1. Heavy metal contents (ng/g) of a commercial mesh and mosquito nets after wet digestion (mean of 3 replicates +
standard deviation)
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as is used in temporalis fascia graft. The temporalis fascia graft
(TFG) may not be as resilient to infections. The meta-analysis
for type 1 Tympanoplasty by Tan et al(26) showed that carti-
lage (90.80%) had a small but significant superior closure rate
to TFG (88.00%). Proper patient and graft material selection
can affect the outcome of myringoplasty procedures and one
has to be aware of these factors when interpreting the results
of the myringoplasty procedures. Another option that has
been used is biomaterials such as bacterial cellulose. Bacterial
cellulose is a safe graft material that is inexpensive, easy-to-
use, and provides a high success rate in small tympanic mem-
brane perforations. However, further studies of large tympan-
ic membrane perforations with more samples and long-term
follow-up are required (32). The impact of the size of the per-
foration is controversial. Some studies have shown that size
of the perforation matter s and that the bigger the perforation
in Type I tympanoplasty, the lower the success rate (33). Other
studies have shown that size of the perforation has no impact
on the closure rate of the perforation (34).

It was not clear from the studies included in this review,
as to whether or not, they used overlay or underlay technique.
Tan et al(26) showed that there was no significant difference
between the grafting technique used (underlay, overlay and
inlay) in type 1 tympanoplasty.

In this review, the follow-up period ranged between 2 to
36 months. A meta-analysis by Tan et al (26) demonstrated
that there was no correlation between follow-up rates and
success rates in Type 1 tympanoplasty. However, they rec-
ommend that future studies should aim to follow-up graft
success for a minimum of 12 months. The other advantage
of long-term follow-up is to exclude cholesteatoma formation
especially bearing in mind that the tympano-meatal flap is not
raised in the endoscopic trans-canal method.

With appropriate training the technique can be undertak-
en by middle level health workers in developing countries. It
does not involve the lifting of the TM flap as for the repair of
small to medium sized perforations, the benefits of elevating
a TM flap are minimal. Elevation of the TM flap has many
drawbacks. In particular the tympanic membrane and even
ossicular chain can be vulnerable to damage and transection
of the chorda tympani may occur in some cases. It may also
lead to adhesions within the tympanic cavity (35).

Strengths and limitations

This is a structured systematic review of endoscopic trans-ca-
nal myringoplasty. However, we did not include in our anal-
ysis other outcomes such as duration of the endoscopic pro-
cedure.

Implications for research

A study is proposed which will utilise only the trans-canal
endoscopic technique, single graft placement technique and
one type of graft material and comparing it to the microscopic
technique also using single graft placement technique and one
type of graft material. These are confounding factors in assess-
ing the outcomes of endoscopic trans-canal myringoplasty.

journal.cosecsa.org

Conclusions

Endoscopic trans-canal myringoplasty leads to high graft
take-up rates with low mean air-bone gaps. The technique
has not been reported in Sub-Saharan Africa but has a po-
tential to play a significant role in surgical management of
CSOM in this region.
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