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Introduction and rationale
Since Wullstein and Zoellner popularized 
tympanoplasty in the 1950s, various materials have 
been used for the procedure, including fascia, skin, vein, 
dura, and cartilage [1]. Currently, temporalis muscle 
fascia is the most frequently used grafting material 
in tympanoplasty [2], but unfortunately in atelectatic 
ears the fascia and perichondrium have been shown 
to undergo atrophy and subsequent failure during the 
postoperative period. Thus, it would be better to choose 
a grafting material that can resist the continuous 
negative middle ear pressure. Cartilage might be a 
better choice than fascia to resist the negative middle 
ear pressure because it is rigid and more stable [3,4].

Cartilage contributes minimally to an inflammatory 
tissue reaction and is well incorporated with the 
tympanic membrane layers; it also provides firm 
support to prevent retraction. The greatest advantage of 
the cartilage graft has been thought to be its very low 
metabolic rate. It receives its nutrients by diffusion, is 
easy to work with because it is pliable, and it can resist 
deformation from pressure variations. Perichondrium 
and cartilage share with fascia the quality of being 
mesenchymal tissue, but they are thicker and stiffer. 

However, they mechanically reduce the vibratory 
pattern of the tympanic membrane, contributing to 
some impairment in the functional results, especially 
in the higher tones [5].

Different techniques used in cartilage tympanoplasty 
are palisade technique, shield graft, in-lay butterfly 
graft, and island flap cartilage.

The aim of this study was to compare between the 
complete and partial strip tympanoplasty regarding the 
audiological and graft take results.

Materials and methods
Participants
A total of 60 patients were selected, with central 
perforation of the tympanic membrane. These 60 
patients (with age ranging from 18 to 40 years) were 
divided into two equal study groups of 30 patients 
each. The first group underwent complete strip 
cartilage reinforcement tympanoplasty and the second 
group underwent partial strip cartilage reinforcement 
tympanoplasty with homograft cartilage between 
2012 and 2013 in Demerdash Hospital, Ain Shams 
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and in sufficient quantities to permit reconstruction of 
the entire tympanic membrane. Typically, the piece of 
cartilage is 15 mm in length and 10 mm in width in 
children and somewhat larger in adults.

The tragal perichondrium was placed lateral to the 
cartilage and medial to the edges of the perforation and 
extended posteriorly onto the canal wall, when present 
(underlay technique). Next, a complete strip of cartilage 
2 mm in width was removed vertically from the center 
of the cartilage (extending from upper edge to inferior 
one) to accommodate the entire malleus handle versus 
partial strip (extending from superior edge to midway 
between superior and inferior edge) to accommodate 
part of the malleus. In both methods, the outer 
perichondrium toward the external auditory canal was 
left intact. The postauricular incision was closed in two 
layers and pieces of gelfoam impregnated in antibiotic 
ointment were placed in the ear canal (Fig. 1).

Postoperative care

Patients were given water precautions and caution 
against vigorous nose blowing. Sutures were 
removed 1 week after surgery, and the gelfoam was 
suctioned from the ear canal 3 weeks postoperatively. 
Antibiotic steroid-containing drops were used for 
further 2 weeks to clear the ear of residual gelfoam, 
which can lead to granulation and fibrous tissue 
formation if not completely removed from the 
tympanic membrane.

An audiogram was performed 2 months after surgery, 
and the tympanic membrane was examined. If the 
hearing result was good and the tympanic membrane 
was clear, the ear was examined after 6 months.

University, with 6 months follow-up. Tragal cartilage 
and perichondrium were used as graft material.

The sampling method was convenience sampling, 
and participants were comprised of patients who 
were hospitalized with chronic otitis media and 
who underwent homograft cartilage tympanoplasty. 
The exclusion criteria were patients with membrane 
retraction pocket, with severe atelectasis, patients who 
underwent middle ear intact canal cholesteatoma 
surgery, patients with air–bone gap (ABG) more 
than 35 dB, and patients who refused to come for the 
follow-up visits.

The study protocol was approved by the Ethics 
Committee of Ain Shams University Hospital, 
Ain Shams University, and informed consents were 
obtained from all patients after explaining the study 
protocol and aims.

Methods
All patients were subjected to the following:

(1)	 Complete history taking and otological 
examination were carried out.

(2)	 Basic audiological evaluation: Pure-tone 
audiometry including air and bone conduction 
and speech audiometry including speech reception 
threshold using bisyllabic words and speech 
discrimination using Arabic phonetically balanced 
words were carried out (Soliman, 1976) [6].

(3)	 Successful graft take was defined as having 
no perforation, retraction, lateralization, or 
medialization.

Surgical procedure
All procedures were performed by the senior author 
according to the well-established principles of ear 
surgery; the ear must be free of disease before the 
reconstruction of the hearing mechanism.

A postauricular approach was used under general 
anesthesia supplemented with local infiltration of 2% 
lidocaine with 1 : 100 000 epinephrine.

The edges of the perforation were scrupulously denuded 
to promote good capillary blood flow. All tympanic 
membrane remnants with tympanosclerosis were 
removed. The middle ear was explored and any pathologic 
material was removed. A cut through the skin and cartilage 
was made on the medial side of the tragus, leaving 2 mm 
of cartilage in the dome of the tragus for cosmesis.

The tragal cartilage was harvested together with the 
perichondrium. This cartilage is ideal as it is thin, flat, Partial strip cartilage graft (one of our study patients).

Figure 1
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Statistical analysis

The data were analyzed using SPSS for Windows 
(version 18; SPSS Inc., Chicago, Illinois, USA). The 
pure-tone average (PTA)-ABG for each audiogram, 
preoperative and postoperative PTA-ABG, and graft 
take results were compared between the two study 
groups using the c2-test and the Mann–Whitney 
U-tests. P-value of less than 0.05 was considered 
statistically significant for analyses.

Results
There were 60 patients in this study; these patients 
underwent tympanoplasty with homograft cartilage 
and their follow-up period was 6 months. The study 
population was divided into two groups: group 1 
(complete strip) and group 2 (partial strip) (Tables 1–5).

Discussion
In our study, there was a significant difference in the 
mean of PTA-ABG before and after surgery. Closure 
of the tympanic membrane was achieved at a rate of 
83.3% in the complete strip technique and 86.66% in 
the partial strip technique.

The present data were in agreement with previous studies 
based on the overall results of cartilage reinforcement 
tympanoplasty. In both study groups, there was statistically 
significant difference between audiological results before 
and after operation. Furthermore, audiological and graft 
take results were better in the partial strip technique but 
with no statistically significant difference.

In the study by Dornhoffer [1], the mean of ABG before 
and after tympanoplasty with homograft cartilage was 
similar to that in our study. Hashemi et al., in Shiraz 
University, reported the mean of SRT and air bone gap 
(ABG) in 4 frequencies of 500, 1000, 2000 and 4000 in 
patients who had undergone tympanoplasty to be 17, 
15, 15 and 18 with perichondrium cartilage and 19, 18, 
19 and 23 with fascia [7]. Mokhtarinejad et al. (2012) 
also showed similar results to our study [8].

Conclusion
The findings of this study demonstrated that partial 
strip cartilage tympanoplasty was more effective 
technique for tympanic membrane closure with 
acceptable hearing results compared with the complete 
strip technique.

Table 2 Graft take results in both study groups
Frequency % Significance Z

Group 1
No 5 16.7 0.720 –0.359
Yes 25 83.3

Group 2
No 4 13.33
Yes 26 86.66

Table 4 Medialization of the graft in both study groups
Frequency % Significance Z

Group 1
Yes 7 28 0.252 –1.145
No 18 72

Group 2
Yes 4 15.4
No 22 84.6

Table 5 Comparison between the two study groups with 
respect to the degree of improvement of air — bone gap 
before and after operation using the Mann — Whitney U-test

Improvement

Mann–Whitney U-test 219.000
Wilcoxon W 544.000
Z –0.466
Significance (two-tailed) 0.641

Table 1 Preoperative air–bone gap in both study groups
Frequency % Significance Z

Group 1 (dB)
10–20 11 36.66 0.469 –0.724
20–30 10 33.33
30–35 9 30

Group 2 (dB)
10–20 7 23.33
20–30 15 50
30–35 8 26.66

Table 3 Postoperative air–bone gap in both study groups
Frequency % Significance Z

Group 1 (dB)
0–10 13 52 0.382 –0.874
10–20 10 40
20–30 2 8

Group 2 (dB)
0–10 17 65.3
10–20 6 23.07
20–30 3 11.53

Acknowledgements
Conflicts of interest
None declared.

References
1	 Dornhoffer J. Cartilage tympanoplasty: indications, techniques, and 

outcomes in a 1,000-patient series. Laryngoscope 2003; 113(11):1844–56.

2	 Amedee RG, Mann WJ, Riechelmann H. Cartilage palisade tympanoplasty. 
Am J Otol 1989; 10(6):447–50.



4  The Egyptian Journal of Otolaryngology 

3	 Duckert LG, Muller J, Makielski KH, Helms J. Composite autograft 
“shield” reconstruction of remnant tympanic membranes. Am J Otol 1995; 
16(1):21–6.

4	 Page C, Charlet L, Strunski V. Cartilage tympanoplasty: 
postoperative functional results. Eur Arch Otorhinolaryngol 2008; 
265(10):1195–8.

5	 Tos M. Cartilage Tympanoplasty. 1st ed. (2009). New York: Thieme; 
2009: 7, 147.

6	 Soliman S. Speech discrimination audiometry using Arabic phonetically 
balanced words. Ain-Shams med. J, 1976; 27:27:30.

7	 Hashemi SB, Sohrabi H, Omranifard H. Comparison of tympanoplasty 
results with use of perichondrium-cartilage and temporalis facia. Iran J  
Otorhinolaryngol 2009; 21(56):63–66.

8	 Mokhtarinejad F, Abtahi SH, Noei Alamdary Sh. Postoperative anatomic 
and functional results of homograft cartilage tympanoplasty. J Res Med 
Sci 2012; 17(Spec 1):S120–S124.


	sbap20080100069.pdf
	EgyptJOtolaryngol_2014_30_1_1_127183
	EgyptJOtolaryngol_2014_30_1_5_127184
	EgyptJOtolaryngol_2014_30_1_10_127185
	EgyptJOtolaryngol_2014_30_1_17_127186
	EgyptJOtolaryngol_2014_30_1_23_127189
	EgyptJOtolaryngol_2014_30_1_30_127196
	EgyptJOtolaryngol_2014_30_1_34_127197
	EgyptJOtolaryngol_2014_30_1_38_127200
	EgyptJOtolaryngol_2014_30_1_43_127203
	EgyptJOtolaryngol_2014_30_1_53_127207
	EgyptJOtolaryngol_2014_30_1_58_127209



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




