
1 
 

Research Article                                                                                                                                                                                    Jpn J Otolaryngol; Vol: 1; Issue 1 

  

 

Endoscopic Tragal Cartilage Graft for Tympanoplasty: A Case Series 

Hemanth Vamanshankar*1 and Ramakanth Mokshagundam2 

1Divisional Medical officer and ENT Surgeon, Divisional Railway Hospital, South Western Railway, Bangalore, India  
2Retd- Medical Director and ENT- Surgeon, Central Hospital, Hubli, South Western Railway, India 

Article info 

 
Received 29 September 2020 

Revised 16 October 2020 

Available Online 24 October 2020 

 
*Corresponding author: Dr. 

Hemanth Vamanshankar, No. 782, 

5th block, Talghattapura post,  

Banashankari 6th stage, Bangalore-

560109, India;   

Email: hem1984@gmail.com  

 

 

 

 

 

Abstract 

Background: The goal of a tympanoplasty is to eliminate disease and 

restore the anatomy and function. Endoscopic cartilage tymanoplasty is now 

an established technique of middle ear surgery, with results comparable to 

microscope assisted tympanoplasty.   

Methods: A retrospective analysis of 61 cases of endoscopic cartilage 

tympanoplasty comparing the hearing outcomes with pre- and post-op pure 

tone audiometry was done.  

Results: Mean pre-operative PTA was 45.88dB (SD 13.52), and mean post-

operative PTA was 35.77 dB (SD 16.42). The AB gap improved by 10dB on 

average. Average hearing gain on comparing tragal cartilage and 

temporalis fascia are comparable.  

Conclusion: Tragal cartilage used for tympanoplasty is robust, easy to 

fashion, resists absorption and has low extrusion rates. 
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Introduction 

 

Tragal cartilage for tympanoplasty was described by 

Duckert et al. in 1959 [1]. As compared to temporalis 

fascia which is composed of elastic fibres that are 

arranged in a disorderly fashion and tend to accumulate 

fibrous connective tissue which thickens and shrinks the 

graft over time, cartilage is more rigid and devoid of 

fibrous tissue [2]. Its robust nature helps in resisting 

negative middle ear pressures. Cartilage as an 

autologous graft can be harvested from the same 

surgical site, easy to fashion; extrusion rates are 

minimal, is economical and resists absorption. Unlike 

temporalis fascia, it receives nutrition by diffusion 

through its perichondrium, and hence has a good 

survival rate [3]. Studies comparing temporalis fascia 

with cartilage have not found a significant difference in 

sound conduction [4-7]. Tragal cartilage also holds an 

advantage in the fact that it has a natural curvature – 

which helps in positioning and securing the graft. 

Conchal cartilage on the other hand may be brittle and 

irregular [8]. Graft take up rate for temporalis fascia is 

93-97% in primary tympanoplasties [9]. In comparison, 

graft take for cartilage is 99.35% [1,5,10-12].   

  

Studies have shown that cartilage is indicated in cases 

of recurrent perforations, atelectasis of tympanic 

membrane, chronic eustachian tube dysfunction and in 

cases of severe posterior and/or attic retractions. 

Cartliage has long term survival and is well tolerated by 

the middle ear [1,13-15]. 

 

Although cartilage may seem ideal for middle ear 

surgery, it has certain disadvantages. Tragal area may 

have deformity if not harvested properly; occasionally 

cartilage may get resorbed [3]. The method of slicing of 

cartilage causes contraction of its perichondrium and 

curling of cartilage to same side, and hence causing 

difficulty in placing it as an underlay graft. Also, 

cartilage graft, due to its opacity, may not allow 

detecting an iatrogenic cholesteatoma or post-op serous 

otitis media [16]. Transcanal approach for 
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tympanoplasty may pose a challenge in cases of 

prominent overhang or narrow canal [17]. The advent 

of endoscopy has revolutionized ear surgery in many 

aspects. Endoscopy gives a detailed image of the entire 

annulus as it places the objective lens in the external 

auditory canal; thus improving visualization and access 

to the anterior annulus- whose access is limited by the 

microscope [8]. Endoscope also provides a magnified 

and close view of retro and anterior epitympanum, thus 

getting a much better appreciation of anatomy, wider 

angulation and hence no tunnel view like the 

microscope. It is better for demonstration and teaching 

purposes. It also plays a more conservative approach to 

surgery by preserving the mastoid tissues thus 

decreasing morbidity and improving the post-operative 

middle ear ventilation [18-21]. 

 

Methods 

 

A retrospective analysis of patients undergoing 

endoscopic tragal cartilage tympanoplasty was done at 

Divisional Railway Hospital, Bangalore from February 

2017 to October 2019. Patients diagnosed to have safe 

type of chronic otitis media, with large perforations, 

were included in the study. A total of 61 cases (33 

female, 27 male patients) were studied. Of these the 

majority were in the age group of 31-60 years (38). 31 

had left ear perforation, 23 had right ear perforation, and 

6 had bilateral perforation. Pure tone audiometry 

calculating the average hearing at 500, 1000 and 2000 

Hz was done pre-operatively and one month post-

operatively. 38 patients had a purely conductive hearing 

loss, and the rest had a mixed/sensorineural type of 

hearing loss. 

 

Surgical Technique 

 

The patient is taken up with intravenous sedation using 

Pentazocine and Promethazine. The ear canal is 

thoroughly washed with betadine solution. A 0 degree 

4mm endoscope is used for the procedure and is cleaned 

intermittently using savlon solution. The ear canal and 

tragal cartilage graft area are infiltrated with a mixture 

of 2% lignocaine with 10 drops of Inj adrenaline, 5 

minutes prior to the procedure. The graft is then 

harvested. A cut is made on the medial aspect of the 

tragus leaving a 2 mm space from the cartilage tip to 

prevent deformity. Incision is made through the skin, 

cartilage and intervening perichondrium on both sides 

and an adequate amount of graft is taken till the inferior 

antihelix junction. The perichondrium on concave side 

of the graft is stripped off, while the other is kept intact. 

The edges of the perforation are then freshened and 

undersurface is scraped. Tympanomeatal flap is raised 

by placing 6 and 12 O’çlock incisions in the canal. 

Cotton pledgets soaked in plain adrenaline are used for 

hemostasis.  The chorda tympani nerve is identified, and 

the flap is raised off the handle of malleus and umbo 

completely. Any remnants of fibres attached to handle 

of malleus are carefully stripped off to prevent any 

squamous elements remaining onto the malleus. The 

middle ear is then carefully examined and the ossicular 

mobility is checked. Once this is established, grafting is 

carried out after trimming the cartilage to the size of the 

perforation.  A ‘V’ shaped notch is fashioned on the 

superior aspect of the cartilage to incorporate the handle 

of malleus. The graft with concave side medially 

(devoid of perichondrium) is then placed in an underlay 

fashion. If there is a gap in the anterior aspect of the 

perforation after cartilage placement, remnant 

perichondrium may be inserted between graft and 

tympanic membrane to cover the defect. No middle ear 

packing is needed. External canal packing with 

antibiotic soaked gelfoam along the edges of graft and 

incision lines is done. An outer antibiotic-soaked wick 

is kept in place, which is removed after a week. Patient 

is discharged on the first post-operative day. Pure tone 

audiometry is done one month post-operatively once the 

canal is healed. 

 

Results 

 

Mean pre-operative PTA was 45.88 dB (SD 13.52), and 

mean post-operative PTA was 35.77 dB (SD 16.42). 

(Figure 1). Student’s paired T test was used for analysis. 

The AB gap improved by 10dB on average. (Figure 2). 

The P value was found to be statistically significant for 

the present study (P = 0.0001).  

 

 

 

 
 

Figure 1: Comparison of mean pre- and post-operative 

PTA. 

https://doi.org/10.31531/edwiser.jjo.1000102


Citation: Vamanshankar H, Mokshagundam R. Endoscopic tragal cartilage graft for tympanoplasty: A case 

series. Jpn J Otolaryngol 2020; 1: 102. doi: 10.31531/edwiser.jjo.1000102 

 
 

3 
 

Confidence interval 

 

The mean of group one minus group two equals 10.110 

95% confidence interval of this difference: From 6.984 

to 13.236. 

11 patients had a failure/ complication after the 

procedure. 3 had a residual perforation, although 

smaller in size. 2 patients had lateralization of the tragal 

graft, which was repositioned and took up in the second 

procedure. 2 patients had post-operative giddiness, 

which improved symptomatically after 1-2 weeks of 

treatment. 4 patients had worsening of hearing loss, of 

which 2 had to be provided a hearing aid for improving 

the hearing. 

 

 

 

 
 

Figure 2: Detailed comparison of the 61 patients’ pre 

and post-operative pure tone averages (PTA) included 

in the series. 

 

Discussion 

 

The goal of a tympanoplasty is to eliminate disease and 

restore the anatomy and function. This in turn translates 

to an uninterrupted tympanic membrane, a mucosal 

lined air containing middle ear and securing a 

connection between the tympanic membrane and inner 

ear fluids [22,23]. 

  

Endoscopic cartilage tymanoplasty is now an 

established technique of middle ear surgery, with results 

comparable to microscope assisted tympanoplasty [24, 

25]. It offers a panoramic view of the external and 

middle ear structures. Although it may appear to be a 

one-handed technique for manipulation, the learning 

curve is short, with greater access to most middle ear 

structures. The necessity of middle ear packing is not 

there with the use of tragal cartilage, hence reducing the 

possibility of adhesions [26]. 

  

Concerns about endoscopic technique in middle ear 

surgery include the challenge of one-handed technique, 

heat dissipation from the light source and ototoxicity of 

anti-fog solutions [27,28]. Intraoperative concerns 

include: (i) Over-zealous dissection over the malleus 

handle may subject the ossicular chain to trauma. (ii) 

Cholesteatoma formation due to incomplete epithelium 

removal off the malleus handle. (iii) The possibility of 

creating an implantation cholesteatoma by pushing 

squamous epithelium into the middle ear while insertion 

of a large cartilaginous graft [8]. 

 

Studies comparing grafting techniques between 

temporalis fascia and cartilage have shown significant 

better average hearing gain in the cartilage group [29-

32].   

  

On comparing the hearing outcomes between partial 

and full thickness tragal cartilage graft, studies by 

Vadiya and Bhatt, Atef et al. and Parelkar et al. show 

that hearing outcomes was comparable in both the 

groups. In comparison, Zahnert et al, in his study, using 

laser Doppler interferometer to check the frequency 

response function of tragal cartilage graft, concluded 

that grafts of less than 0.5 mm produced the least 

amount of acoustic transfer loss [16,33-35]. The present 

study used full thickness tragal cartilage grafts, and the 

hearing results showed significant improvement 

postoperatively.   

  

Marchionni et al proposed the use of “tuck grafts’’ in 

cases where there is a residual gap between the 

perforation edge and graft. He advocated the use of free 

perichondrial grafts which can be used as a gasket to 

close such a gap [8]. 

 

Conclusion 

 

The use of tragal cartilage as a graft for type 1 

tympanoplasty has resulted in significant improvements 

in hearing outcomes, comparable to microscopic 

techniques. Long term outcomes however may need a 

review. The transcanal endoscopic technique has 

proven to be beneficial for large and anterior 

perforations. 
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