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ABSTRACT 

Aim: To establish vein graft as an alternative to the commonly used temporalis fascia with respect to the graft uptake 
and hearing improvement. 
Methodology: Twenty patientswith a small and medium sized central perforation, not involving more than 2 
quadrants of the TM in the pars tensa underwent myringoplasty with vein graft harvested from the dorsum of the 
hand. The evaluation of hearing was done preoperatively and the amount of air-bone (AB) gap at 0.5,1,2 kHz was the 
parameter for evaluating hearing status. The outcome was evaluated after 1month, and 3 months and 6months. 
Results: The patients were divided into three age groups (A:15-30, B:31-40 and C:>40 years). The mean age of 
patients observed in the study was 24.7±7.62 years (range: 17-45 years). Overall successful graft uptake rate was 
found to be 85% at the end of 6th month. On statistical analysis there was no significant difference found in different 
age groups regarding the graft uptake and hearing improvement. 
Conclusion:  The graft uptake of 85% and a considerable improvement in hearing makes vein grafts an alternate and 
equally effective to the commonly used temporalis fascia as graft material for myringoplasty.  
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INRODUCTION 

 
 Perforation of the tympanic membrane primarily results from middle ear infections, trauma or iatrogenic causes. Up 
to 80% of these perforations heal spontaneously.[1]Myringoplastyis a reconstructive operation of the tympanic 
membrane performed  to prevent recurrent ear discharge and to improve hearing loss caused by tympanic membrane 
perforation.[2] The first surgical closure of tympanic membrane perforation, including removal of epithelium and 
grafting by skin was performed by Berthold in 1878, and he used the term Myringoplastic for this operation.[3] 
 
In 1950s, Zollner [4] and Wullstein [5] reintroduced Myringoplasty. This period witnessed an improvement in 
surgical techniques with improved optics and emergence of microsurgery, thus making the Myringoplasty safer and 
lowered the rate of graft rejection. 
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A variety of autografts, allografts, xenografts, and alloplasts (temporalis fascia, tragal perichondrium, bovine 
pericardium, etc.) have been used for that purpose.[6,7]At present, the most frequently used graft is autologous 
temporalis fascia, which has been used in myringoplasty since the 1960s. [8] 
 
The use of vein grafts for myringoplasty was first described by Shea.[9] Vein graft is readily available from any site 
of the body, commonly used is the dorsum of the left hand. Though, there are many different kinds of techniques 
and graft materials used, a survey of literature does not establish indisputably that a particular method is superior to 
the other. In the literature success rate of myringoplasties with temporalis fascia, vein graft, cartilage and 
perichondrium ranges  80–90 %. There are conflicting reports, which claim superiority of one procedure over the 
other.[10] 
This is a prospective study and Purpose of this study is to determine the efficacy of vein graft in TM perforations, 
also to establish vein graft as an alternative and equally effective to the commonly used TM fascia graft. 
 
 
MATERIALS AND METHODS 
 

Study population and preoperative evaluation 

The present study was conducted in the Department of Otorhinolaryngology, Silchar Medical College, Silchar, on 
20 patients of either sex,Between April 2014 to march 2015, in the age group of 15-50 years with a small and 
medium sized central perforation, not involving more than 2 quadrants of the TM, Having dry ear over a period of at 
least 6 weeks without use of topical or systemic antibiotics. Any focus of infection in the nose and PNS were ruled 
out. Anesthesia was given according to the choice of the patients, 5 patients were done under general anesthesia and 
15 under local anesthesia. All the patients were done through transcanal approach. 

All patients were informed about the place from where the Vein will be harvested (dorsum of left hand). Informed 
consent was obtained after discussion of the alternatives. The approval ofthe institutional review board was 
obtained. Twenty patientswere included in this study (10 males and 10 females).Fifteen patients had unilateral, and 
five patients had bilateralperforations. All patients underwent ENT history taking, athorough clinical examination, 
audiometric and Eustachiantube function testing and laboratory preoperative testing and X-ray mastoid. 
Theevaluation of hearing was done preoperatively and the amountof air-bone (AB) gap at 0.5, 1, 2, 4 kHz was the 
parameter forevaluating hearing status. 
 
 
 
Surgical technique 
The osteocartilaginous junction of the external ear canal was infiltrated with 2 ml of 2% lidocaine with 1:100,000 
epinephrine divided at 4 different sites 3, 6, 9 and 12 O’clock positions. The VG was harvested from the dorsum of 
the left hand as described by H.Tabb[11]shown in figure 1 & 2. 
 
               The VG was placed in such a way that the endothelial surface faced medially. The edges of the perforation 
were excised with a sickle knife or with a Rosen needle and were removed with microforceps . All the cases were 
performed through post auricular route by underlay technique. 
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Figure 1 : harvesting vein graft.                    Figure 2: preparation of the graft.  
 
A large typanomeatal flap based on superior vascular pedicle was elevated along with the annulus. The graft was 
placed over the handle of the maleus medial to the annulus.Small pieces of absorbable gelatin sponge were inserted 
under the typanomeatal flap into the middle ear. Ear was packed with gel foam and antibiotic soaked aural pack. 
Aural pack removed after 7days.Sutures were removed after 1 week. Postoperatively, hearing status was evaluated 
at 0.5, 1, 2 and 4 kHz and anychange in the AB gap was noted. 
 
Statistical analysis 
 
The obtained data were compiled. Results were statistically analyzed by using the Chi-square test to assess the 
surgical outcome and the paired t-test to assess the audiological outcome. 
 
Results  
 
The patients were divided into three age groups (A: 15-30, B: 31-40 and C: >40 years). The mean age of patients 
observed in the study was 24.7± 7.62 years (range: 17-45 years). Of20, 12 (60%) were in the age group of 15-30 
years, 5 (25%) were in the age group of 31-40 years and  3(15%) were in the age group of 35 years and above.[ Dig-
1] The gender ratio male versus female was 1:1 (10 of each sex). Five patients (25%)had bilateral TM perforations. 
Among the 20 patients 12(60%) were presented with ear discharge, 5(25%) with ear ache and 8(40%) with hearing 
loss. 15 patients presented with unilateral TM perforations and 5 with bilateral TM perforations.Overall successful 
graft uptake rate was found to be 85% at the end of 3rd month. Among 10 males it was 90% and in 10 females it 
was 80%. Out of 5 patients who had bilateral disease, all 5 (100%) showed graft uptake, whereas in unilateral 
disease 12 out of 15 patients (80%) showed graft uptake. No difference was observed in the healing of bilateral and 
unilateral chronic suppurative otitis media cases and in both sexes. 
 
Graph 1: showing various age distributions in patients. 
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Table 1: showing various presenting symptoms  
 
Presenting 
symptoms 

Vein graft  
 n=20 

        Percentage 
               % 

 

Ear discharge 12              60  
Ear ache 5              25  

Hearing loss 8              40  

 
 
Table 2: showing tympanic membrane perforation in affected ear 
 
Ear affected (tympanic membrane 
perforation) 

                n = 20              Percentage 
                     % 

Right                  6 30 
Left                  9                   45 
Bilateral                  5                   25 
   
 

 
Graph 2: the number of graft take up as compared to graft failure. 
 
 
Pure tone audiometry was used to assess average AB gappre- and post-operatively. Mean preoperative AB gap 
was23.54± 5.65 dB (range: 10–35 dB). Mean postoperative ABgap was 21.40 dB± 4.23 dB (range: 10-37 dB).Mean 
improvement in AB gap was 2.14 dB ± 1.42dB. When the difference was analyzed statistically using paired t-test. 
There was no differencebetween the audiometric improvement in both sexes. 
Age group wisepostoperative improvement in AB gap in 15-30 years was5/9 (55.5%), in 30-40 years was 2/4 (50%) 
and in >40 yearsgroup it was 1/3 (33.3%). There was no significant difference found between audiometric 
improvement in differentage groups following vein graft myringoplasty in successful patients. 
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Graph 3: Comparison of pre and post operative air bone gap on pure tone audiometry 
 
DISCUSSION 
 

Myringoplasty is the surgical procedure to repair tympanic membrane perforations and thereby improving 
hearing,providing a dry ear and reducing susceptibility to infections[12]. Success in myringoplasty is usually 
assessed in terms of healing of the perforation as well as hearing gain [12,13].Myringoplasty is successful when 
there is no infection in the middle ear, mastoid, nose, PNS and if present it should be treated prior to surgery. DNS, 
sinusitis, nasal polyp should be treated surgically to get good results in myringoplasty. A critical problem early in 
the development of myringoplasty was finding a suitable material for tympanic membrane grafting. This evolution 
of the tympanic membrane grafting has been based on biological tissues of mesodermal origin which contain 
collagen matrix.[14]  The use of vein grafts for myringoplasty was first described by Shea [9]. Heerman was the first 
to use temporalis fascia for myringoplasty [12]. Since then myringoplasty surgery came a long way adopting various 
techniques and innumerablegraft materials to close the tympanic membrane perforations.  
 
Tragal perichondrium was introduced by Goodhill et al the results showed that tympanic membrane healing rates 
were 80% when temporalis fascial grafts were used and it was better when perichondrial graft (88%) were used and 
even better when composite grafts were used (92.3%).[13] 

The cause for the failure is attributed to lack of elasticity and decreased resistance to pressure changes in middle ear 
and external ear in case of temporalis fascia. 

Skin grafts were the first graft materials used in myringoplasty, by Horst Wullstein and Fritz Zollner (1952). 
However, they were discontinued from use because of high failure rates and formation of cholesteatoma. Fascia lata 
and temporalis fascia were established as the preferred materials for tympanic membrane reconstruction.[17] 

Homografts have also been used extensively and include cadaveric tympanic membrane, pericardium, duramater, 
formaldehyde preserved temporalis fascia, and sclera.[17] Homografts are not preferred now because the risk of 
transmission of Creutzfeld-Jokob disease.[18] 

Ringenberg used free autologous fat graft in the early 1960s.[19] 

Austin DF (1963) in a series of 503 tympanoplasties performed 190 myringoplasties with vein graft.117 were re-
examined 12 month later. There were 14 failures and 89% of these the cases was air- bone gap of 0-20 db.[31] 

With respect to limitations, homologous vein grafts do not appear to survive on raw soft tissue surface. The 
following table shows success rate achieved by different authors using vein graft material:  

Author Year Success in % 
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Livingstone32 1961 100% 

Gulliford33 1962 95.7% 

Austin31 1963 82% 

Wright34 1963 93.5% 

Nickel35 1963 82% 

Smyth36 1964 96% 

 

Myringoplasty can be performed using either overlay technique or underlay technique [12,13]. The underlaymethod 
can be achieved by either trans-canal approach or post-aural approach. 
 
 
Patients with small or moderate central perforations were included in the present study because of the fact that 
limited size of the autologous VG, which would be insufficient to close larger perforation [9, 21]. Shea who first 
used VG advised not to use VG if the defect in the tympanic membrane is occupying more than 40 % of the 
tympanic membrane area [9]. It is difficult or impossible to bridge a large perforation by VG [20,21]. The failure 
rate was high while repairing large tympanic membrane perforations, using VG [20,21]. It is obvious from the 
various studies that VG are suited for small or moderate size perforations 
[20.21]. High failure rate (6.5–20 %) has been reported with larger perforation irrespective of graftingmaterial used 
[20, 22]. But according to study of Wasson et al. [23] neither perforation size nor any other assessed variable was a 
statistically significant determinant factor for successful myringoplasty. Inactive ears were preferred for the study to 
rule out the focus of infection and resultantgraft failure. However, Adkins and white [22] found in his study that 
preoperative dry intervals do not influence the outcome of the surgery. 
 
In all our cases myringoplasty was done by underlay technique and a post aural approach.The vein graft was 
harvested  from the dorsum of the hand and placed with the endothelium facing medially.We found that harvesting 
and preparing the graft was not a time taking cumbersome procedure.Shea [9] and Tabb [11] have reported the use 
of VG with endothelium inwards because endothelium facing inwards minimizes adhesions and the rough sticky 
adventitia adhering well to the prepared inner drum margin.Nickel [24] 
P.K.Parida et al compared vein graft and temporalis fascia graft and he found  both VG and TFG have proved to be 
equally efficacious in terms of graft take up 83.3% and hearing improvement 70% when used in myringoplasty for 
small or moderate size tympanic membrane perforation.[25] 
 
In our case the overall success rate for graft uptake at the end of 3rd month was 85 percent.It was 90 percent in male 
patients and 80 percent in female patients.In cases of bilateral perforation graft uptake was 100 percent and 
unilateral cases it was 73.33 percent.The success rate for vein grafting in our study is as good as tempoaral fascia 
graft as mentioned in various other studies  [26,27,28,29]. 

Improvement in hearing was assessed by doing a pre operative and post operative audiogram. The preop AB gap 
was 23.54 ± 5.65 dB (range: 10–35 dB) as compared to post op AB gap which was 21.40 dB± 4.23 dB (range: 10-37 
dB).It was observed that mean improvement in hearing was 2.14 dB ± 1.42 dB.Our findings supports current 
literature that autologous vein graft can be succesfully used in cases of CSOM with small to medium sized 
perforations. The results in our study with vein graft is comparable to temporalis fascia grafting as suggested in 
various other studies[30] 

CONCLUSION: 
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The graft uptake of upto 85 percent and a significant improvement in hearing as assessed by pre and post op 
audiogram suggests that vein grafts can be safely used for myringoplasties of small to medium sized perforation. 
The results are as good as myringoplasties done with temporalis fascia and other available common graft materials. 

In prospective of post operative scarring with a very minimal scar over the dorsum of hand makes it a cosmetically 
suitable and efficient grafting technique over other techniques. 
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