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ABSTRACT 
Background: Canal wall down mastoidectomy has many drawbacks including chronic otorrhea not responding 

to medications, granulations, dizziness on exposure to cold or hot water, and tendency of debris accumulation in 

the mastoid cavity, necissating periodic cleaning. Many of these proplems can be solved by reconstruction of the 

posterior meatal wall. Aim of work: To solve the cavity proplems after CWD mastoidectomy via reconstruction 

of posterior meatal wall, and to compare between the outcomes of the Bioglass versus titanium mesh in 

reconstruction of posterior meatal wall. Patients and methods: This study was applied on 40 patients that have 

chronic sappurative otitis media. All cases were subjected to canal wall down mastoid surgery with complete 

elimination of the disease and reconstruction of the posterior meatal wall. Patients were divided to 2 groups:  

group (A) was managed by canal wall down mastoidectomy with reconstruction of the posterior meatal wall by 

Bioglass and the group (B) was managed by canal wall down mastoidectomy with reconstruction of the posterior 

meatal wall by titanium micromesh; all patients were exposed to full preoperative evaluation, and full 

postoperative assessment of complications, appearance of the external auditory canal contour, and the hearing 

gain expressed by the change of the air bone gap postoperatively. Results: There is a significant difference 

between the two groups regarding postoperative complications mainly the postoperative granulations and 

discharge, the postoperative appearance of the external auditory canal contour, and the hearing gain in favor of 

group (A) but there is no significant difference between the 2 groups as regard the intraoperative difficulties, the 

other postoperative complications like wound infection, canal stenosis, extrusion or displacement of the 

materials and recurrence of cholesteatoma. Conclusion: Reconstruction of posterior canal wall can eliminate 

many of the cavity proplems after CWD mastoidectomy especially by using the Bioglass which shows better 

advantages than the titanium micromesh 
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INTRODUCTION 

he surgery of chronic otitis media with 

cholesteatoma is aiming at obtaining a dry, 

safe ear through removal of disease and 

prevention of recurrence. Canal wall up (CWU) 

mastoidectomy has many advantages including 

preservation of the posterior canal wall, 

avoiding recurrent mastoid cavity cleaning and 

avoiding recurrent mastoid cavity infections. 

However, the recurrence rate is very high about 

36% in adults and 67% in children 
1
.  

         In canal wall down (CWD) 

mastoidectomy procedure the posterior meatal 

wall is removed providing exposure of the 

entire attic, especially the region of the anterior 

zygomatic cell tract, exposure of the entire 

epitympanum and middle ear, helping to ensure 

complete disease eradication. So the recurrence 

rate is 2% in this procedure 
2
.   

      Canal wall down mastoidectomy has many 

drawbacks like cavity proplems (chronic 

otorrhea, granulations, dizziness in cold or hot 

water, and accumulation of debris in the 

exteriorized mastoid cavity, requiring periodic 

cleaning), social handicaps (nonesthetic 

meatoplasty, water restrictions to prevent bowl 

infections) or hearing problems (major 

conductive or mixed hearing loss as the 

ossicular chain reconstruction is very difficult, 

difficult hearing aid application) 
3
.  

      Reconstruction of the posterior canal wall 

and the middle ear can solve some of these 

proplems. Many different materials, autologous 

as well as synthetic, have been described in the 

literature for obliteration of mastoid cavities, 

the surgery typically aims at reducing the size 

of difficult-to-clean radical mastoid cavities, 

thus restoring the normal skeleton of the 

external auditory canal 
4
. 

T 
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          The materials which are used in mastoid 

reconstruction and obliteration can be classified 

into two main categories: (a) Free grafts, which 

are further classified to biologic and non-

biologic and (b) Local flaps.
5
                                                                                                          

     The biologic free grafts include bone pate, 

allogenic/autogenic bone chips, cartilage, fat 

and fascia.
6
 

    These biologic free grafts such as bone and 

fat are resorbed with time, in which case  

reoperation may be needed to place a new 

tissue substitute.
7
 

   There are several types of local flaps, 

including the  Palva flap (Meatally-based 

musculoperiosteal flap)
8
, middle temporal 

artery flap, Hong Kong flap
9
, temporoparietal 

fascial flap (TPFF)
10

, pedicled superficial 

temporalis fascial flap
11

, postauricular-

periosteal-pericranial flap
12

, temporalis muscle 

flap
13

, inferiorly based fascioperiosteal flap
14

, 

and postauricular myocutaneous flap.
15

 

     However, These biologic free grafts and 

local flaps are associated with donor-site 

morbidity and new cavity formation after tissue 

retraction
16

, also free muscle graft used as an 

obliteration material loses its bulk and 

morphological appearance over time
17

, having 

an adequate amount of obliteration material 

available is important in difficult mastoid cavity 

cases, and this might be a limitation of 

autogenous materials.
18

 

     Much of these proplems can be avoided with 

the synthetic obliteration materials (non 

biologic free grafts), like hydroxyapatite 

crystals, calcium phosphate ceramic granules, 

titanium and bioactive glass(BAG) ceramic to 

reconstruct the canal wall after CWD 

mastoidectomy.
19

 

     Synthetic materials should be biocompatible, 

shouldn't be extruded or resorbed,  measurable, 

and should allow sound transmission.
20

 

    Properties of BAG include induction of new 

bone formation
21

, biocompatibility and absence 

of toxic properties
22

, and antibacterial effects 

for a wide array of clinically important 

Bacteria.
23

 

     Titanium has many applications in 

craniofacial, ear, and orthopedic procedures. It 

is biocompatible and can osteointegrate with 

the bone
24

; in addition, titanium mesh is a 

malleable material, so it can be easily shaped 

according to the surgical requirements .
25 

PATIENTS AND METHODS 

Selection of patients 

    From May 2012 to February 2015, 40 

patients (21 male patients and 19 female 

patients) their ages ranged from 12 to 36 years 

underwent canal wall down mastoid surgery 

with complete elimination of the disease and 

reconstruction of the posterior meatal wall in 

Otolaryngology Head and Neck Surgery 

Department, Zagazig University Hospitals. All 

the cases included in this study were operated  

for the first time. They were suffering from 

chronic ear discharge (7 patients with 

granulation tissue and 33 with cholesteatoma ). 

Patients were divided to 2 groups: one group 

was managed by canal wall down 

mastoidectomy with reconstruction of the 

posterior meatal wall by Bioglass and the other 

group was managed by canal wall down 

mastoidectomy with reconstruction of the 

posterior meatal wall by titanium micromesh. 

They all underwent: 

• Pre-operative evaluation 

All patients in the study had done basic 

preoperative assessment, which include the 

following: 

• Thorough general examination and 

ENT examination 

• Audiological assessment 

• Tympanometry. 

• Pure tone audiometry (PTA) 

• Imaging 

• Computerized tomography (CT scan) of 

the temporal bone. There is no need for the 

MRI preoperatively as the matter is to 

reconstruct the posterior meatal wall after CWD 

mastoidectomy not the differentiation between 

cholesteatoma and the granulations. 

•   An informed consent had been taken 

from all the patients in this study 

Surgical techniques 

1- Group (A): 
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       Twenty cases were managed by CWD with 

reconstruction of the posterior canal wall by 

Bioglass 

  

1-Incision 

       Postauricular incision starts just above the 

pinna down to the mastoid tip 

2- Creation of postauricular superiorly 

based muscloperiosteal  flap   

      This is done by cutting the postauricular 

subcutaneous soft tissue including the 

underlying periosteum down to mastoid cortex 

figure (1). 

 

 
 

                  Figure (1) postauricular muscloperiosteal flap 
 

3- Preparation of temporalis fascia graft 

      It should be large enough to be used for 

covering the newly reconstructed posterior 

canal wall and grafting the tympanic membrane 

perforation. 

4- Management of the middle ear 

     It is started by elevating the tympanomeatal 

flap carefully, trying to keep it intact, then 

entering the middle ear to remove any 

pathological lesions. 

5- Management of the mastoid 

    Classic CWD mastoidectomy with removal 

of the posterior & superior bony canal wall to 

the level of the facial nerve , and if needed the 

incus and the head of the malleus are removed 

to gain access to the epitympanic recess if there 

is any doupt of presence of remanant pathology 

there. 

6- Reconstruction of the posterior meatal 

wall 
     It is done via the following steps:- 

A-Preparation of the templates 

     Two foil templates give the accurate 

measurements  and  the degree of curvature of 

the posterior meatal wall have been used. 

B-preparation of the Bioglass mixture 

    It is done by mixing the Bioglass in its 

particulate form with either venous blood or 

saline but we prefer to mix it with venous blood 

as it hardens faster. figure (2). 

 

C-Positioning of the Bioglass mixture 

between the two foil templates 

   The Bioglass mixture is inserted between the 

foil templates from the depth to the surface till 

the whole wall is reconstructed figure (3). 

D-Removal of the foil templates 
   After the building of the newly reconstructed 

posterior meatal wall by the Bioglass mixture 

had been finished the two foil templates and the 

supporting pieces of cotton placed in external 

auditory canal and the mastoid cavity all are 

removed so the newly reconstructed posterior 

meatal wall became apparent figure (4). 

E-Reconstruction of the tympanic membrane 
   The prepared temporalis fascia graft is used to 

reconstruct the tympanic membrane perforation 

which should be large enough to be extended 

over the newly reconstructed posterior meatal 

wall. 

F-Rotation of the post auricular 

muscloperiosteal flap in the mastoid   cavity 
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   After reconstruction of the posterior meatal 

wall is completed the prepared post auricular 

superiorly based muscloperiosteal flap is 

rotated into the mastoid cavity aiming at not 

only obliteration of the mastoid cavity to reduce 

its size but also supporting the newly 

reconstructed posterior meatal wall figure (5). 

G-Repositioning of the tympanomeatal flap 

against the newly reconstructed posterior 

meatal wall 

   This is assured carefully and maintained by 

packing the external auditory canal by 

sufficient amount of gelfoam. So the newly 

reconstructed posterior meatal wall consists of 

Bioglass layer, temporalis fascia graft and the 

tympanomeatal flap. The temporalis fascia graft 

is applied over the newly reconstructed wall 

before repositioning of the tympanomeatal flap 

to avoid any possibility of exposure of any part 

of the new wall as the flap is not always kept 

intact during the elevation. 

7- Closure of the wound   

 

 
 

 

Figure (2) Bioglass mixture Figure (3) Bioglass mixture between the two foil 

templates 

 
 

Figure (4) The newly reconstructed posterior meatal 

wall after removal of the foil templates 

 

Figure (5) Rotation of the postauricular 

muscloperiosteal flap inside the mastoid cavity 

 

2- Group (B): 

       1- Group (B): 

          Twenty cases were managed by CWD 

mastoidectomy with reconstruction of the 

posterior canal wall by titanium micromesh. 

The titanium mesh used in this study is  0.1 mm 

thick, with 2mm pores (Titanium Micromesh, 

JEIL medical corporation, Seoul, Korea) figure 

(6) 

1-Incision 

2- Creation of postauricular superiorly 

based muscloperiosteal  flap 

3- Preparation of temporalis fascia graft 

4- Management of the middle ear pathology 

5- Management of the mastoid 

      As in Surgical technique for group (A) ,but 

early in this step  a sufficient amount of bone 

pate is collected from healthy bone of the 
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mastoid, squamaous temporal bone, and the 

zygomatic root . The collected bone pate is 

mixed with antibiotic like Chloramephinicol or 

Bacitracin  figure (7). 

6- Reconstruction of the posterior meatal 

wall  
It is done via the following steps:- 

A-Creation of grooves : 

    2- to 3-mm cutting burr is used to drill two 

deep grooves into the bone along the facial 

ridge posteriorly and inferiorly and along the 

anterior–superior wall of the meatus figure (8). 

B-Preparation of the template 

     A foil template gives the accurate 

measurements and the curvature of the posterior 

canal wall has been used to get the template. 

C-Preparation of the titanium micromesh 

    Using the foil template as a model, the 

prosthetic wall is cut from the titanium micro-

mesh figure (9). 

D-Insertion of the titanium micromesh in the 

created grooves 

     The mesh is then folded and placed into the 

created grooves. A little tail is doe in the mesh 

to allow the fixation of  the mesh with one or 

two titanium screws to the cavity borders 

figure(10). 

E- Covering titanium micromesh with bone 

pate   

    The collected bone pate` is used to cover the 

meatal surface of the mesh completely. The 

titanium mesh support the covering bone pate` 

that will become viable bone later on figure 

(11). 

F- Reconstruction of the tympanic 

membrane 
   The prepared temporalis fascia graft is used to 

reconstruct the tympanic membrane perforation 

which should be large enough to be extended 

over the newly reconstructed posterior meatal 

wall. 

G- Rotation of the post auricular 

muscloperiosteal flap in the mastoid cavity 

H- Repositioning of the tympanomeatal flap 

against the newly reconstructed posterior 

meatal wall 

    This is assured carefully and maintained by 

packing the external auditory canal by 

sufficient amount of gelfoam .So the newly 

reconstructed posterior meatal wall consists of 

titanium micromesh , bone pate 

sheet,temporalis fascia graft and the 

tympanomeatal flap 

7- Closure of the wound 

 

 

 

 

 
 

Figure (6) titanium micromesh and titanium 

screw 

Figure (7) The collected bone pate 

http://www.zumed.zu.edu.eg/


Z.U.M.J.Vol. 21; No.4 July; 2015                             Surgical Reconstruction of the Posterior Meatal…….. 
 

http://www.zumed.zu.edu.eg/                                                                                                                       392 
 

  
figure (8) Creation of two grooves Figure (9) titanium mesh and the foil 

template 

 

  

Figure (10) titanium mesh fixed to cavity border 

by titanium screw 

 

Figure (11) Covering of the titanium mesh by 

a sheet of bone pate 

 

Follow up: 

This include :- 

- Systemic  antibiotics for 2 weeks 

-Removal of the dressing and the stitches after 

1 week , then application of    topical    ear 

drops for 2 weeks. 

-Otoscopic and otoendoscopic examinations are 

done weekly for the first month, then   monthly 

in the first 3 monthes, then every 3 monthes 

afterwards . 

-Pure tone audiometry and CT temporal bone 

are done 1 year postoperative . 

STATISTICAL ANALYSIS 

        All data were analyzed using SPSS 22.0 

for windows (SPSS Inc., Chicago, IL, USA) & 

MedCalc 13 for windows (MedCalc Software 

bvba). Continuous variables were expressed as 

the mean ± SD & median (range), and the 

categorical variables were presented as a 

number (percentage). Continuous variables 

were checked for normality by using Shapiro-

Wilk test. Mann-Whitney U (MW) test was 

used to compare between two groups of non-

normally distributed data. Wilcoxon Signed 

Ranks (WSR) test was used to compare  non 

normally distributed data between two 

dependent groups. Percent of categorical 

variables were compared using the  Chi-square 

(χ2) test. p < 0.05 was considered statistically 

significant (S), p < 0.01 was considered highly 

statistically significant (HS), and p ≥ 0.05 was 

considered non statistically significant (NS). 

http://www.zumed.zu.edu.eg/


Z.U.M.J.Vol. 21; No.4 July; 2015                             Surgical Reconstruction of the Posterior Meatal…….. 
 

http://www.zumed.zu.edu.eg/                                                                                                                       393 
 

RESULTS 

Table (1): Approaches used in the study.  

 Group A Group B 

Approach Reconstruction of the 

posterior meatal wall by 

Bioglass 

Reconstruction of the 

posterior meatal wall by 

titanium micromesh 

Number of patients 20 20 

 

 

 

 

 

 

 

Table (2): Preoperative air bone gab (ABG). 

Air bone gab 

(ABG) 

Group A 

(N = 20) 

Group B 

(N = 20) 
MW 

p-value 

(Sig) 

Mean ± SD 29.5 ± 9.2 28.1 ± 6.3 

-0.108 0.914 Median 26 27.5 

Range 19 – 50 20 – 42 

MW: Mann Whitney U test. 

p< 0.05 is significant. 

Sig: significance. 

 

 

 

 

 

Table (3):  Intraoperative pathology. 

Intraoperative 

pathology 

Group A 

(N = 20) 

Group B 

(N = 20) χ
2
 

p-value 

(Sig) No. % No. % 

Cholesteatoma 16 80% 17 85% 
0.000 

1.000 

(NS) Granulations 4 20% 3 15% 

χ
2
: Chi-square test. 

p< 0.05 is significant. 

      As shown in table (3) there were 33 cases with cholesteatoma , while 7 cases with granulations 

among the total 40 cases included in the study. 
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Table (4):  Postoperative  complications. 

Postoperative  

complications 

Group A 

(N = 20) 

Group B 

(N = 20) χ
2
 

p-value 

(Sig) No. % No. % 

Wound infection 2 10% 8 40% 3.333 0.067 

(NS) 

Facial nerve 

Paralysis 

2 10% 1 5% 0.000 1.000 

(NS) 

Canal  

stenosis 

2 10% 4 20% 0.196 0.657 

(NS) 

Recurrence of 

Cholesteatoma 

1 5% 4 20% 0.914 0.339 

(NS) 

Extrusion and or 

displacement  of 

the material 

2 10% 6 30% 1.406 0.235 

(NS) 

Granulations 0 0% 10 50% 10.800 0.001 

(HS) 

Discharge 2 10% 10 50% 5.833 0.015 

(S) 

Residual TM 

Perforation 

3 15% 10 50% 4.103 0.042 

(NS) 

Total cases with 

one or more 

complications 

5 25% 10 50% 1.707 0.191 

(NS) 

As shown in Table (4), there is significant difference in favor to group (A) regarding postoperative 

complications namely postoperative granulations, and discharge. Facial nerve paralysis had occurred in 

3 cases, it was discovered immediately postoperative in the form of partial LMNL facial paralysis, in 

these 3 cases the facial nerve was exposed intraoperative by the effect of the eroding cholesteatoma and 

or granulations. It was managed by conservative treatment in the form of removal of the aural pack, 

steroids, and physiotherapy. All cases were improved during the follow up. 

  

Table (5): Postoperative appearance of external auditory canal (EAC) contour. 

EAC appearance 

Group A 

(N = 20) 

Group B 

(N = 20) χ
2
 

p-value 

(Sig) No. % No. % 

Smooth contour 17 85% 6 30% 
10.230 

0.001 

(HS) Irregular contour 3 15% 14 70% 

χ2: Chi-square test. 

p< 0.05 is significant. 

Sig: significance. 
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As shown in Table (5) there is significant difference between the two groups regarding Postoperative 

appearance of external auditory canal (EAC) contour in favor to group (A) 

 

 
 

Fig. (12): Bar chart shows postoperative complications. 
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Table (6): Postoperative air bone gab (ABG). 

Air bone gab 

(ABG) 

Group A 

(N = 20) 

Group B 

(N = 20) 
MW 

p-value 

(Sig) 

Mean ± SD 18.7 ± 9.2 29.6 ± 6.1 

-4.102 
<0.001 

(HS) 
Median 18.5 27.5 

Range 5 – 40 22 – 42 

MW: Mann Whitney U test. 

p< 0.05 is significant. 

Sig: significance. 
 

    As shown in Table (6), there is significant difference in favor to group (A) regarding postoperative 

hearing gain expressed in the form of Postoperative air bone gab (ABG). 

                                                              

DISCUSSION 

      In canal wall up (CWU) mastoidectomy the 

posterior canal wall is preserved, so it avoids 

the need for recurrent bowl cleaning and 

recurrent bowl infection. But the recurrence 

rate is very high (36% in adults and 67% in 

children).
1
 However, canal wall-down 

mastoidectomy is an easy procedure, takes less 

operative time, needs less surgical experience 

than the CWU procedures, and has low 

recurrence and residual rate so it is the most 

commonly used  surgical procedure for 

management of cholesteatoma worldwide.
26

 

Surgical techniques used for management of 

open mastoid cavity include obliteration (cavity 

fill-in), reconstruction (canal wall defect repair) 

and ablation (external canal closure). The 

obliteration technique involves filling the open 

mastoid cavity with pedicled flaps and various 

materials such as fat, bone chips, 

hydroxyapatites, etc. The ablation or canal 

closure technique is only recommended for 

certaine cases, like a deaf ear with severe 

otorrhea. 
27

 We have used a combination of 

both canal wall reconstruction in addition to 

mastoid cavity obliteration because it can 

reconstruct the ear, so the operated ear becomes 

physiologically, functionally and structurally 

near to the normal ear, in contrast to other 

methods. 

     The biomaterial is used to replace diseased 

or damaged tissue. Biologically inert materials 

do not react with host tissue, and become 

surrounded by non-adherent fibrous layers, so 

the scar formation is minimal. While, 

biologically active (bioactive) materials can 

react with host tissue, resulting in specific 

biological responses at the interface, leading to 

the formation of biological bonds.
28

   

     Bioglass® "45S5" is a bioactive glass 

ceramics which consists of of 45% silicone 

dioxide, 24.5% calcium oxide, 24.5% sodium 

dioxide and 6% phosphorous pentoxide.
29

 The 

bioactive glass acts by series of reaction stages 

over the first 48 h of insertion. First, within 

minutes, sodium ions are released, so the local 

pH increases above 7.4. Such alkaline PH 

induces an antimicrobial effect within the local 

tissues.
30

 Within 12 h, the glass surface further 

reacts with the local aqueous environment to 

create an amorphous calcium phosphate layer. 

Then, over a further 12 h, the calcium 

phosphate layer crystallizes into a 

hydroxycarbonate apatite layer, which 

resembles bone matrix in structure. It is this 

final layer, which entraps the ingrowing 

collagen fibers to create an adherent fibrous 

capsule and thus a biological bond. So, within 

48 h, the implant is coated with a surface of 

synthetic bone-like material that promotes both 

hard and soft tissue bonding.
28

 

    The use of titanium mesh is safe as it has 

been accepted by the middle ear mucosa when 

placed both as an ossicular prosthesis and as a 

free implant. There is no risk of disease 

transmission with the titanium as it is a 
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synthetic material 
31

. The pores present in the 

titanium mesh allow ingrowth of the vascular 

and soft tissue from the surrounding tissue 

through it. Also, it was found that the titanium 

prevents infection.
32

 

   Having an adequate amount of obliteration 

material available is important in difficult 

mastoid cavity cases, and this might be a 

limitation of autogenous materials.
18

 With a 

synthetic material, on the other hand, the 

availability is, in principle, sufficient at all 

times. Harvesting an autologous graft increases 

the operation time and increases the risk of 

morbidity, and this process can be avoided with 

a synthetic obliteration material.
33

 

    The conchal cartilage lacks the stability, 

takes long time to be reshaped, and the facial 

nerve may be exposed to surgical trauma during 

buttresses grooving 
34

; also Dornhoffer and 

Simmons, 2003 reported inadequate cartilage, 

excessive curvature, and the difficulty of proper 

cutting the cartilage making it difficult to be 

properly fitted. However both Bioglass and 

titanium mesh in our study avoid these 

proplems  as regard to the stability the Bioglass 

is very stable when applied and this agree with 

Juha Tapio Silvola (2012) who stated that  BG 

S53P4 does not shrink after insertion. This is 

important for obtaining the anatomically proper 

volume in the obliterated area. Although BG 

S53P4 is a resorbable material, it does not lost 

before the new bone has formed. Also titanium 

mesh is stable when applied as stated by Zini et 

al (2002). 

    Silicone, proplast, ionomer cement, ceravital 

and hydroxyl apatite are examples of synthetic 

materials have been used in canal wall 

reconstruction. But the silicone leads to foreign 

body reaction 
35

 the use of the proplast leads to 

dehiscence problems 
36

; Infection and 

encephalopathy with ionomer cement
37

 and 

absorption and lysis with ceravital
38; 20

. 

   In this study Bioglass in its particulate form is 

proved to be easily prepaired and easily 

applied. Postoperative infection had occurred 

only in 2 cases (10 %) and responded well to 

antibiotics and conservative treatment and this 

confirms the antimicrobial action of the 

Bioglass, and this agree with Stoor el al (2010) 
39

 
   Sarin et al (2012) 

33
, concluded that, 23 

patients (88%) in their series had a dry, safe ear 

or only intermittent otorrhea, while in our study 

18 patients (90%) have a safe dry ear after 

reconstruction with Bioglass. 

     2 cases (10%) in the Bioglass group had 

shown extrusion of the Bioglass particles this 

had occurred  with the first 2 cases only where 

Bioglass mixture was prepared by mixing the 

Bioglass particles with saline unlike the other 

cases that were done afterwards in which the 

Bioglass was mixed with venous blood, this 

also had occurred with Sarin et al (2012) 
33

, 

where protrusion of a small amount of BAG 

granules in 2 patients, apparently from 

inadequate fascia coverage of the BAG 

material, however no extrusion of the BAG 

granules was seen by Stoor el al (2010)  
39

 .  

    In this study 17 patients of the Bioglass 

group (85%) shows smooth  and apparently 

normal contour, while  in Sarin et al (2012) 
33

 

only in 7 patients(27%), the posterior meatal 

wall was nearly normal in appearance. 

    Stoor el al (2010)  
39

 stated that, in 6 patients 

(85%) the hearing is improved, even though 

reconstruction of the auditory ossicles was 

performed in only 4 patients, while in Sarin et 

al (2012) 
33

 hearing improved in 6 patients 

(27%), however in our study the hearing is 

improved in the all 20 patients  (100%) where 

the mean pure tone average air–bone gap had 

decreased to 18.7 dB from 29.5 dB , even 

though ossiculoplasty was performed only in 2 

patients (10%),this finding suggests that the 

removal of the cholesteatoma and or the 

granulations and the decrease in the size of the 

cavity and the infections causing mucosal 

swelling in the middle ear had an improving 

effect on the hearing. The lack of postoperative 

altered cochlear thresholds supports the fact 

that there is no toxic effect on the cochlea. 

     Zini et al (2002) 
25

, H SUDHOFF, D 

BRORS, A AL-LAWATI et al (2005) 
40

, and 

Jung TTK, Park SK (2004) 
41

 had reported in 

their studies no postoperative infection had 

occurred with the use of titanium mesh, unlike 
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to our results with the use of the titanium mesh 

where 8 patients (40%) of group (B) had 

postoperative wound infection, but all of them 

had responded well to conservative treatment, 

this complication had been avoided later on 

with the remaining patients by giving 

intraoperative parenteral antibiotics including 

cefatriaxon 1gm and parenteral metronidazole 

(Flagyl) and maintaining this regimen 1week 

postoperative, also we had avoided performing 

this procedure in cases with active aural 

infections. 

     Zini et al (2002) 
25

 had reported in his study 

that 2 patients (22%) had developed  temporary 

postoperative ear discharge, while in H 

SUDHOFF, D BRORS, A AL-LAWATI et al 

(2005) 
40

  study a dry cavity was achieved in 13 

of 15 patients(86%), in our study 10 

cases(50%) in group (B) had developed 

postoperative otorrhea, only 4 cases of them 

had responded to conservative treatment and 

their ears became dry later on , while the 

remaining cases had not responded till the mesh 

had been removed later on under general 

anaethesia 1year postoperatively. This otorrhea 

is due to the partial exposure of  a part of the 

titanium mesh postoperatively which apparently 

due to the lack of fixation of the mesh to the 

cavity borders by screws in the first 10 cases 

which had been done in the latter 10 cases.  

    All of the following studies Zini et al (2002) 
25

, H SUDHOFF, D BRORS, A AL-LAWATI 

et al (2005) 
40

, and Jung TTK, Park SK 

(2004) 
41 

had reported no extrusion of the 

titanium mesh had occurred, unlike to our study 

where 6 case (30%) had shown postoperative 

displacement and extrusion ended by removal 

of the mesh under general anaethesia 1year 

postoperatively this may be apparently due to 

the lack of fixation of the mesh to the cavity 

borders by screws in the first 10 cases operated 

in this study. 

     Each of Zini et al (2002) 
25

, H SUDHOFF, 

D BRORS, A AL-LAWATI et al (2006) 
40

, 

and Jung TTK, Park SK (2004) 
41 

had 

obtained smooth contour of the canal wall with 

the use of the titanium mesh, while in our study 

only 6 cases (30%) had shown smooth contour 

of the external auditory canal, which may be 

explained by the development of many 

postoperative complications including 

infection, otorrhea, displacement, granulations, 

and canal stenosis. 

   As regard to the postoperative hearing 

changes with the use of the titanium mesh 

neither Zini et al (2002) 
25

 nor  H SUDHOFF, 

D BRORS, A AL-LAWATI et al (2006) 
40

  
had shown statistically significant changes in 

hearing, this also agree with our results where 

the mean pure tone average air–bone gap had 

increased to 29.6 dB from 28.1 dB.   

    So, Bioglass appears to be superior to 

titanium micromesh in surgical reconstruction 

of the posterior meatal wall, as it has low 

incidence of complications namely 

postoperative infection, otorrhea, granulations, 

and extrusion . 

     The posterior meatal wall after 

reconstruction by Bioglass had a smooth 

contour and nearly normal in appearance in 17 

cases (85%) while, the posterior meatal wall 

reconstructed by titanium micromesh had a 

smooth contour only in 3 cases (15%). 

     As regard the postoperative hearing gain, the 

Cases operated with Bioglass had shown 

significant change of the postoperative air bone 

gab where the mean pure tone average air–bone 

gap had decreased to 18.7 dB from 29.5 dB 

while in group (B) there was no postoperative 

hearing  gain where the mean pure tone average 

air–bone gap had increased to 29.6 dB from 

28.1 dB.   

CONCLUSIONS 

        Surgical reconstruction of the posterior 

meatal wall by Bioglass appears to have less  

complications, smooth appearance of the 

posterior meatal wall and improvement of 

hearing. The Bioglass mixture is better 

prepared by venous blood than with saline. 

       It is advised to avoid reconstruction of the 

posterior meatal wall by titanium mesh in the 

presence of active infection in the ear, also it is 

better to fix the titanium mesh to the cavity 

borders by screw to maintain the stability of the 

mesh.   
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