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The purpose of this study is to recognize the various imaging 

techniques that have been introduced in order to identify and detect 

the middle ear disease, Cholesteatoma. In the existing studies many 

different techniques such as computed tomography, high resolution 

computed tomography, multi-detector computed tomography, multi-

slice computed tomography, diffusion weighted echo-planar magnetic 

resonance imaging, and diffusion weighted non-echo planar magnetic 

resonance imaging have been proposed. This paper consists of the 

case studies that have been undertaken by the researchers along with 

the advantages and limitations of the techniques being used. 
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Introduction:- 
Cholesteatoma is a type of skin cyst or pouches that shed layers of old skins and is located in the middle ear mastoid 

bone in the skull. It is usually caused due to repeated infection or because of the poor Eustachian tube function. The 

Eustachian tube conveys air from the back of the nose into the middle ear to help equalize ear pressure. When the 

Eustachian tube is not working well, the negative pressure builds up and pulls part of the eardrum inwards, creating 

a vacuum in the ear. This creates a cyst that is filled with old skin and other waste material. 

 

Cholesteatoma of the middle ear and temporal bone are divided as follows:- 

 Congenital cholesteatoma accounting only for 2%. 

 Acquired cholesteatoma accounting for 98% 

 primary acquired cholesteatoma(no history of chronic otomastoiditis) 

 secondary acquired cholesteatoma(vast majority) 

 Pars flaccida (attic) cholesteatoma 

 Pars tensa (sinus) cholesteatoma 

 External ear canal cholesteatoma 

 Mural cholesteatoma 

 

For the initial detection of cholesteatoma various imaging techniques are used. Computed Tomography (CT) is 

earliest detection technique used, also High Resolution Computed Tomography (HRCT) is used. Apart from 

Computed Tomography, Magnetic Resonance Imaging (MRI) is also used. There are many variations in magnetic 
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resonance imaging such as: echo spin diffusion weighted MRI, non-echo spin diffusion weighted MRI, late post T1 

gadolinium diffusion weighted MRI. 

 

Cholesteatoma very often continues to grow if not removed. Although surgery is rarely urgent, but once detected, 

the only solution to cholesteatoma is middle ear surgery. There are mainly two types of surgeries for cholesteatoma:  

 Mastoidectomy (surgery performed when the infection or cholesteatoma has grown into the mastoid). 

 Tympanoplasty (surgery performed to repair the eardrum and hearing mechanism). 

 

Analysis:- 
Mihael Ries et al.:-  

This proposed paper represents one case report of Bilateral Congenital Cholesteatoma (CC) in middle ear as an 

extremely rare disease. A 3 year old boy was diagnosed with right sided acute otitis media (AOM), accompanied by 

discrete facial nerve palsy on the side of the involved ear. For a complete surgical removal of cholesteatoma and 
facial nerve decompression a canal wall down (CWD) technique was performed. 

 

Critical Remark:-  
Treatment of CC requires early surgery and long-term follow-up. This case confirmed the fact that the 

otomicroscopy is insufficient for the detection of middle ear cholesteatoma, especially when there is no eardrum 

perforation or nearby bony effect. 

 

Filippo Di Lella etal:-  

The main aim of this proposed paper  was to describe the clinical features , pathogenesis and surgical results in a 

series of adult patients suffering from middle ear cholesteatoma behind an intact tympanic membrane(ITMC).A total 

of 27 cases were identified , out of which 10 cases showed a history of recurrent episodes of otorrhoea, 4 cases 
showed a history of previous middle ear surgery for non-cholesteatomatous chronic otitis media, and in the 

remaining 2 cases, a cranial trauma was considered. 

 

Critical Remark:- 

The chief complaint of the patients was hearing loss, other symptoms evolved were facial paralysis (1 case), 

dizziness (2 cases), ear fullness (3 cases), otalgia (5 cases), and tinnitus (13 cases). 

 

Andrea Elefante et al:-  

This proposed paper's main objective was to evaluate the advantage of Multi-Shot Turbo Spin Echo(MSh TSE) DWI 

(thickness 3mm) with shot imaging time(about 2 min) over Single-Shot Echo-Planar(SSh EPI) DWI with longer 

imaging time(about 8 min) for the diagnosis of cholesteatoma. A clinical finding over 32 patients with suspicion of 

unilateral cholesteatoma was performed with MRI (1.5T) SSh EPI and MSh TSE, 16 patients were suspected of 
having primary cholesteatoma and 16 having recurrent diseases. 

 

Critical Remark:-  

The findings suggested that-1) MSh TSE showed higher diagnostic accuracy and lower negative predictive value 

(NVP) compared to conventional SSh EPI. 2) MSh TES DWI has higher sensitivity, specificity for detection of 

cholesteatoma and lower probability of misdiagnosis. 3) MSh TES DWI is useful in guiding less experienced 

observers to the diagnosis. 4) MSh TES DWI can provide great support in daily clinical practice compared to SSh 

EPI.    The main problems of this technique are susceptibility artifacts at the skull base, motion artifacts due to 

cardiac movements/ blood vessels pulsation and longer imaging time.   

 

Robert Nash et al:-  
This proposed paper's main objective was to represent the operative findings for 158 cases of which 54 were 

children‘s, with the aim to access the diagnostic performance of non-eco planar DWI with Half-Fourier single-shot 

turbo-spin echo. Secondly, to compare the diagnostic performance of DWI used for detection of post operative 

cholesteatoma in children‘s with that in the adult patient group. Performing DWMRI in children‘s is a challenging 

task as children‘s may have difficulty in tolerating the examination, therefore to overcome this sedation may be 

needed.  Another imaging technique used for the detection of post operative cholesteatoma was delayed contrast 

MRI. In some cases a group of selected patients were present in whom DWMRI imaging is replacing second look 

surgery. This study supports DWMRI as a valuable tool in detecting post-operative cholesteatoma in children‘s and 

lends support in a similar way to adults. 
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Critical Remark:-  
 It was acknowledged that a small lesion less than 2-4 mm may not be detected using DWMRI technique.  

 In DW-MRI, movement during the scan causes misregistration and degradation of the acquired image and 

therefore do not produce an accurate result. 

 There was no statistical significant difference in the specificity (which was greater than 85%), sensitivity (which 

was greater than 90%), positive or negative predictive values between children and adults.       

 

Ahmed Abdel Razek et al:- 

Researchers‘ main aim was to establish a computed tomography staging of middle ear cholesteatoma, and assessing 

its impact on the selection of the surgical procedure. CT is a valuable tool and plays an important role in the 

assessment of patient with cholesteatoma of middle ear. The CT staging classified cholesteatoma according to its 

location within the tympanic cavity (T), extent of mastoid involvement (M), and associated complications (C). Case 

study was conducted on 61 patients .The overall sensitivity of CT staging of cholesteatoma compared to surgery was 

88% with excellent agreement and correlation between CT findings and intra operative findings. 

 

Critical Remarks:- 

 CT is valuable for the initial imaging for the cholesteatoma but differentiation of cholesteatoma and scar tissue is 

impossible using CT and requires non echo planar diffusion weighted MR imaging. 

 

S Velthuis et al.:-  

The main aim of the researchers‘ were to determine the value of non echo planar, diffusion weighted magnetic 

resonance imaging for detecting of residual and recurrent middle ear cholesteatoma after combined approach 

Tympanoplasty.  The method used was that magnetic resonance imaging findings of cholesteatoma after primary 

surgery were compared with intra-operative findings at ‗second-look‘ surgery or with clinical follow-up findings.   

 

Statistical analysis were done and the usefulness of non echo planar, diffusion weighted MRI for the detection of 

residual/recurrent cholesteatoma after cholesteatoma surgery was described in terms of the means of positive and 

negative predictive values and sensitivity and specificity.38 patients case studies were taken, out of which no false-

positive findings were there but there were four cases of false negative findings. 

 

Critical Remarks:- 

The result of using non echo planar diffusion weighted MRI had shown promising result. It helped to reduce the 

number of unnecessary second-look procedure performed. 2) However, if non echo planar, diffusion weighted MRI 

was used instead of second look surgery, strict clinical follow up and regular MRI studies are compulsory as false 

negative results may occur. 

 

Sang Hyuk Ahn et al.:-  
In this proposed paper the authors‘ have presented usefulness of Computed Tomography Hounsfield Unit (HU) for 

the diagnosis of congenital cholesteatoma. A total of 43 patients underwent surgery out of which 21 patients were 

confirmed to have congenital cholesteatoma, and 22 patients were confirmed to have otitis media (OM) by 

operation. The mean HU value for congenital cholesteatoma was 37.36+-6.11(range 27.5-52.5) and 76.09+-
8.74(range 58.5-96) in OM group, and HU cut-off value was 55.5. 

 

Critical Remark:- 

According to the recent study Hounsfield measurements proved to be an aid for the diagnosis of cholesteatoma. The 

two type of cholesteatoma congenital and acquired differ in their location, clinical history and status of tympanic 

membrane but they are not distinguishable histologically, therefore we hypothesized that the HU measurement in the 

temporal bone CT would be useful for the diagnosis of congenital cholesteatoma. 

 

Ana Flavia Assis de Avila et al.:-  

The paper proposed by researchers contains the imaging evaluation of middle ear cholesteatoma. Researchers had 

discussed various imaging techniques used in the detection of cholesteatoma, ranging from multi-slice computed 
tomography (MSCT), delayed post gadolinium T1 weighted sequences, and diffusion weighted sequences or a 

combination of both techniques. 
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Critical Remarks:-  
 Multi-slice computed tomography was considered the initial imaging method for the detection of middle ear 

cholesteatoma and demonstrate sensitivity ranging between 70-90% but cannot define if the tissue is 

inflammatory, fibrotic or cholesteatoma.  

 Whereas in diffusion weighted magnetic resonance imaging there are two variations, echo planar imaging and 

non-echo planar imaging. Non echo planar imaging has thinner thickness and was less pre-disposed to 
susceptibility artifacts than echo planar sequences.  

 

Maged B Naguib:-  
This proposed paper is case report describing the surgical management of petrous bone cholesteatoma, a rare form 

of epidermoid cyst affecting the petrous part of the temporal bone. In this study 5 patients with petrous bone 

cholesteatoma are presented, all underwent high resolution CT of temporal bone for diagnosis. Based on the CT 

topographic location, the petrous bone cholesteatoma was classified into – supralabyrinthine (2 cases), 

infralabyrinthine (2 cases) and infralabyrinthine apical (1 case). 

 

Critical Remark:-  

 CT scan was carried out not only for the detection of petrous bone cholesteatoma bust also for the exact 

localization of the lesion.    
 The common symptom found in all these patients was gradual hearing loss, and in few facial nerve paralysis.   

 All the cases were surgically managed by performing a subtotal petrosectomy. 

 

C.Eduardo Corrales and Nikolas H.Belvins:- 

This proposed paper's main objective was to diagnose cholesteatoma, with emphasis on high-resolution computed 

tomography (HRCT) and diffusion-weighted MRI (DW-MRI). DW-MRI imaging has proven to be a reliable 

method by showing high sensitivity and specificity in detecting recidivistic cholesteatoma down to 3mm in size, and 

allows radiologic differentiation between cholesteatoma and other soft tissue .HRCT can identify cholesteatoma 

with specificity between 80-90%. 

 

Critical Remark:-  
HRCT limits its ability to differentiate between soft tissue in the temporal bone to other fluids and tissues commonly 

seen in the chronics otitis media. HRCT has proven to be a useful roadmap for surgery to help guide the surgeons. 

 

Lauren L.Levy et.al:-  

In this proposed paper the authors‘ have presented the use of Optical-Imaging with contrast enhanced High 

Resolution Micro-Endoscopy (HRME) for the detection of ectopic keratin production in Middle Ear Cholesteatoma. 

Optical-imaging technology provides non-invasive visualization of tissue epithelium in real time and endoscopic 

technique using HRME allows for the spatial resolution of individual nuclei and cellular structures. An Ex-vivo 

imaging and in-vivo of histopathologically is also compared. 

 

Critical Remark:-  

 The HRME for imaging head and neck squamous cell, obstructed visualization of nuclei and was a limitation in 
distinguishing benign from cancerous mucosa.  

 Ex-vivo imaging was performed on fresh specimens immediately following surgical resection.  

 in-vivo images showed higher contrast than Ex-vivo images of fresh or frozen/thawed tissue.  

 Temperature difference was found in the imaging features of two.  

 Ex-vivo demonstrated the feasibility of proflavine-enhanced HRME to distinguish cholesteatoma from 

uninvolved middle ear mucosa, in-vivo are required to test the hypothesis that intra-operative real-time imaging 

can enhance surgical removal. 

 

Dalia Monir Fahmy et al.:-  

The purpose of this study was to determine the role of propeller diffusion weighted MR imaging combined with 

conventional MR imaging for the detection of residual cholesteatoma in patients who have undergone middle ear 
surgery.  

 

Twenty cases were taken and variations were found in results. Two had lesion smaller than 5mm and could not be 

evaluated, one was misdiagnosed and the rest were nine granulation tissue and eight cases of residual cholesteatoma. 
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The method study here showed sensitivity of 80%, specificity of 90%, and positive predictive value of 89% and 

negative predictive value of 82%. 

 

Critical Remarks: -  

 though the study showed a good statistic of the technique, it had its own disadvantages. Its main disadvantage is 

low spatial resolution, which results from the fact that the periphery of k-space is more sparsely filled than its 
central region.  

 Also this technique take long duration, increased scanning time when compared to DWI-EPI. 

 

K. Yamashita et al.:- 

The main purpose of the study was to evaluate the advantage of Multi-shot Echo Planar Imaging (MS-EPI) for the 

diagnosis of middle ear cholesteatoma by comparing it with single-shot echo planar imaging (SS-EPI). 

Case studies of 29 patients were taken, all of them suspected with acquired cholesteatoma. Each patient underwent 

MRI examination including both MS-EPI and SS-EPI. Results showed that both techniques are excellent. MS-EPI 

was associated with higher sensitivity and accuracy than SS-EPI, while both methods showed 100% specificity. 

 

Critical Remarks: -  

 Results and statistics showed that MS-EPI is better than SS-EPI. Though SS-EPI requires only a single radio 
frequency excitation pulse, and it is most widely used DWI technique in clinical practice but it was known to be 

very susceptible to main field in-homogeneity, which may lead to severe image degradation.  

 The limitation with the study was that the apparent diffusion coefficient was not evaluated to confirm decreased 

diffusion and contrast T1-weighted imaging was not evaluated. Here the authors only focused on evaluating the 

2 echo planar methods, and MS-EPI showed positive results in this study.    

 

Sam Khemani et al.:-  

In this paper, researchers had reviewed the imaging techniques used for postoperative middle ear cholesteatoma. 

They had reviewed CT (HRCT), delayed contrast MRI, diffusion weighted MRI (echo planar and non echo planar). 

Also, the current role of imaging that had shown the greatest promise in detecting cholesteatoma following surgery 

was also reviewed. 

 

Critical Remarks:-  

 Though HRCT showed signs of residual cholesteatoma but it was unreliable in differentiating residual 

cholesteatoma from inflammation, fibrosis, and granulation cholesteatoma granuloma in the middle ear cleft. 

Though delayed contrast MRI has been reported to detect cholesteatoma greater than 3mm in size.  

 Currently non EPI DWI is most popular imaging techniques for residual cholesteatoma in comparison to other 

imaging techniques, but the main concern with this technique is its inability to detect cholesteatoma pearls less 

than 3mm. 

[ 

E Flook, S Izzat et al.:-  
In this paper authors had presented a modified version of echo planar magnetic resonance. They had done some 

software adjustment in the non-echo planar magnetic imaging techniques by modifying the technique‘s parameters. 
 

The main aim of modifying the parameters of non-echo planar magnetic resonance imaging by the authors was to 

detect the cholesteatoma as reliably and effectively as non-echo planar diffusion weighted magnetic resonance 

imaging. Seven patients were investigated for primary cholesteatoma, four of these patients‘ scans showed 

cholesteatoma while three were negative for cholesteatoma. Eight patients were investigated for recurrent or residual 

cholesteatoma; five of these patients‘ scans were positive for cholesteatoma while three were negative. All scans 

report co-related with clinical/surgical findings. 

 

Critical Remarks:-  

With all the results and conclusion, it was found that the new modified techniques is as reliable and effect as non 

echo planar diffusion weighted MRI. The study also suggests that it can detect cholesteatoma as small as 4mm and 
detection of smaller cholesteatoma was also possible.  
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Sherif Abdel Fattah Khedr et al.:-  
The aim of this study was to determine the role of diffusion weighted MR imaging for the detection of 

cholesteatoma in patients who had undergone middle ear surgery (Tympanoplasty). 21 patients were taken as study 

and referred for MRI using DW fast spin-echo sequence, T2-weighted spin-echo sequence and T1 weighted before 

and after contrast injection as well as delayed contrast-enhanced. The recent MRI sequences showed the presence of 

cholesteatoma in 11 ears only, whereas surgically proven recurrent or residual cholesteatoma was found in 13 ears. 

 

Critical remarks:-  

DW MRI combined with MR imaging accurately depicted 11 of 13 cholesteatoma giving 84.6% sensitivity. All the 

MR imaging‘s patients without cholesteatoma was correctly interpreted as showing negative findings for 

cholesteatoma giving, specificity 100%. 

 

Bee See Goh et.al:-  

This proposed paper is a retrospective review of congenital cholesteatoma that was managed surgically. There were 

5 cases out of which 3 had intact tympanic membrane and 2 had perforation at the anterior superior quadrant. 4 cases 

had extensive ossicular erosion with preoperative hearing worse than 40db, 4 cases underwent canal wall down 

mastoid surgery and 1 went canal wall up surgery. 

 

Critical Remark:-  

Congenital cholesteatoma is a rare disease with most of its cases leading to hearing loss and other consequences, the 

treatment for this disease is surgery i.e. canal wall down surgery is recommended , whose goal is complete removal 

of disease with the restoration of hearing if possible. 

 

M P A Clark et al.:-  

In this proposed paper the authors‘ had shared their views related to MRI used for the treatment detection of residual 

cholesteatoma. In this paper it was discussed, ―were MRI techniques were not good enough for the detection of 

residual cholesteatoma and was it necessary to go for second look surgery‖. 

 

Researchers had discussed various techniques of magnetic resonance imaging in the paper, such as single shot turbo 
spin diffusion weighted, late post gadolinium T1 weighted, propeller diffusion weighted.  

 

Critical Remarks:-  

 One criticism of the diffusion weighted image technique is its inability to clearly show the body anatomical 

features of its temporal bone. This makes precise localization of any signals suggesting cholesteatoma 

somewhat difficult. 

 Only one case study is discussed in the paper and demonstrates both the success and failure of these techniques. 

 

Mudit Jindal et al.:-  
Researchers‘ aim was to study the usefulness of diffusion weighted echo-planar imaging (DW-EPI) for the diagnosis 

of residual cholesteatoma .50 patients were taken for case study and divided into two group. In the first pre-

operative group, 15 patients were taken and DW-EPI identified correctly 15 cases of cholesteatoma, no false 
positive or false negative findings.  

 

In the second group, DW-EPI was performed after mastoid surgery in 35 patients.  DW-EPI correctly identified 

cholesteatoma in 29 out of 35 patients. Residual cholesteatoma was correctly identified in 15 out of 18 patients and 

tiny residual pearls (2-5mm) were missed in 3 patients. 

 

Critical Remarks:-  

 DW-EPI is unable to detect tiny residual pearls of cholesteatoma, which are less than 5mm. This appears to be 

biggest disadvantage.  

 DW-EPI is more prone to artifact at the air- bone and air –tissue interfaces and can give rise to distorted image 

and false positive signals. Even the author‘s study three patients were misinterpreted as cholesteatoma.  
 In this study, DW-EPI has been seen to have a sensitivity of 83% in detecting residual cholesteatoma.   
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Nuri Cagatay Cimsit et al.:-  

The aim of this study was to evaluate that the diffusion weighted MR imaging alone can be reliable alternative to 

CT, without use of contrast agent for follow-up of post-operative patients in detecting recurrent cholesteatoma. Case 

studies of 26 patients with mastoidectomy reporting for routine follow-up CT after mastoidectomy were taken. With 

26 patients examined, 14 had no high signal intensity on DWI and the loss of aeration in the middle ear was not 

evaluated as recurrent cholesteatoma. I t was confirmed after surgery, leading to negative predictive value 100%. 12 
patients had high signal intensity on DWI in at least a portion of the loss of aeration on T2W images, 11 of these 

patients‘ surgical diagnosis was recurrent cholesteatoma. Thus the positive predictive value was 91.7%. 

 

Critical Remarks:-  
 Though with all the case studies, it had been found that DWI MR imaging is quite promising in finding 

recurrent cholesteatoma .But here the researchers had used echo planar based DWI, which is prone to 

susceptibility artifacts originating from air-bone interfaces and has low spatial resolution characteristics.  

 Also, one false positive case is also found in the study .Apart from all these there were problems with the 

detection of cholesteatoma based on their size. Cholesteatoma tissue less than 5mm in size was hard to detect. 

 

Bert De Foer, Jean-Phillippe Vercruysse et al:-  

In this paper the researchers aim was to compare non-echo planar (Non-EP) diffusion weighted (DW) imaging, 
delayed gadolinium- enhanced T1 weighted magnetic resonance imaging, and also the combination of both 

technique for the evaluation of patients with cholesteatoma. To measure the accuracy of all three techniques their 

sensitivity, specificity, positive predictive value and negative predictive values were used. 

 

This paper consists of total 120 cases of cholesteatoma, divided in to three datasets. After applying all the three 

techniques, results were compared with surgical results, regarding standard of reference. Results showed that non-

echo planar (EP) diffusion weighted (DW) imaging had significantly higher sensitivity than delayed gadolinium-

enhanced T1 weighted MR imaging. The combination of delayed gadolinium-enhanced T1 weighted MR imaging 

and non eco planar diffusion weighted imaging yielded no higher sensitivity than non echo planar diffusion 

weighted imaging alone. 

 

Critical Remarks:-  

With all the comparisons made and the result obtained it was suggested that even non experienced reader were able 

to correctly diagnosis the presence of a cholesteatoma with the help of the non echo planar diffusion weighted 

imaging sequences. On the basis of result it was stated that delayed gadolinium enhanced T1 weighted sequences are 

no longer used. 

 

Lela Migirov et al.:-  

In this paper the researchers had supported the use of magnetic resonance imaging as more suitable than CT in 

postoperative follow-up protocols for cholesteatoma. Supporting MRI over CT was because of their experience with 

the meningoceles in patients who had undergone mastoidectomy for cholesteatoma in the past and who then 

underwent what turned out to be unnecessary second-look procedures due to misdiagnosis based on CT findings.  

 
In this study researchers have used the EPI DWI version of MR imaging. 19 patients were taken as study that 

demonstrated one false positive and six true positive interpretations of images. The MRI diagnosis of cholesteatoma 

was confirmed at surgery in each of the six true positive interpretations. 

 

Critical Remarks:-  

 Though MRI was definitely more suitable in comparison to CT, with the technique reducing the rate of second-

look surgeries from 50-60% of cholesteatoma cases to 10%. 

 

But here researchers had only studied one version of MRI i.e. EPI DWI (Echo Planar Imaging-Diffusion Weighted 

Imaging) which had some drawbacks such as, artifacts from air bone tissue interfaces and detecting the 

cholesteatoma of minimum certain size only. 2) Researchers had not included the Non Echo Planar Diffusion 
Weighted Imaging, which is much better than EPI DWI and had no drawbacks of the previous one. 
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[23] J. Ph. Vercruysse. et al.:- In this proposed paper researchers had reviewed the value and limitation of new 

MRI techniques used in pre and post operative MRI of cholesteatoma. They had reviewed delayed post gadolinium 

magnetic resonance imaging and diffusion weighted echo planar versus non echo planar DWI. 

Delayed post gadolinium magnetic resonance imaging is used for differentiating non-enhancing and avascular 

cholesteatoma from slow enhancing inflammatory and/or scar tissue. It was able to detect post-operative residual 

cholesteatoma pearls as small as 3mm. 
 

But in echo planar MR imaging, the major disadvantage was the presence of important susceptibility artifacts at the 

air-bone of the skull, the variable distortion of the images, and the low spatial resolution. To overcome all these 

disadvantages of echo planar MR imaging, non echo planar MR imaging was introduced.   

 

Critical Remarks:-   
After reviewing both the techniques, it was found that for detecting pre- operative primary acquired and congenital 

cholesteatoma and for the postoperative residual or recurrent cholesteatoma, consists of combination of both 

techniques. It was stated that, MRI including non EPI-DW and late post gadolinium T1 weighted images, should be 

used rather than CT to evaluate cholesteatoma before second look surgery 

 

Bert de Foer, Filip Deckers et al:-   
The main aim of this study was to evaluate the efficiency of non echo planar diffusion weighted magnetic resonance 

imaging in the detection of postoperative (canal wall-up mastoidectomy) residual cholesteatoma. 32 patients were 

taken in the study and were investigated with MRI, including late post gadolinium T1-weighted sequence and non 

EPI-DWI sequences. Of the 19 patients who underwent surgeries, 18 were proven to have correct diagnosis on the 

basis of the single shot turbo spin diffusion weighted sequence and there were true positive findings in 9 patients for 

cholesteatoma. 

 

Critical Remarks: -  

 With the case study in the paper it showed that non echo planar succeeded in demonstrating middle ear 

cholesteatoma as small as 2mm in non operated ears, whereas late post gadolinium T-1 weighted sequence s ale 

to detect residual cholesteatoma only as small as 3mm.  
 In the end they have concluded that non echo planar diffusion weighted is far superior in the detection of 

residual cholesteatoma.   

 

B. De Foer et al.:-  

This paper had proposed the comparison between two techniques used for   the diagnoses of middle ear 

cholesteatoma, i.e. single shot turbo spin echo DWI versus EPI-DWI. 

 

With the advancement in MRI techniques in detecting cholesteatoma, EPI-DWI was quite an improvement over the 

other imaging techniques, but still EPI-DWI suffers with the numerous artifacts such as eddy current artifact, 

susceptibility artifacts, chemical shift, and motion artifacts. Turbo spin echo (TSE) DWI MR is known to lack 

significant image distortions and other artifacts. 

 
In this paper, a case study was done where the diagnosis of cholesteatoma was done on the basis of the late post 

gadolinium T1 weighted images and single shot TSE-DWI and surgery confirmed a 5mm size cholesteatoma lesion. 

 

Critical Remarks:-  

 The case study that was taken in this paper proved to be quite successful, with the help of late post gadolinium 

T1 weighted images and single shot TSE DWI, it became easy for diagnosis of a primary acquired 

cholesteatoma.  

 Though further studies on larger series are needed to prove the value of a single shot TSE DWI in combination 

with late post gadolinium T1- weighted images for the diagnosis of primary acquired and residual 

cholesteatoma.   

 

Jean-Philippe Vercruysse et al.:-  
Researchers‘ purpose of this study was to evaluate the value of echo-planar diffusion weighted MR imaging (EP-

DWI) using 3mm thick slices in detecting primary or residual cholesteatoma in a large series of surgically verified 

100 cases. In the first group of 55 patients (for primary cholesteatoma), correct diagnosis was found in 84%. False 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 4(1 1), 1691-1702 

1699 

 

negatives was found in 9 patients, also the minimum largest lesion size found was 5mm. whereas in second group 

consisting of 45 patients, residual cholesteatoma was found in 7 patients only. A correct diagnosis using EP-DWI 

was made only in one patient with residual pearl with shortest diameter of 6mm. No false negatives were found in 

second group. 

 

Critical Remarks:-  
 From above diagnosis, it was found that the value of EP-DWI in detecting the primary cholesteatoma was 

better, but shows the poor capability in detecting small residual cholesteatoma.  

 Also major limitation for detecting cholesteatoma in diffusion weighted sequences is definitely the size of the 

lesion (4-5mm), combined with the low spatial resolution, the relative thick slices and the air-bone artifacts. 

 

Frederique Dubrulle et al..:-  

The main aim of this paper was to evaluate a fast spin echo diffusion weighted sequence for magnetic resonance 

imaging of recurrent cholesteatoma for patients who had undergone middle ear surgery. 24 consecutive patients 

were taken for study that had undergone either a canal wall-up or wall-down mastoidectomy, their MRIs were taken 

and compared with surgical results. For statistical analysis sensitivity, specificity, and positive and negative 

predictive values were evaluated. 

 
In 10 out of 24 patients, no recurrence of cholesteatoma was diagnosed at MR imaging and no recurrence 

cholesteatoma was found at surgery. In 14 patients, recurrence cholesteatoma was diagnosed at MR imaging and in 

comparison with surgical result, there was one false positive finding. As a result the positive predictive value was 

93%. 

 

Critical Remarks:-  
 After the case studies, the result showed that fast spin echo diffusion weighted MRI is quite reliable, it has 

shown no false negative value. 

 But it has some limitation like it appeared that it has few artifacts at the air-bone interface, image distortions 

along the phase-encoding directions were unavailable. Analyzing the lesions smaller than particular size was 

hard to detect. 
 Further investigation were necessary to determine whether the diffusion weighted fast spin echo sequence  

should become a routine evaluation in MRI to differentiate postoperative granulation tissue from recurrent 

cholesteatoma without the use of delayed contrast enhanced T1 weighted imaging. 

 

Marc T. Williams and Denis Ayache:-  

The main aim of this paper was to present the principles and he indications of surgical treatment of middle ear 

pathologies and to review the imaging findings after middle ear surgery. In this review paper it was strictly focused 

on the common middle ear disease like chronic otitis media, cholesteatoma, otosclerosis etc and imaging technique 

that were used for these diseases. 

 

Paper consists of imaging techniques like computed tomography, MR imaging (all versions) and their advantages 

and limitations. Whereas, also the paper contain about the middle ear disease such as chronic otitis media, its 
potential of destruction, kind of imaging and surgery technique needed. Apart from this they had also talked about 

otosclerosis disease. 

 

Critical Remarks:-  
The paper doesn‘t much contain the imaging techniques and their uses. Their main focus was on the middle ear 

diseases. 

 

Marta E. Heilbrun, Karen L. Salzman et al.:-  

The main purpose of this study was to define the imaging features of External Auditory Canal Cholesteatoma 

(EACC) at Computed Tomography also in addition they try to determine those features that distinguish EACC from 

its clinical differential diagnosis. 13 cases of EAC cholesteatoma were reviewed and CT imaging in all 13 cases 
showed a soft tissue with adjacent bone erosion. 
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Critical Remarks:-  

Case studies showed that imaging can be valuable in evaluation of EACC. However, the CT appearance of EACC is 

not well defined in any literature. With high resolution temporal bone CT examination, EACC is most commonly 

seen as an EAC soft tissue mass with associated bone erosion and intramural bone fragment.    

Marc T. Williams et al.:- Here the researchers‘ objective were to determine if MR imaging , using delayed contrast 

–enhanced T1 weighted images, was able to detect postoperative residual cholesteatoma in patients who have 
undergone canal wall-up Tympanoplasty .Case study was done on 18 patients and results were separately compared 

with surgical second- look findings. Sensitivity, specificity and predictive values were evaluated for early and 

delayed post-contrast MR imaging, compared with second look surgery. Result shows that residual cholesteatoma 

was found in 9 of 18 patients at revision surgery. Cholesteatoma was correctly found in 8 cases on delayed contrast- 

enhanced T1 weighted images. 

 

Critical Remarks:-  
 The size of the smallest residual cholesteatoma detected with the delayed contrast –enhanced MR technique was 

2.5mm only. Indicating that smaller lesions may be missed or confused with granulomatous tissue.  

 13.3% cases were found false –negative due to small size of lesions. Therefore, further MR imaging can be 

required at initial findings. 

 
Sharad Maheshwari et al.:-  

In this paper, researchers had proposed that diffusion weighted imaging can be used for differentiating recurrent 

cholesteatoma from granulation tissue after Mastoidectomy. In this paper only one case study is taken and the results 

showed that cholesteatoma was bright on diffusion weighted images. 

 

Critical Remarks:-  
The case study showed that diffusion-weighted imaging may be helpful in identifying recurrent cholesteatoma. 

Diffusion weighted imaging had been accepted as an curate method for detecting acute stoke and is also being 

evaluated in variety of other intracranial disease process. 

 

Biodun Ogungbo et al:-  
This proposed paper represents a case report of  Co-existing cholesteatoma and vestibular schwannoma in the right 

as well as on the left mastoid of  a 69 year old man . Magnetic resonance imaging(MRI) and MR cerebral 

angiography was carried on along with CT scans .These revealed a large(4.5*3*2.5 cm) lobulated lesion within the 

petrous and occipital bones on the right side and replacing almost of the right mastoid. CT scan demonstrated 

erosion of the right temporal bone, the posterior wall of which was completely destroyed. 

 

Critical Remark:-  
An open biopsy of the right sided mastoid lesion was undertaken. The operation was performed through a small 

retro-auricular incision over the soft tissue of the bony destruction. The patient has a functional hearing in both the 

ears, slightly worse on the left.  

 

Conclusion and Future scope:-  
Reviews on various techniques have been done in order to identify and classify the middle ear cholesteatoma. 

Various techniques like Computed Tomography (CT), Echo-planar Diffusion Weighted Magnetic Resonance 

Imaging. Non echo- planar Diffusion Weighted Magnetic Resonance Imaging had been used. Limitations and 

advantages of these techniques are reviewed. The main aim of this review paper was to identify and detect Middle 

Ear Cholesteatoma .We has observed there are various techniques that are very useful, and detect Cholesteatoma 

with at most 94-95% accuracy. Apart from that each technique has their own accuracy in finding out the particular 
diseases. Also it has been observed that these techniques can be used in detecting, identifying various other diseases 

apart from the disease for that it has been proposed.  
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