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Background: Cholesteatoma is a non-neoplastic but destructive lesion of the temporal bone that can lead to significant complications
if not accurately diagnosed and managed. While computed tomography (CT) is the standard for assessing bony erosion, its ability to
differentiate cholesteatoma from inflammatory tissue is limited. Non-echo planar diffusion-weighted magnetic resonance imaging
(non-EPI DWI MRI) offers high specificity for diagnosing cholesteatoma. In resource-limited settings, access to MRI is often
restricted, making a stepwise, evidence-based imaging approach crucial.

Case Presentation: A 26-year-old male presented with a decade-long history of chronic, foul-smelling left ear discharge and
progressive hearing loss. Clinical examination was suspicious for a left-sided cholesteatoma. An initial non-contrast CT scan revealed
a soft tissue mass with significant erosion of the scutum and ossicular chain. To confirm the diagnosis, a subsequent non-EPI DWI
MRI was performed, which demonstrated a well-defined lesion with restricted diffusion, characteristic of cholesteatoma. The MRI also
identified contralateral otomastoiditis in the right ear without evidence of cholesteatoma. Based on this definitive diagnosis, the patient
underwent a left-sided canal wall down mastoidectomy.

Conclusion: This case highlights the pivotal role of a stepwise imaging strategy in a resource-limited environment. While CT
identified the extent of bony destruction, the selective use of non-EPI DWI MRI provided a definitive diagnosis, confidently guiding
the surgical plan towards an eradicative procedure. This approach ensures appropriate management, prevents potential complications,
and underscores the value of integrating advanced diagnostics judiciously when resources are scarce.
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Introduction
Cholesteatoma is an expansile lesion of keratinizing squamous epithelium within the middle ear and mastoid."? Tts
aggressive nature stems from the production of proteolytic enzymes that cause local bone destruction, leading to
complications such as permanent conductive hearing loss, facial nerve palsy, labyrinthine fistula, and life-threatening
intracranial infections.®* The definitive treatment for cholesteatoma is surgical, with the primary goals being complete
eradication of the disease, creation of a safe and dry ear, and, when possible, restoration of hearing.s’6

The diagnostic pathway for cholesteatoma typically involves clinical otoscopy and high-resolution computed tomo-
graphy (HRCT) of the temporal bones.”* CT is unparalleled in delineating the bony anatomy and assessing the extent of
erosion.”'® However, a diagnostic dilemma often arises as CT cannot reliably distinguish cholesteatoma from other soft
tissue pathologies like granulation tissue, cholesterol granuloma, or chronic inflammation.'’ In recent years, non-echo
planar diffusion-weighted magnetic resonance imaging (non-EPI DWI MRI) has emerged as a highly specific tool for this
purpose. Cholesteatoma, as a dense matrix of keratin, restricts the diffusion of water molecules, making it appear
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hyperintense on DWI and hypointense on corresponding ADC maps—an imaging signature that is virtually
pathognomonic.'*"'?

Non-echo-planar diffusion-weighted MRI (non-EPI DWI) has shown superior diagnostic accuracy compared to echo-
planar imaging (EPI DWI) in detecting middle ear cholesteatoma. According to Piekarek et al (2022), non-EPI DWI
achieved 100% sensitivity and 83.3% specificity, with excellent interobserver agreement, while EPI DWI demonstrated
lower sensitivity and reproducibility.'*

In resource-limited settings, patients often present with advanced disease, and access to advanced imaging like MRI is
not routine. Clinicians must employ a judicious, stepwise approach to diagnostics. This case report describes the
management of a young male with advanced cholesteatoma where an initial CT was supplemented by a non-EPI DWI

MRI, leading to a definitive diagnosis that guided successful surgical management in Mogadishu, Somalia.

Case Presentation

A 26-year-old male presented to the otolaryngology clinic with a chief complaint of persistent, foul-smelling discharge
(otorrhea) from his left ear, which had been ongoing for more than ten years. He reported a gradual but profound hearing
loss in the same ear. He also noted a feeling of fullness and intermittent fluid sensation in his right ear. His clinical history
was negative for vertigo, facial weakness, or headache.

On clinical examination, the left external auditory canal contained purulent debris. After meticulous cleaning,
otoscopy revealed a perforation in the attic (pars flaccida) of the tympanic membrane, with a pearly white, keratinous
mass visible in the middle ear space. The right tympanic membrane was dull and retracted, suggestive of middle ear
effusion. Facial nerve function was normal and symmetric bilaterally.

An initial non-contrast computed tomography (CT) scan of the temporal bones was performed to assess the extent of
the suspected cholesteatoma. The scan demonstrated a soft tissue density mass occupying the left Prussak’s space and
epitympanum, causing erosion of the scutum and the ossicular chain (Figure 1). MRI was subsequently performed on
a Neosoft 1.5T scanner, including T1-, T2-, and diffusion-weighted imaging (DWI) with both EPI and non-EPI sequences
(slice thickness 3 mm; b-values 0 and 1000 s/mm?). Non-EPI DWI provided a definitive diagnosis (Figure 2), showing
a well-defined 22x9 mm lesion with marked hyperintensity on DWI and hypointensity on ADC maps, consistent with
cholesteatoma. Further detailed views of the MRI findings are presented in Figure 3.The right ear showed fluid signal and
mucosal thickening consistent with otomastoiditis, with no evidence of restricted diffusion (Figure 2).

Figure | Axial Non-Contrast CT scan Demonstrating Left-Sided Cholesteatoma. The scan reveals a soft tissue mass completely opacifying the left middle ear cavity and
mastoid antrum, with associated erosion of the ossicular chain. Sclerosis of the surrounding mastoid air cells indicates a chronic inflammatory process. The right middle ear
and mastoid are well-aerated and serve as a normal comparison.
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Figure 2 Coronal TI-weighted MRI demonstrating the anatomical location of the cholesteatoma. A soft tissue lesion of intermediate signal intensity is seen filling the left
middle ear cavity and extending superiorly into the epitympanum.

Figure 3 Coronal diffusion-weighted image (DWVI) confirming the diagnosis. The lesion demonstrates marked hyperintensity (high signal), indicating restricted diffusion. This
finding is highly characteristic of cholesteatoma and is crucial for differentiating it from other inflammatory conditions.

The patient underwent a left-sided canal wall down mastoidectomy. Intraoperative findings confirmed the presence of
a pearly white keratinous mass filling the mastoid antrum and epitympanum, consistent with the imaging diagnosis. The
cholesteatoma was meticulously removed. The right ear was scheduled for medical management with antibiotics and
nasal steroids, followed by observation.

The patient had an uneventful postoperative course. At the six-week follow-up, the left mastoid cavity was healing
well and was dry. His right-sided symptoms had resolved with medical therapy.
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Discussion

This case illustrates the critical importance of accurate diagnosis in the management of cholesteatoma, particularly in
a setting where resources must be used efficiently. The patient’s long-standing history and clinical signs were highly
suggestive of cholesteatoma, but the definitive diagnosis provided by a stepwise imaging approach was instrumental in
formulating the correct management plan for both ears.

Our findings align with previous research demonstrating the advantages of non-echo-planar diffusion-weighted MRI
(non-EPI DWI) over conventional echo-planar imaging (EPI DWI).'* Non-EPI DWI provides higher spatial resolution
and fewer artifacts, allowing more accurate detection of cholesteatoma, including small or postoperative lesions. Its
superior image quality and diagnostic reliability make it a valuable tool in both preoperative assessment and post-
operative follow-up.

While CT scanning remains the first-line imaging modality for suspected cholesteatoma due to its superb bony detail,
its limitation is its low specificity for soft tissue characterization.'>'” In our case, the CT confirmed the destructive nature
of the disease on the left side but could not have definitively distinguished the cholesteatoma from extensive granulation
tissue. More importantly, it could not have accurately characterized the pathology in the symptomatic right ear.

The decision to proceed with a non-EPI DWI MRI was a crucial second step. Its ability to confirm cholesteatoma with
high specificity (reported to be over 90%) provided the diagnostic certainty needed to commit to major surgery.'®'® This
is especially important in a resource-limited setting, as it prevents unnecessary surgical exploration for what might be
simple inflammation and, conversely, ensures that a destructive disease is not undertreated. For this patient, it confirmed
the need for aggressive surgical eradication on the left while simultaneously confirming that the right ear required only
medical management, sparing him an unnecessary bilateral procedure.

The surgical choice of a canal wall down (CWD) mastoidectomy was dictated by both the advanced stage of the
disease and the socioeconomic context. The CWD procedure creates a “safe ear” by exteriorizing the disease, which
minimizes the risk of recurrence and eliminates the need for a second-look surgery.”*' This is a paramount considera-
tion when long-term patient follow-up cannot be guaranteed.

This study is limited by its single-case nature, which restricts the generalizability of the findings. Additionally, the
absence of long-term follow-up data limits the ability to assess postoperative outcomes or recurrence over time. Future
studies with larger sample sizes and extended follow-up are recommended to validate these observations and further
establish the clinical utility of non-EPI DWI MRI in cholesteatoma diagnosis and management.

Conclusion

This case report demonstrates a successful and resource-appropriate pathway for the diagnosis and management of
cholesteatoma. The synergistic use of CT to evaluate bony destruction and selective non-EPI DWI MRI for definitive
tissue characterization represents an ideal model for a stepwise diagnostic approach in a resource-limited setting. This
strategy allows for precise surgical planning, optimizes patient outcomes, and prevents the severe complications of
mismanaged cholesteatoma.

Ethical Considerations
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Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or all these areas; took part in drafting, revising or critically

1596 https: International Medical Case Reports Journal 2025:18



Hassan et al

reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article

has been submitted; and agree to be accountable for all aspects of the work.

Disclosure
The authors report no conflicts of interest in this work.

References

—_

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Castle JT. Cholesteatoma pearls: practical points and update. Head Neck Pathol. 2018;12(3):419-429. doi:10.1007/s12105-018-0915-5
. Kennedy KL, Singh AK. Middle Ear Cholesteatoma. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025. PMID: 28846338.
. Sunwoo W, Lee SY, Seong J, Han YE, Park MH. Clinical characteristics of patients with cochlear fistulas caused by chronic otitis media with

cholesteatoma. J Int Adv Otol. 2020;16(1):40—46. doi:10.5152/ia0.2020.7018

. Chang P, Kim S. Cholesteatoma - diagnosing the unsafe ear. Aust Fam Physician. 2008;37(8):631-640.
. Angeli SI, Chang KW. Principles of cholesteatoma management. Otolaryngol Clin North Am. 2025;58(1):41-50. doi:10.1016/j.0tc.2024.08.002
. Erfurt C, Westerhout SF, Straatman LV, Smit AL, Stokroos RJ, Thomeer HGXM. Canal-wall up cholesteatoma surgery with mastoid obliteration

leads to lower rates of disease recurrence without affecting hearing outcomes. Front Surg. 2024;11(April):1-10. doi:10.3389/fsurg.2024.1381481

.Uz Zaman S, Rangankar V, Muralinath K, Shah V, G K, Pawar R. Temporal bone cholesteatoma: typical findings and evaluation of diagnostic

utility on high resolution computed tomography. Cureus. 2022;14(3):¢22730. doi:10.7759/cureus.22730

. Ayache D, Darrouzet V, Dubrulle F, et al. Imaging of non-operated cholesteatoma: clinical practice guidelines. Eur Ann Otorhinolaryngol Head

Neck Dis. 2012;129(3):148-152. doi:10.1016/j.anorl.2011.09.005

. Razek AAKA, Ghonim MR, Ashraf B. Computed tomography staging of middle ear cholesteatoma. Pol J Radiol. 2015;80:328-333. doi:10.12659/

PJR.894155

Gulati M, Gupta S, Prakash A, Garg A, Dixit R. HRCT imaging of acquired cholesteatoma: a pictorial review. Insights Imaging. 2019;10(1):4—-11.
doi:10.1186/s13244-019-0782-y

Holliday RA. Inflammatory diseases of the temporal bone: evaluation with CT and MR. Semin Ultrasound CT MR. 1989;10(3):213-235.
Lingam RK, Nash R, Majithia A, Kalan A, Singh A. Non-echoplanar diffusion weighted imaging in the detection of post-operative middle ear
cholesteatoma: navigating beyond the pitfalls to find the pearl. Insights Imaging. 2016;7(5):669—678. doi:10.1007/s13244-016-0516-3

Kumar J. Diffusion-weighted magnetic resonance imaging of cholesteatoma: navigating the multifarious techniques. Indian J Radiol Imaging.
2024;34(1):3-5. doi:10.1055/5-0043-1777292

Piekarek A, Zatonski T, Kolator M, Bladowska J, Sasiadek M, Zimny A. The value of different diffusion-weighted magnetic resonance techniques
in the diagnosis of middle ear cholesteatoma. Is there still an indication for echo-planar diffusion-weighted imaging? Pol J Radiol. 2022;87(1):e51—
e57. doi:10.5114/pjr.2022.113194

Touska P, Connor SEJ. ESR Essentials: imaging of middle ear cholesteatoma-practice recommendations by the European society of head and neck
radiology. Eur Radiol. 2025;35(4):2053-2064. doi:10.1007/s00330-024-11021-x

Locketz GD, Pmmc L, Fischbein NJ, Holdsworth SJ, Blevins NH. Fusion of computed tomography and PROPELLER diffusion-weighted magnetic
resonance imaging for the detection and localization of middle ear cholesteatoma. JAMA Otolaryngol Head Neck Surg. 2016;142(10):947-953.
doi:10.1001/jamaoto.2016.1663

Mansour TMM, El Bahrawy MM, Elmoursy MM, Azzam AEM. Clinicoradiological evaluation of cholesteatoma: integrating clinical, CT, and MRI
diagnostics. Ear Nose Throat J. 2025;01455613251343790. doi:10.1177/01455613251343790

Eggink MC, de Wolf MJF, Ebbens FA, de Win MML, Dikkers FG, van Spronsen E. MRI-DWI detection of residual cholesteatoma: moving toward
an optimum follow-up scheme. Euro Arch Oto Rhino Laryngol. 2025;282(2):659-668. doi:10.1007/s00405-024-08939-9

Henninger B, Kremser C. Diffusion weighted imaging for the detection and evaluation of cholesteatoma. World J Radiol. 2017;9(5):217-222.
doi:10.4329/wjr.v9.i5.217

Khalil HS, Windle-Taylor PC. Canal wall down mastoidectomy: a long term commitment to the outpatients? BMC Ear Nose Throat Disord. 2003;3
(1):1. doi:10.1186/1472-6815-3-1

Bansal C, Singh VP. Meatoplasty in a CWD procedure using an endaural approach: a case series of 31 cases. Indian J Otolaryngol Head Neck Surg.
2015;67(1):60-63. doi:10.1007/s12070-014-0778-3

International Medical Case Reports Journal Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Medical Case Reports Journal is an international, peer-reviewed open-access journal publishing original case reports from all
medical specialties. Previously unpublished medical posters are also accepted relating to any area of clinical or preclinical science. Submissions
should not normally exceed 2,000 words or 4 published pages including figures, diagrams and references. The manuscript management system is
completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.
php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/international-medical-case-reports-journal-journal

International Medical Case Reports Journal 2025:18 Ei X in a 1597


https://doi.org/10.1007/s12105-018-0915-5
https://doi.org/10.5152/iao.2020.7018
https://doi.org/10.1016/j.otc.2024.08.002
https://doi.org/10.3389/fsurg.2024.1381481
https://doi.org/10.7759/cureus.22730
https://doi.org/10.1016/j.anorl.2011.09.005
https://doi.org/10.12659/PJR.894155
https://doi.org/10.12659/PJR.894155
https://doi.org/10.1186/s13244-019-0782-y
https://doi.org/10.1007/s13244-016-0516-3
https://doi.org/10.1055/s-0043-1777292
https://doi.org/10.5114/pjr.2022.113194
https://doi.org/10.1007/s00330-024-11021-x
https://doi.org/10.1001/jamaoto.2016.1663
https://doi.org/10.1177/01455613251343790
https://doi.org/10.1007/s00405-024-08939-9
https://doi.org/10.4329/wjr.v9.i5.217
https://doi.org/10.1186/1472-6815-3-1
https://doi.org/10.1007/s12070-014-0778-3
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Case Presentation
	Discussion
	Conclusion
	Ethical Considerations
	Consent for Publication
	Author Contributions
	Disclosure

