
INTRODUCTION

Patients presenting with cholesteatoma frequently report symptoms such 
as otorrhea, otalgia, and ear fullness [1]. Distinguishing cholesteatoma 
from cerumen or other debris solely based on clinical examination can be 
challenging, except for the presence of distinctive pearly epithelial debris. 
Consequently, a definitive diagnosis requires pathological examination. 
Traditionally, the management of cholesteatoma has predominantly oc-
curred in ambulatory care settings, with subsequent referral of patients to 
hospitals capable of performing surgical interventions. Conservative treat-
ments for cholesteatoma have been considered non-existent [2]. Howev-
er, we have undertaken an evaluation to ascertain whether patients with 
limited cholesteatoma confined to the external auditory canal should be 
directed towards surgical intervention or be placed under conservative 
'wait-and-see' surveillance. Moreover, a subset of patients who underwent 
tympanoplasty several decades ago found themselves devoid of further 
treatment options, enduring persistent accumulation of debris accompa-

nied by recurrent cholesteatoma. Even in cases where complete removal 
of cholesteatoma within the external auditory canal was achieved, certain 
patients experienced recurrences [2].

The antimetabolite 5-fluorouracil (5-FU) has garnered significant utili-
zation as a suppressive agent for countering the abnormal proliferation of 
carcinoma in diverse cancer chemotherapy settings [3,4]. Within the field 
of dermatology, 5-FU ointment has demonstrated efficacy in the elimi-
nation of primary lesions associated with actinic keratosis [5]. Following 
the seminal work by Smith et al., which indicated the potential of 5-FU in 
treating cholesteatoma, subsequent investigations have corroborated 
its capacity to curtail epithelial proliferation, thereby exhibiting promise 
against this condition [6,7]. Notably, experiments conducted on chinchil-
las, wherein cholesteatoma was induced through the application of chem-
ical irritants, have further substantiated the effectiveness of 5-FU [8]. For 
patients who exhibit reluctance towards surgical interventions or decline 
such procedures, conservative management at ambulatory care facilities 
may emerge as a pertinent consideration [9]. In this context, topical 5-FU 
ointment therapy presents itself as a straightforward and non-invasive 
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treatment option that holds significant potential in terms of patient-friend-
liness [10]. The direct resolution of cholesteatoma at the ambulatory care 
level can alleviate the burden experienced by affected individuals.

In this observational investigation, we explored conservative treatment 
strategies employed for cholesteatoma, with specific emphasis placed on 
the administration of 5-FU in the context of ambulatory care. The main 
objective of this study was to evaluate the practicality and effectiveness of 
5-FU as a therapeutic agent in the ambulatory setting for cholesteatoma. 
Through the elucidation of potential advantages and discerning the out-
comes associated with this treatment approach, our pursuit aimed to yield 
a valuable augmentation to the existing corpus of knowledge and propel 
the comprehension of conservative management choices for cholesteato-
ma to new heights.

METHODS

Study Design
This case series study was conducted at the Department of Otolaryngology - 
Head and Neck Surgery in Nihon University Matsudo Hospital. It involved 
an in-depth evaluation of 15 ears from 14 patients who sought treatment 
for cholesteatoma between November 2007 and November 2020.

Patient Cohort
To ensure the selection of appropriate candidates for this investigation, 
specific criteria were employed. Patients included in this study displayed 
cholesteatoma localized within the external auditory canal, attic portion, 
or previously operated mastoid cavity. By focusing on individuals eligi-
ble for treatment at the ambulatory service center, this study maintains 
a practical approach. The utilization of computed tomography examina-
tions played a crucial role in our evaluation of cholesteatoma extension 
and the accompanying bone erosion. Notably, prior to commencing any 
treatment, a thorough cleansing of the affected ears was conducted to 
ensure debris removal. Moreover, all extracted tissue underwent rigorous 
pathological examination, ensuring precise and accurate diagnoses.

Treatment Procedure
A targeted approach was employed to evaluate the efficacy of utilizing 
5-FU cream as a treatment intervention. Precise application of approxi-
mately 0.3 mg of 5% 5-FU cream, sourced from Kyowa Kirin (Tokyo, Japan), 
was meticulously administered to the specific site of the cholesteatoma. 
This treatment regimen was carefully administered at least once a month, 
allowing for an adequate duration to evaluate the success of the interven-
tion.

Evaluation of Treatment Outcomes
To assess the effectiveness of the treatment involving the application of 
5-FU cream, we employed efficacy criteria developed by Takahashi et al. 
This method was specifically designed to evaluate therapeutic outcomes 
in patients diagnosed with cholesteatoma (Table 1) [11]. This approach al-
lowed us to incorporate a more detailed framework to judge the interven-
tion's success. A "Good" response signifies the total elimination of debris, 
which remains absent for over one month. A "Fair" response represents 
a decrease in debris, whereas a "Poor" response implies no observed re-
duction in debris.

Follow-up Procedures
For a thorough evaluation of treatment efficacy, we developed a rigorous 
follow-up protocol characterized by a close monitoring and comprehen-
sive documentation of cholesteatoma progression on a monthly basis. 
This approach yielded invaluable insights into the intricate dynamics of 
growth and the enduring effects of the intervention. Additionally, for pa-

tients who exhibited no evidence of recurrence, we scheduled follow-up 
visits at regular intervals of 2-3 months, ensuring a minimum observation 
period of 6 months. By adhering to this rigorous methodology, we suc-
cessfully portrayed the treatment's effectiveness.

RESULTS

An extensive evaluation was undertaken on a group of 14 patients (15 
ears) who sought medical assistance at our ambulatory healthcare facility, 
enabling us to obtain a comprehensive understanding of the demographic 
distribution and diverse range of symptoms associated with cholesteato-
ma. Table 2 provides a summary of the demographics, clinical manifesta-
tions, anatomical locations, and treatment outcomes observed within this 
specific patient group.

Demographic Distribution
The age range of the patients included in this study spanned from 67 to 88 
years, with an average age of 78 years. This indicates an increased likeli-
hood for the disease to manifest in later life. Notably, a significant majority 
of approximately 71% of the patients were female, suggesting a potential 
sex-biased predisposition in the prevalence of the disease within our co-
hort, warranting further investigation.

The left ear was predominantly affected by cholesteatoma, observed 
in nine patients, accounting for 60% of the cohort. In contrast, growth in 
the right ear was observed in only four patients (27%). Bilateral cholestea-
toma, a rare occurrence, was identified in a single case, representing 13% 
of the population.

Symptomatology
The cohort of patients displayed a diverse array of clinical presentations 
related to cholesteatoma, illustrating substantial variability. Notably, hear-
ing impairment was identified as the predominant symptom reported in 
33% of patients. Additionally, otorrhea and otalgia were documented in 
17% of patients each. Furthermore, aural fullness was observed in 13% of 
patients, while discomfort was experienced by 11% of individuals. Hem-
orrhage, being the least frequent symptom, manifested in 6% of patients.

Anatomical Location of Cholesteatoma
From an anatomical perspective, the cholesteatoma primarily manifested 
in the external auditory canal, affecting ten ears or 67% of the cases. A 
smaller number of occurrences were observed in the attic, accounting for 
three cases or 20%, while two cases or 13% were localized in the previously 
operated mastoid cavities.

Clinical and Pathological Correlations
According to the clinical diagnosis, a significant proportion of 87% of ears 
demonstrated the presence of epithelial debris, which is characteristic of 
cholesteatoma. However, in two ears, a more intricate situation was ob-
served, with the coexistence of granulation alongside epithelial debris, 

Table 1. Efficacy Criteria for Assessing Therapeutic Outcomes*

Outcome assessment Definition

Good Debris disappeared and remained absent for longer than 

a month

Fair Debris decreased 

Poor Debris not decreased

*We assessed therapeutic outcomes in cholesteatoma patients using the efficacy criteria devel-
oped by Takahashi et al. [11].
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accounting for 13% of the cases. A meticulous pathological examination 
confirmed the clinical diagnosis, with all specimens unequivocally aligned 
with cholesteatoma characteristics.

Assessment of Treatment Outcomes
Despite the severity of the cholesteatoma condition, none of the patients 
opted for surgical intervention. Instead, they underwent a treatment reg-
imen involving 5-FU. The overall prognosis of the patients was encourag-
ing, with 13 out of 15 ears exhibiting a "Good" outcome, characterized by 
the absence of cholesteatoma debris for a duration exceeding one month 
[11]. The remaining two ears were classified as "Fair" due to the absence of 
recurrence following repeated 5-FU therapy over a period of two months. 
Importantly, none of the ears were categorized as having "poor" treatment 
outcomes.

Case Reports
We hereby present two illuminating case studies that exemplify the trium-
phant eradication of cholesteatomas, thus emphasizing the therapeutic 
efficacy of 5-FU cream within clinical settings.

Our first case revolves around a 72-year-old female patient who re-
ported persistent right otalgia. Initial clinical assessment disclosed the 
presence of tissue debris within the ear canal (Figure 1A). To comprehen-
sively evaluate the extent of the pathology, computed tomography im-
aging was employed, which revealed an absence of bone erosion in the 
external auditory canal or mastoid bone. Furthermore, intact tympanic 
membrane and middle ear structures confirmed the diagnosis of external 
auditory canal cholesteatoma (Figure 1B). The collected specimens un-
derwent meticulous pathological examination in accordance with the dis-
tinctive features of cholesteatomas. Subsequently, the patient underwent 
treatment involving the application of topical 5-FU cream. Remarkably, this 

therapeutic regimen led to the complete eradication of the cholesteato-
ma, with no recurrence observed during the follow-up period (Figure 1C).

Shifting focus to our second case, an 82-year-old female patient pre-
sented with bilateral hearing loss. Examination of the previously operated 
area of the right ear revealed the presence of tissue debris (Figure 2A). 
Subsequent computed tomography scanning unveiled a soft tissue image 
within the previously operated mastoid cavity, indicative of cholesteatoma 
(Figure 2B). The gathered specimens underwent a rigorous pathological 
examination that adhered closely to the distinct characteristics associated 
with cholesteatomas. In response, prompt treatment was initiated utilizing 
topical 5-FU cream, effectively eliminating the cholesteatoma without any 
recurrence detected (Figure 2C).

These two remarkable cases provide compelling and indisputable ev-
idence, firmly establishing the remarkable potential of topical 5-FU cream 
as an efficacious and viable treatment modality for external auditory canal 
cholesteatomas. The resounding success observed in both patients not 
only highlights the feasibility of this non-surgical approach in achieving 
complete cholesteatoma removal but also effectively mitigates the risk of 
recurrence. Moreover, the utilization of 5-FU cream presents a promising 
and enticing alternative to invasive surgical procedures, effectively min-
imizing the inherent risks and complications associated with such inter-
ventions.

DISCUSSION

Cholesteatoma, a progressive and potentially devastating ear condition 
characterized by the abnormal growth of keratinized squamous epitheli-
um, has traditionally been managed through surgical intervention. Howev-
er, recent pioneering efforts have focused on conservative management 

Table 2. Demographic Characteristics of Patients

No Age* Sex Side Symptoms Lesion location Clinical findings Outcome

1 88 M LT Ear fullness EAC Epithelium debris Good

2 79 F LT Ear fullness, HL EAC Epithelium debris Good

3 84 F LT Otalgia EAC Epithelium debris Good

4 77 F RT Otalgia Attic Retraction pocket Good

5 83 M LT Malodorous otorrhea Previously operated cavity Epithelium debris Good

6 87 F LT HL EAC Epithelium debris Good

7 82 F BIL HL Previously operated cavity (RT), 
Attic (LT)

Epithelium debris (RT), Epithelium 
debris & retraction pocket (LT)

Good (RT), Fair (LT)

8 70 F LT Ear fullness EAC Epithelium debris Good

9 67 F LT Otorrhea, hemorrhage Attic Granulation, blood clotting Fair

10 78 M LT Ear discomfort EAC Epithelium debris Good

11 75 M LT Ear discomfort, HL EAC Epithelium debris, granulation Good

12 71 F RT Otalgia EAC Epithelium debris Good

13 80 F RT HL EAC Epithelium debris Good

14 79 F RT Otorrhea EAC Epithelium debris Good

*Age in years. BIL, bilateral; EAC, external auditory canal; HL, hearing loss; LT, left; RT, right.
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strategies as a viable alternative, aiming to minimize the invasiveness of 
treatment while ensuring favorable clinical outcomes. In this context, our 
institution has embarked on an innovative approach to cholesteatoma 
treatment, utilizing the antimetabolite 5-FU within an ambulatory care set-
ting, and subsequently evaluating its efficacy and safety.

Our approach to cholesteatoma treatment utilizing 5-FU within an 
ambulatory care setting demonstrated promising clinical outcomes. By 
adopting conservative management strategies, we were able to address 
cholesteatoma primarily localized within the external auditory canal, of-
fering a less invasive alternative to surgical intervention. The efficacy 
and safety of 5-FU topical cream, as evidenced by the disappearance of 
cholesteatoma debris in most cases without observed systemic adverse 
effects, support its utilization in ambulatory care settings. Although our 
study has inherent limitations, it offers valuable insights into the potential 
of non-surgical strategies, specifically the utilization of 5-FU, in the man-
agement of cholesteatoma.

Contrary to the findings reported by Naim et al. [12], our study re-
vealed that hearing loss emerged as the predominant symptom among 
the patients in our cohort. Remarkably, many of these individuals exhibit-
ed a profusion of epithelial debris closely resembling cerumen within the 
external auditory canal. Given the advanced age of most of our patients, 
further investigation is warranted to discern whether this hearing loss is 
functionally related or directly associated with cholesteatoma.

In our cohort, cholesteatoma primarily localized within the external 
auditory canal, although we successfully accessed the attic and previously 
operated mastoid cavities in more advanced cases. Conventionally, surgi-
cal intervention has been favored for managing cholesteatoma, especially 
when extensive bone exposure leads to keratin debris accumulation, peri-
ostitis, and erosion of the epithelial tissue [13]. However, in our study, we 
aimed to explore the potential of ambulatory care management, which 
offers a less invasive approach to treatment.

Instrumental in our assessment of cholesteatoma extension and asso-
ciated bone erosion was the use of computed tomography examinations 
[14]. These imaging techniques aided in identifying cases where choles-
teatoma extended into the middle ear, while most of our patient cohort 
demonstrated localized involvement within the external auditory canal.

The selection of 5-FU as a therapeutic intervention in our study was 
based on its antimetabolite characteristics. Through its ability to impede 
DNA synthesis, 5-FU effectively halts cellular growth and triggers cell death 

in neoplastic cells [3,15]. Beyond its well-documented efficacy against neo-
plasms, 5-FU has exhibited promising results in the treatment of choles-
teatoma [16]. These findings provide further support for the utilization of 
5-FU within ambulatory care settings for cholesteatoma management.

To assess the effectiveness of the treatment involving the application 
of 5-FU cream, we utilized Takahashi's efficacy criteria [11]. This approach 
allowed us to incorporate a more detailed framework to judge the inter-
vention's success. Following the treatment regimen involving 5-FU, the 
overall prognosis yielded positive results, with 87% of the ears categorized 
as 'good' and 13% as 'fair,' thus providing validation for the potential of 
non-surgical approaches to managing cholesteatoma. Notably, our study 
demonstrated that all cholesteatoma cases responded effectively to topi-
cal 5-FU cream treatment, with no observed systemic adverse effects, thus 
corroborating the findings of Smith et al. [6].

Compared to conventional anticancer drugs, topical treatments gen-
erally present milder systemic side effects. Reports from dermatological 
applications of 5-FU for malignant tumors have indicated that erythema 
and erosion are the most commonly reported adverse effects [16]. Re-
cently, the combination of 5-FU with sodium 2-mercaptoethanesulfonate 
(MESNA), a synthetic sulfur compound that disrupts epithelial disulfide 
bonds, has shown promise in rat studies for cholesteatoma treatment 
[17]. Interestingly, MESNA has already been utilized as an adjunct in cho-
lesteatoma surgery [18], thereby suggesting that combined therapy with 
5-FU and MESNA may hold potential as a future ambulatory care option.

Study Limitations
While our study offers valuable insights into the potential of non-surgical 
approaches, such as 5-FU, for cholesteatoma management, it is essential 
to acknowledge certain limitations in our research. Firstly, the absence of 
a control group prevents us from directly comparing the outcomes of con-
servative management with those of surgical intervention. Future studies 
could incorporate a randomized controlled design to address this limita-
tion and provide more robust evidence regarding the efficacy of 5-FU in an 
ambulatory care setting.

Furthermore, it is important to note that our study population was 
limited to a single ambulatory service center, which may introduce biases 
and limit the generalizability of our findings. To overcome this limitation, 
multi-center studies involving diverse populations would be beneficial in 
assessing the broader applicability of our approach. By including different 

Figure 1. This case report showcases the efficacious management of external auditory canal cholesteatoma in a 72-year-old female patient with persistent right otalgia. (A) Initial 
clinical assessment reveals the presence of tissue debris within the ear canal, indicating the potential pathology. (B) Computed tomography imaging portrays a reassuring absence of 
bone erosion in both the external auditory canal and mastoid bone. Moreover, the intact tympanic membrane and middle ear structures provide definitive confirmation of external 
auditory canal cholesteatoma. (C) Through the meticulous application of topical 5-FU cream, the cholesteatoma is completely eradicated, resulting in a remarkable absence of recur-
rence during the follow-up period.
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demographic groups and varying levels of disease severity, we can gain a 
more comprehensive understanding of the effectiveness of 5-FU in man-
aging cholesteatoma across different patient profiles.

Additionally, the advanced age of our study cohort raises questions 
about the generalizability of our findings to younger patients. Choleste-
atoma can affect individuals of all ages, and it is crucial to investigate the 
effectiveness and safety of conservative management strategies, such as 
5-FU, in younger populations. Future research endeavors should aim to 
include a broader age range to address this important aspect and guide 
treatment decisions across different age groups.

Despite these limitations, our study sheds light on the potential of 
non-surgical approaches for cholesteatoma management, specifically us-
ing 5-FU in an ambulatory care setting. The favorable outcomes observed 
in our cohort, coupled with the absence of systemic adverse effects, high-
light the promise of this therapeutic strategy. Moving forward, further in-
vestigation is warranted to optimize treatment protocols, explore poten-
tial combination therapies, and establish standardized guidelines for the 
use of 5-FU in cholesteatoma management.

CONCLUSION

Research highlights that topical 5-FU cream may provide significant ad-
vantages for susceptible demographics, such as the elderly and those in 
remote regions with constrained access to specialized healthcare. The 
findings indicate that this treatment method could serve as an affordable, 
accessible option, potentially alleviating strain on healthcare resources. 
Nevertheless, additional studies are required to confirm the lasting safety 
and effectiveness of 5-FU cream in cholesteatoma management and to 
identify the ideal parameters for patient selection.
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Figure 2. In this case study, we present the successful eradication of cholesteatoma in an 82-year-old female patient who initially presented with bilateral hearing loss. (A) Upon 
examination of the previously operated area in the right ear, the presence of tissue debris is observed, suggesting the possibility of cholesteatoma. (B) Subsequent computed tomog-
raphy scanning reveals the presence of a soft tissue image within the previously operated mastoid cavity, confirming the diagnosis of cholesteatoma. (C) By employing a treatment 
approach involving the application of topical 5-FU cream, the cholesteatoma is effectively eliminated without any detected recurrence.
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expertise in the subject area must be discerned, while also exercising critical thinking 
skills in order to arrive at an independent conclusion. As such, it is essential to ap-
proach the information in this article with an open mind and a discerning outlook.
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