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Abstract

Introduction: Tracheal granulation tissue, commonly occurring af-
ter a tracheostomy, can result in severe consequences such as airway
blockage. This case series examines the efficacy of electro-cauteriza-
tion when combined with balloon dilatation and tracheal stenting to
treat this condition.

Methods: This study consisted of a retrospective case series involv-
ing five patients who received intervention at a tertiary care center
from January 2022 to July 2023. The selection of interventions was
based on the severity and location of the granulation tissue. Patients
with tracheomalacia were treated with either electro-cauterization
combined with balloon dilatation or tracheal stenting. Follow-up exam-
inations were performed to monitor clinical outcomes for six months
post-treatment.

Results: All patients had a complete recovery without any recur-
rence of symptoms. The therapies were effective in maintaining air-
way patency and allowed the removal of the tracheostomy tubes. The
absence of any consequences indicates the strong effectiveness and
safety of these procedures.

Conclusion: The combination of electro-cauterization, balloon dila-
tation, and tracheal stenting was found to be useful in treating tracheal
granulation after tracheostomy, particularly in difficult cases. These
findings indicate that these interventions can be regarded as reliable
options for identical instances. Further studies with larger sample sizes
and prospective designs are recommended to validate these findings
and potentially influence treatment protocols.
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Introduction

A tracheostomy is an imporatnt procedure for patients need-
ing long-term mechanical ventilation. It offers several advantag-
es over prolonged endotracheal intubation, such as increased
patient comfort and easier weaning. However, one of the sig-
nificant challenges associated with tracheostomy is the forma-
tion of tracheal granulation tissue. This tissue growth, triggered
by the tracheostomy tube, can significantly narrow and obstruct
the airway, complicating the removal of the tracheostomy tube
and often requiring additional interventions [1].

Managing tracheal granulation tissue is complex and re-
quires a multi-faceted approach. Our case series explores
various techniques based on the severity and location of the
granulation, including electrocauterization, balloon dilatation,
and, in severe cases, tracheal stenting. These diverse strategies
underscore the necessity for personalized treatment plans, as
recommended by studies advocating for interventions tailored
to patient characteristics and the specific properties of the
granulation tissue [2].

Electrocauterization has proven effective in removing local-
ized granulation tissue while minimizing bleeding, a common
complication in managing this condition [3]. Balloon dilatation
provides a less invasive alternative, often used when granula-
tion-associated stenosis is present, helping to restore airway
patency without surgery [4]. When these methods are not suf-
ficient, tracheal stenting offers a temporary or permanent solu-
tion to keep the airway open, especially in patients with com-
plex airway anatomy or where previous treatments have failed

[5].

Additionally, advanced diagnostic techniques such as bron-
choscopy and computed tomography are crucial for accurately
locating and assessing granulation tissue. These tools guide the
selection of the most appropriate treatment strategy [6]. Un-
derstanding the challenges of tracheal granulation and apply-
ing varied interventions highlight the contributions of our case
series to medical knowledge, suggesting future research direc-
tions.

Methodology

Study design and setting: This retrospective case series was
conducted at a tertiary care center within a defence setup. The
study reviewed patients who underwent tracheostomy and
subsequently developed tracheal granulation tissue, leading to
airway narrowing. The study period spanned from January 2022
to December 2022, with follow-ups extending to July 2023.

Case selection: A total of five patients diagnosed with tra-
cheal granulation tissue post-tracheostomy were included in
the study. Eligibility was confirmed through clinical examina-
tion, imaging studies, and histopathological analysis where ap-
plicable. The inclusion criteria encompassed patients of any age
and sex who exhibited documented tracheal granulation lead-
ing to airway narrowing post-tracheostomy. Patients were ex-
cluded if they had incomplete medical records, lacked follow-up
data, or if tracheal granulation was not identified as the primary
cause of airway narrowing.

Data collection: Data were collected from medical records,
covering demographics, medical history, indications for tra-

cheostomy, onset of tracheal granulation, diagnostic methods,
management strategies, and outcomes. The accuracy and com-
pleteness of the data extraction were verified at the end of the
data collection process.

Diagnostic assessment: The diagnosis of tracheal granula-
tion tissue was primarily based on:

CT imaging: Images showed tracheal lumen narrowing.
Symptomatic changes were noted when the lumen reduction
was between 50-75%. A reduction to <10 mm was associated
with exertional dyspnea, and <5 mm narrowing correlated with
dyspnea at rest or stridor [6] (Figures 1a-1c).

Bronchoscopy: Essential for identifying granulation tissue,
confirming its precise location, and evaluating the impact of
stenosis (Figures 2a, b).

Interventions and follow-up

Therapeutic interventions, including electro-cauterization,
balloon dilatation, and tracheal stenting for tracheomalacia,
were tailored to individual patient needs. Outcomes assess-
ment included symptom resolution, decannulation success, and
monitoring for complications or recurrences. Follow-up care in-
volved regular evaluations and gentle suctioning, complement-
ed by fiber-optic laryngoscopy every three months to verify the
absence of granulation tissue recurrence.

Ethical approval: The study was approved by the Institution-
al Review Board of the hospital (IRB/CHAF/23 dated 17 Dec 22),
adhering to ethical standards and ensuring patient confidential-
ity. Informed consent was obtained from all participants or their
guardians.

Case presentation

Case 1: A 35-year-old male experienced frequent tube block-
ages and significant respiratory distress. Evaluations using laryn-
goscopy and Contrast-Enhanced Computed Tomography (CECT)
confirmed tracheal granulation (Figure 2a). He was treated with
a combination of electro-cauterization and balloon dilatation,
which effectively alleviated his symptoms. He recovered with-
out recurrence. This case illustrates the benefits of combining
treatment modalities for acute intervention, especially in mid-
dle-aged patients, and demonstrates the efficacy of these treat-
ments in quickly resolving symptoms.

Case 2: A 45-year-old male presented with similar respirato-
ry problems. Laryngoscopy and CECT diagnosed tracheal granu-
lation. He was treated with electro-cauterization and balloon
dilatation, resulting in an uneventful recovery. This outcome
underscores the reliability of the method and sets a benchmark
for consistent treatment outcomes, reinforcing its routine clini-
cal use.

Case 3: A 60-year-old male with recurrent respiratory distress
was diagnosed with tracheal granulation via laryngoscopy and
CECT (Figure 2b). Electro-cauterization combined with balloon
dilatation was carefully adjusted for his age and potential co-
morbidities. His successful outcome highlights the treatment’s
adaptability to various demographics, including the elderly, en-
suring both safety and efficacy.

Case 4: A 50-year-old male experienced recurrent tube
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blockages and respiratory distress. The granulation tissue was
removed using electro-cauterization, followed by balloon dila-
tation to restore airway patency. He showed rapid improvement
in respiratory function, emphasizing the procedure’s effective-
ness in quickly restoring normal breathing and preventing fur-
ther complications.

Case 5: A 5-year-old male presented a particularly challeng-
ing case due to his young age and the presence of tracheoma-
lacia complicating his condition. Tracheal stenting was care-
fully performed (Figure 3) to address both the granulation and
underlying structural weakness. This intervention successfully
managed his condition, demonstrating the importance of cus-
tomized treatments for specific anatomical and pathological is-
sues in children.

Results

This case series analysed five patients treated for tracheal
granulation tissue post-tracheostomy at a tertiary care center.
The study covered a year, with follow-ups extending six months
post-treatment, focusing on the efficacy and long-term out-
comes of the interventions.

Overall effectiveness: All patients experienced a complete
resolution of symptoms following their respective treatments.

Electro-cauterization with balloon dilatation: Four adult
patients, aged 35 to 60, underwent this combined treatment.
Each patient reported significant improvement in breathing and
no recurrence of granulation tissue during the follow-up peri-
od. This intervention proved highly effective in restoring airway
patency and alleviating symptoms associated with tracheal ob-
struction.

Tracheal stenting: The fifth case, a 5-year-old male with tra-
cheomalacia, required tracheal stenting. This intervention suc-
cessfully relieved airway obstruction symptoms, with the pa-
tient maintaining good respiratory function and no evidence of
granulation recurrence at follow-up.

Clinical improvement and decannulation success: All pa-
tients achieved successful decannulation, demonstrating the
treatments’ effectiveness in facilitating recovery and restoring
normal respiratory function. Regular clinical assessments and
imaging during follow-up confirmed the absence of complica-
tions or the need for further surgical interventions.

Safety and tolerability: The treatments were well-tolerated,
with no significant complications reported during or after the
interventions. The careful selection of treatment modalities,
tailored to the severity and location of the granulation and
patient-specific factors such as age and underlying conditions,
contributed to this success.

Treatment outcomes by age group: The interventions were
effective across a diverse age group, highlighting the versatility
and adaptability of the treatment approaches used. Adult pa-
tients benefited from non-surgical interventions that minimized
recovery time and maximized treatment efficacy. The pediatric
case underscored the importance of specialized approaches in
managing complex conditions like tracheomalacia.

This case series analysed five patients treated for tracheal
granulation tissue post-tracheostomy at a tertiary care center.
The study covered a year, with follow-ups extending six months
post-treatment, focusing on the efficacy and long-term out-
comes of the interventions.
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Figure 1a: CT (Coronal view) showing tracheal narrowing due to
granulation.
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Figure 2a: Fibre optic bronchoscopy image showing granulation

| tissue & narrowing of trachea. ‘
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Figure 2b: Fibre optic bronchoscopy image showing closer view of
| granulation tissue.
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| Figure 3: Fibre optic bronchoscopy image showing stent in trachea./
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Discussion

The outcomes observed in this case series align with exist-
ing literature, demonstrating the effectiveness of targeted in-
terventions such as electro-cauterization, balloon dilatation,
and tracheal stenting in managing tracheal granulation tissue
post-tracheostomy. These interventions are well-documented
for their significant benefits in symptom resolution and reduc-
ing recurrence rates.

Electro-cauterization and balloon dilatation: The combina-
tion of electro-cauterization with balloon dilatation is a proven
treatment for tracheal stenosis and granulation tissue removal.
Nakahira and Nakatani highlighted the efficacy of this approach,
particularly in maintaining airway patency [4]. Similar to our
findings, their research reported no recurrence of granulation
tissue post-treatment, affirming the durability of these inter-
ventions.

Tracheal stenting in paediatric cases: The successful use
of tracheal stenting in our paediatric case aligns with recent
advances in paediatric airway management. Madden et al.
explored the role of stenting in complex paediatric airway dis-
eases, noting improvements in airway stability and reductions
in symptoms related to airway compression [3]. Our series sup-
ports this evidence by showing that stenting is a viable and ef-
fective option even in the presence of complicating factors like
tracheomalacia.

Long-term outcomes and monitoring: Long-term follow-up
is crucial for patients treated for tracheal granulation. Yarem-
chuk emphasized the necessity of regular monitoring to prevent
complications such as recurrent stenosis [7]. Our systematic fol-

low-ups were essential in ensuring the absence of recurrence
and maintaining treatment success.

Clinical implications

The findings from this case series have significant implica-
tions for managing tracheal granulation tissue post-tracheos-
tomy. The successful application of electro-cauterization with
balloon dilatation and tracheal stenting shows that targeted,
minimally invasive interventions can effectively resolve air-
way obstructions caused by granulation. These techniques are
adaptable to various patient ages and conditions, including
complex paediatric cases, broadening the scope of treatment
protocols in otolaryngology and critical care settings. Clinicians
should consider these methods as viable options, particularly in
scenarios where conventional surgery might pose higher risks
or require longer recovery periods.

Strengths and limitations

This case series effectively demonstrates the use of electro-
cauterization and balloon dilatation in treating tracheal granu-
lation, with comprehensive follow-up ensuring robust data on
treatment durability. However, the small sample size and the
absence of a control group limit the generalizability of the re-
sults. Future studies should build on these findings with larger,
prospective designs to enhance validity.

Innovations and future directions

While our case series corroborates existing studies, it also
highlights the need for continued innovation in treating trache-
al granulation, particularly in paediatric populations. The evolv-
ing landscape of airway management techniques calls for ongo-
ing research to refine and expand therapeutic options, ensuring
they are both effective and minimally invasive.

Conclusion

This case series enhances the understanding of effective
strategies for managing tracheal granulation post-tracheosto-
my. It supports the ongoing use of electro-cauterization and
balloon dilatation as standard care for adults, while also high-
lighting the potential of tracheal stenting in addressing complex
paediatric cases. The positive outcomes and absence of com-
plications underscore the importance of tailored interventions
based on individual patient characteristics and the necessity of
rigorous follow-up protocols.
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