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Background and Objectives The aim of this study was to confirm the effect of intralesion-
al triamcinolone acetonide injections (TRIAM) to treat granulomatous tissue surrounding the
tracheostomy stoma.
Subjects and Method We reviewed and documented the medical charts of 20 patients who
were administered with TRIAM to treat granulomatous tissue surrounding the tracheostomy
stoma from January 2018 to June 2019 were. The surface area of the granulomatous tissue was
measured using Image J. The differences between the area of the granulomatous tissue after
conventional treatment and after TRIAM on the same patient were compared.
Results A total of 20 patients consisting of 12 males and 8 females were included, with the
patients’ average age being 60.0+14.3 years. The initial surface area of granulation tissue was
1.266+0.449 cm’, and 1.243+0.432 cm” after conventional treatment, showing no statistically
significant difference in the tissue area (p=0.143). The pre-injection surface area of granula-
tion tissue was 1.243 = 0.432 cm’, and the area on the 7th day after the third injection was
0.47740.217 cm’, showing a significant difference (p<0.001).
Conclusion Compared to the conventional treatment, the surface area of granulomatous tis-
sue surrounding the tracheostomy stoma significantly decreased after being treating with
TRIAM. This finding suggests the effectiveness of TRIAM as a treatment of granulomatous
tissue surrounding the tracheostomy stoma without complications such as bleeding.
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Introduction

Tracheostomy was first described by Antonio Musa Brasavo-
la in 1546 as a procedure that creates a tracheocutaneous open-
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ing to secure the airway in acute upper airway obstruction,
prolonged intubation, or cases of difficult intubation and also
effectively treat pulmonary diseases.” Complications of tra-
cheostomy can occur immediately after the procedure and can
also manifest as delayed complications.”” The most common
delayed complication is the formation of granulation tissue,
which occurs in about 0.3%—80% of tracheostomy patients,
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especially in children.™ It is known to occur frequently at the
tracheostomy stoma, where the tracheostomy site meets the
skin.”’ Treatment options include non-surgical methods such
as topical application of antibiotic or steroid ointments, ste-
roid inhalation therapy, or surgical excision using laser or
electrocautery.”

Triamcinolone acetonide is an intermediate-acting gluco-
corticoid agent that has anti-inflammatory and immunosup-
pressive effects.” Local triamcinolone acetonide injection
(TRIAM) is used in various otorhinolaryngologic areas such
as preauricular sinus, nasal polyps, allergic rhinitis, benign
vocal cord lesions, oral lichen planus, and tracheal steno-
sis,*"" and reports of its use in the treatment of granulation
tissue in the trachea have also been published.” It has also
been used in other specialties for various skin lesions such
as slow-healing surgical or traumatic wounds, skin graft do-
nor sites, and keloid scars.>"

We thus conducted a study to investigate whether the same
treatment method could be used for granulomatous tissue on
the tracheocutaneous stoma and report the findings along with
a literature review, as we experienced improvement of gran-

ulation tissue without surgical excision.

Subjects and Methods

Patients

From January 2018 to June 2019, we treated patients who
were referred to the otorhinolaryngology department for treat-
ment of proliferative granulation tissue around the tracheos-
tomy site among patients admitted to the hospital and had a
long-term tracheostomy tube. Among the patients, 20 patients
who had proliferative granulation tissue on both sides around
the tracheostomy site were selected and their medical records
were retrospectively analyzed. Patients themselves or patients
with guardians who did not grant consent to the treatment,
those who were in poor physical condition due to decreased
consciousness or infectious diseases requiring isolation, and
those who could not have the tube removed temporarily due
to mechanical ventilation were excluded from the study. The
Institutional Review Board of the University Hospital ap-
proved this study (IRB No. 2019-07-012).

Treatment protocol

Prior to administrating TRIAM, all patients received po-
vidone iodine dressing and mupirocin ointment (Esroban, JW
Pharm Co., Seoul, South Korea) treatment three times a day
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for one week as conventional treatment. Then, patients who
received conventional treatment but showed no significant
change in the surface area of granulomatous tissue were ad-
ditionally treated with TRIAM. Triamcinolone acetonide (Shin
Poong Pharm Co., Seoul, South Korea) was used, and consid-
ering its half-life of 24—36 hours."” There were variations in
treatment dosage, frequency, and duration of intralesional tri-
amcinolone injection according to research,™"” but due to the
lack of prior research on the treatment of granulation tissue
on tracheocutaneous stoma, considering the half-life, a total
of three injections were administered with an interval of ap-
proximately 36—48 hours over one week. The injection was
not administered too deep to penetrate the granulomatous
tissue itself, and a 1 mL syringe with a 26-gauge needle was
used to inject into the soft tissue around the granulomatous
tissue.” After removing the tracheostomy tube, the injection
was administered, and a suction device was used during in-
jection to prevent the triamcinolone acetonide solution from
being aspirated. The injection dose was approximately 0.2—
0.3 mL per injection.”)

Outcome assessment

To evaluate the change in tissue, a total of 3 photographs of
the lesion were taken: before any treatment, before the first
injection (after conventional treatment), and 7 days after the
first injection, with a ruler in centimeters placed in the photo-
graphs for reference (Fig. 1). The surface area of the tissue
was measured using Image J (Rasband, W.S., Image J; U.S.
National Institutes of Health, Bethesda, Maryland, USA;
https://imagej.nih.gov/ij/, 1997—2018.) by setting 1 cm of the
ruler in the photograph as the standard and measuring the area.

Statistical analysis
Statistical analysis was performed using IBM SPSS Statis-
tics 25 (IBM Corp., Armonk, NY, USA) to compare the dif-

ference in the surface area of granulomatous tissue in patients

after conventional treatment and the surface area after TRI-

X

Fig. 1. Photo of granulomatous tissue on tracheocutaneous stoma.
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AM treatment. Paired t-tests were used for analysis after Kol-
mogorov-Smirnov normality testing. All statistical signifi-
cance was considered to be p<0.05.

Results

A total of 20 patients consisting of 12 males and 8 females
were included, with an average age of 60.0£14.3 years. The
initial surface area of granulation tissue was 1.266+0.449 cm’,
and 1.243+0.432 cm” after conventional treatment, showing
no statistically significant difference in tissue area (p=0.143)
(Table 1). The pre-injection surface area of the granulation
tissue was 1.243+0.432 cm’, and the area on the 7th day after
the third injection was 0.477+0.217 cm’, showing a significant
difference (p<0.001), thus confirming the therapeutic effect
of intralesional triamcinolone injection (Fig. 2 and Table 2).

Discussion

Through this study, it was confirmed that TRIAM is rapid
and effective in treating granulomatous tissue on tracheocu-
taneous stoma. While there was no significant reduction in
the surface area of granulomatous tissue between pre- and
post-conventional treatments (p=0.143) (Table 1), a signifi-
cant decrease in granulomatous tissue was observed after a
total of 3 injections when compared to pre-injection levels
(p<0.001) (Table 2), confirming the effectiveness of local tri-

amcinolone injection. According to the authors’ investigation,
this study presents a novel and straightforward non-surgical
method using intralesional triamcinolone injection in treat-
ing granulomatous tissue on tracheocutaneous stoma.
Patients who undergo tracheostomy due to acute upper air-
way obstruction typically undergo decannulation and trache-
ostomy closure surgery within 2 weeks after the surgery. How-
ever, if natural breathing through the upper airway is difficult
due to other causes or the patient requires mechanical venti-
lation, the tracheostomy site may be maintained for several
months to years. The incidence of complications of tracheos-
tomy varies depending on the time of onset after surgery and
has been reported to be between 5% and 40%.” Acute com-
plications include bleeding, infection, pneumothorax, acci-
dental extubation, etc.,” and delayed complications include
granulation tissue, tracheal stenosis, and bleeding.” Granula-
tion tissue, which is the most common but non-lethal compli-
cation among delayed complications, is a polyp-shaped tissue
with developed blood vessels that occurs during the prolifer-
ation stage of inflammation around the skin of the tracheos-
tomy site. If the tissue grows into the inside of the trachea, it
can lead to tracheal stenosis or obstruction.” The cause is
thought to be due to bacterial infection with skin flora (such
as Staphylococcus epidermidis) that accumulates around the
fistula and physical friction between the skin and tracheos-
tomy tube, sutures, as well as powders from surgical gloves.
It most commonly occurs in the upper part of the internal ori-

Table 1. The difference in surface area of granulomatous tissue on tracheostomy stoma before and after conventional treatment (n=20)

Surface area (cm?) Initial

Pre Difference p-value

Total patient 1.266+0.449

1.243+0.432

0.024+0.069 0.143

Data are presented as meantstandard deviation. Pre, pre-injection

Fig. 2. Photos of granulomatous tissue on tracheocutaneous stoma before and after injection. A: Pre-injection. B: Post-injection.

Table 2. The difference in surface area of granulomatous tissue on tracheostomy stoma before and after injection (n=20)

Surface area (cm?) Pre

Post Difference p-value

Total patient 1.243+0.431

0.477+0.217

0.766+0.319 <0.001

Data are presented as mean +standard deviation. Pre, pre-injection; Post, post-injection
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fice where the tracheal wall meets the tracheostomy site and
also easily occurs at the external orifice where the skin meets
the tracheostomy site.>*'"™

Among the existing treatment methods, non-surgical meth-
ods such as steroid ointments, antibiotic ointments, nitric acid
solutions, and steroid inhalation therapy have been used. Sur-
gical methods such as electrocautery, surgical resection, and
laser have also been performed, and bronchoscopic resection
for intra-tracheal granulation tissues.”” However, the exist-
ing non-surgical methods have not shown clear efficacy, with
frequent recurrence, while surgical methods have the disad-
vantage of possible complications such as bleeding and aspi-
ration, and in some cases, the need for general anesthesia.”
Likewise, conventional treatment for one week did not show
statistically significant improvements in this study (Table 1),
and as TRIAM does not require general anesthesia but only
a 1 mL syringe, there was no bleeding after injection. Also, as-
piration could be prevented as suction was also available dur-
ing the procedure. In addition, there was a significant decrease
in granulation tissue after the injection therapy (Table 2), and
no recurrence was observed in all patients for 2 weeks. In this
study, to prevent aspiration due to injection fluid leakage, the
cannula was removed and suction was performed during in-
jection. However, as no aspiration occurred during the proce-
dure, it is anticipated that injections can be administered in
the future while the cannula is in place. This is expected to
reduce discomfort for the patients.

Local triamcinolone injection is mainly used to treat keloids
and hypertrophic scars, as it suppresses the expression of ke-
loid fibroblast and vascular endothelial growth factor in the
tissue and induces apoptosis of fibroblasts, causing atrophy
of fibrous tissue."” Local triamcinolone injection is known to
be effective not only for granulation tissue treatment but also

13
) and can also be ex-

for reducing treatment period and cost,
pected to relieve pain caused by inflammation.*”

Although local triamcinolone injection has the advantage
of lower chance of systemic toxicity than systemic steroid in-
jection or oral medication, there are also disadvantages. Local
atrophy, discoloration, staining, and telangiectasia may occur
at the injection site, and direct injection into major blood ves-
sels may cause systemic side effects. Furthermore, although
rare, permanent vision loss has also been reported.**" To avoid
such complications, injection was targeted in areas around the
tracheostomy avoiding major blood vessels, and side effects
were not observed in this study.

Finally, the limitations of this study were that the number
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of patients included was small, with only 20 patients, and that
only the surface area of the granulomatous tissue was ana-
lyzed. In addition, there was a lack of analysis on detailed
medical histories, such as degree of pain, duration of trache-
ostomy status, and previous use of antibiotics, patient satis-
faction in comparison to conventional methods, etc. Another
limitation is the inability to compare the effectiveness based
on the duration and frequency of TRIAM. While periodic ob-
servations were made for up to 2 weeks after the third injec-
tion, most patients were unable to undergo long-term follow-up
observation due to hospital discharge, transfer, or tracheos-
tomy closure surgery. Consequently, the number of patients
with complete resolution could not be measured. Also, the fact
that only the surface area was measured in a two-dimension-
al manner and not in a three-dimensional manner is expected
to have affected the accuracy of the effect assessment. There-
fore, in the future, it will be necessary to conduct larger-scale
studies with a control group and an injection group, and to
perform long-term follow-up observations to evaluate treat-
ment effects and prognosis more accurately. Furthermore,
through research comparing the effects based on the duration
and frequency of TRIAM, it is expected that an appropriate
guideline can be established, allowing for the determination
of treatment intervals. This is anticipated to reduce inconve-
nience for outpatient visits due to frequent visits.

In conclusion, this study suggests that TRIAM can be con-
sidered as a simple, fast and effective non-surgical treatment

option for granulomatous tissue on tracheocutaneous stoma.
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