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Factors induce tracheostoma hypergranulation

by Natawut Vivatjanasirin!, Tanittha Chatsuwan?, Worawat Rawangban', Napadon
Tangjaturonrasme'
'Department of Otolaryngology, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand
*Department of Microbiology,Faculty of Medicine, Chulalongkorn University,Bangkok,
Thailand
Corresponding author: Napadon.t@chula.ac.th

Abstract Objective: To evaluate the factors induce tracheostoma hypergranulation,

incidence of bacteria of tracheostoma hypergranulation and type with drug sensitivity of
bacteria of tracheostoma hypergranulation. Methods: The study was descriptive study. It
was conducted at the King Chulalongkorn Memorial Hospital in Bangkok, Thailand. Total
number of 100 patients were enrolled between February 2019 and May 2020. The data
was concluded by history taking and physical examination, assessing factors induce
tracheostoma hypergranulation include underlying diseases, length of tracheostomy
tube used, history of antibiotic used within 1 month, history of stoma infection
pneumonia or sepsis within 1 month, material of tracheostomy tube, cuff status,
diameter of tracheostomy tube, frequency of inner tube cleaning and stoma status at
visit period. In case of hypergranulation at stoma, biopsy was done to evaluate the type
and drug sensitivity of organism. Results: Among total of 100 patients, factor induce
stoma hypergranulation include history of antibiotic used within 1 month (OR 4.04 [1.22-
13.43], P= 0.023), tracheostomy tube with cuff (OR 6.25 [2.26-17.29], P <0.001), larger
diameter of tracheostomy tube (OR 4.12 [1.61-10.56], P=0.003) and low frequency of
inner tube cleaning (OR 5.27 [1.08-25.78], P=0.04) Incidence of bacteria of tracheostoma
hypergranulation is 38.89% (14 from 36 patients), mixed types of bacteria were identified
inside. According to mixed types of bacteria inside hypergranulation, drug sensitivity of
bacteria wasn’t performed. Conclusion: History of antibiotic used within 1 month,
tracheostomy tube with cuff, larger diameter of tracheostomy tube and low frequency
of inner tube cleaning are significant associated with tracheostoma hypergranulation.
The incidence of bacteria inside granulation is 38.89%, mix types of bacteria were
identified. (Thai Cancer J 2022;42:168-180)

Keyword: tracheostoma hypergranulation, factor, bacteria, tracheotomy tube
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Granulation

Yes (N = 50) No (N = 50) P
Age 64.18 + 20.37 68.7 + 18.71
Sex
Female 23 (46%) 24 (48%)
Male 27 (54%) 26 (52%)
Duration of tube used (day) 98.78 + 105.05 125.4 + 199.43 0.406
Underlying DM 14 (28%) 6 (12%) 0.051
History of ATB used 13 (26%) 4 (8%) 0.017
History of infection
Stoma 6 (12%) 0 (0%) 0.012
Sepsis 0 (0%) 0 (0%)
pneumonia 1 (2%) 1 (2%)
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Granulation
Yes (N = 50) No (N = 50) P
Granulation status
infected 7 (14%)
noninfected 43 (86%)
Brand of tracheostomy tube
Stainless 2 (4%) 1 (2%) 0.558
Tracoe 19 (38%) 40 (80%) <0.001
Shiley 3 (6%) 4 (8%) 0.695
Portex 26 (52%) 5 (10%) <0.001
Material of tracheostomy tube
Stainless 2 (4%) 1 (2%) 0.558
Silicone 3 (6%) 4 (8%) 0.695
Plastic 45 (90%) 45 (90%) 1.000
Cuff status
Cuff 23 (46%) 6 (12%) <0.001
Cuffless 27 (54%) 44 (88%) <0.001
Status of tube compare to
proper size
smaller/proper 8 (16%) 22 (44%) 0.002
larger 42 (84%) 28 (56%) 0.002
Frequency of inner tube
cleaning
At least once daily 41 (82%) 48 (96%) 0.025
1-2 Times weekly 9 (18%) 2 (4%)

dmsuUrenilileounsuatunuinifululasunmsdnteiledinsianieieslisinisal 36

578(72%) Avoulun1sdinsia 12 51u (Sewaz24) wasUfjiasnisinveiile 2 518 (Feuavd) nans
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Patient Number of Type of bacteria (inside granulation)

pathogen(s)

1 3 Pseudomonas aeruginosa, Coagulase negative Staphylococcus, Streptococcus ovalis

2 3 Serratia marcescens, Klebsiella pneumoniae, Klebsiella oxytoca

3 1 Morganella morganii

4 3 Staphylococcus aureus, Pseudomonas aeruginosa, Corynebacterium sp.

5 4 Staphylococcus haemolyticus, Staphylococcus aureus, Corynebacterium sp.,
Pseudomonas aeruginosa

6 1 Staphylococcus aureus

7 1 Enterobacter choacae complex

8 3 Escherichia coli, Klebsiella pneumoniae, Enterococcus faecalis

9 3 Pseudomonas aeruginosa, Streptococcus auginosus, Staphylococcus aureus

10 5 Pseudomonas aeruginosa, Stenotrophomonas maltophilia, Streptococcus ovalis,
Alcaligenes faecalis, Corynebacterium sp.

11 3 Pseudomonas aeruginosa, Corynebacterium sp., Providencia rettgeri

12 2 Pseudomonas aeruginosa, Bacillus cereus group

13 4 Acinetobactor baummannii, Corynebacterium sp., Bacillus cereus group,
Streptococcus ovalis

14 2 Pseudomonas aeruginosa, Streptococcus agalactiae
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1. UsgSamsldeneindelutng 1 e (history of ATB used) (OR 4.04 [1.22-1 3.43], P= 0.023)
2. nMstvieUssanusnauaneviasnnae (Cuff status) (OR 6.25 [2.26-17.29], P=0.001)
3. m’mﬂ”i’mﬁuawaaﬂﬂaﬁmﬂﬂ’j’lmmmgm (Larger size of tube compare to proper size)
(OR 4.12 [1.61-10.56], P=0.003)
a.audlunisinaiuasernienisluditiesas (frequency of inner tube cleaning) (OR

5.27 [1.08-25.78], P=0.04)
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drutadsduuanandildnanludreduie ey (age) e (sex) szoziiailunisldnasnne
Uaqdu(duration of tube used) n158lsaUszdRTULUIMIY (underlying DM) UseiAnnsanie
Unavasnane Jeninde niendelunssuadennisly 1 veu (history of infection) Janvevia
\AB (material of tracheostomy tube) iiaifteusnsnisAnidaidounsyadufiunniiuly wudn Ll
fauuanssegilidedrdynieana 31ndadesie 9 ﬁﬁma&iaé’m’]milﬁmLﬂfal,?ial,miwa%’uﬁmn
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mel,a%’uﬁmmﬁuiﬂ pglitudAYN19adA (multivariate analysis) AalandlunI51989812 WU
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Uanenaonao (cuff status) 3ﬂ31uﬂ%ﬂa%aﬂwaamﬂaﬁNWﬂﬂdwﬁWMWWsﬁwu (larger size of tube
compare to proper size) a.audlunisienuazernvienisluiivesas (frequency of inner tube
cleaning) uazadedudionaiieades 1iu o1glage) na (sex) szaviranlunisldnasnnsdagdy
(duration of tube used) N15alsAUsEIFAUTUUIMIU(UNderlying DM) UseSannsindeusnamann
Ao YenRniloniefndielunssuadennelu 1 Weu(history of infection) Yanuawieinizae (material
of tracheostomy tube)ild? Wuin nsivieUesanusiiuuatanasnae (cuff status) ANanodnIINTS
Lﬁ@LﬁéLﬁauﬂsgLa%ﬂiﬁywuﬁulﬂaéﬂaﬁi&m%1Wywﬂqaaa (OR 5.98, P< 0.001) HANTSILATIZWLANIA
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mi’m‘ﬁ 3 Univariate and Multivariate for Granulation

Variables Univariate Multivariate
Crude OR (95%(Cl) P Adjusted OR (95%ClI) P
Age 0.99 (0.97, 1.01) 0.249
Sex
Female Reference 1
Male 1.08 (0.49, 2.38) 0.841
Duration of tube used 1(0, 1) 0.441
Underlying DM 2.85 (1, 8.17) 0.051
History of ATB used 4.04 (1.22, 13.43) 0.023 3.26 (0.86, 12.32) 0.082
History of infection
stoma 1(0, 1) 0.999
pneumonia 1 (0.06, 16.44) 1.000
Material of tracheostomy
tube
stainless 2.04 (0.18, 23.27) 0.565
silicone 0.73 (0.16, 3.46) 0.696

plastic 1(0.27, 3.69) 1.000
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miﬂﬂ‘ﬁ 3 Univariate and Multivariate for Granulation (s®)

Variables Univariate Multivariate
Crude OR (95%(Cl) P Adjusted OR (95%ClI) P
Cuff status
cuff 6.25 (2.26, 17.29) <0.001 5.98 (2.03, 17.59) 0.001*
no cuff Reference 1 Reference 1

Status of tube compare

to proper size

smaller/proper Reference 1 Reference 1
larger 4.12 (1.61, 10.56) 0.003 2.49 (0.87, 7.14) 0.088
Frequency of inner tube
cleaning
At least once daily Reference 1 Reference 1
1-2 Times weekly 5.27 (1.08, 25.78) 0.040 3.77(0.67, 21.38) 0.134
9150
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