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Retrospective Analysis and Family Feedback of Patients Who
Underwent Tracheostomy in Pediatric Intensive Care Unit:
Single Center, 10 Years of Experience
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ABSTRACT

Objective: The aim of this study was to investigate the patients
who had undergone tracheostomy during hospitalization in our
pediatric intensive care unit (PICU), to learn the satisfaction of the
families, and to evaluate the effect of tracheostomy on the number
of hospitalizations.

Methods: The medical records of 80 patients who underwent
tracheostomy in the PICU between 2006-2016 were retrospectively
analyzed.

Results: Fourty-one of our patients were male (51.25%) and 39 were
female (48.75%). The mean age of males was 46.98 months (1-209
months) and girls was 43.44 months (1-205 months). Neurological
system diseases (42.5%) were on the first place according to the
current chronic diseases. Seventy-five patients (93.75%) were
followed up with invasive mechanical ventilation and the mean
duration of mechanical ventilation was 22.47+13.91 days. Only
one patient (1.25%) had complication in early period. Forty one
patients were contacted via telephone. Twenty-three families (56%)
were satisfied with tracheostomy and 10 (24.5%) were not. The
mean age of the dissatisfied group was statistically lower than the
satisfied group (p=0.018). Of the 41 patients, 18 (44%) reported

oz

Amag: Bu calismada cocuk yogun bakim birimimizde (CYBB)
yatarken trakeostomi acgilan  hastalarin  incelenmesi, aile
memnuniyetlerinin 8grenilmesi ve trakeostominin hastane yatig
sayisina etkisinin degerlendirilmesi amaglanmustir.

Yontemler: CYBBde 2006-2016 yillart arasinda yatarken
trakeostomi agilan 80 hastanin tibbi kayitlari geriye déniik olarak
incelendi. Ailelere ulagilarak trakeostomiden memnun kalip
kalmadiklari, trakeostomi agilmadan énce ve sonra hastane yats
sayist arasinda fark olup olmadigy ile ilgili bilgi alind:.

Bulgular: Hastalarimizin 41 tanesi erkek (%51,25), 39 tanesi kizd:
(%48,75). Erkeklerin yas ortalamas1 46,98 ay (1-209 ay), kizlarin yas
ortalamast 43,44 ayd: (1-205 ay). Mevcut kronik hastaliklara gore
ilk siray1 nérolojik sistem hastaliklart (%42,5) almaktaydi. Yetmis
bes hasta (%93,75) invaziv mekanik ventilasyonda takip edilmisti
ve mekanik ventilasyonda kalis siireleri ortalama 22,47+13,91
giindii. Erken donemde sadece bir hastada (%1,25) komplikasyon
gelismisti. Toplam 80 hastanin 9’u (%11,25) kaybedilirken 71’i
(%88,75) eve taburcu edilmisti. Kirk bir hastanin ailesine telefon ile
ulagildi. Yirmi ii¢ aile (%56) trakeostomiden memnun oldugunu,
10 aile (%24,5) ise memnun olmadigini belirtti. Memnun olmayan
grubun yas ortalamasi memnun gruptan istatistiksel olarak a nlamli
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a decrease in the number of hospitalizations between before and
after the tracheostomy and four (10%) reported an increase in the
number of hospitalizations. The group with an increased number of
hospitalizations had a significantly higher number of hospitalizations
before the tracheostomy (p=0.028).

Conclusion: The satisfaction levels of the families will be increased
by increasing the tracheostomy care trainings given before discharge
from the hospital, improving the home care services and ensuring
the ease of transportation of these patients to the hospitals.

Keywords: Child, intensive care, satisfaction, tracheostomy

Introduction

Tracheostomy is one of the oldest surgical methods for
providing airway clearance (1). The first successful tracheostomy
intervention was published by Brassolva in the beginning of 15
century (2). In children, it is most commonly applied in case
of prolonged endotracheal intubation due to systemic or upper
and lower respiratory diseases in order to reduce sedation time,
to relieve mechanical ventilator dependence and thus to increase
patient comfort (3). While in the early 1900s, tracheostomy was
made in infectious diseases causing upper airway obstruction,
nowadays there has been an increase in the number of patients
undergoing tracheostomy and change in indications for
tracheostomies with the development of intensive care units

(4,5).

Telling parents about the need for tracheostomy in appropriate
language and getting consent is often one of the most difficult
situations we all face. Especially in traditional societies like our
country, tracheostomy seems to be a practice that is initially
opposed by families. Chen et al. (6)also noted that it is difficult
to get families to accept the need for tracheostomy in Taiwan and
that this leads to very long periods of invasive and non-invasive
mechanical ventilator stays. In this study, we aimed to summarize
our 10-year data and to find out what effect tracheostomy has on
the quality of life of patients and their parents, whether it reduces
the number of hospitalizations of patients and the positive-
negative situations experienced by parents in general.

Methods

This study was carried out in our third level pediatric intensive
care unit (PICU) which has a capacity of 16 beds. The study was
approved by the Ethics Committee on 11.12.2017 (2017/386).
The medical records of 80 of the 86 patients who underwent
tracheostomy were retrospectively examined from 2602 patients
who were admitted to the PICU between 01.01.2006 and
31.12.2016. Six patients were excluded from the study because
their files could not be reached. Patients’ ages, genders, current
diseases, causes of admission to intensive care unit, number of
hospitalizations, mechanical ventilation durations, reintubation
numbers, pre-and post-tracheostomy hospitalizations, and
early complications were recorded. The patients’ families were

20

derecede diisiiktii (p=0,018). Ulagilan 41 hastanin 18’i (%44)
trakeostomi Oncesi ve sonrasi arasinda yatig sayist bakimindan
azalma oldugunu, dért hasta (%10) ise artma oldugunu belirttiler.
Yaus sayist artmus olan grupta trakeostomi agilmadan énce de
hastane yatis sayist yiiksek bulundu (p=0,028).

Sonug: Taburculuk éncesi verilen trakeostomi bakim egitimlerinin
arttirilmasi, evde bakim hizmetlerinin gelistirilmesi ve bu hastalarin
hastanelere ulasim kolayliginin saglanmasi ile ailelerin memnuniyet
diizeyleri artacaktir. Trakeostomi agilmadan dnce zaten sik hastane
yatist olan hastalarda ise yatis sayisini azaltmak icin baska tedbirlerin
alinmasi bu hastalar icin daha fazla yarar saglayabilir.

Anahtar Sézciikler: bakim,

trakeostomi

Cocuk, yogun memnuniyet,

contacted by telephone to determine whether they were satisfied
with the tracheostomy, whether there was a difference between
the number of hospitalizations before and after the tracheostomy
was opened, and the positive-negative situations they experienced
in general.

Statistical Analysis

In this study, statistical analysis was done with Number Cruncher
Statistical System 2007 Statistical Software (Utah, USA) package
program. For data analysis, descriptive statistical methods (mean,
standard deviation) were used, one way analysis of variance
in comparison between groups with variables with normal
distribution, independent t-test in binary comparisons between
two groups, Kruskal Wallis test in comparisons between groups
with variables without normal distribution, Mann-Whitney U
test in binary comparisons between groups, and chi-square test
in comparisons of quantitative data were used. The results were
evaluated at the level of significance p<0.05.

Results

Of 80 patients, 41 were male (51.25%) and 39 were female
(48.75%). Boys’ average age was 46.98 months (1-209 months)
and girls’ average age was 43.44 months (1-205 months).
According to the etiology, 34 (42.5%) had diseases of the
neurological system; 20 (25%) skeletal system diseases; nine
(11.25%) congenital metabolic diseases; four (5%) syndromic
conditions; (3.75%) malignancies; one (1.25%) trauma;
one (1.25%) chronic lung disease; one (1.25%) hereditary
hematologic disorders; one (1.25%) chronic kidney disease;
one (1.25%) had infectious disease. Five patients (6.25%)
were admitted to intensive care unit without any disease. The
current diseases of our patients, the reasons for hospitalization,
the number of former hospitalizations, the mode of ventilation
applied, the number of reintubation, early complications, the
location and timing of tracheostomy, discharge and satisfaction
are shown in Table 1.

The average duration of stay in mechanical ventilator of 75
patients was 22.47+13.91 days and the average hospitalization
day of our patients before tracheostomy was 24.41 days (3-67
days) and 29.76 days after tracheostomy (1-169 days).
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Table 1. Diagnosis and clinical features of patients
undergoing tracheostomy in the pediatric intensive care

Current
diseases

Cause of
hospitalizaton

unit

Neurological diseases

Cerebral palsy
Neuromotor retardation
Epilepsi

Guillain-Barre syndrome
Microcephaly
Hydrocephalus + shunt

Hypoxic ischemic
encephalopathy

Hereditary polyneuropathy

Subacute sclerosing
panencephalitis

Diseases of the
musculoskeletal system

Spinal muscular atrophy
Hypotonia

Myopathy

Severe kyphoscoliosis

Congenital metabolic
diseases
syndromes

Down syndrome
Others

Malignancies
Intracranial tumors
Acute myeloid leukemia
Trauma

Car accident

Chronic lung diseases
Bronchopulmonary
Dysplasia

Hereditary hematological
disorders

Factor 5 leiden mutation
Nephrological diseases
Chronic kidney failure
Infectious diseases
Tetanus

None

Respiratory distress

Shock (hypovolemic or septic
shock)

Post-cardiopulmonary
resuscitation

Planned

34

N N N N U

20

11

%
42.5
4412
14.71
11.76
5.88
5.88
5.88
5.88
2.94

2.94

25

55
35

11.25

50

50
3.75
66.67
33.33

1.25

1.25

1.25

1.25

1.25
6.25
93.75

3.75

1.25

1.25

None 27 33.75
Number of 1 15 1875
hospitalization 2 8 10

>3 30 37.5
Mechanical Invasive 75 9375
ventilation Non-invasive 5 6.25

None 51 63.75
Number of 1 9 11.25
reintubation ) 15 18.75

>3 5 6.25

No 79 98.75
Complication

Yes 1 1.25

Planned/in the operating 78 975
Place and timing room

Emergent/at bedside 2 2.5

X Survived 71 88.75

Discharge status .

Exitus 9 11.25

The families of 41 patients in the study were reached by phone.
According to this, eight families (19.5%) were unable to assess
their tracheostomy status after discharge either because they had
to be admitted to another intensive care unit or because they had
losses shortly afterwards. Twenty-three families (56%) said they
were satisfied with tracheostomy, while 10 families (24.5%) were
dissatisfied. The only difference between the dissatisfied and
satisfied groups was in mean age. The mean age of the dissatisfied
group was statistically significantly lower than that of the
satisfied group (p=0.018). There were no statistically significant
differences between sex, present disease, cause of hospitalization,
number of hospitalizations, duration of hospitalizations before
and after tracheostomy, mechanical ventilation and duration,
number of reintubation, early complications, location and
timing of tracheostomy, and manner of discharge. A comparison
of our patients’ satisfaction levels is shown in Table 2.

Thirteen of the 41 patients (32%) were unable to make an
assessment due to their initial admission to our service, while 18
patients (44%) reported a decrease, four patients (10%) reported
an increase and six patients (14%) reported no changes in terms
of number of hospitalizations before and after tracheostomy.
The only difference between the declining, increasing, and
unchanged groups was in the distribution of the number of
hospitalizations before and after tracheostomy. The number
of hospitalizations was higher before tracheostomy (p=0.028)
in the group with increased hospitalizations. There were no
statistically significant differences between groups in terms
of age, sex, current illness, cause of hospitalization, duration
of hospitalization before and after tracheostomy, duration
of mechanical ventilation, number of reintubation, early
complications and satisfaction distributions. The evaluation of
the number of hospitalizations before and after tracheostomy in
our patients is shown in Table 3.
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Table 2. Comparison of the satisfaction level of the families whose children underwent tracheostomy

Age (months)
Gender Male
Female

Current disease

Musculoskeletal diseases

Syndromes

Car accident

Chronic pulmonary diseases

Cause of hospitalization

Shock
Number of hospitalization None

1

2

>3
Duration of hospitalization before tracheostomy (days)
Duration of hospitalization after tracheostomy (days)
Mechanical ventilation invasive

Non-invasive
Duration of mechanical ventilation (days)

None

1

2

>3

No

Number of reintubation

Complication
Yes

Planned

Place/Timing .
edside

Discharge status Survived

Discussion

The frequency of performing tracheostomy in intensive care
units varies from unit to unit and according to which patients the
unit encounters more. Pizza et al. (4) found that the frequency
of performing tracheostomy was 1.94% and we determined
our frequency as 3.3%. In our study, we found in line with the
literature that neurological system diseases were the most common
disease group in which tracheostomy was performed (7). This is
because these children are in the higher risk group in terms of
mechanical ventilator duration, ventilator-related pneumonia
incidence and mortality rates than other children in intensive
care unit (8-10). In 93% of our patients, the reason for admission
to our service was respiratory distress. Since tracheostomy is an
application aimed at providing respiratory access, and since the
most common two groups of diseases requiring tracheostomy
were neurological system and musculoskeletal system diseases,
it was considered normal to get this result. In this study, we

22

Neurological diseases

Respiratory distress

Satisfied (23) Dissatisfied (10) p
51.48+54.99 10.90+8.49 0.018
12 (52%) 2 (20%)

11 (48%) 8(80%) 0.086
12 (52%) 6 (60%)

7 (31%) 3 (30%) 0.533
1 (4%) 0

1(4%) 0

2 (9%) 1(10%)

22 (95%) 10 (100%)

1 (5%) 0 0.897
9 (40%) 4 (40%)

1 (4%) 3 (30%)

1(4%) 0

12 (52%) 3 (30%) 0.174
20.61+£16.96 23.5£11.76 0.272
21.57+13.92 21.2£10.79 0.984
21 (91%) 9 (90%)

2 (9%) 1(10%) 0.905
18.29+12.97 23.78+10.76 0.189
15 (65%) 6 (60%)

3 (13%) 2 (20%)

2 (9%) 1(10%)

3 (13%) 1 (10%) 0.956
22 (96%) 10 (100%)

1 (4%) 0 0.503
22 (96%) 10 (100%)

1 (4%) 0 0.503
23 (100%) 10 (100%)

found high incidence of tracheostomy in children with frequent
hospitalizations and high reintubation frequency as well as in
children with first-time hospitalization (33.75%) and first-time
intubation (63.75%).

Tracheostomy is performed in the operating room under normal
conditions, under general anesthesia and after intubation (11,12).
In our unit, 78 patients (97.5%) underwent tracheostomy in
elective conditions under operating room conditions and 2
patients (2.5%) underwent tracheostomy at the bedside. These
two patients were emergency patients who could not be intubated
due to difficult intubation. The majority of our patients were
in the group of patients we decided to perform tracheostomy
due to prolonged mechanical ventilation. There is no conclusive
consensus in the literature on the timing of tracheostomy and
how long the patient will remain intubated before tracheostomy
(13,14). This period varies between 4.3 days and 30.4 days in the
United States, with an average of 14.4 days (13-15). In a 1989
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Table 3. Evaluation of the number of hospitalizations before and after tracheostomy

Age (months)
Male
Gender
Female
Neurological diseases
Musculoskeletal diseases
Current disease
Malignancies
Hematological diseases
Respiratory distress
Shock

None

Cause of hospitalization

Number of hospitalization 1ve?2

>3
Duration of hospitalization before tracheostomy (days)
Duration of hospitalization after tracheostomy (days)
Mechanical ventilation Invasive

Duration of mechanical ventilation (days)

None
Number of reintubation 1
2
L. No
Complication
Yes
Place/timing Planned
Discharge status Survived
. . Satisfied
SatisFaction
Dissatisfied

consensus report, The American National Association of Medical
Directions of Respiratory Care recommended tracheostomy in
patients who have been on a mechanical ventilator for longer
than 21 days (16). In children, Holscher et al. (17) and Lee et
al. (18) recommended that this period be kept shorter (7 and 14
days) as it provides a decrease in sedation amount, increases in
patient comfort and causes a shorter leaving from mechanical
ventilator. In the studies from our country, Oguz and Deniz (19)
found the ventilation period before tracheostomy as an average
of 30 days and Tolunay et al. (20) found as an average of 29.6
days. The average duration of stay in mechanical ventilator
in our patients was 22.47+13.91 days, the average number of
hospitalization days before tracheostomy was 24.41 days (3-67
days) and 29.76 days after tracheostomy (1-169 days).

Early complications such as pneumothorax, pneumomediastinum
or subcutaneous emphysema began to decrease with performing
of tracheostomy under general anesthesia in operating room
conditions (21), but high rates of 53-61% were reported in
some series (22,23). Pneumothorax developed in the early
postoperative period in only one patient (1.25%) was controlled
by early diagnosis and intervention in our study. Mortality rates
ranging from 8% (24,25) to 42.9% (3) have been reported in

Decreased No change Increased p
56.64170.14 21.75%13.05 37.67+44.41 0.598
5 (45%) 1 (25%) 2(67%)

6 (55%) 3 (75%) 1 (33%) 0.544
7 (63%) 2 (50%) 2 (67%)

4 (36%) 1 (25%) 0

0 1(25%) 0

0 0 1(33%) 0.135
10 (91%) 4 (100%) 3 (100%)

1(9%) 0 0 0.714
1(9%) 0 0

1(9%) 2 (50%) 6 (67%)

9 (82%) 2 (50%) 1(33%) 0.028
16.27£10,15 22+15.34 14.3314.16 0.597
1864+13.05 11.75+9.74 36+24,27 0.114
11 (100%) 4 (100%) 3 (100%)

14.82+10.66 18.75x17.46 14.33+4.16 0.834
8 (73%) 2 (50%) 3 (100%)

1 (9%) 1(25%) 0

2 (18%) 1(25%) 0 0.672
10 (91%) 4 (100%) 3 (100%)

1(9%) 0 0 0.714
11 (100%) 4 (100%) 3 (100%)

11 (100%) 4 (100%) 3 (100%)

7 (78%) 1 (50%) 1(33%)

2 (22%) 1 (50%) 2 (67%) 0.342

the literature associated with underlying disease unrelated to
tracheostomy. Deaths due to tracheostomy are below 1% (26,27).
Nine of our patients (11.25%) were lost due to their underlying
diseases, while 71 of them (88.75%) were discharged to home.
There was no mortality due to the tracheostomy procedure.

There are not many studies about the families of children
with tracheostomy in the literature. Some surveys to date have
shown that the quality of life of parents with children with
tracheostomy has decreased, which has a negative impact on the
mental health of parents (28). The same surveys highlighted that
the stress and fear experienced by parents can be best reduced
by communication with experienced families with children with
tracheostomy. Margolan noted that only 60% of parents felt they
had received their full pre-discharge tracheostomy training and
that they had many concerns (29). Mc Cormick noted that many
parents expressed dissatisfaction after discharge and believed that
all family members should receive emergency training before
being discharged (30). The limitation of our study was that it
included patients in the last 10 years and that we did not follow
up patients after tracheostomy, so we were able to reach only
41 parents. No surveys could be conducted because we did not
meet with the families face to face. However, they were asked to
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make comparisons between the first speech made by us about
the necessity of performing a tracheostomy to their children
and the period after they started living alone at home after the
tracheostomy was performed. In general, they stated that they
were satisfied with the tracheostomy and that their fears were
lost after they started to live with the tracheostomy, compared to
the anxiety and fear they experienced when the first conversation
about tracheostomy was made with the families. They explained
their levels of satisfaction with decreased complaints about
their children’s respiratory system, in particular. The dissatisfied
group was a particularly small aged group and the reasons
for dissatisfaction included inadequate education, difficulty
in reaching a hospital when there is a problem, and failure in
closing the tracheostomy at follow up. Tracheostomy training
is provided by experienced nurses in our unit. However, we
believe that establishing tracheostomy training teams, improving
the quality of education and providing intermittent home care
services to these patients will be better for patient and parental

health.

In our study, we found that tracheostomy decreased the number
of hospitalizations in 44% of patients and increased the number
of hospitalizations in 10% of patients. The group with an
increased number of hospitalizations was also the group with
a higher number of hospitalizations prior to tracheostomy.
Although tracheostomy is performed in cases of prolonged
mechanical ventilation, it is intended to reduce hospitalizations
due to respiratory problems, especially in chronically ill children.
However, in these children who are already hospitalized frequently,
we believe that the development of respiratory protective
methods other than tracheostomy will be more comfortable.
After discharge, follow-up of patients with tracheostomy in our
hospital is performed by the otorhinolaryngology clinic. The fact
that our study covered a period as long as 10 years and that patient
follow-up was carried out by another clinic caused the number
of patients that could be reached to be limited. Therefore, the
satisfaction and hospitalization data after tracheostomy that we
aimed for in the study needs to be supported by wider studies.

Conclusion

Increasing the quality of education given to parents before
discharge, especially in the younger age group, and ensuring that
these patients have access to hospitals in case of any problem
will increase the comfort of life and satisfaction of children and
families. In addition, we believe that home care services should
be developed and necessary measures should be taken regarding
tracheostomy care. In chronic patients who already have frequent
hospitalizations, the number of hospitalizations can be reduced
by developing other respiratory protective methods.
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