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Early tracheotomy in elderly patients results

in less ventilator-associated pneumonia

Glenn Todd Schneider, Nathan Christensen, MD, and

Timothy D. Doerr, MD, Rochester, NY
OBJECTIVES: To determine if the timing of tracheotomy in
elderly patients results in less ventilator associated-pneumonia,
mortality, and morbidity.
STUDY DESIGN: Historical cohort study.
SUBJECTS AND METHODS: This study included 158 ICU
patients aged �65 who underwent tracheotomy from March 2003
to June 2007. Patient demographics, outcomes, and ventilation
data were collected and analyzed.
RESULTS: The early tracheotomy group (continuous intubation
time �7 days) included 43 patients, and 115 patients were in-
cluded in the late group. There were no statistically significant
differences in the demographics of the two groups. A statistically
significant difference in the rate of ventilator-associated pneumo-
nia was noted in the early versus late tracheotomy group (�0.29%
VAP, 95% CI: �0.46, �0.12). There were more intubations per
patient noted in the early tracheotomy group versus the late tra-
cheotomy group (0.70 intubations, 95% CI: 0.41, 0.99). The early
tracheotomy group has a lower total ICU admission time (�9.5
days, 95% CI: �21.81, �2.25) and total hospital admission time
(�10 days, 95% CI: �33.69, �2.249). There was no difference in
mortality, although there was a trend of lower mortality in the early
tracheotomy group (�11.3% mortality, 95% CI: �0.27, �0.05).
CONCLUSION: Early tracheotomy in elderly patients is asso-
ciated with less ventilator-associated pneumonia, more frequent
intubations, less total admission time, and a trend toward lower
mortality.
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The ideal timing of tracheotomy is a significant question for
both otolaryngologists and intensivists. The decision

whether to perform a tracheotomy and when it should be done
is a balance of risks and benefits. Potential benefits of trache-
otomy include decreased laryngeal damage, earlier ventilator
wean, decreased intensive care unit (ICU) admission time, and
a increased patient comfort. The potential risks of tracheotomy
include infection, subglottic stenosis, loss of airway, and even
death. Prior to the 1980s, most tracheotomies were performed
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within three days of intubation due to the laryngeal damage
caused by the early design of endotracheal tubes.1 Current tube
design allows for prolonged intubations with lesser damage. A
2001 American College of Chest Physicians consensus con-
ference recommended that tracheotomy should be considered
after 3 to 7 days of being stable on a ventilator when the
expectations are for prolonged intubation. Many excellent re-
views and meta-analyses have addressed the timing of trache-
otomy in ICU patients.2,3 Some studies have shown a benefit
of performing early tracheotomy,4,5 whereas others have not.2

Because of the conflicting literature there is currently no con-
sensus on the value of early tracheotomies in ICU patients.

The increasing number of elderly ICU patients is well
documented in the literature. With the total number of people
over the age of 65 expected to double by 2030,6 the number of
elderly patients who require prolonged mechanical ventilation
and ultimately tracheotomy is thus increasing. This increasing
number merits special consideration and study.

Ventilator-associated pneumonia (VAP) is a common
problem in patients on long-term mechanical ventilation in
the ICU with an incidence estimated between 8 percent to
28 percent of intubated patients, and mortality between 25
percent and 50 percent.7 The risks that are cited for VAP
include age greater than 60 years old,8 multiple intuba-
tions,9 changing of the ventilator circuit, and even trache-
otomy itself. However, in a recent prospective study of the
timing of tracheotomy, VAP incidence decreased when tra-
cheotomy was performed within 48 hours of intubation
compared with those done at 14 to 16 days.10

The current body of literature and its conflicting findings
are not strictly applicable to an elderly ICU population. The
goal of this study was to examine the potential benefits of
early tracheotomy in a group of elderly ICU patients.

METHODS

An IRB-approved historical cohort study was performed on
patients 65 years or older who underwent a tracheotomy at
k Surgery Foundation. All rights reserved.
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the University of Rochester Medical Center from March
2003 to January 2007. A total of 230 patients were identified
from the billing records of the Otolaryngology Department
at the University of Rochester. Data were abstracted by the
authors and organized with Microsoft Excel. Accuracy of
data was confirmed by comparing paper charts to electronic
records. Forty-seven patients identified by the HIM depart-
ment did not correlate to electronic records or patient charts,
and these names were excluded from the analysis. Twenty-

Table 1

Outcome measures based on the timing of tracheotom

Early tracheotomy L
(n � 43)

Average days on vent 4
VAP (%) 23.3
Number of intubations 2.16
Median total admission 54
Median days in ICU 21
Average age 74.4
M:F ratio 1.26
COPD (%) 32.6
Median tracheotomy to D/C 36
Median tracheotomy to ICU D/C 6
Total ICU admissions 1.4
Mortality (%) 20.9

Table 2

Subgroup demographic data

Number of
patients

Average
age

M:F
ratio

A

Admission diagnosis
Respiratory 38 75.1 1.2
Cardiac 11 75.8 1.2
Vascular 27 75.4 1.3
Transplant 14 70.2 1.8
Renal 8 73.3 1.0
Neuro 17 76.2 1.4
Trauma 17 77.6 0.9
GI 12 72.4 2.0
Infectious 12 71.8 0.7
Miscellaneous 2 72 0.0

Age ranges
65-69 41 67.3 0.9
70-74 44 71.8 1.4
75-79 37 76.8 1.0
80-84 19 81.8 1.4
85-89 15 87.1 2.7
90� 1 93 1.0

ICU setting
Medical 89 75.5 1.3
Surgical 69 73.3 1.1

COPD
No COPD 114 74.6 1.2
COPD 44 74.5 1.2
one patients were excluded because of tracheotomy for
reasons other than ventilator dependent respiratory failure
(ie, obstructive neoplasm). One hundred fifty-eight patients
were included for the study in two groups. Charts were
analyzed for demographic data, admission criteria, and
medical comorbidities, disposition, and ventilation data.
The early tracheotomy group was defined as patients who
had seven or fewer days of continuous ventilation before the
procedure, whereas the late tracheotomy group had more

acheotomy
Differentiation 95% CI P value� 115)

17 �7.83 �10.78, �4.88 �0.001
52.2 �28.9 �0.46, �0.12 �0.001
1.46 0.70 0.41, 0.99 �0.001

64 �10 �33.69, �2.249 0.019
30.5 �9.50 �21.81, �2.252 �0.001
74.6 �0.22 �2.72, 2.29 0.864

1.17 0.09 �0.17, 0.18 0.986
26.1 6.47 �9.30, 22.24 0.423
42 6.00 �23.15, 3.69 0.258

9 �7.50 �20.57, 5.54 0.110
1.4 �0.04 �0.32, 0.24 0.780

32.2 �11.3 �0.27, �0.05 0.168

e days on
tilator

Trach �7
days (%) COPD (%) VAP (%)

Mortality
(%)

11 28.9 55.3 39.5 21.1
13 36.4 18.2 36.4 27.3
17 18.5 22.2 55.6 25.9
11 42.9 14.3 42.9 35.7
17 25.0 25.0 62.5 50.0
11 23.5 11.8 52.9 23.5
14 35.3 29.4 29.4 17.6
16 25.0 16.7 54.6 58.3
17 8.3 16.7 41.7 41.7
10 50.0 0.0 0.0 0.0

14 34.1 24.0 41.5 41.5
14 25.0 29.0 56.8 36.4
13 21.6 35.0 40.5 37.8
14 21.1 21.0 47.4 42.1
2 33.3 25.0 26.7 66.7
2 100.0 0.0 0.0 0.0

13 26.9 33.6 42.6 31
14 27.5 20.3 47.0 27.4

11 25.4 0% 41.7 30.3
15 31.8 100% 50.0 28.9
y

ate tr
(n
verag
ven
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than seven days of continuous ventilation. The primary
outcome measure was the incidence of VAP. This was
defined as a pulmonary infiltrate with fever, leukocytosis,
and purulent tracheobronchial secretions with positive cul-
ture data starting at greater than 48 hours from intubation.11

Data were analyzed with Graphpad Prism software to run t
tests to compare the early and late tracheotomy groups.
Mann-Whitney tests were performed to compare the medi-
ans for all time-related outcome measures. One-way
ANOVA tests were used to calculate variation in outcome
measures between the subgroups classified either by age,
admission diagnosis, or type of ICU.

RESULTS

Demographic Data
Forty-three patients made up the early tracheotomy group
(continuous intubation time �7 days), and the remaining
115 patients became the late tracheotomy group. Early and
late tracheotomy groups did not significantly differ in terms
of age, sex, race, type of ICU, admission diagnosis, or
medical co-morbidities (Table 1). Because they were highly
represented in both groups, a subset analysis of patients with
a current diagnosis of COPD, liver transplant, or aortic

Figure 1 The effect of the timing of tracheotomy on total
admission time. Patients who received a tracheotomy in less than
seven days of continuous intubation time had a significantly re-
duced total admission time. Box plots demonstrate median and
25th to 75th percentiles. Whiskers give 5th to 95th percentiles.
(Error bars show SEM, *P � 0.05.)
aneurysm was undertaken to determine if these had an effect
on the decision to perform a tracheotomy. No significant
effect was seen for admission diagnosis (one way ANOVA,
P � 0.638), age (one way ANOVA, P � 0.680), type of
ICU (d � �0.006, 95% CI: �0.147, 0.135, P � 0.937),
COPD (d � 0.064, 95% CI: �0.092, 0.219, P � 0.423)
(Table 2).

Admission and Discharge Data
Patients included in the study were examined for total hos-
pital admission time, days from tracheotomy to discharge,
total number of days in the ICU, time from tracheotomy to
ICU discharge, as well as total number of ICU admissions
during hospitalization. Total admission time was signifi-
cantly decreased in the early tracheotomy group (Fig 1, d �
�10, 95% CI: �33.69, �2.25, P � 0.019). There was a
significant difference in the total ICU admission time in
patients with tracheotomies performed at less than seven
days (Fig 2, d � �9.5, 95% CI: �21.81, �2.25, P �
0.001). However, there was no significant difference in any
of the other admission or discharge data (Table 1).

Ventilator-Associated Pneumonia
All patients in the study were screened for the presence of
ventilator-associated pneumonia during their admission by
the criteria described in the methods section. A significant
decrease in the rate of VAP incidence was seen in the early
tracheotomy group as compared with the late group (Fig 3,
d � �0.29, 95% CI: �0.46, �0.12, P � 0.001). VAP
incidence did not significantly correlate with the incidence
of COPD (d � �0.08, 95% CI: �0.10, 0.25, P � 0.398),

Figure 2 The effect of timing of tracheotomy on total ICU
admission time. Total ICU admission time was significantly re-
duced in patients in the early tracheotomy group. Box plots dem-
onstrate median and 25th to 75th percentiles. Whiskers give 5th to

95th percentiles. (Error bars represent SEM, ***P � 0.001.)
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age (one way ANOVA, P � 0.286), admission diagnosis
(one way ANOVA, P � 0.737), or type of ICU (d �
�0.037, 95% CI: �0.194, 0.120, P � 0.647) (Table 2).

Total Number of Intubations
Given that endotracheal intubation has been cited as a risk
factor for VAP, the mean number of endotracheal intuba-
tions that occurred before tracheotomy was calculated for
each group. There were significantly more intubations in the
early tracheotomy group when compared with the late tra-
cheotomy group (Fig 4, d � 0.70, 95% CI: 0.41, 0.99, P �

Table 3

Outcome data based on location of tracheotomy

Bedside O
(n � 97) (n �

Median days to tracheotomy 14 16
VAP (%) 43.3 46
Mortality (%) 29.9 27
Number of intubations 1.8 1
Tracheotomy �7 days (%) 28.9 24
COPD (%) 28.9 26

Figure 3 Incidence of ventilator associated pneumonia (VAP)
based on timing of tracheotomy. Patients who received a trache-
otomy within seven days of continuous mechanical ventilation had
a significantly reduced incidence of VAP. (Error bars show SEM,
***P � 0.001.)
0.001). However, the number of intubations did not affect
the incidence of VAP (d � 0.06, 95% CI: �0.221, 0.338,
P � 0.34).

Location of Procedure
All patients included in the study were analyzed for location
of the procedure, those performed at the bedside in the ICU
compared with those in the operating room. The majority of
the patients in the study had their tracheotomy performed at
the bedside (61% bedside vs 39% OR). No significant dif-
ference in VAP incidence, mortality, number of intubations,
or incidence of COPD was noted between these two groups
(Table 3).

Mortality
All patients included in the study were examined for mor-
tality during the hospitalization. Death was recorded when
outpatient records or future hospitalizations were available,
but mortality was determined only by death during the
current admission. No significant difference was found in
mortality when comparing the early versus late tracheotomy
groups (Fig 5, d � �0.11, 95% CI: �0.27, �0.05, P �
0.168). Mortality did not significantly change when com-
paring subgroups based on admission diagnosis (one way
ANOVA, P � 0.237), age (one way ANOVA, P � 0.338),
type of ICU (d � 0.014, 95% CI: �0.131, 0.158, P �
0.855), COPD (d � �0.057, 95% CI: �0.2158, 0.1018, P
� 0.483) (Table 2), or location of the procedure (Table 3).

DISCUSSION

The number of elderly ICU patients is increasing; this
fragile population has been shown to have a higher risk of
VAP. The current study showed a decrease in the rate of
VAP in a group of elderly patients who underwent early
tracheotomy.

Torres et al9 showed that repeated intubations were as-
sociated with an increased rate of VAP, whereas our data
failed to show a similar association. In fact, the early tra-
cheotomy group had both a higher average number of in-
tubations and a lower rate of VAP. It is not entirely clear
why the patients who underwent earlier tracheotomies had a

Differentiation 95% CI P value

2.0 �6.05, �0.28 0.126
�3.4 �0.19, 0.13 0.750

2 �0.13, 0.17 0.786
0.3 �0.02, 0.54 0.072
3.9 �0.10, 0.18 0.585
2.3 �0.12, 0.17 0.750
R
61)

.7

.9

.5

.6

.2
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higher number of intubations. It may be that these patients
were treated more aggressively with early extubation trials,
and these successive failures led to a tracheotomy. As well,
the late tracheotomy group could have been made up of
more severely ill patients who were too swollen or had too
high a ventilator setting to consider either extubation or
tracheotomy. Due to the retrospective nature of this study, it
was difficult to determine if severity of illness had an impact
on the decision for multiple intubations.

Rumbak et al10 noted that movement out of the ICU was
associated with increased incidence of VAP. This argument
can potentially delay tracheotomies performed in the oper-
ating room. An increased incidence of VAP was not seen in
patients taken to the OR for their tracheotomy. Based on this
current study, an OR-based tracheotomy should not be de-
layed for fear of causing VAP in an elderly patient.

Most reports on early tracheotomy procedures document
a decrease in total admission time and ICU admission time.
This finding was confirmed in our study group of elderly
patients. In many cases, the placement of the tracheotomy
enabled the patient to be moved out of the ICU to a venti-
lator step-down unit. Re-admission to the ICU after step-
down did not significantly differ between the early and late
tracheotomy groups. Considering the growing aged popula-
tion and demand for ICU beds, this may be an important

Figure 4 Total number of endotracheal intubations before trache-
otomy based on timing of tracheotomy. Patients in the early trache-
otomy group had significantly more intubations than those in the late
tracheotomy group. (Error bars show SEM, ***P � 0.001.)
consideration for efficient use of hospital resources. More-
over, appropriate transfer out of the ICU to a pulmonary
step-down unit leads to better patient, family, and staff
satisfaction.12

Mortality was not significantly reduced in the early tra-
cheotomy group, but there does appear to be a trend to lower
mortality in this group compared with late tracheotomy.
Mortality was not found to be significantly improved in the
previous meta-analysis of tracheotomy timing at less than
seven days; however, a similar trend was seen.2

The current study is limited by its retrospective nature.
Although the analysis of the demographics of the two
groups failed to show any statistically significant differ-
ences, a bias in favor of the early tracheotomy group could
certainly exist. The timing of the tracheotomy is largely at
the discretion of the attending intensivist, and a selection
process for early tracheotomy likely occurs. This bias would
be best addressed with a prospective randomized trial.

CONCLUSION

Overall, our data suggest that elderly patients may benefit
from an earlier tracheotomy through a decreased incidence
of VAP and admission time, as well as a possible decline in

Figure 5 Total mortality between the early and late tracheot-
omy groups. There was no statistically significant difference in
mortality between the early and late tracheotomy groups. Mortality
was measured by death during the current admission. (Error bars

show SEM.)
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mortality. Future studies will look prospectively at the out-
comes of geriatric patients when selectively given tracheot-
omies within seven days of continuous mechanical ventila-
tion to determine if these patients benefit in incidence of
VAP, total admission time, and mortality as suggested by
this retrospective study.
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