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Objectives: Identify 5-year mortality rates in trauma patients greater 
than 18 years old who undergo tracheostomy and/or gastrostomy 
tube placement.
Design: Retrospective convenience sample with two cohorts.
Setting: Academic level 1 trauma center.
Patients: Hospitalized patients admitted to the trauma service from 
July 2008 to December 2012 who underwent tracheostomy and/or 
gastrostomy tube placement.
Interventions: Patients were placed into two cohorts: adult 18–64 
and geriatric greater than or equal to 65; mortality data were obtained 
from the National Death Index.
Measurements and Main Results: The primary outcome was 5-year 
mortality of both cohorts as well as those admitted who did not receive 
tracheostomy or gastrostomy. Univariate analysis was performed using 
Fisher exact and Wilcoxon signed-rank tests. Kaplan-Meier curves 
were plotted to examine mortality up to 5 years after discharge.
Conclusions: Five-year postdischarge mortality is significantly higher 
in geriatric patients undergoing tracheostomy and/or gastrostomy 
after traumatic injury. Fifty percent die within the first 28 weeks fol-
lowing discharge and 93% die within 2 years.
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The geriatric population in America, defined as age 65 old 
or older, is on the rise. This population grew by 1.6 million 
from 2014 to 2015 and is projected to increase from 47.8 

to 98.2 million by 2060 (1). Given the aging population, trauma 
centers are seeing a significant increase in older patients with 
traumatic injuries. In 2013 alone, geriatric patients greater than 65 
years old made up 23% of the total trauma admissions nationwide 
(2). Identifying how various practices and procedures affect the 
outcomes of this age group will ensure that we offer the best care 
following traumatic events. Geriatric patients have been identi-
fied as an at-risk population with longer lengths of stay, requir-
ing more resources postdischarge, and with an inpatient mortality 
rate three times that of the nongeriatric population (3).

The purpose of this study was to assess the long-term mortal-
ity of adult and geriatric trauma patients who undergo tracheos-
tomy and/or gastrostomy tube placement after severe trauma. Our 
hypothesis is that geriatric trauma patients who undergo trache-
ostomy and/or gastrostomy tube placement will have significantly 
worse mortality after hospital discharge than adult patients under-
going similar procedures.

MATERIALS AND METHODS
Following institutional review board approval, the trauma regis-
try of our academic level 1 trauma center was queried for trauma 
patients 18 years old or older. Patients evaluated between July 
2008 and December 2012 were selected and separated into two 
cohorts: adults (age 18–64) and geriatric (age ≥ 65). Patients who 
underwent tracheostomy and/or gastrostomy tube placement 
were identified. Patients with multiple admissions were excluded. 
Five-year mortality data was then obtained by cross-referencing 
this patient population with information from the National Death 
Index. Univariate analysis was performed using Fisher exact and 
Wilcoxon signed-rank tests. Kaplan-Meier curves were plotted to 
examine 5-year mortality. This study was approved by the institu-
tional review board at Carilion Clinic with a waiver of informed 
consent.
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RESULTS
After excluding those with multiple admissions, 7,916 patients 
were identified. The sample was comprised of 5,861 (74.0%) 
adult and 2,055 (26.0%) geriatric patients. Patients undergoing 
tracheostomy and/or gastrostomy tube placement were identi-
fied totaling 129 between the two cohorts. Tracheostomy and/or 
gastrostomy tube placement was performed in 81 adult patients 
(1.38%) and 48 geriatric patients (2.34%). In patient mortality for 
adults was 6.2% (5/81) following these procedures, which is sig-
nificantly lower (p = 0.02) compared with the geriatric in patient 
mortality of 20.8% (10/48).

All patients with tracheostomy and/or gastrostomy had sta-
tistically higher (p < 0.0001) postdischarge mortality than the 
group without these procedures (Fig. 1). In up to 5 years after 
discharge, postdischarge mortality in the geriatric and adult 
cohort who received a tracheostomy and/or gastrostomy reached 
63.2% (24/38) and 10% (7/69), respectively, which was signifi-
cantly higher (p < 0.0001 and p = 0.001, respectively) than the 
geriatric and adult patients who did not receive those procedures 
(Figs. 2 and 3). In patients who received a tracheostomy and/or 
gastrostomy, the relative risk of mortality for geriatric patients 
postdischarge was found to be 6.9 times higher than adults (95% 
CI, 3.25–14.47). In the geriatric population, comparison between 
those receiving who had tracheostomy and/or gastrostomy tube 
placement and those who did not reveal a higher Injury Severity 
Score (ISS), overall length of stay (LOS), ICU stay, need for ICU 

admission, % with head injuries, median Abbreviated Injury Scale 
(AIS) head/neck, % with chest injuries, median AIS chest, and 
median AIS external (Table 1). In the geriatric patient cohort, we 
assessed time from discharge to death. We found 25% mortality 
by 23 days (95% CI, 0–59 d) after discharge and 50% by 196 days 
(95% CI, 43–617 d). Only 7% of the patients who die within 5 years 
actually live longer than 2 years after discharge. For the geriatric 
patients without tubes, we found 25% mortality by 285 days (95% 
CI, 203–376 d). Further survival analysis was performed on the 
geriatric cohort to determine if the postdischarge mortality effect 
was related to severity of injury alone. When examined based on 
lower injury burden (ISS ≤ 15) or severe injury burden (ISS ≥ 16), 
a significantly higher postdischarge mortality was observed with 
those receiving tracheostomy and/or gastrostomy tube placement 
in both groups (p values of 0.0022 and 0.0018, respectively).

Overall mortality, including both inpatient and postdischarge, 
was significantly higher in the geriatric group (70.8%, 34/48) 
5-year mortality versus the adult cohort (14%, 12/81). The geriat-
ric patients who died in the 5 years following tracheostomy and/
or gastrostomy were older with a median age of 78 versus 71.5 
and had lower AIS chest of 0 versus 3; however, had similar ISS, 
ventilator days, and ICU and hospital LOS when compared with 
survivors in the geriatric cohort (Table 2).

In addition to the effect of age on mortality, a trend was observed 
based on the specific procedures performed (Fig. 4). The cohort 
of all patients that received gastrostomy tubes were found to have 
higher mortality (61.5%, 16/26; p = 0.004) than the cohorts who 

received a tracheostomy tube alone 
(15.7%, 11/70) or a tracheostomy 
and gastrostomy tubes (22.2%, 4/18).

DISCUSSION
In this investigation, we found that 
geriatric patients admitted following 
severe trauma that undergo tracheos-
tomy and/or gastrostomy have signif-
icantly higher 5-year mortality when 
compared with nongeriatric adults 
undergoing similar procedures. 
Although this is significant both for 
the inpatient and postdischarge peri-
ods, perhaps the most concerning 
data discovered is the timeframe in 
which the geriatric patients died after 
discharge. Of the 24 geriatric patients 
that survived to discharge, 25% died 
in less than 1 month and 50% died in 
less than 7 months. Only 7% of those 
discharged, who died within 5 years 
remained alive longer than 2 years. In 
addition, we demonstrated a trend in 
mortality based on the specific pro-
cedure performed. Patients undergo-
ing gastrostomy tube placement only 
demonstrated considerably higher 
mortality than those undergoing 

Figure 1. Kaplan-Meier curves displaying the survival probability for adult and geriatric patients who underwent 
tracheostomy and/or gastrostomy tube placement after suffering traumatic injuries. Postdischarge mortality in 
the geriatric cohort was 63.2% (24/38) versus adults (10%, 7/69).
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tracheostomy either alone or in 
combination with gastrostomy, irre-
spective of the patient’s age. This is a 
concerning trend that requires fur-
ther evaluation over a larger sample. 
Evaluating causes of death would 
assist in identifying risk factors that 
may lead to higher mortality. One 
interesting finding is that geriatric 
patients who survived after trache-
ostomy and/or gastrostomy tube 
placement had a significantly higher 
AIS chest than those who died in the 
postdischarge period. Although it is 
difficult to ascertain the exact cause 
from our data, it likely represents a 
survivor bias where those with more 
severe chest injuries died during their 
index admission and did not survive 
to the postdischarge period.

Tracheostomy and gastrostomy 
tube placement are common pro-
cedures following severe trauma. 
Tracheostomy benefits include 
improved oral hygiene and secre-
tion removal and may also improve 
communication and patient com-
fort (4). Early versus late tracheos-
tomy placement has been heavily 
studied to assess benefits based on 
timing. The definition of early tra-
cheostomy ranges from 2 to 10 days 
after intubation (5). Some studies 
have found that early tracheostomy 
placement can offer benefits includ-
ing decreased ventilator days, rates 
of ventilator-associated pneumonia, 
and ICU and overall hospital LOS; 
however, it has not been associ-
ated with a decrease in mortality 
(6–9). Barquist et al (4) performed 
a randomized prospective study 
finding that ventilator days, pneu-
monia rates, and ICU LOS were not 
decreased by the tracheostomy being 
performed by day 8. The definitive 
answer on timing of tracheostomy 
placement remains unanswered.

Adequate nutritional support 
is imperative for healing follow-
ing severe trauma. Although many 
trauma patients are well-nourished 
prior to their event, leading up to 
hospitalization, this is not always the 
case. Some patients may present with 
protein-calorie malnutrition; they 

Figure 2. Kaplan-Meier curve displaying postdischarge survival probability of geriatric patients’ post-traumatic 
event undergoing tracheostomy and/or gastrostomy tube placement versus those not undergoing procedures. 
Twenty-four of the 38 geriatric patients with tubes died within 5 yr of discharge.

Figure 3. Kaplan-Meier curve displaying postdischarge survival probability of adult patients post-traumatic event 
undergoing tracheostomy and/or gastrostomy tube placement versus those not undergoing procedures. Seven 
out of the 76 adult patients with tubes died within the 5 yr postdischarge.
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include patients with multiple comorbidities, those with substance 
abuse, and geriatric patients (10). Early enteral nutrition support 
following severe illness may decrease complications and length of 
ICU stay and is recommended in the current guidelines published 
by the American Society for Parenteral and Enteral Nutrition. The 
current recommendations include initiating enteral nutrition sup-
port within 24–48 hours in critically ill patients when they are 
unable to maintain their nutritional needs orally (11). Patients who 
are unable to consume nutrition by mouth have many options for 
supplemental support via orogastric, nasogastric, nasoduodenal, or 
nasojejunal tubes which may be placed. Nasoenteric or oral-enteric 
tubes are designed for short-term support and formal gastrostomy 

should be considered when nutritional support is likely to be 
needed greater than 4 weeks (12).

It is known that tracheostomy and gastrostomy tube placement 
after severe trauma may assist in facilitating hospital discharge. 
A shorter LOS will likely decrease overall hospitalization costs. 
However, the financial burden for these patients and their families 
postdischarge should be considered when comparing benefits of 
early procedures. The U.S. Department of Health published the 
cost of a skilled nursing facility in 2016 to be on average $6,844/
month (13). Fifty percent of those patients who die within five 
years do so in only seven months. That equates to almost $48,000 
being spent for care in the last seven months of life, not including 
the initial hospitalization.

In 2017, the American College of Surgeons (ACS) Trauma 
Quality Improvement Program recognized the importance of pal-
liative care in trauma, developing best practice guidelines. Given 
the short duration of life expectancy in postoperative tracheos-
tomy and gastrostomy geriatric patients, palliative care may be 
beneficial in both symptom management and decision-making 
prior to the procedure. These best practice guidelines suggest 
providing palliative care along with life-sustaining trauma care 
throughout the recovery process. The team providing optimal pal-
liative care requires an interdisciplinary approach. A major focus 
of the team should be on importance of communication (14). 
These best practice guidelines should be implemented in the dis-
cussions held with the patient and/or family members when dis-
cussing long-term support measures including tracheostomy and 
gastrostomy placement regardless of the patients’ age.

TABLE 1. Postdischarge 5-Year Survival 
Comparison for Geriatric Patients With and 
Without Tracheostomy and/or Gastrostomy

Group Characteristic

Tracheostomy  
and/or  

Gastrostomy  
Tube

No  
Tubes p

N 38 1,808  

Median age 77 78 0.6605

Median Injury Severity Score 17 10 < 0.0001a

Median hospital length  
of stay

18 4 < 0.0001a

Median ICU stay 9.5 3  

 % in ICU 94.74 28.65 < 0.0001a

Median ventilator days 9 5  

 % on ventilator 60.53 8.63 0.0964

Median AIS head/neck 4 3  

 % with head/neck injury 76.32 52.60 0.0476a

Median AIS face 2 2  

 % with face injury 26.32 14.38 0.1424

Median AIS chest 3 3  

 % with chest injury 36.84 32.47 0.0018a

Median AIS abdomen/pelvis 2 2  

 % with abdomen/ 
pelvis injury

13.16 15.04 0.5374

Median AIS extremity 2 2  

 % with extremity injury 31.58 30.25 0.1587

Median AIS external 1 1  

 % with external injury 34.21 50.17 0.0424a

Caucasian % 92.11 94.63 0.4574

Male % 57.89 46.24 0.1885

Blunt % 94.74 97.51 0.2519

AIS = Abbreviated Injury Scale.
ap < 0.05.

TABLE 2. Postdischarge 5-Year Survival 
Comparison for the 38 Geriatric Patients with 
Tracheostomy and/or Gastrostomy

Group Characteristic Alive Dead p

N 14 24  

Median age 71.5 78 0.0170a

Median Injury Severity Score 18.5 16.5 0.8917

Median hospital length of stay 18.5 18 0.3454

Median ICU stay 9.5 8 0.7068

Median ventilator days 3.5 1 0.8402

Median AIS head/neck 2.5 4 0.2003

Median AIS face 0 0 0.3375

Median AIS chest 3 0 0.0326a

Median AIS abdomen/pelvis 0 0 0.4905

Median AIS extremity 0 0 0.6713

Median AIS external 0 0 0.5498

Caucasian % 100.00 87.50 0.2831

Male % 71.43 50.00 0.3087

Blunt % 92.86 100.00 0.3684

AIS = Abbreviated Injury Scale.
ap < 0.05.
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The ACS also published guidelines regarding geriatric trauma 
patients. They state that more than 40% of patients must make deci-
sions regarding care near the end of life. They estimate nearly 70% 
lack the capacity to make decisions during this time, requiring sur-
rogate decision-makers to step in. Identifying surrogate decision-
makers, including power of attorney and next of kin, is an important 
step in one’s care following severe trauma. If a patient has capacity at 
admission, goals of care should be discussed, including desires for 
life prolonging measures and surrogate decision-makers, and con-
firmed with the patient. Frailty scores may be beneficial in predicting 
return of previous functional status following a traumatic event (15).

Our study does have several important limitations. To start, a 
limitation of this retrospective study was the inability to evaluate 
cause of death from the National Death Index. No data was available 
regarding the patient’s quality of life or functional status during the 
time preceding death. We also lacked data on the patient’s location 
prior to death, for example, home versus facility. In addition, as a 
retrospective study, we are able to demonstrate only association—
and the specific causes of death cannot be fully established. Finally, 
due to our small sample size, the ability to generalize our study is 
limited. However, given our compelling results, our hope is that this 
will severe to generate further research on the topic.

CONCLUSIONS
With the elderly population on the rise in the United States, trauma 
centers can expect to treat more geriatric trauma patients in the com-
ing years. Providing excellent care to this patient population should 

include a multidisciplinary approach, 
including specialized nurses, thera-
pists, gerontologists, and palliative care 
providers. Severely injured patients 
may benefit from life prolonging pro-
cedures including tracheostomy and 
gastrostomy tube placement. Further 
research is needed to assess the risks 
and benefits of these procedures in the 
geriatric population. Identifying com-
monalities in the geriatric patients 
who survive 5 years postdischarge 
and disease or injury patterns in those 
who die within months of discharge 
may assist in improving patient selec-
tion for these procedures. Given the 
high mortality of geriatric patients in 
the months immediately following 
discharge, it is important to consider 
quality of life in the decision-mak-
ing process regarding tracheostomy 
and gastrostomy tube placement. 
Additional research is needed to help 
identify the subset of patients who 
would have the most long-term ben-
efits and to guide healthcare profes-
sionals in providing the best possible 
care to the at-risk population.
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