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Tracheostomy in 
the Mechanically 
Ventilated Patient
by Tim Op’t Holt EdD, RRT, AE-C, FAARC

Tracheostomy is a common pro-
cedure in the intensive care unit 
(ICU), often performed to facili-
tate long-term mechanical ventila-

tion and tracheobronchial hygiene. There 
has been much discussion about the type 
of tracheostomy procedure (percutane-
ous dilational versus open surgical), the 
effect of timing of tracheostomy on length 
of stay, weaning from ventilation, cost 
of care, and the incidence of nosocomial 
pneumonia related to tracheostomy.

Indications
The major indications for tracheo-

stomy are upper airway obstruction, fa-
cilitation of prolonged mechanical venti-
lation, and pulmonary hygiene. A recent 
review1 of tracheostomy rates among 
17,523 ICU patients, of whom 4,146 un-
derwent tracheostomy, found a range of 
0-59 tracheostomies per 100 patients, with 
a mean rate of 19.6%. Tracheostomy was 
more likely to be performed in older pa-
tients and those with preexisting chronic 
conditions (e.g., COPD, stroke, coronary 
artery disease, and neurologic disease).

 According to May and Bortner, “A 
tracheostomy should be performed only 
after the clinical benefits and risks for the 
individual have been considered, not be-
cause a certain number of days of intuba-
tion have elapsed.”2 Factors to consider 
in switching from an endotracheal tube 
(ETT) to a tracheostomy include the pro-
jected time the patient will need an artifi-
cial airway, the patient’s tolerance of the 
endotracheal tube, the patient’s overall 
condition, the patient’s ability to tolerate a 

surgical procedure (or the alternative per-
cutaneous technique, discussed below), 
and the relative risks of continued tracheal 
intubation versus tracheostomy.3

Two techniques are commonly used: 
the open surgical technique and the percu-
taneous dilational technique. The percu-
taneous technique has several advantages 
over the open surgical technique, including 
a smaller skin incision, less tissue trauma, 
fewer wound infections and less bleeding. 
The percutaneous procedure is performed 
at the bedside, which eliminates the need 
for transport to the operating room and as-
sociated costs and hazards of such trans-
port. The percutaneous procedure is also 
performed faster and decreases the use of 
valuable operating room resources. These 
techniques, performed by the surgeon or 
intensivist, are described elsewhere.2,4,5

There are many advantages to the 
tracheostomy over prolonged endotra-
cheal intubation. Following the procedure, 
the tube tract will mature. This means that 
if the tracheostomy tube should come out 
of the trachea, it can be easily replaced at 
the bedside by the respiratory therapist or 
nurse. Since the tube does not contact or 
traverse the vocal cords, there is no dam-
age to these structures. The tracheostomy 
tube is placed lower in the airway than an 
ETT, so a suction catheter can go farther 
into the airway for more effective suction-
ing. There is a lower incidence of tube 
obstruction, especially since the inner 
cannula may be removed and replaced as 
needed. Replacement of the inner cannula 
also eliminates biofilm, a leading cause 

A tracheotomy is performed in over 50% 
of ventilator-dependent patients. Some 
of the benefits attributed to trache-

otomy versus prolonged intubation include 
improved patient comfort such as potential for 
speech and ability to eat orally, more effective 
airway suctioning, decreased airway resistance, 
accelerated ventilator weaning, and reduced 
ventilator-associated pneumonia. Disadvan-
tages to the procedure are perioperative com-
plications, long-term airway injury, and cost. In 
his article, Dr. Tim Op’t Holt describes two types 
of tracheostomy procedures, the effect of tim-
ing of tracheostomy, weaning from ventilation, 
cost of care, and the incidence of nosocomial 
pneumonia related to tracheostomy.

More than 106,000 body contouring proce-
dures were performed in 2004, up 77% over 
the last 5 years according to the American 
Society of Plastic Surgeons. Body contouring 
procedures have continued to increase due 
the popularity of bariatric surgery. Patients 
with massive weight loss accounted for nearly 
56,000 procedures and continue to drive the 
growth in body contouring. Dr. Susan Gallagher, 
a bariatric specialist discusses documentation 
for reimbursement, surgical options and in-
formed consent together with recommended 
clinical care and preplanning for unexpected 
outcomes. 
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Increasingly, people having bariatric 
surgery are requiring some type of 
reconstructive procedure to manage 
redundant skin that often remains af-

ter massive weight loss. Although the term 
bariatrics has recently become strongly 
associated with weight loss surgery, it 
holds a much broader meaning.1 Bariat-
rics is derived from the Greek word baros 
and refers to the treatment of obesity and 
its associated conditions.2 Therefore, the 
specialty of bariatrics includes weight loss 
surgery, medical weight loss programs, re-
constructive surgery and more. The thread 
tying each of these specialties together is 
the uniqueness of this patient population. 
Many bariatric patients are embarrassed 
by their physical appearance and are of-
ten reluctant to accept care for a variety 
of reasons. Physical assessment, for in-
stance, can be challenging. Equipment as 
common as a blood pressure cuff that is 
poorly fitted will affect accurate assess-
ment.3 Many individuals report emotional 
concerns related to past health care ex-
periences. Categories of obesity are de-
scribed along with commonly recognized 
etiologies. Documentation for reimburse-
ment, surgical options and informed con-
sent are reviewed. Clinical care is present-
ed along with ideas for tools and resourc-
es, including preplanning for unexpected 
outcomes. 

Demographics of obesity
Although obesity is thought to be 

predominantly an American problem, the 
United States ranks 14th worldwide in 
prevalence of obesity. Regardless, weight 
and issues around weight profoundly af-
fect the US population. For example, the 
American Obesity Society reports 67% of 
Americans are overweight. Between 10% 
and 35% are obese (category I and II), and 
nearly 5% are morbidly obese (category 
III).4 In teens, 25%  of 14 to 17-year-olds 
are overweight, as are 40% of 60 to 69 year-
olds and 30% of 70 to 79-year olds. While 
overweight children suffer a disproportion 
amount of emotional cruelty,5 older obese 
Americans experience a disproportionate 
amount of disability, functional decline 
and dependency.6 In the US, $117 billion 
are spent each year on weight and weight-
related health issues, and an additional 
$33 billion are spent on the weight loss 

Body contouring after  
massive weight loss
By Susan Gallagher Camden RN, CWOCN, PhD

industry. Obesity is costly, both economi-
cally and emotionally. 

Despite the increasing numbers of 
larger, heavier people, research suggests 
they still frequently experience prejudice 
and discrimination in all areas of their 
lives.7 Prejudice refers to a prejudgment, 
while discrimination is acting on that pre-
judgment. Most health care professionals 
and people in general agree that most of 
us hold some prejudices toward certain 
categories of individuals; however, in the 
health care setting acting on these preju-
dices is inappropriate on all levels, in the 
absence or presence of the patient. In or-
der to develop a size friendly culture, dis-
crimination has to be prohibited. 

Etiologies of obesity 
Although the etiologies of obesity 

are innumerable, there is one underlying 
fact: weight gain occurs when energy in-
take exceeds energy output. The challenge 
is balancing the many factors that influ-
ence the amount of food consumed and 
energy expended, including emotional, 
environmental and genetic factors, three 
of the major ones. Few people are obese 
due to emotional reasons alone; however, 
there is no doubt they create additional 
stress for those who struggle with weight 
and weight-issues. Environmental factors 
include threats to nutrition and activity. 
High fat, concentrated sugars and pre-
packaged foods are easily accessible but 
often fail to provide quality nutrition with-
out a disproportionate amount of unwant-
ed calories. A reasonable level of activity 
is difficult for people in some age groups 
to achieve. Safety, cost and limited time all 
serve as a threat to healthy living.8 Many 
scientists support the theory that genet-
ics play a part in the obesity crisis to some 
extent. All agree that obesity is a multi-
factoral disease and therefore weight loss 
and health promotion must be addressed 
in a multifactoral manner.

Treatment options for obesity
For the patient who experiences 

weight-related health problems, a num-
ber of tools are available. For example, 
diet and activity have been the mainstay 
for weight loss; however, research sug-
gests that 97% of patients who lose weight 
in this manner will regain the weight and 

possibly more. Pharmaceutical interven-
tion and behavioral counseling as part of a 
medically supervised weight loss program 
improve long term outcomes, but weight 
regain continues to be a lifelong struggle 
for most. In the past fifty years weight loss 
surgery has gained popularity for a number 
of reasons, one of which is its increasing 
success rate. Patient selection and prepa-
ration, surgical technique, size-appropriate 
equipment, special training of members of 
the allied health care team, and long- term 
follow-up have significantly improved out-
comes. Patients report for the first time in 
years they are able to participate in ordi-
nary activities of daily living. Tying one’s 
shoes, fastening a seat belt, riding a bicycle 
and more, are new experiences for many 
people losing massive amounts of weight 
after weight loss surgery. However, for 
many patients, large weight loss is accom-
panied by a troublesome amount of redun-
dant skin.

Problems of redundant skin
The problems of redundant skin are 

many. Patients, physical therapists and oth-
ers attest to the fact that patients experi-
ence considerable problems with center 
of gravity, balance and stability. Patients 
report pain throughout the back and hips 
that interferes with activity and comfort 
in general. Maintaining good hygiene is 
difficult, particularly if the patient has a 
large abdominal pannus or redundant skin 
through the hips and upper thighs. Skin 
breakdown can occur within the intertrigi-
nous areas because of pressure or high 
bacterial load. Ulcers and other lesions 
can develop on and under the abdominal 
panniculus.9 Some patients report exces-
sive odor. Although many patients enjoy 
improved health and quality of life after 
massive weight loss, many are left with a 
different set of problems related to redun-
dant skin. 

The first barrier patients must over-
come is the cost of reconstructive inter-
vention. Clinicians best serve patients 
when they understand their role in docu-
mentation for reimbursement. Insurance 
carriers are interested in medical record 
entries and letters that describe functional 
concerns with redundant skin. Records 
of interest may come from the physician, 
wound care or pain expert, physical/occu-
pational therapist, nurse practitioner and 
others. Photo documentation should in-
clude frontal and lateral views as well as 
areas between skin folds and underneath 
redundant skin. Specific direct and indi-
rect costs of managing pain and skin ulcers 
should be documented along with func-
tional limitations affecting quality of life.10 

Options in body contouring
Body contouring is a term used to 

describe a number of reconstructive pro-
cedures that, when performed together, 
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create a functionally suitable approach 
to managing concerns of redundant skin. 
Common procedures alone or in conjunc-
tion with others could be brachioplasty, 
mastopexy, thigh lift, circumferential lift, 
panniculectomy and others.

A number of factors indicate the 
reconstructive options best suited for a 
particular patient. For example, genetics 
play a role in the quality of the skin and 
other individual differences; however, age 
and extent of weight loss influence the de-
gree of tissue and skin laxity after massive 
weight loss. A number of patients have 
experienced what is described as tissue 
deflation. The term is used in this evolv-
ing specialty to describe loss of fatty tissue 
and is described categorically as: 1) deflat-
ed, 2) minimally deflated or 3) non-deflated 
(minimal loss of fat).11 The degree of tissue 
deflation may dictate the best procedure to 
meet each patient’s unique needs. 

When multiple procedures are need-
ed, the surgeon may choose to perform 
them all at the same time. Other surgeons 
report wanting to avoid a lengthy opera-
tive time and prefer staged procedures, 
perhaps working on the upper body first 
and later the lower body. For example, 
brachioplasty, mastopexy and facial pro-
cedures may be performed first, followed 
at another time with a body lift and thigh 
lift. By restricting surgery to the upper 
body, the patient has strength in the lower 
body to postoperatively conduct activities 
of daily living that would be prohibited if 
both arms and legs were affected. The or-
der of procedures ultimately depends on 
many factors. Physician training, experi-
ence and preferences, and patient prefer-
ence will influence the type of procedure 
selected or the order of procedures per-
formed. 

Preoperative preparation for realistic 
expectation

Education, informed consent and 
clear patient goals are all required to meet 
the patient’s realistic expectations. Pa-
tients and their support person need to 
understand the risks and benefits of surgi-
cal procedures. Immediate postoperative 
risks might include poor wound healing, 
bleeding, pain, embolic episodes and many 
more. A patient exam or contract along 
with a comprehensive informed consent 
allows clinicians to be confident that pa-
tients understand what’s involved. 

Attention to nutritional status is im-
portant in a patient population that has 
recently lost massive amounts of weight. 
Although patients who have had weight 
loss surgery should have had nutritional 
assessment and education at that time, the 
at-risk patient may have disregarded or 
sacrificed this aspect of care with the hope 
of increased weight loss. Other patients 
may have misunderstood the importance 
of nutrition to wound healing and health 

in general. Adequate protein stores along 
with vitamins and minerals are critical to 
a successful recovery and overall good 
outcome. A nutritional consultation may 
serve as an important preoperative com-
ponent.

Intraoperative care 
Most surgical procedures require 

two nurses, e.g., a scrub nurse and circu-
lating nurse. In caring for obese patients, 
some hospitals add a third nurse, espe-
cially at the beginning of surgery. The third 
nurse may be necessary for positioning. 
A task as simple as placing a catheter can 
be technically difficult and, as it is an un-
necessary embarrassment to the patient, a 
nurse usually places the catheter once the 
patient has been properly sedated or anes-
thetized.12 

Urinary catheters are used for sever-
al reasons. Assisting a female patient onto 
a bed pan postoperatively can be difficult 
for caregivers and uncomfortable for the 
patient. In addition, patients receiving an 
epidural catheter for pain control may re-
quire a urinary catheter because of associ-
ated urinary retention. Securing the foley 
catheter high on the patient’s thigh with 
a foley catheter holder will significantly 
reduce the risk of tube dislodgement and 
thereby reduce the risk of UTI infection.

Another intervention of concern is 
the surgical scrub (preparation of the skin 
surface prior to surgery). The nurse must 
ensure that all areas are clean and painted 
vigorously. This can be especially difficult 
in the presence of deep-skin folds. A third 
nurse can help the circulating nurse to 
achieve this task. 

Meaningful Postoperative Care
Routine monitoring of vital signs and 

physiologic progress that requires docu-
mentation includes blood pressure, pulse, 
quality and number of respirations per 
minute, temperature, coughing, and deep 
breathing. 

Patients seem to breathe more eas-
ily when the bed is at 30° (semi-Fowler 
position), as this angle reduces the weight 
of abdominal adipose tissue that presses 
against the diaphragm.13 The patient may 
need encouragement to perform leg exer-
cises and breathing and coughing exercis-
es. Providing the patient with an abdomi-
nal binder (Dale Medical) can encourage 
deep breathing and coughing as well as 
post-operative mobility (Figure 1).14 Early 
activity is encouraged, as it decreases the 
chances of immobility-related complica-
tions. In the acute setting, patients can 
experience complications related to im-
mobility and physical dependence. Seroma 
formation, wound separation and other 
clinical problems can be controlled with a 
properly fitted binder.15 

Wound healing can be problematic 
in some obese patients. Wounds are prone 
to dehiscence. In addition, blood supply to 
fatty tissues may be insufficient to provide 
an adequate amount of oxygen and nutri-
ents, which can interfere with wound heal-
ing. A delay in wound healing may occur if 
the patient has a diet that lacks essential 
vitamins and nutrients. Wound healing can 
also be delayed if the wound is within a 
skin fold, where excess moisture and bac-
teria can accumulate. Furthermore, excess 
body fat increases tension at wound  
edges.16  To reduce the occurrence of ab-
dominal wound separation, some clini-
cians use a surgical binder to support 
the area. The binder will need to be large 
enough to comfortably fit the patient. 
Commercially available abdominal binders 
can accommodate waist sizes of up to 94 
inches (Dale Medical Products, Inc.). 

Creating a plan of care
Although many patients admitted for 

reconstructive surgery have experienced 
massive weight loss, some will still be cat-
egorically obese. Careful patient selection 
is thought to control the incidence of post-
operative complications; however, clini-
cians must plan for unforeseeable risks of 
reconstructive procedures after massive 
weight loss. Obese patients who are hos-
pitalized reportedly are at a higher risk for 
certain common and predictable complica-
tions simply because of their body weight 
and size.17 Criteria-based protocols, poli-
cies or procedures are designed to provide 
a meaningful standard of care for com-
plex, costly patient groups by delivering 
care based on consistent criteria such as 
weight, functional limitation and others.

The goal of standardized care is to 
provide a reproducible, predictable out-
come. In managing the complex needs 
of the bariatric patient, preplanning for 
equipment is thought to be the first step 
for intervention as equipment improves 
mobility; however, by itself, it is simply not 
enough. Rather, a comprehensive interdis-
ciplinary patient care approach specifically Figure 1. Abdominal Binder (Dale Medical Products)
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of ventilator/airway-associated nosoco-
mial pneumonia. Since the tube does not 
traverse the mouth, there is no damage to 
the palate, lips, or teeth, and oral care is 
much easier. Patients with a tracheostomy 
are more comfortable; they do not gag, so 
less sedation is needed. They are able to 
communicate better, since they are able 
to mouth words. In addition, a speaking 
valve such as a Passy-Muir valve may be 
employed to allow speech by patients with 
intact gag reflex. The glottis is competent, 
so there is less risk of aspiration and less 
risk of nosocomial pneumonia. Swallow-
ing is preserved, so oral feeding, which is 
preferred for optimal nutrition is possible. 
Since the tube is shorter and may be larger 
in diameter, there is less resistance to gas 

Tracheostomy in the Mechanically 
Ventilated Patient— continued from page 2

addressing the needs of the patient having 
reconstructive surgery may be necessary, 
and should include the following: 1) a task 
force, 2) a criteria-based protocol, which 
includes preplanning for size-appropriate 
tools and resources, 3) competencies/skill 
set evaluation, and 4) outcome measure-
ment efforts. 

The value of an interdisciplinary task 
force in the initial phase of planning can-
not be overlooked. It is designed to ad-
dress ongoing issues and ideas, and could 
include pharmacists, physical/occupation-
al and respiratory therapists, physicians, 
clinical nurse specialists, ET/WOC nurse, 
and others. The inclusion of a patient rep-
resentative is essential in that he/she un-
derstands the experience of being a larger, 
heavier patient. Each member of the team 
brings a unique and important perspec-
tive.20 Together they improve the quality of 
patient care by offering expertise from a 
variety of disciplines.18

Hospitals and other health care fa-
cilities should have a plan in place for 
the patient’s special needs.19 This could 
include resources such as equipment or 
clinical experts.20 A criteria-based protocol 
is simply preplanning based on specifically 
designated criteria such as the patient’s 
weight, BMI, body width, and clinical con-
dition.21  Actual weight is an important 
consideration because if the weight limit 
of equipment is exceeded then the equip-
ment can break, fail to function properly, 
or result in patient/caregiver injury. Body 
width and circumference are important to 
further understand size-sensitive needs. 
Body width is described as the patient’s 
body at his/her widest point, which could 
be at the hips, shoulders or across the bel-
ly when the patient is on his or her side. 
Body width and circumference can be im-
portant when ordering a wheelchair or bed 
frame because if the equipment fails to ac-
commodate the patient’s full width, ulcers 
can develop where the soft tissue rubs 
the wheelchair arm or frame siderail. Seat 
depth can be inadequate if the patient’s 
body circumference is excessive. Any clin-
ical condition that interferes with mobility 
such as pain, sedation, fear, or resistance 
to participate in care places the patient at 
risk. Criteria-based protocols should be 
designed to meet the needs of the patient 
by ensuring access to resources, such as 
specialty equipment and clinical experts, 
in a timely, cost-effective manner.

Education to ensure basic skills 
or competencies of clinicians is impera-
tive for complex reconstructive surgery 
to succeed. Consider conducting a survey 
to determine the actual learning needs of 
clinicians. The value of a diverse, interdis-
ciplinary task force is that it serves to pro-
vide a pool of experts to develop lesson 
plans/education addressing clinical needs. 
For example, if clinicians are seeking in-
formation pertaining to sensitivity, then a 

social worker, chaplain, nurse expert, and 
patient member of the task force could 
develop a one hour module to teach these 
skills.22 

In order to ensure the long-term suc-
cess of a comprehensive reconstructive 
bariatric program, it is essential to under-
stand and participate in outcome studies. 
Cost, clinical, and satisfaction research 
can be conducted to measure the value 
of an organizational improvement effort. 
Studies examining time from admission 
to equipment availability, expert consul-
tation, incidence of skin injury and other 
performance measures document, from a 
quality perspective, the value of change.23

Risk Management
Part of the preplanning effort must 

include provision for communication, es-
pecially if the postoperative course takes 
an unexpected course. Although some-
times difficult to arrange, a face‑to‑face 
interdisciplinary conference may prevent 
costly clinical intervention and patient/
family disappointment later.24. This impor-
tant risk management strategy includes 
documentation of meetings, individual pa-
tient care goals, and corresponding inter-
vention, which also improves consistency 
and accountability. This level of account-
ability more fully defines each clinician’s 
rights and responsibilities, and the rights 
and responsibilities of the patient and fam-
ily members.

Conclusion
As the need for sound reconstructive 

surgery increases, clinicians across prac-
tice settings and in many areas of exper-
tise seek opportunities to provide care to 
this emerging patient population. Specialty 
programs, clinical experts and properly-
sized equipment help achieve this goal.25
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flow, less dead space, and decreased work 
of breathing. Many believe there is more 
rapid weaning, which is discussed below.

Percutaneous versus surgical: 
complications and outcomes 

Higgins et al6 performed a meta-
analysis to determine if there were any 
differences in complications between per-
cutaneous and surgical tracheostomies. In 
their study of 15 papers with 973 patients 
in which there were 490 percutaneous tra-
cheostomies and 483 surgical tracheosto-
mies, pooled odds ratios revealed statisti-
cally significant results against percuta-
neous tracheostomy for the complication 
of decannulation/obstruction (p = .009). 
There were significantly fewer complica-
tions in the percutaneous group related 
to wound infection (p = .0002) and scar-
ring (p = .01). They also found that the 
weighted mean difference for the cost of 
the percutaneous procedure was $456 less 
than the surgical technique (95% CI: -$482 
to -$430), and it took less time (p <.0001). 
There was no difference in hemorrhage, 
stenosis, death, or false passage.

To perform the percutaneous tech-
nique, the midline neck structures (thyroid 
and cricoid cartilages, sternal notch) must 
be palpable; otherwise the procedure will 
be blind, making the percutaneous method 
less safe. Contraindications to the use of 
the percutaneous technique are morbid 
obesity, repeated tracheostomy, high posi-
tive end expiratory pressure, severe co-
agulopathy, and unusual neck anatomy.4 
However, a chart-review study7 of percuta-
neous tracheostomy in 143 morbidly obese 
patients (body-mass index >35) deter-
mined that the procedure was safe in these 
individuals.

It is puzzling that Higgins et al found 
a greater incidence of decannulation/ob-
struction with the percutaneous technique. 
Our experience has shown that the same 
tracheostomy tube is used regardless of 
technique. With appropriate tube securing, 
there should be no difference in decan-
nulation. Since a tracheostomy tube with 
a removable/disposable inner cannula is 
used, it is unclear how there could be an 
increase in obstruction. Perhaps the au-
thors of the studies used in this analysis 
used dissimilar tracheostomy tubes be-
tween the two tracheostomy techniques. 
In Rana’s review4 of these two techniques, 
it was determined that perioperative com-
plications were more common during 
percutaneous than surgical tracheostomy 
(10% vs. 3%), whereas there were more 
complications postoperatively following 
surgical tracheostomy (10% vs. 7%).

Timing of tracheostomy and 
outcomes

There is considerable debate about 
whether the timing of a tracheostomy 
speeds the process of liberation from the 

ventilator, or if tracheostomy decreases 
the incidence of nosocomial pneumonia 
(so-called ventilator-associated pneumo-
nia), decreases ICU length of stay, etc. An 
examination of several reviews, meta-anal-
yses, and retrospective and prospective 
studies yields varied results, depending 
on method, outcome variable, and patient 
population. For example, in one study,8 
tracheostomy had no positive impact on 
survival when performed on unselected 
mechanically ventilated patients. The tim-
ing of tracheostomy (early versus late) 
made no difference in mortality. The risk 
of pneumonia was not modified by tra-
cheostomy, and tracheostomy increased 
length of mechanical ventilation and ICU 
and post-ICU stays. In addition, tracheo-
stomy increased post-ICU mortality in 
patients weaned from mechanical ventila-
tion who did not have their tracheostomy 
reversed prior to discharge. The authors 
noted that it was not that the tracheos-
tomy tube increased length of stay and 
mortality, but rather that patients with a 
greater severity of illness were likely to 
undergo tracheostomy. Patients undergo-
ing tracheostomy required a greater use 
of resources after leaving the ICU, so it 
was concluded that every effort be made 
to wean the patient from mechanical ven-
tilation without tracheostomy. In an ob-
servational study9 of 5,081 patients in 361 
ICUs over 12 countries, it was found that 
patients with a tracheostomy had a longer 
length of stay in the ICU and in the hos-

pital; ICU mortality was lower in patients 
with a tracheostomy, but there was similar 
hospital mortality among those with and 
without a tracheostomy.

Tracheostomy can reduce the work 
of breathing, improve oral and tracheo-
bronchial hygiene, and improve patient 
comfort and communication. In patients 
with severely limited reserves, tracheosto-
my may provide enough relief from secre-
tion accumulation and the increased work 
of breathing that weaning may be easier 
and faster. We have seen on many occa-
sions rapid weaning and ICU discharge 
only because a tracheostomy provides a 
patent airway, especially in patients with 
altered mental status who cannot other-
wise maintain a native airway. However, 
most of these patients require increased 
intensity of post-ICU airway care and are 
prone to infection.

Early tracheostomy is supported by 
those who cite the risks to the patient of 
prolonged intubation, such as sinusitis, 
soft-tissue irritation, poor oral hygiene, 
discomfort, and the need for additional 
sedation. In 1989, the American College of 
Chest Physicians recommended10 tracheo-
stomy after 21 days of intubation. In an 
analysis of 992 intubated trauma patients, 
Goettler et al11 developed a system to rate 
a patient’s risk for tracheostomy that in-
cluded factors such as Glasgow coma 
scale, injury severity score, anatomic in-
jury scores, and age, and they concluded 
that patients with >90% risk for tracheos-

Patient receives mechanical ventilation

Condition requiring intubation resolved

Consider extubation

Daily assessmant for wearing
Daily interruption of sedation
Tight glucose control
Elevation of the head of the bed
Consideration of noninvasive ventilation

Presence of shock on day 1 of 
mechanical ventilation
APACHE II scores >25

Persistent ventilator requirements on day 7
Pao2/Flo2 ration not improving or worse

Discuss early tracheostomy with the patient/family

• The method of tracheostomy depends on local medical expertise.
Abreviations: APACHE, Acute Physiology And Chronic Health Evaluation; Flo2, fraction of inspired oxygen
Reproduced with permission4

Figure 1. Approach to the timing of tracheostomy in critically ill patients on mechanical ventilation
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tomy undergo early tracheostomy (within 
72 hours of admission). However, in a sys-
tematic review and meta-analysis, Dun-
ham12 concluded that early tracheostomy 
had no influence on mortality, pneumonia 
or laryngeal pathology rates in trauma pa-
tients. Furthermore, he found that patients 
with severe brain injury may be more rap-
idly liberated from mechanical ventilation 
with early tracheostomy. This is consis-
tent with our own observation. If a patient 
with severe brain injury can breathe, and 
a patent airway is maintained with a tra-
cheostomy, there are fewer ventilator and 
ICU days. Clearly, this is a topic of inter-
est, as an additional prospective study13 

confirmed the results of both the Goettler 
and Dunham papers. This study enrolled 
60 trauma patients and was stopped at the 
interim analysis, since there was no differ-
ence in length of ventilator support, fre-
quency of pneumonia, or death.

On the other hand, Arabi et al14 
found that duration of mechanical ventila-
tion was significantly shorter (p <.0001) 
with early tracheostomy (<7 days from ad-
mission) than later tracheostomy (>7 days 
from admission) in a group of 136 trauma 
patients who underwent tracheostomy. 
These patients were matched for injury 
severity score (ISS), Acute Physiology and 
Chronic Health Evaluation (APACHE II) 
scores, and Glasgow Coma Scale (GCS) 
scores. The time from tracheostomy to 
weaning was the same, as was the number 
of days from tracheostomy to discharge; 
what delayed discharge was the delay in 
tracheostomy. Rana’s review4 of several 
studies of the timing of tracheostomy, in-
cluding that of Arabi, concluded that the 
duration of mechanical ventilation and the 
total cost of hospitalization were signifi-
cantly lower when tracheostomy was per-
formed early rather than late (5.9 versus 
16.7 days of ventilation). In the only study 
specifically of patients in the medical ICU, 
Rumbak et al15 showed that the length of 
ICU stay, days of ventilation, and mortality 
were significantly lower in their early per-

cutaneous tracheostomy group (<48 hours 
or 14-16 days). Furthermore, in a recent 
Cochrane meta-analysis, Griffiths et al16 
found that with early tracheostomy there 
was no difference in mortality or risk of 
hospital acquired pneumonia, and there 
were significantly fewer ventilator and 
ICU days. Patients who had an early tra-
cheostomy underwent less sedation and 
had increased mobility.

The APACHE II score seems to be a 
good predictor of the need for tracheos-
tomy during the first several days of venti-
lation. The combination of a score >25 and 
shock at the time of admission is a predic-
tor of poor outcome, and early tracheos-
tomy should be discussed with the patient 
and/or family (Figure 1). This is consistent 
with Heffner’s conclusion17 that critically-
ill patients should first undergo stabiliza-
tion and a trial of therapy to determine if 
extubation will be likely within the first 
several days of ventilation. If the patient 
remains dependent on the ETT for a week, 
tracheostomy should be considered, and 
the decision will be based on the likeli-
hood of benefit and the anticipated dura-
tion of need for ventilation.

Pierson’s review18 of tracheostomy 
and weaning considered many of the stud-
ies cited here, and my conclusions are 
consistent with his. He notes that studies 
of the effect of tracheostomy on weaning 
are subject to many methodological prob-
lems (Table 1) and the tendency to treat 
patients with a tracheostomy differently 
from those with an endotracheal tube. 
Healthcare professionals tend to look at 
a patient with a tracheostomy and have a 
“feeling” that he or she is ready for wean-
ing, but we don’t have that same opinion 
when we see an ETT. We proceed to pro-
mote spontaneous breathing trials more 
often when we see a tracheostomy tube 
than when we see an ETT. Based on these 
references, it appears that there is a ben-
efit to early tracheostomy, when careful 
consideration is made regarding the pa-
tient’s acuity and wishes, and the decision 
should never be arbitrary, based only on 

a finite number of ETT-dependent days. 
There seems to be a trend towards fewer 
ventilator days, length of stay, and a lower 
cost of hospitalization when tracheostomy 
is performed early.

Incidence of ventilator-associated 
pneumonia and tracheostomy

A 2004 evidence-based guideline19 
for the prevention of ventilator-associat-
ed pneumonia (VAP) did not recommend 
early tracheostomy as a way of preventing 
VAP. The authors stated that there was no 
difference in the incidence of VAP subse-
quent to early tracheostomy versus late 
tracheostomy, and that the trials they re-
viewed were methodologically flawed.

Subsequently, two studies of 856 pa-
tients and another review concluded that 
there was a decrease in VAP when tracheo-
stomy was performed early. In a retrospec-
tive study by Möller et al,20 the incidence 
of VAP was significantly higher in the late 
tracheostomy group (42.3% vs. 27.2%). In 
addition, the authors found that in the late 
tracheostomy group there was a decrease 
in ventilator days, ICU length of stay, and 
hospital length of stay. In a prospective 
study of VAP, Ranes et al21 identified the 
factors associated with hospital mortality 
from VAP as diagnosis on admission, the 
need for vasopressors during hospitaliza-
tion, and not undergoing a tracheostomy. 
Tracheostomy performed during the hos-
pitalization was associated with better 
hospital survival. In a recent review, Leong 
and Huang22 noted that some studies con-
firmed previous findings of a decrease in 
VAP, ICU length of stay, and days requir-
ing mechanical ventilation, while others 
did not. Variability in patient population 
and defining early versus late contribute to 
the lack of consensus. Regardless, none of 
these studies concluded that late tracheos-
tomy decreased the incidence of VAP.

Securing the tracheostomy tube
Once through the trachea, the tra-

cheostomy tube is often secured in place 
by suturing the flange of the tube to the 
skin. This is followed by tying the tube in 
place using cotton twill tape: The end of 
the tape is folded over onto itself and a 
short horizontal slit is made. The twill tape 
is threaded through the slot in the flange 
adjacent to the sutures (if present). The 
loose end of the tape is threaded through 
the slit. The loose end is then pushed 
under the patient’s neck and threaded 
through the slot in the other side of the 
flange and tightened to allow a finger or 
two behind the tie. When the twill tape be-
comes soiled, it is replaced.

Another way of securing the tracheo-
stomy tube is with a commercial device. 
These devices feature a padded neck band 
and Velcro®-type tabs, so the therapist or 
nurse does not have to tie knots. The neck 
band is in two pieces. Each piece has a 

Figure 2. Tracheostomy tube holder (courtesy of Dale Medical): 
Padded neck band circles the neck. Velcro-type tabs hold the neck 
band to the tracheostomy tube.

Table 1. Potential obstacles to success-
ful clinical studies on tracheostomy 
and weaning

●  Inability to blind investigators (and 
clinicians) as to groupings

●  Bias of clinicians managing patients

●  Inability to predict which patients will 
require prolonged ventilatory support

●  Varying weaning protocols

●  Varying criteria for weaning success and 
failure

●  Funding and reimbursement factors

●  Varying specialties performing procedure

●  Varying levels of training and experience 
among operators
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2. 	List surgical options available in managing 
issues of redundant skin

3. 	Outline pre-, intra- and post-operative 	
care for patients having reconstructive sur-
gery

4. 	Discuss the evidence for performing a tra-
cheotomy on a mechanically ventilated pa-
tient earlier, rather than later in the course 
of ventilation, as it relates to outcomes and 
liberation from mechanical ventilation.

5. 	Explain the differences between the two 
types of tracheostomy procedure percuta-
neous dilation and open  
surgical 
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Velcro-type tab to place through one slot 
of the flange. The longer of the two neck 
bands is brought behind the patient’s neck 
and is pressed onto the short neck band 
once tightened. One product features 
moisture-repellant neck bands and some 
elastic to allow for edema and coughing 
(Figure 2).

Conclusion
Following the initiation of mechani-

cal ventilation, tracheostomy is performed 
in up to 59% of patients, with a reported 
mean of 19.6%. It is often performed to 
facilitate continued mechanical ventila-
tion, to facilitate weaning and oral feed-
ing, and is better tolerated by the patient 
than the endotracheal tube. The percuta-
neous route is preferred over the surgi-
cal route, as it is accomplished faster, at 
less expense and with fewer complica-
tions. There is considerable debate about 
the timing of tracheostomy —early versus 
late—and the outcomes of studies vary 
widely in terms of post-tracheostomy cost 
of care, days of mechanical ventilation, 
and days in the ICU. There is no clear con-
sensus about the timing of tracheostomy, 
and there are obstacles to successful clini-
cal studies on tracheostomy and weaning. 
It seems that early tracheostomy is associ-
ated with a decreased incidence of ventila-
tor/artificial airway-associated pneumonia. 
The tracheostomy tube  may be secured 
with sutures  or a commercially available 
device that incorporates Velcro to facili-
tate tube security. A tracheostomy should 
be performed only after the clinical ben-
efits and risks for the individual have been 
considered, not because a certain number 
of days of intubation have elapsed.
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1. Identify the prevalence of obesity
2. List surgical options available in managing issues 

of redundant skin
3. Outline pre-, intra- and post-operative care for 

patients having reconstructive surgery
4. Discuss the evidence for performing a tracheotomy 

on a mechanically ventilated patient earlier, rather 
than later in the course of ventilation, as it relates 
to outcomes and liberation from mechanical 
ventilation.

5. Explain the differences between the two types of 
tracheostomy procedure percutaneous dilation 
and open surgical 
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1.	 What is the percentage of American adults who 
reportedly are morbidly obese (category III)?
a. 	27%
b.	 2%
c.	 5%
d.	 12%

2.	 Which of the following statements are true about 
bariatric weight loss surgery?
a.	 Weight loss surgery was first introduced in 1980
b.	 About 12,000 people had weight loss surgery last 

year
c.	 Massive weight loss following bariatric weight loss 

surgery could lead to symptomatic redundant skin
d.	 Early weight loss surgery involved resection of the 

esophagus

3.	 Many patients regain weight after loss due to 
diet and activity. What is the percentage?
a.	 25%
b.	 32%
c.	 97%
d.	 12%

4.	 Postoperative care of the patient having 
reconstructive surgery includes
a.	 assessment of pain, vital signs, repositioning every 

4 hours
b.	 vital signs, repositioning every 4 hours, properly 

sized equipment
c.	 vital signs, physiologic progress, bed at 30°
d.	 assessment of pain, vital signs, keeping the bed flat

5.	 Reconstructive surgery(ies) to remove excess 
abdominal skin is referred to as
a. 	brachioplasty
b.	 mastopexy
c.	 panniculectomy
d. 	all of the above

6.	 Problems associated with redundant skin are
a.	 pain and excessive perspiration
b.	 pain, skin lesions, hygiene challenges, odor
c.	 sexual dysfunction
d.	 hygiene, center of gravity and orthopedic 

challenges

7.	 Tissue deflation refers to loss of 
a.	 vascular support
b.	 underlying structures
c.	 fatty tissue
d.	 muscular atrophy

8.	 Immediate postoperative risks might include 
a.	 poor wound healing, bleeding, pain, embolic 

episodes
b.	 reluctance to participate in care
c.	 poor wound healing, bleeding, subphrenic pain
d.	 inadequate protein intake	

9. 	 Which of the following are indications for a 
tracheotomy? 
I. 	 upper airway obstruction 
II. 	 facilitate long-term mechanical ventilation 
III. 	facilitate tracheobronchial hygiene 
IV. 	anorexia
a. I, II, III only
b. II, III, III only
c. I, II, IV only
d. I, III, IV only

10. 	According to a large, multicenter study, what 
percentage of mechanically ventilated patients 
receive a tracheostomy?
a. 10%
b. 20%
c. 25%
d. 30%

11. 	Which of the following are advantages of a 
tracheostomy over endotracheal intubation? 
I.	 absence of tracheal stenosis 
II. 	 no vocal cord damage 
III. 	ability to suction deeper into the tracheobronchial 	
 	 tree 
IV. 	oral feeding is possible
a. I, II, III only
b. I, III, IV only
c. I, II, IV only
d. II, III, IV only

12. 	Advantages of the percutaneous tracheotomy 
over the surgical tracheotomy include all of the 
following EXCEPT:
a. decreased incidence of decannulation
b. lower cost 
c. fewer wound infections
d. takes less time

13. 	Nurses and respiratory therapists believe that 
patients with a tracheostomy can be weaned 
from the ventilator faster because:
a. 	 the literature has substantiated that belief
b. 	they look at a patient with a tracheostomy and 

have a “feeling” that he or she is ready for weaning
c. that is their experience
d. the patients tend to be less acutely ill by the time 

they receive a tracheostomy

14. 	Which of the following are used to secure a 
tracheostomy tube? 
I. 	 adhesive tape 
II. 	 a commercial tracheostomy tube securing 		
 	 device 
III. 	sutures 
IV. 	cloth twill tape
a. I, III, IV only
b. I, II, IV only
c. I, II, III only
d. II, III, IV only


