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Background: Whether prophylactic tracheotomy can shorten the duration of mechanical ventilation (MV)
in high risk patients eligible for lung cancer resection. The objective was to compare duration of MV and
outcome in 39 patients randomly assigned to prophylactic tracheotomy or control.

Methods: Prospective randomized controlled, single-center trial (ClinicalTrials.gov Identifier:
NCTO01053624). The primary outcome measure was the cumulative number of MV days after operation
until discharge. The secondary outcome measures were the 60 days mortality rate, the ICU and the hospital
length of stay, the incidence of postoperative respiratory, cardiac and general complications, the reventilation
rate, the need of noninvasive ventilation (NIV), the need of a tracheotomy in control group and the tracheal
complications.

Results: The duration of MV was not significantly different between the tracheotomy group (3.5+6 days)
and the control group (4.7£9.3 days) (P=0.54). Among patients needing prolonged MV >4 days, tracheotomy
patients had a shortened duration of MV than control patients (respectively 11.4+7.1 and 20.4£9.6 days,
P=0.04). The rate of respiratory complications were significantly lower in the tracheotomy group than in the
control group (28% vs. 51%, P=0.03). Six patients (15%) needed a postoperative tracheotomy in the control
group because of a prolonged MV >7 days. Tracheotomy was associated with a reduced need of NIV (P=0.04).
There was no difference in 60-day mortality rate, cardiac complications, intensive care unit and hospital
length of stay. No death was related with the tracheotomy.

Conclusions: Prophylactic tracheotomy in patients with ppo FEV1 <50% who underwent thoracotomy for
lung cancer resection provided benefits in terms of duration of prolonged MV and respiratory complications

but was not associated with a decreased mortality rate, ICU and hospital length of stay and non-respiratory

complications.
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Introduction

For a long time, the impact of tracheotomy on the duration
of MV has been debated. There are a lot of theoretical
advantages that promote the use of tracheotomy in the
postoperative period of patients with altered pulmonary
function or when it compared with intubation: tracheotomy
decreases work of breathing (1,2), eases bronchial secretions
clearance (3) and improves patient’s comfort (4). These
advantages may facilitate postoperative outcomes. In
surgical patients admitted to ICU, a previous study
suggested that early tracheotomy performed before
postoperative day 7 decreased the duration of MV and the
ICU length of stay compared to translaryngeal tracheal
intubation (5). Nevertheless, the interest of prophylactic/
early tracheotomy remains still questionable even in the
field of thoracic surgery where some patients with chronic
obstructive pulmonary disease (COPD) have an impaired
pulmonary function and marginal respiratory mechanic.
However, we know that patients with severe COPD
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experience significantly more pulmonary complications,
prolonged mechanical ventilation (MV) (6,7), and finally
had more than a fourthfold 30 days mortality rate (8).

In 2001, date of the beginning of this trial, Heffner
identified numerous biases in the studies about this topic (9):
retrospective studies, non random assignment, variation
in the definition of early vs. late tracheotomy, wide
variation of patient included (medical, surgical, trauma)
and no clear definition of the weaning protocol. More
than 10 years later, no optimal timing has been identified
to perform a tracheotomy in medical or surgical patients
needing a prolonged ventilation (10). In thoracic surgery,
three randomized controlled trials (RCT) have tested
the prophylactic minitracheotomy and have showed that
it facilitates bronchial secretion removal and sometimes
complications related to (11-13). However, none of
these studies gave informations about the influence of
minitracheotomy on the length of MV and the need of
reventilation. One explanation may be that the small inner
diameter of the minitracheotomy (4 mm) is less favourable
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to the respiratory mechanic and the weanability than large
diameter (14).

This protocol has been designed to determine if
surgical tracheotomy performed in the operating room
immediately after lobectomy or pneumonectomy for lung
cancer (i.e., prophylactic tracheotomy) in patients with
low postoperative pulmonary function could (I) decrease
the duration of postoperative MV; and (II) improve the
postoperative outcomes. We hypothesized that prophylactic
tracheotomy could reduce the length of MV and the
number of respiratory complications.

Methods
Design

This prospective, randomized single center controlled
trial (NCT01053624) was conducted from October
2001 to October 2014 but was stopped during 3 years in
2006, 2008 and 2011. Included patients were randomized
preoperatively into two groups: group T underwent
prophylactic tracheotomy with Tracheoflex® (Teleflex,
Athlone, Co Westmeath, Ireland) in the operative room
immediately after the closure of the thoracotomy and the
group C was control patients. The local ethic committee
approved the protocole. Patient written informed consent
was obtained before randomization.

Patients

Prior surgery, former smokers were encouraged to
quite smoking. Two to 3 weeks prior surgery, a chest
physiotherapy prescription was ordered and was conducted
out of the hospital at physiotherapist‘s discretion. We
defined patients with low predictive postoperative
function as patients with a predictive postoperative
forced expiratory volume in 1 second (ppoFEV1) less
than 50%. Preoperative pulmonary assessment included
spirometry, diffusing capacity for CO by single breath
method (DLco) and arterial blood gases in room air.
Maximal oxygen consumption (VO2max) was determined
using an incremental exercise test on a cyclo ergometer.
Postoperative pulmonary function was calculated with the
scintigraphic method (15) for the pneumonectomy patients
and with the arythmetic methods for the lobectomy patients
if the scintigraphy was lacking (16) using the formula:
Postoperative pulmonary function = preoperative
pulmonary function - (1 - number of resected segments/19).
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We considered that three segments composed the right
upper lobe, two the middle lobe, five the right upper lobe,
five the left upper lobe and four the left lower lobe.
The inclusion criteria were:
@D 30%< %ppoFEVI <50%;
(II)  Age between 18 and 79 years old;
(IIT) Preoperative diagnosis of lung cancer or high
suspicion of lung cancer;
(IV)  Predicted postoperative DLco (ppoDLco) >30%;
(V)  Predicted postoperative VO2max (ppoVO2max)
>10 mL/kg/min;
(VI) Surgical approach by lateral or posterolateral
thoracotomy;
(VII) Informed consent obtained by patient.
The exclusion criteria were:
@ Age less than 18 and more than 79;
(II)  Pregnant woman;
(III)  Preoperative tracheotomy;
(IV)  Vocal cord paralysis;
(V)  Phrenic nerve paralysis on the operated side
(except for pneumonectomy);
(VI) Neuromuscular disorders;
(VII) Previous pharyngeal or laryngeal surgery;
(VIII) Anatomical deformity of the neck making risky a
tracheotomy;
(IX)  Video assisted thoracoscopic surgery;
(X)  Lung resection less important than planned at the
inclusion (ppoFEV1 >50%).

Intervention

Lung resection was performed through a lateral or a
posterolateral thoracotomy. All patients were given
amoxicillin and clavulanic acid as antibiotic prophylaxis.
Randomization was done during the intervention when
the lung resection and lymphadenectomy were performed.
Tracheotomy was performed in the operative room by
the thoracic surgeon immediately after the closure of the
thoracotomy under the same general anesthesia. The
patient was in supine position with the neck extended. A
2 cm transversal skin incision and an elective dissection of
the median tissue of the neck were performed with the help
of thin retractors. Care was taken to dissect the inferior
aspect of the thyroid isthmus and to coagulate the veins in
front of the trachea. A transversal incision just below the
second tracheal ring was made. We took care to coagulate
any bleeding from the tracheal section line. The double
lumen bronchial tube was removed and secretions were
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aspirated. The canula (Tracheoflex®) was inserted and its
balloon inflated at the optimal pressure to avoid air leakage
or tracheal ischemia. Finally the canula was secured with
the neck tapes.

Outcomes measures

The primary outcome measure was the cumulative number
of MV days after operation until discharge. We stopped the
count of MV days when the criteria of the weaning protocol
were reached (17): spontaneous breathing with a level of
inspiratory aid <10 cm H,O, good level of consciousness,
oxygen saturation >90% with a fraction of inspired oxygen
less than 50% and a positive expiratory pressure <5 cm
H,O, no need for hight dose of vasoactive or sedative
agents. Prolonged MV was defined as the number of MV
>2 days. Because the postoperative death could impact
positively the duration of MV if early death or negatively
if lately death, the duration of prolonged MV has been
measured among survivors.

The secondary outcome measures were:

@O 60 days mortality rate;

I ICU length of stay;

(IIT) Hospital length of stay;

(IV) Incidence of postoperative respiratory
complications defined as pneumonia (new
chest infiltrate on X-ray film and temperature
more than 38.5 °C and purulent sputum), non
cardiogenic pulmonary edema, empyema or
pleural effusion needing drainage, broncho-
pleural fistula, lobar atelectasis needing fiber
bronchoscopy, pulmonary embolism proved by
computed tomography scan;

(V)  Reventilation, need of non invasive ventilation,
need of a tracheotomy because prolonged
ventilation more than 7 days;

(VI) Incidence of postoperative cardiac complications
defined as arrhythmia needing treatment, cardiac
failure needing in trop drug, acute coronary
stroke;

(VII) Tracheal complications;

(VIII) General complications;

(IX) The report of postoperative complication
according a standardized classification (18).

Follow up

Pain relief consisted of a thoracic epidural analgesia
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(sufentanyl and ropivacaine) or patient’s controlled
intravenous narcotic analgesia. All patients received
intravenous infusion of paracetamol (4 g per day). At the
end of the operation, patients were admitted to the ICU.
On the first postoperative days, patients received respiratory
physiotherapy twice daily and aspiration of the tracheotomy
was performed routinely. Later in the postoperative
period, the frequency of tracheal suction and respiratory
physiotherapy were dictated by patients’ clinical conditions.
Fiber bronchoscopy were indicated (I) in case of persistent
sputum retention or lobar atelectasis in spite of additional
respiratory physiotherapy and endo tracheal suction (for
tracheotomy patients); (II) in case of life threatening
complications as pneumonia or bronchopleural fistula.
Postoperative complications were prospectively collected
and notified on the thoracic and cardiovascular French data
base EPITHOR® (19). After operation, the resumption of
oral intake was performed according our current practice
after major thoracic surgery: no liquid food during 48 h,
seated position out of bed during feeding, presence and
advice of a nurse during the first meal. The tracheal cannula
was removed when the patient was able to seat down out of
bed and to cough spontaneously its bronchial sputum. For
patients in the control group, the tracheal double lumen
tube was removed after at least 30 minutes of spontaneous

breathing.

Statistical analysis

Due to the lack of information on literature when this study
has been planned, the sample size was determined according
to capacity to recruit, sample size of studies on the same
scientific area and regardless of estimations about effect
size. A total of 68 randomized patients were necessary to
detect an effect size of 0.8 concerning the primary outcome,
for two-sided a type I error of 0.05 and a statistical power
of 90%. Finally, we have decided to increase the sample
with 10 additional patients (39 in each arm). All analyses
were conducted on data from the intention-to-treat
population. Baseline characteristics were presented as the
mean = standard deviation or the median (interquartile
range) according to statistical distribution for quantitative
data and as the number of patients and associated
percentages for categorical parameters. Comparisons
between randomisation groups were performed using usual
statistical tests: chi-squared test or Fisher’s exact test when
appropriate for categorical variables and student #-test or
Mann-Whitney test when conditions of 7-test were not met

Chin Clin Oncol 2015;4(4):40



Chinese Clinical Oncology, Vol 4, No 4 December 2015

1,720 L and P for lung cancer

.

370 L patients with respect of the criterias

94 inclusions
16 patients with resection
less important than planned
78 randomizations

e S

Tracheotomy group Control group
N=39 N=39

Figure 1 Patient flow diagram.

(assumption of normality studied using Shapiro-Wilk
test and homoscedasticity by Fisher-Snedecor test) for
quantitative parameters. In multivariate context, regression
models (linear for quantitative outcome and logistic for
binary dependent variable) were proposed considering
covariables fixed according to univariate results and clinical
relevance. The interaction between factors were studied
and when P<0.05, subgroups analyses were explored. The
time-to-event curves were calculated with the Kaplan-
Meier method. Statistical analysis was performed using
Stata software, version 13 (StataCorp, College Station, TX,
USA). The tests were two-sided, with a type I error set at
a=0.05.

Results

Over a 10-year period, 39 patients were enrolled in each
group (Figure I). The main reasons for non inclusions were
increased number of video assisted thoracoscopic surgery
for lobectomy patients, refusal of consent, team reluctance
about the patient understanding, difficulties in organising
inclusion and logistical reasons. No patients were lost to
follow up on day 60. Randomized patients’ characteristics
were similar for the two groups (Table I).

Primary outcome measure

The duration of MV among survivors (37 patients in each
group) was not significantly different between the T group
(3.5+6 days, minimum 0, maximum 24) and the C group
(4.7+9.3 days, mini 0, maxi 35) (P=0.54).

The number and the characteristics of patients with MV
>2 days was not significantly different between the T group
and C group (Zable 2). There was a trend to a decrease of
the duration of prolonged MV in tracheotomy patients
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(9.6£6.9 days) compared to the control patients (17.1+
10.9 days) (P=0.07). The difference became significant on
postoperative day 4 (P=0.04) (Figure 2, Table 3). Univariate
analyses were proposed to study the predictive factors of
MV >2 days. Multivariate analysis confirmed that VO2max
and pneumonectomy of prolonged MV >2 days were
predictive. The results are presented in Table 4.

Secondary outcome measures

The 60 days mortality rate was 5.1% (two deaths in
each group). In the tracheotomy group, the two patients
had bronchopleural fistulas and died respectively from
multiorgan failure on postoperative day 34, and from
pulmonary embolism on postoperative day 45. In the
control group, one patient died from pneumonia on
postoperative day 31 and the other patient died from
pneumonia and bowel infarction on postoperative day 5.

The ICU and hospital length of stay were not
significantly different between the T group (respectively
12.1+12.2 and 26.1+21 days) and the C group (respectively
9.6+13.6 and 21.6+16 days).

The percentage of patients who developed pneumonia,
noncardiogenic edema, lobar atelectasis needing
bronchoscopy and pulmonary embolism was respectively
10%, 2.5%, 2.5% and 2.5% in the T group and 23 %,
10%, 10% and 5% in the C group. Ten percent of the
patients developed a bronchopleural fistula pulmonary in
the T group and 7% in the C group. In both groups, 5%
of patients developed pleural effusion. Finally, patients who
experienced respiratory complications were significantly
lower in the T group (28%) than in the C group (51%)
(P=0.03). Detailed results on postoperative respiratory
complications are exposed in Figure 3.

A lower number of patients needed a change of
ventilatory support in the T group than in the C group and
the difference was significant for the need of non invasive
ventilation (P=0.04) (Figure 4). Six patients (15%) needed
a tracheotomy in the T group because of a prolonged MV
>7 days. Four patients (10%) needed reventilation in the T
group compared to 8 patients (20%) in the C group (P=0.2).

Sixteen patients (41%) developed one or more
postoperative cardiac complications in each group
respectively 10 arhythmias, 6 cardiac failure and 1 acute
coronary stroke in the T group and 12 arrhythmias and
5 cardiac failures in the C group.

Tracheotomy related complication were a lack of
cutaneous healing needing surgical repair (2 patients) and

Chin Clin Oncol 2015;4(4):40
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Characteristics Tracheotomy group, N=39 Control group, N=39 P value
Age + SD (years) 63.5+8.2 59.9 +7.8 0.05
Sex ratio 33/6 31/8 0.55
BMI + SD (kg/m?) 23.9+4.6 24.1+4.3 0.9
Stop smoking >6 weeks 27 30 0.44
Neoadjuvant RT or CT 19 24 0.26
Diabete melitus 3 3 1
ASA score: 1/2/3 1/23/15 0/20/19 0.49
%FEV1 + SD 58.5+11.2 60.5+15 0.52
FEV1/FVC + SD 56.8+10.1 58.6+10.8 0.53
%DLco + SD 60+15.8 63.6+16.7 0.33
VO2max + SD (mL/kg/min) 19.2+3.4 19.7+3.6 0.58
%ppoFEV1 + SD 41.3+4.7 41.7+6.7 0.66
%ppoDCO + SD 42.2+10.1 44.9+12.6 0.31
ppoVO2max + SD (mL/kg/min) 14.3+3.5 13.7£2.5 0.48
Lobectomy/pneumonectomy 19/20 20/19 0.8
% resection + SD 26.4+13.9 28.9+13.9 0.43
Extended resection 12 13 1.00
LA/SVC/carina/chest wall 4/1/3/4 4/3/5/1 0.43
TNM stage: I/II/1II/IV 8/15/14/2 9/13/12/5 0.6
Epidural analgesia 8 6 0.55

BMI, body mass index; RT, radiotherapy; CT, chemotherapy; ASA, American Society of Anesthesiology; %FEV1, percentage of
forced expiratory volume in 1 second; FVC, forced vital capacity; %DLco, percentage of diffusing capacity for carbon monoxide;
VO2max, maximal oxygen consumption; ppo, predictive postoperative; LA, left atrium; SVC, superior vena cava.

an accidental dislogment of the canula without consequence
(1 patient).

"The Figure 5 exposes the rates of postoperative complications
according to the standardized classification from Seely and
coauthors (18). The difference was not significant between
the two groups (P=0.5).

Discussion

The main results of this randomized controlled trials of
patients with a low postoperative pulmonary function show
that prophylactic tracheotomy provided a more favourable
outcome in terms of duration prolonged MV >4 days and
respiratory complications.

Among the strategies to reduce postoperative respiratory
complications, the place of tracheotomy is not clearly
defined even for patients with low pulmonary function.

Consequently, no guideline gives criteria for tracheotomy
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in high risk patients eligible for lung resection. In practice,
tracheotomy is usually discussed when a postoperative
respiratory complication occurs leading to prolonged MV
or reintubation. In fact, tracheotomy provides potential
benefits on respiratory mechanics decreasing work of
breathing, peak inspiratory pressure, pressure-time product,
and intrinsic positive end expiratory pressure in both
ventilated (1) and spontaneously breathing patients (2).
Recently, a study has confirmed that a large tracheotomy
tube size improved the diaphragm effort and weanability
indices (14). In the postoperative period, the substantial
advantages of the tracheotomy are also to clear easily
bronchial secretions (3), to improve patient’s comfort (4),
and decrease time of heavy sedation (20). However, despite
these advantages, the interest of prophylactic tracheotomy
in surgical patient with altered pulmonary function or
marginal pulmonary mechanic is not clearly established.

Moreover, the optimal timing of tracheotomy in patients

Chin Clin Oncol 2015;4(4):40
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Table 2 Characteristics of patients with prolonged mechanical ventilation (MV >48 h)

Characteristics Tracheostomy group, N=13 Control group, N=10 P value
Age + SD (years) 64+8.7 61+7.7 0.40
Sex ratio 8/2 1.00
BMI = SD (kg/m?) 24.5+3.1 22.3+3.6 0.57
Stop smoking >6 weeks 8 1.00
Neoadjuvant RT or CT 2 0.18
Diabete melitus 0 0.49
ASA score: 1/2/3 0/6/4 1.00
%FEV1 + SD 63.3+x11.9 59.1+19.3 0.66
FEV1/FVC = SD 63.2+7.1 61+14.4 0.93
%DLco + SD 65.2+14.3 65.5+18.1 0.93
VO2max + SD (mL/kg/min) 19.5+3.9 19.4+2.8 0.85
%ppoFEV1 + SD 41.5+5.4 37.8+9.2 0.38
%ppoDCO + SD 41.3+6.2 43.4 0.93
ppoVO2max + SD (mL/kg/min) 14.4+3.5 13.8+2.7 0.40
Lobectomy/pneumonectomy 2/8 0.66
% resection + SD 32.5+14 33+10.6 0.83
Extended resection 6 0.41
LA/SVC/carina/chest wall 1/1/0/2 2/0/3/0 0.19
TNM stage: I/II/II/IV 3/5/5/0 4/3/2/2 0.41
Epidural analgesia 1 1.00

MV, mechanical ventilation; BMI, body mass index; RT, radiotherapy; CT, chemotherapy; ASA, American Society of
Anesthesiology; %FEV1, percentage of forced expiratory volume in 1 second; FVC, forced vital capacity; %DLco, percentage of
diffusing capacity for carbon monoxide; VO2max, maximal oxygen consumption; ppo, predictive postoperative; LA, left atrium;

SVC, superior vena cava.

Patients
40

Tracheotomy group
35 1

Control group

30

25

20

15

10 -

0 L
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36
Days on MV

Figure 2 Duration of mechanical ventilation in the T group

(tracheotomy) and the C group (control).
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with prolonged MV is still debated. In the past decade, there
has been a trend to shorten the delay of tracheotomy. Large
multicenter studies found that tracheotomy was performed
after a median of 11 days at the beginning of the century (21)
and more recently that tracheotomy performed on day 7
was associated with potential advantages on weaning,
ICU length of stay, and pneumonia, when compared
to tracheotomy performed on day 14 (22). There is no
longer any doubt that the advantages of minitracheotomy
performed with percutaneous dilational technique (less
time to perform, less expensive, performed in ICU) has
provided the opportunity to test the tracheotomy early
postoperatively (4) and even as a prophylactic strategy to
reduce postoperative complications (3).

In our study we chose to use a tracheotomy tube with a
8 mm inner diameter rather than minitracheotomy (inner

Chin Clin Oncol 2015;4(4):40
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Table 3 Sensitivity analyses for the duration of MV among survivors with prolonged MV

Tracheostomy group (N=37)

Control group (N=37)

Variables - - - - P value
Patients Duration Patients Duration

MV >2 days 13 9.6+6.9 10 17.1+10.9 0.07

MV >4 days 10 11.4+71 8 20.4+9.6 0.04

MV, mechanical ventilation.

Table 4 Univariate analyses of risk factors as predictors of mechanical ventilation >2 days

Variables Odds ratio P value 95% CI (lower) 95% ClI (upper)
Univariariable analysis
Amount of resection >20% 2.61 0.09 0.84 8.04
%DLco <60 2.85 0.03 1.07 7.57
VO2max =20 mL/kg/min 0.4 0.10 0.13 1.19
Pneumonectomy 4.81 0.003 1.7 13.49
Pneumonectomy/combined lung and chest wall resection 5.42 0.002 1.86 15.77
Multivariate analysis
VO2max =20 mL/kg/min 0.16 0.018 0.03 0.73
Pneumonectomy 7.72 0.005 1.85 32.2

%DLco, percentage of diffusing capacity for carbon monoxide; VO2max, maximal oxygen consumption.

diameter of 4 mm) to have the maximal benefits in terms
of airway resistance, respiratory mechanic, bronchial
toilet and, in case of prolonged ventilation, to increase
patient comfort with secure airway. The tracheotomy was
performed immediately after the lung resection by the
surgeon in the operating room, so it was advantageous in
term of cost, duration of procedure and disponibility (23).
Inclusion of patients of heterogenous group has
pointed out to probably altered the results on the role of
tracheotomy (5,9). In our study, the majority of our patients
had moderate or severe COPD and all of them underwent
major lung resection for cancer by thoracotomy. For a long
time, we know that patients with severe COPD are six
times more likely to have major postoperative pulmonary
complications after thoracic surgery than patients without
COPD (6). More recently, in a retrospective study including
244 patients, Sekine et 4/. have shown that patients with
COPD experienced more pneumonia and prolonged
MYV, and finally had more than a fourthfold 30 days
mortality rate (8). Today, we know that noninvasive
ventilation (NIV) is effective in decreasing the need for
tracheal intubation in patients with mild or moderate
COPD (24). Nevertheless, a prospective study has
identified some limits of NIV in thoracic surgery: increased
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respiratory rate, number of bronchoscopy performed,
and time spent under NIV were identified as risk factors
associated with NIV failure (25). Patient with NIV failure
developed more pneumonias, had a higher mortality rate
than patients with NIV success and finally 42% of them
needed a tracheotomy. In our opinion, these results show
that a range of high risk patients with poor pulmonary
function, marginal pulmonary mechanic, and risky for
sputum retention who can expect benefits from prophylactic
tracheotomy.

Various definitions of high risk patient have been
proposed in previous RCT and sometime without
measurable criteria (12). Others RCT included all patients
eligible for lung resection (11,13). Because of the use of
NIV in our practice, we selected patients with the most
altered postoperative pulmonary function. We chose
ppoFEV1 to define the operative risk of our patients because
it is the association of two rigorous and easily measurable
parameters world-widely used before lung resection: FEV1
and the amount of resected lung. Indeed, according to
international preoperative assessment guidelines (26,27),
FEV1 is often recommended before lung resection and, for
a long time, has been one of the most reliable test to assess
the operative risk (28). Moreover, FEV1 could be combined

Chin Clin Oncol 2015;4(4):40
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Figure 3 Respiratory complications. *, P<0.05.
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Figure 4 Postoperative changes in ventilarory support.

with the expected loss in pulmonary function to calculate postoperative death (30). In a retrospective review of clinical
the ppoFEV1, another risk factor for lung resection (7,29). records of patients with FEV1 and/or forced vital capacity
In a prospective observational study, Nakahara et al have <50%, Magdaleinat et al. reports a 8.5% mortality rate and
shown that ppoFEV1 was inversely related to the need 70% morbidity rate with a rate of pneumonia, tracheotomy

of postoperative bronchoscopy, tracheostomy and the and prolonged MV of 25%, 24%, and 20% respectively (7).
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Page 10 of 13

Patients
12

Filaire et al. Prophylactic tracheotomy and lung resection

10

0 | Il llla

u Tracheotomy

lllb IVa IVb \

u Control

Figure 5 Repartition of postoperative complication according the standardized classification by Seely and coauthors (18): grade I, without

need for pharmacologic treatment or other intervention; grade II, requires pharmacologic treatment or minor intervention only; grade III,

requires surgical, radiologic, endoscopic intervention, or multitherapy; grade Illa, intervention does not require general anesthesia; grade IIIb,

intervention requires general anesthesia; grade IV, requires intensive care unit management and life support; grade IVa, single organ

dysfunction; grade IVb, multiorgan dysfunction; grade V, death.

A loss in pulmonary function >15% was associated with
a significant higher rate of pulmonary complications. In
a previous prospective study, we found that (I) ppoFEV1
was the best predictor of postoperative hypoxemia and
postoperative pulmonary complications in lobectomy
patients; and (II) patients who experienced pulmonary
complications had a lower ppoFEV1 that patients who did
not (29). Finally, postoperative respiratory complications
are the main causes of major morbidity and mortality
following lung resection (18), reaching the rate of 35%
after pneumonectomy in our French practice (31), and this
issue is largely impacted by risk factors such as low FEV1,
malignant disease and major resection (19).

For the first time to our knowledge, a RCT shows
a potential benefit of prophylactic tracheotomy on the
duration of MV in selected patients eligible for lung
resection. Among patients who experienced more than
2 days of MV, there was a trend to a shorter duration of MV
in the tracheotomy patients compared to control patients.
The difference began to be significant from the fourth
postoperative day. The benefit observed in the tracheotomy
group was not ascribable to greater severity of illness in
the control group. The patients in both groups had similar
characteristics at study inclusion, particularly %DLco and
VO2max known as important parameters of preoperative

© Chinese Clinical Oncology. All rights reserved.
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evaluation (26,27). The increased airway resistance (sputum
retention) and the decreased thoracopulmonary compliance
linked to the lung resection and chest wound injury are
two major causes of the increased work of breathing
and altered breathing pattern after thoracotomy (32). In
this situation, our results emphasize the advantages of
tracheotomy performed as a prophylactic method giving
to our patients immediate and favourable conditions to be
weaned from MV. Our multivariate analysis indicates that
pneumonectomy or patients with low VO2max should get a
better benefit from this strategy.

Main pulmonary complications leading to respiratory
failure after lung resection are sputum retention, atelectasis
and pneumonia. In our study, the rate of atelectasis was
fouthfold less important in tracheotomy patients than in
control. Our results are in agreement with the preventing
role of tracheotomy in sputum retention or atelectasis
demonstrated in previous studies (11,12,33). With an
incidence of 11% to 25%, pneumonia is a major concern
representing the main cause of respiratory failure in COPD
patients (7,8,29). In a RCT, Bonde and coworkers found a
lower but not significant rate of pneumonia in tracheotomy
patients (28%) compared to control patients (38%). The
RCT by Issa and coworkers found a significant lower rate
of pneumonia in tracheotomy patients (13%) compared

Chin Clin Oncol 2015;4(4):40
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to control patients (60%) but this latter study had only
15 patients in each group and an unusual increased rate of
pneumonia in control patients.

In our study, the rate of pneumonia was 10% in
tracheotomy group and 23% in the control group (P=0.2)
and this complication tends to occur within the first 5
postoperative days (respectively 75% and 66% in each
group) as previously reported (34). Taken together, these
results argue for the preventing influence of tracheotomy
on the occurrence of pneumonia.

Non cardiogenic pulmonary edema occurs with an
incidence of 15% after lung resection (35) and the 13%
rate of our study was quiet similar. The causes of this
severe complication included excessive negative pulmonary
pressure which can results from airway obstruction after
extubation (36). Moreover, we know that the upper airway
resistance contributes to 25% to 40% of the airflow
resistance (37). Interestingly, we observed that non
cardiogenic edema occurs in 1 patient of the tracheotomy
group and 4 patients of the control group. In our opinion,
one cannot exclude the preventing role of tracheotomy for
this complication.

In our population of high risk patients, the 60-day
mortality rate was 5.1%. It is an acceptable rate compared to
the 30-day mortality rate of 3.8% in the overall population
of patients eligible for lung cancer resection (19) and the
5% to 6% after pneumonectomy (31,38). With two deaths
in each group and a mortality rate of 5.1%, our results
are quiet similar to the RCT by Bonde and coauthors
who found 5.8% hospital mortality rate and three deaths
in each group (12). Our study confirms that prophylactic
tracheotomy in lung cancer surgery does not worse but does
not provide any benefit in terms of hospital mortality as in
the general population of ICU patients (10) or in cardiac
surgery patients where early tracheotomy was tested (4).
Like others studies, we did not demonstrated benefits
of tracheotomy in terms of ICU and hospital length of
stay (4,11,13,22).

The rate of tracheotomy complication was 3.8% in our
series. Two were minor complications (lack of cutaneous
healing). The accidental decannulation occurred in ICU
and the cannula was immediately replaced without life-
threatening consequences nor death related to. It is a
relatively low rate in accordance with the literature (39)
and the surgical technique (40) but we evaluated only peri-
operative complications and not late complications.

In conclusion, prophylactic tracheotomy in patients with
ppo FEV1 <50% who underwent thoracotomy for lung

© Chinese Clinical Oncology. All rights reserved.
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cancer resection provided benefits in terms of duration
of prolonged MV and respiratory complications but
was not associated with a decreased mortality rate, ICU
length of stay, hospital length of stay and non-respiratory
complications. Patients with pneumonectomy or with
VO2max <20 mL/kg/min should get a better benefit from
this strategy.
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