Complications of Endotracheal Intubation in Open Heart Surgery

Patients
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Open-heart surgery is associated with prolonged intubation and hypothermia. This prospective study was
performed at intensive care unit ,. 100 adult patients were intubated with BAXTER endotracheal tubes. Body
temperature was decreased to 28.5 °C during cardiopulmonary bypass. Patients were electively ventilated for a
mean period of 15.2 hours. All patients were extubated successfully. They were followed on first postoperative day
for any intubation related complication.53 out of 100 patients reported one or more complications. Hoarseness was
the major problem . Sore throat and dysphagia were other complaints,
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Endotracheal intubation is helpful in maintaining leak
proof ventilation during anaesthesia. Modern cuff on ETT
is designed to produce low pressure so as to reduce the
incidence of ischemic damage to the tracheal mucosa.
Endotracheal tube cuff pressure may change from safe to
unsafe limits during anaesthesia'”. Type of ETT cuff , size
of ETT as compared to the internal diameter of trachea,
muscle tone of trachea, airway pressure , nitrous oxide,
body temperature, opioids, and duration of intubation are
some of the factors affecting endotracheal tube cuff
pressure once the cuff has been inflated®. During cardiac
surgery patients are put on cardiopulmonary bypass[CPB].
The CPB is associated with hypothermia [upto 28°C].CPB
is associated with periods of relative hypotension® and
even within the acceptable pressure range, tracheal blood
flow may be reduced followed by significant
ischemia® The purpose of this study i$ to find the incidence
of postoperative intubation complications during open
heart surgery at moderate hypothermia [28°C] .

Material and Methods

One hundred patients scheduled for various open heart
surgical procedures were included in the study. They were
intubated with a disposable endotracheal tubes[BAXTER]
with high volume , low pressure cuff. No lubricants were
used. Sizes used were 8.0[female patients] and 8.5 mm
internal diameter[male patients]. Standard anaesthesia was
given. During CPB core temperature was dropped to
28.5°C[mean].Cooling time was 70.minutes [mean].
Patients were rewarmed to 37°C and CPB was switched
off. All patients were electively ventilated for an average
period of 15 hours [during surgery and ICU]. These
patients were followed up for 24 hours postoperatively.

Results

Values are described as mean * standard deviation One
hundred adult patients were included in this study. There
were 73 male and 27 female patients. Average age was
43.71£18.26 years. During CPB patients were cooled to
28.5%£1.67°C. Mean cooling time was 70.23421.65
minutes. Patients were ventilated for an average period of
15.0216.34 hours during surgery and ICU. These patients

were followed on first postoperative day.53 patients
developed complications [Table 1]. 20 patients had one
problem while. 33 patients reported more than one
complication. Hoarseness was the major problem [Table
2,5]

Discussion

Cardiac surgery is unique in that whole body is cooled
below 30°C. It is usually associated with periods of
hypotension during cardiopulmonary bypass®. Patients are
electively ventilated few hours postoperatively , thus
leading to prolonged intubation. Factors leading to
postoperative complications during open heart surgery are
presented in Table 4. The incidence of early postoperative
complications due to endotracheal intubation after Fenem!
surgery in literature varies from 4-90%'/M213M gore
throat [6-90%] , hoarseness [4-67%] and dysphagia [7-
23%] are some of the common problems after general
anaesthesia. Hypothermia of whole body is common
during open heart surgery. The aim is to decrease the
metabolic requirement of the body. Usually core
temperature is kept between 25-30°C. There is cold
induced vasoconstriction of tracheal mucosa and
postoperative  complications'®. On the other hand,
hypothermia also has a protective effect by decreasing
endotracheal tube cuff pressure during cardiac surgery . It
is difficult to label all the complications during cardiac
surgery mainly to hypothermia.

The other risk factor during cardiac surgery is
hypotension. There are periods of hypotension due to low
cardiac output during and after surgery. The major
problem arises when the patient is put on cardiopulmonary
bypass[CPB]. The CPB is associated with periods of
relative hypotension® Sometimes the cardiac output from
the heart lung machine has to reduced for short intervals.
This may further lead to decrease in capillary perfusion
pressure. Even within the acceptable pressure range,
tracheal blood flow may be decreased followed by
significant tracheal mucosal ischemia®.

There are certain specific factors related with CPB.
It has been shown that catecholamines, renin and
prostaglandins are released during CPB®. It is not clear
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how they affect the microvasculature of trachea.
Additional work is required to ascertain their exact role.

Postoperative complications are also related to
endotracheal tube . Type of ETT’, size of ETT, volume of
air in ETT cuff®, type of injectate in ETT cuff',
endotracheal tube cuff pressure'’, duration of inflation of

3, nitrous oxide'®, opioids', anatomy of trachea'?, use
of PEEP® , movement of tube in the trachea® and
hypothermia® are some of the factors related with
postoperative intubation complications. In this study most
of these factors were kept constant.

All patients were intubated with BAXTER high
volume, low pressure tubes. Sizes used were 8.0- 8.5
internal diameter. Air was used to inflate the cuff. Nitrous
oxide was not used in this study. All patients were
ventilated with air\oxygen mixtures. No PEEP was used
during ventilation. The two ETT related factors, which
could not be kept constant, were duration of intubation and
endotracheal tube cuff pressure [ETCP]. The range of
ventilation time was 12-24 hours, Patients were ventilated
for a mean period of 15 hours.

The other ETT related variable was ETCP. The
ETCP is related to the type of ETT cuff, volume of air
injected and anatomy of trachea. All patients were
intubated with same type of ETT. The amount of air could
not be controlled as these patients were intubated by
different anaesthetists. With a high number of patients
complaining of intubation related problems it seems likely
that our ETCP were higher than the safe limit of 25 cm of
H,0%. In two other studies done at PIC and Services
hospital, Lahore, ETCP were found to be higher in nearly
half of patients'’” Sore throat was observed in 20% of
paticnts when they were directly asked about it. It is well
established that method of questioning is an important
determinant of the incidence of sore throat*™”. Patients tend
to forget about the throat complaints in the presence of
wound pain. The low incidence in our study may be due to
high doses of opioids used during cardiac surgery.

Hoarseness has been reported by 38 % of patients
[Table 2]. The incidence has been reported to be 4 — 67 %
during general surgery'®. There are certain factors which
lead to vocal cord ischemia during cardiac surgery
[Table 5]. Hypothermia and hypotension cause a decrease
in tracheal mucosal blood supply. Hoarseness can be due
to high ETCP®. ETCP should be routinely measured in all
open heart surgery patients who mneed prolonged
intubation. ETCP should be kept below 25 cm of H;O. Its
routine assessment in cardiac surgery becomes more
important if the ischemic effects of hypothermia and
systemic hypotension are taken into account.

Hoarseness can be produced due to thermal
effects on recurrent laryngeal nerve. During cardiac
surgery ice cold packs are kept around the heart as a
protective measure. This brings the local temperature to
15°C . Moreover diathermy can be other source of thermal
injury to the recurrent laryngeal nerve. Both these factors
have been associated with postoperative hoarseness.
Another factor leading to hoarseness can be damage to the
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vocal cords during intubation. Airway trauma has been
reported to be between 6-60% during endotracheal
intubation®**. This is unlikely to affect our results as most
of our intubations were performed by experienced
anaesthetists.

Dysphagia observed in some of our patients may be
duc to maintenance of nasogastric tubes during ventilation
period . Nasogastric tubes were removed at the time of
extubation.

One patient developed aphonia. It was relieved after
several hours. On second postoperative day only mild
hoarseness was observed in this patient. Sore throat was
common in female patients [Table 3].

Table 1.Complications observed

Sore Throat 20%
Hoarseness 38%
Aphonia 1%
Dysphagia 11%
Table 2. Degrees of hoarseness\ dysphonia (n=38)
Grade 1 Mild 27
Grade 2 Moderate 8
Grade 3 Severe 3
Grade 4 Aphonia 1

Table 3 Gender wise comparison of complications

Male (n=73) Female (n=27)
Sore throat 18 % 25%
Hoarseness 37% 38.8%
Dysphagia 13% 0.03%

Table 4. Factors increasing the complications of intubation in open heart
surgery patients

Hypothermia®

Cold induced vasoconstriction®
Systemic hypolcnsion’

Decreased blood flow”

Prolonged intubation'

High ETT cuff pressure ®
Cardiopulmonary bypass®

Renin, prostaglandin, and catecholamines®

Table 5. Factors increasing the incidence of hoarseness in open heart
surgery patients =~

Damage to vocal cords during intubation

High ETT cuff pressure

Damage to recurrent laryngeal nerve during surgery
Cooling during CPB

Systemic hypotension during CPB

Conclusion

The incidence of postoperative complications after open
heart surgery in this study seems to be high. It is suggested
that :Perfusion pressures should be kept at higher levels
during cooling [above 50 mm Hg during CPB] ETCP
should be monitored \ assessed in all patients undergoing



cardiopulmonary bypass.
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