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ABSTRACT

Tracheal stenosis after intubation is an important clinical condition. It has been 
estimated that it is observed in approximately 5%-20% of the patients with intubation 
and tracheostomy. In patients undergoing heart transplantation, tracheal stenosis 
may develop due to prolonged intubation in the pre-, and post-transplant period. In 
this study, anesthesia experience in the patient who had a history of intubation for 2 
weeks before heart transplantation, and underwent tracheal resection and anastomosis 
due to the development of tracheal stenosis is presented.
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ÖZ

Entübasyon sonrası trakeal stenoz önemli bir klinik durumdur. Entübe ve trakeostomize 
hastaların yaklaşık %5-%20’sinde görüldüğü tahmin edilmektedir. Kalp transplantasyonu 
uygulanan hastalarda nakil öncesi ve sonrası dönemde, uzun sure entübe kalmaya 
bağlı olarak trakeal stenoz gelisebilir. Bu çalışmada, kalp nakli öncesi 2 hafta süreyle 
entübe kalma öyküsü olan, trakeal darlık gelişmesi nedeniyle trakeal rezeksiyon ve 
anastomoz uygulanan hastada, anestezi deneyimi sunulmuştur.

Anahtar kelimeler: anestezi, kalp nakli, trakeal stenoz operasyonu
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INTRODUCTION

Since the first human heart transplantation (Ozinsky, 

1967) its success as a treatment has been estab-

lished for selected patients with end-stage heart 

failure. Non-cardiac surgical procedures are required 

for 15-30% of patients at various times after heart 

transplantation. Tracheal stenosis after intubation is 

an important clinical condition. In patients undergoing 

heart transplantation, tracheal stenosis may develop 

due to prolonged intubation in the pre-, and post-

transplant period [1]. In the literature, no cases of 

tracheal stenosis followed by tracheal resection 

were found during the heart transplantation opera-

tion. This case report aims to review the anesthetic 

management of a heart transplant recipient under-

going a tracheal stenosis surgery.

CASE REPORT

A 32-year-old male patient who had undergone car-

diac transplantation due to idiopathic dilated cardio-

myopathy in 2017 had a history of intubation in 

intensive care unit for 2 weeks before transplanta-
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tion. After transplantation, the patient was dis-

charged with prescription of immunosuppressive 

treatment. After a short time shortness of breath 

developed. In the bronchoscopy, a complex type of 1 

cm-long stenotic segment that involved approxi-

mately 1.5 cm distal part of the vocal cords and 

obliterated the trachea lumen by 95% was observed 

(Figure 1). The procedure was completed by provid-

ing an optimal opening of the trachea with a silicone 

stent during bronchoscopy. The patient was followed 

with tracheal stent for 1.5 years. Upon the renewal 

of the complaints, surgery was planned for stenosis 

by thoracic surgery. A written informed consent was 

obtained from the patient. 

 

In the preoperative evaluation, the physical exami-

nation findings of the patient were within normal 

limits, and the patient were taking mycophenelate 

mofetil, tacrolimus, clopidogrel hydorogen sulphate, 

atorvastatin and everolimus drugs regularly. 

Cardiology department evaluated the patient preop-

eratively. Cardiac functions were normal, no signs of 

rejection and heart failure were observed. The elec-

trocardiography (ECG) was unremarkable, the car-

diothoracic ratio was normal on the chest X-ray, and 

the left ventricular wall movements were not patho-

logic , and ejection fraction (EF) was 55% in echocar-

Figure 1. Trachea view of patient before operation.

diography. Pulmonary function test results were as 

follows: FEV1: 2.89, FVC: 3.64 FEV1/FVC: 79%. 

Preoperative blood biochemistry, hemogram, hemo-

stasis panel and blood gas measurements of the 

patient did not yield any abnormal results.

The patient in the ASA III risk group who was 

informed about the precedure was taken to the 

operation room, ECG and noninvasive blood pres-

sures were monitored. The patient was premedicat-

ed with midazolam (2 mg iv) to allay anxiety. 

Antibiotic prophylaxis (ceftriaxone disodium 1 g iv) 

was given 30 minutes prior to surgery. Prior to induc-

tion of anesthesia, 500 ml of isotonic iv was admin-

istered. For anesthesia induction, propofol (200 mg 

IV) fentanyl (100 mg IV) and rocuronium bromide (50 

mg IV) were administered following 5 minutes of 

preoxygenation. After adequate muscle relaxation, 

intubation with endobronchial tube No. 5 was per-

formed. Anesthesia was maintained with 50% O2 / 

air, 1.5-2% sevoflurane and remifentanil infusion. 

Then, catheterization from the right subclavian vein 

and cannulation from the right radial artery were 

performed. During the operation; heart rate, systolic 

and diastolic arterial pressures, central venous pres-

sure (CVP), invasive blood pressure measurement, 

end-tidal CO2, peripheral oxygen saturation, hourly 

urine output and bleeding (if any) were recorded. 

Arterial blood gas measurements were performed 

Table 1. Hemodynamic parameters of the patient.

Preop

End of ind

End of intub

30. min

1. h

2. h

3. h

4. h

HR 

(beat/min)

80

85

96

75

76

78

80

82

SAP

(mmHg)

135

125

137

110

115

117

125

130

DAP

(mmHg)

90

75

88

66

70

72

75

76

SpO2

%

97

99

99

100

99

98

99

98
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every hour (Table 1). The first measured CVP value 

was 1 mmHg and intraoperative fluid requirement 

was maintained in order to attain the CVP value of 

8-10 mmHg. Endobronchial tube was replaced by 6G 

spiral tube during tracheal resection. The surgery 

lasted for 5 hours. Then 1 g paracetomol, 6 mg mor-

phine iv was administered. The patient was trans-

ported to surgical intensive care unit after extubation. 

In the intensive care unit, the cardiologist reassessed 

the patient, performed echocardiography, and did not 

observe any signs of heart failure.

DISCUSSION

Intraoperative and early postoperative period of 

patients undergoing heart transplantation poses a 

high risk for anesthesia [2]. Cardiac transplantation 

involves removing the diseased heart and leaving an 

atrial cuff. The aorta and the main pulmonary arter-

ies are transected, the cardiac plexus is interrupted 

and the heart is denervated. At rest, the heart rate 

reflects the intrinsic rate of depolarization at the 

donor sino-atrial node and in the absence of any 

vagal tone heart rate is faster than normal at about 

90-100 bpm. The transplanted heart responds to 

hypovolemia with an exaggerated drop in blood 

pressure due to loss of baroreceptor reflex. This is 

followed by an exaggerated hypertensive response 

to catecholemia. The increase in cardiac output is 

dependent on venous return, with mediates an 

increase in stroke volume and ejection fraction by 

means of the Frank-Starling mechanism. That is why 

heart transplant patients are said to be ‘’preload 

dependent’’. Rhythm disturbances and increased 

catecholemia are observed in more than 50% of 

patients due to loss of vagal tone [3-5]. Effects of car-

dio-selective drugs are altered due to denervation. 

Drugs that show indirect effects by means of auto-

nomic fibers (atropine, pancuronium) cannot reveal 

their classical effects after transplantation, whereas 

direct-acting agents (Isoproterenol, adrenaline, 

ephedrine) may have pharmacological effects on 

myocardium or stimuli conducting tissues of the 

heart [3]. Therefore, the titration of anesthetic agents 

that may reduce systemic vascular resistance, ade-

quate fluid loading before induction and invasive 

monitoring are recommended. In our case, no hemo-

dynamic instability was observed during the opera-

tion. CVP values were kept between 8-10 mmHg. In 

such cases, due to preload-dependent graft, volume 

loss should be carefully monitored and normal or 

high preload volumes should be targeted. 

In the literature, CVP and arterial cannulation is fre-

quently used for non-cardiac surgery in patients with 

heart transplantation, whereas pulmonary artery 

catheter, Pulse Contour Cardiac Output (PiCCO) and 

Transesophageal Echocardiography (TEE) are not 

commonly used [3-6]. Direct arterial blood pressure 

monitoring can also show heart-lung interactions 

and patient’s response to fluid resuscitation [7,8]. 

Choudhury et al. predict that invasive blood pressure 

measurement and transesophageal echocardiogra-

phy may be necessary if major surgery is to be per-

formed in patients after heart transplantation [9]. 

Since pulmonary artery catheter, echo-Doppler or 

transpulmonary thermodilution methods provide 

static data, guided fluid resuscitation is beneficial in 

a limited number of patients, and it is stated that it 

is aggravated by the fluid load it creates in nearly half 

of the intensive care patients [10]. In a study by Aybek 

et al. 28 patients who underwent cardiac transplan-

tation had undergone anesthesia management, only 

3 patients had cardiac output and intrathoracic fluid 

monitoring with the PiCCO device, but it was not 

used routinely because of the problem of supplying 

the device in the later period, and the authors 

emphasized that it had been applied in patients with 

severe risk of serious postoperative problems but iit 

was not adopted as a standard practice [11]. Mullens 

stated that given the cost, potential complications, 

and the lack of demonstrable benefits in routine use, 

the incidence of hemodynamic assessment via pul-

monary artery catheters has decreased substantially 

over the last decade [12]. The guideline of European 

Society of Anesthesiology published in 2014 does 

not recommend routine pulmonary and right heart 

catheterization as there is little evidence to demon-
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strate the benefit of perioperative there is little evi-

dence to demonstrate the benefit of perioperative 

survival [13]. Again according to the same guideline, 

there is no evidence that the cardiac risk is correctly 

stratified or the outcome is predicted correctly by 

hemodynamic monitoring with TEE. We did not 

choose this method to avoid complications such as 

arrhythmia, complete heart block, endobronchial 

hemorrhage, and valve injury that may occur due to 

pulmonary artery catheterization. There were tech-

nical shortcomings for TEE and PiCCO. 

The choice of anesthesia method in non-cardiac sur-

gery in heart transplant patients is determined by 

the patient and the surgical procedure to be per-

formed. A variety of anesthetic techniques (local, 

regional, neuroleptic and general) have been used 

successfully in these patients [9]. In general anesthe-

sia, for the prevention of preoperative anxiety dor-

micum; as hypnotic agents thiopental, propofol and 

etomidate, as analgesics fentanyl, and as muscle 

relaxants remifentanil; atrocurium, rocuronium, 

vecuronium may be preferred; in the maintenance of 

anesthesia, sevoflurane, isoflurane and nitrogenpro-

toxide may be preferred [3,4,9]. Swami et al. reported 

arthroplasty surgery in a heart transplant patient. 

They preferred isoflurane, oxygen / nitrous oxide in 

the maintenance of propofol / fentanyl / midazolam 

/ vecuronium in anesthesia induction [4]. Valerio et al 

performed anesthesia induction with fentanyl, 

propofol and succinycholine after premedication 

with dormicum in the patient who was scheduled for 

inguinal hernia operation [6]. In our patient, dormic-

um was administered to prevent preoperative anxi-

ety. There was tracheal stenosis and propofol was 

preferred as an anesthetic agent which strongly sup-

pressed upper respiratory airway reflexes. Possible 

postoperative organ failure should be evaluated for 

postoperative pain management. Morphine and 

nonsteroidal anti-inflammatory drugs should be 

avoided because of the possibility of renal failure 

due to immunosuppressant use [5,6]. Furthermore, 

morphine can cause histamine release and conse-

quent hypotension. Meperidine administration is 

associated with decreased myocardial contractility 

and can cause significant decreases in blood pres-

sure and significant decrease in cardiac output fol-

lowing its intravenous administration. In our patient, 

heart, liver and renal failure findings were not 

observed. However, high doses of tramadol may 

cause serotonin syndrome. Studies have shown that 

morphine is still the most preferred analgesic agent, 

especially in patients with heart failure [14,15]. 

Immunosuppressive drugs are used indefinitely in 

heart transplant patients and infection remains a 

major cause of death. Early postoperative, bacterial 

infections (e.g., mediastinits) and opportunistic 

infections (e.g., CMV, pneumocystic carinii, toxo-

plasma and legionella) are most common. The lead-

ing cause of infection is direct contact with contami-

nated material. Thus, invasive monitoring techniques 

and all forms of instrumentation should be kept to 

the minimum consistent with safe anesthesia [5]. 

Appropriate perioperative antibiotic prophylaxis 

should be used. In our case, antibiotic prophylaxis 

was applied half an hour before the operation. To 

prevent postoperative sepsis, attention should be 

paid to mainytain aseptic conditions, appropriate 

respiratory care, CVP / arterial line and early removal 

of urinary catheter. 

Tracheal stenosis is associated with many etiologic 

factors such as surgery-related trauma, intubation, 

inhalation injury and inflammatory diseases. 

Nowadays, the most common cause is the prolonged 

intubation and tracheostomy. Cuffs of endotracheal 

or tracheostomy tubes lead to mucosal trauma by 

applying pressure to the airway. The probability of 

stenosis is higher than 11%, even if high- volume, 

and low- pressure is applied in endotracheal tubes 

and intubation time is shorter than 24 hours. 

Excessively inflated cuff (>30 mmHg) causes mucosal 

ischemia, chondritis, granulation tissue and conse-

quently stenosis following development of scar tis-

sue [16]. The reported incidence of tracheal stenosis 

following tracheostomy and laryngotracheal intuba-

tion ranges from 0.6% to 21% and 6% to 21%, 
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respectively [1]. The eventually resulting 100% steno-

sis, leads to full occlusion, according to the Meyer-

Cotton classification [5]. Symptoms in more than 70% 

stenosis occur such as dyspnea with increasing respi-

ratory stress accompanied by stridor and wheezing 
[17]. In our case, stent was applied twice at different 

times due to the stenosis of 95% detected in the first 

bronchoscopy examination. Stenosis should be con-

sidered when there are unsuccessful extubation 

stories of intubated patients or respiratory findings 

after extubation [17]. Grillo stated that the risk 

increased in patients intubated longer than 48 hours 

and that they had findings before 2 years [18]. Medical, 

endoscopic or surgical options are available for the 

treatment of tracheal stenosis. Treatments of steno-

sis after intubation are surgery and endoscopy; the 

chance of success increases to 95% [17]. Tracheal 

resection followed by end-to-end anastomosis is 

now a well-established technique performed under 

well-established indications [1]. In order to avoid tra-

cheal stenosis, it is important that intubation time 

and tube cuff pressures are closely followed and 

repetitive intubations should be avoided in order to 

prevent tracheal damage in the operating room and 

intensive care conditions. 

As a result, following heart transplantation, the 

patient will perhaps have an adequate cardiac func-

tion similar to this case report. However, due to the 

alterations in the physiology of the transplanted 

heart, major consequences related to the denerva-

tion of the heart can occur perioperatively. The anes-

thetics risk for post-transplatation morbidity in the 

denervated heart, rejection, infection, hypertension 

and renal dysfunction must be considered carefully 

for the optimal perioperative care of these patients.
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