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Introduction

First examination of a patient in the emergency de-
partment must detect a critical condition, mostly using 
the Airway, Breathing, Circulation, Disability and Ex-
posure (ABCDE) approach1. Airway management is 
the first step in vital care of an emergency patient with 
the idea of providing first pass success in orotrache-
al intubation serving as the most desirable outcome 

due to a higher incidence of adverse events in multiple 
intubation attempts2. Difficult orotracheal intubation 
occurs in 4.3% of patients in the ‘prehospital setting’3 
and 1.5% to 8.5% of all patients4,5. Failed intubation is 
known as the ‘cannot intubate – cannot ventilate’ situ-
ation, occurring in 0.003% of cases6. Then, emergency 
tracheotomy may be necessary if specific requirements 
are satisfied, and other options excluded7. 

Patient history may reveal risk factors for trache-
al stenosis, such as a history of tracheostomy or pro-
longed tracheal intubation. The incidence of iatrogenic 
tracheal stenosis is varying from 1% to 20%8,9, with a 
mean incidence of 8.9%10. Very few cases of critical 
stenosis require emergent intervention11. Subglottic 
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SUMMARY – Airway management in an emergency department is the first step in critical care of 
an urgent patient. When orotracheal intubation is not possible due to upper airway obstruction, such 
an emergency is known as a ‘cannot intubate – cannot ventilate’ situation. Then, emergency tracheot-
omy is indicated. We present a case of a 70-year-old patient complaining of progressive dyspnea. The 
patient was conscious, highly tachydyspneic, and tachycardic. Loud stridor and a scar from previous 
tracheostomy suggested upper airway obstruction. Patient history confirmed previous partial laryn-
gectomy and temporary tracheostomy due to laryngeal cancer 10 months before. Differential diagno-
sis of tracheal stenosis was set, and an ENT specialist was requested. Flexible fiberoptic laryngoscopy 
demonstrated a 1-mm subglottic tracheal stenosis. Emergency surgical tracheotomy below the ob-
struction in awake state using local anesthesia was performed to secure the airway. Early postoperative 
care was complicated by incipient right-sided pneumonia, which may have provoked narrowing of the 
existing subglottic stenosis in the first place. Tracheal stenosis is an important differential diagnosis 
of airway obstruction in patients with previous malignant diseases of the upper respiratory system. 
Emergency physicians should promptly recognize these situations based on clinical examination to 
secure appropriate airway management.
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tracheal stenosis is more frequent after percutaneous 
tracheostomy than surgical tracheostomy12. Complete 
clinical examination and endoscopic imaging of the 
upper respiratory tract are essential in identifying pre-
cise localization of the stenosis and severity of airway 
obstruction. 

Emergency surgical tracheotomy is a life-saving 
procedure performed under local anesthesia if needed, 
on an awake dyspneic patient, which precedes cardio-
pulmonary arrest with a relatively low rate of compli-
cations13.

Case Report
A physician in the ambulance team examined a 

70-year-old male patient complaining about breathing 
difficulties. The patient complained of progressive dys-
pnea in the last few hours. Clinically, the patient was 
highly tachydyspneic with a pulse of 140 per minute 
and oxygen saturation of 75%. The emergency phy-
sician on the field administered intravenous amino-
phylline and corticosteroids, as well as oxygen thera-
py with no significant improvement. The patient was 
promptly transported to the nearest hospital. Upon 
arrival at the emergency department, the patient was 
conscious, tachycardic around 120 per minute, breath-
ing around 35 respirations per minute with oxygen sat-
uration of 79%, and normal blood pressure of 120/80 
mm Hg. Verbal contact was difficult due to worsening 
dyspnea. Poor general condition was presented with 
cyanotic lips, loud stridor, and usage of the accesso-
ry respiratory musculature. Inspection detected scars 
from previous tracheostomy and laryngeal operation 
while auscultation of the lungs revealed secretion in 
the large airways. Patient history confirmed previous 
partial laryngectomy and temporary tracheostomy due 
to laryngeal cancer 10 months before. Decannulation 
was performed a few months after the end of the treat-
ment because of good recovery and no signs of cancer 
relapse. Furthermore, the patient suffered from arte-
rial hypertension and diabetes, he developed a stroke 
1 year prior to laryngeal cancer with consequent left 
hemiplegia and dysarthria. 

Considering clinical presentation, upper airway 
obstruction was suspected. Patient history disclosed 
a differential diagnosis of tracheal stenosis, which led 
to the immediate need for endoscopic examination of 
the upper respiratory tract. The otolaryngologist was 

familiar with this case, explaining that the patient was 
referred to the tertiary center due to asymptomatic 
tracheal stenosis that was diagnosed three months be-
fore. The last computerized tomography (CT) scan of 
the neck described a 3-mm tracheal stenosis (Fig. 1). 
However, at that point, flexible fiberoptic laryngoscopy 
revealed a 1-mm subglottic tracheal stenosis.

Emergency surgical tracheotomy in awake state 
using local anesthesia was indicated. Considering 
the COVID-19 pandemic and the unknown status 
of the patient, surgical team was wearing mandatory 
personal protective equipment that made the proce-
dure more challenging. The incision was placed in the 
medial neckline below the obstruction. The upper flap 
was secured, and flexible tracheostomy tube number 9 
was placed. The procedure was well tolerated with no 
complications observed. The patient slowly achieved 
adequate oxygen saturation and dyspnea diminished. 

Several hours later, the patient developed difficulty 
breathing again. Oxygen saturation dropped to 83%. 
Flexible fiberoptic laryngoscopy showed a properly 
positioned and passable tracheostomy tube with no 
mucus plug in the trachea. Auscultation revealed lung 
rales. Laboratory tests showed leukocytosis and ele-
vated C-reactive protein, which indicated an inflam-
mation. Chest radiograph revealed a diffuse interstitial 
lung pattern with intense shading in the right perihi-
lar area along with horizontal interlobar infiltration. 
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Fig. 1. CT scan of the neck showing tracheal stenosis with 
a 3-mm diameter at the thyroid gland level.
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Diagnosis of the incipient right-sided pneumonia was 
made. Intensive care measures, oxygen therapy, antibi-
otics, and other symptomatic treatments were admin-
istered. The patient’s condition improved significantly 
within 24 hours. Otolaryngologist’s follow up exam-
ination showed no signs of swelling or tumor relapse 
in the larynx. Weaker mobility of the left hemilarynx 
was observed due to prior left cordectomy. Cervical 
lymphadenopathy was not palpable. Follow up labo-
ratory results showed normalization of inflammatory 
parameters and the patient was discharged in good 
general health and referred to a tertiary medical center 
for laser treatment of subglottic stenosis. 

Discussion
Acute respiratory distress caused by upper airway 

obstruction presents one of the most stressful situa-
tions for an emergency physician. The patient in dis-
tress may be nearly suffocating and can quickly col-
lapse and fall into respiratory and then cardiac arrest. 
That is why quick but appropriate action is needed on 
the very first examination. Signs such as shortness of 
breath, dyspnea, and stridor followed by low oxygen 
saturation should indicate upper airway obstruction. 
Difficulty breathing often disables a patient from ad-
equately sharing his illness history; therefore, a phy-
sician needs to pay special attention in searching for 
possible hidden signs that would help in differential 
diagnosis, such as a scar from previous tracheotomy 
or neck dissection. It is crucial to adequately recog-
nize a situation where trying oropharyngeal intubation 
could seriously jeopardize the patient, causing adverse 
events and possible respiratory arrest. Cooperation be-
tween an emergency physician and otolaryngologist is 
needed to quickly assess the exact location and level of 
obstruction, using flexible fiberoptic laryngoscopy or 
rigid bronchoscopy, whichever is appropriate. 

Iatrogenic tracheal stenosis is an important differ-
ential diagnosis of airway obstruction in patients with 
malignant diseases of the upper respiratory system due 
to previous tracheostomy. Tracheal stenosis is most-
ly asymptomatic considering that symptoms start to 
manifest when tracheal diameter is reduced by 50%14, 
therefore only 3%-12% of stenosis are clinically im-
portant and require intervention15. A patient can tol-
erate a 3-mm tracheal stenosis in good health, but in 
case of an infection, such tracheal diameter becomes 

inadequate in transporting air in and out of the lungs 
due to higher oxygen demands. In our case, trache-
al stenosis was a known diagnosis, and its treatment 
was previously planned in a tertiary center. However, 
edema produced by inflammation resulted in narrow-
ing the already thin passage causing insufficient ox-
ygen transportation and acute upper airway obstruc-
tion. Furthermore, pneumonia itself could precipitate 
a mismatch in the alveolar ventilation and pulmonary 
perfusion leading to hypoxic respiratory failure16. 

Emergency surgical tracheotomy using local anes-
thesia was the method of choice for securing the air-
way in this patient. The procedure itself was demand-
ing due to the patient’s critical condition and unco-
operativeness. The other aggravating circumstance was 
the presence of the pandemic caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), 
known as the COVID-19 pandemic. This respiratory 
virus transmits mainly through the respiratory route 
via aerosol that contains viral particles. A large quantity 
of aerosol is generated throughout emergency trache-
otomy due to direct opening of the trachea and reflex 
coughing17. Considering the high risk of transmission 
of SARS-CoV-2 to healthcare workers, emergent tra-
cheotomy should be performed using maximal safety 
equipment to minimize the chance of contagion. The 
filtering respirators such as filtering face piece 2 masks 
(FFP2) are the required personal protective equip-
ment in aerosol-generating procedures, as well as a liq-
uid-resistant surgical gown, disposable gloves, apron, 
and face shield18. The equipment makes visibility dif-
ficult, especially for bespectacled healthcare workers. 
Despite all difficulties, an experienced ENT surgeon 
performed successful tracheotomy lower to the trache-
al stenosis and a flexible tracheostomy tube was placed. 
Early postoperative care was complicated with incipi-
ent right-sided pneumonia. Pneumonia may have pro-
voked narrowing of the existing subglottic stenosis in 
the first place, resulting in combined upper and lower 
airway obstruction.

Conclusion
This case emphasizes that acute respiratory failure 

can occur due to simultaneous upper and lower air-
way obstruction. In patients with previous malignant 
disease of the head and neck, an important differen-
tial diagnosis of airway obstruction is tracheal steno-
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sis. Emergency physicians should promptly recognize 
acute respiratory distress based on clinical examination 
to secure appropriate airway management.

References
1.	 Thim T, Krarup NH, Grove EL, Rohde CV, Løfgren B. Initial 

assessment and treatment with the Airway, Breathing, Circu-
lation, Disability, Exposure (ABCDE) approach. Int J Gen 
Med. 2012;5:117-21. doi: 10.2147/IJGM.S28478.

2.	 Sakles JC, Chiu S, Mosier J, Walker C, Stolz U. The impor-
tance of first pass success when performing orotracheal intu-
bation in the emergency department. Acad Emerg Med. 2013 
Jan;20(1):71-8. doi: 10.1111/acem.12055.

3.	 Timmermann A, Eich C, Russo SG, Natge U, Bräuer A, 
Rosenblatt WH, Braun U. Prehospital airway management: a 
prospective evaluation of anaesthesia trained emergency phy-
sicians. Resuscitation. 2006 Aug;70(2):179-85. doi: 10.1016/j.
resuscitation.2006.01.010.

4.	 Lavery GG, McCloskey BV. The difficult airway in adult 
critical care. Crit Care Med. 2008 Jul;36(7):2163-73. doi: 
10.1097/CCM.0b013e31817d7ae1.

5.	 Adnet F, Racine SX, Borron SW, Clemessy JL, Fournier JL, 
Lapostolle F, Cupa M. A survey of tracheal intubation dif-
ficulty in the operating room: a prospective observational 
study. Acta Anaesthesiol Scand. 2001 Mar;45(3):327-32. doi: 
10.1034/j.1399-6576.2001.045003327.x. 

6.	 Tachibana N, Niiyama Y, Yamakage M. Incidence of cannot 
intubate-cannot ventilate (CICV): results of a 3-year retro-
spective multicenter clinical study in a network of universi-
ty hospitals. J Anesth. 2015 Jun;29(3):326-30. doi: 10.1007/
s00540-014-1847-1. 

7.	 Piepho T, Cavus E, Noppens R, Byhahn C, Dörges V, Zwissler 
B, Timmermann A. S1 guidelines on airway management: 
Guideline of the German Society of Anesthesiology and 
Intensive Care Medicine. Anaesthesist. 2015 Dec;64 Suppl 
1:27-40. doi: 10.1007/s00101-015-0109-4. 

8.	 Li M, Yiu Y, Merrill T, Yildiz V, deSilva B, Matrka L. 
Risk factors for posttracheostomy tracheal stenosis. Oto-
laryngol Head Neck Surg. 2018 Oct;159(4):698-704. doi: 
10.1177/0194599818794456. 

9.	 James P, Parmar S, Hussain K, Praveen P. Tracheal steno-
sis after tracheostomy. Br J Oral Maxillofac Surg. 2021 
Jan;59(1):82-5. doi: 10.1016/j.bjoms.2020.08.036. 

10.	 Curry SD, Rowan PJ. Laryngotracheal stenosis in ear-
ly vs late tracheostomy: a systematic review. Otolar-
yngol Head Neck Surg. 2020 Feb;162(2):160-7. doi: 
10.1177/0194599819889690. 

11.	 Bontempo LJ, Manning SL. Tracheostomy emergencies. 
Emerg Med Clin North Am. 2019 Feb;37(1):109-19. doi: 
10.1016/j.emc.2018.09.010. 

12.	 Raghuraman G, Rajan S, Marzouk JK, Mullhi D, Smith FG. 
Is tracheal stenosis caused by percutaneous tracheostomy 
different from that by surgical tracheostomy? Chest. 2005 
Mar;127(3):879-85. doi: 10.1378/chest.127.3.879. 

13.	 Jotic AD, Milovanovic JP, Trivic AS, Folic MM, Krejov-
ic-Trivic SB, Radin ZZ, Buta MN, Milicic BR. Predictors 
of complications occurrence associated with emergency 
surgical tracheotomy. Otolaryngol Head Neck Surg. 2021 
Feb;164(2):346-52. doi: 10.1177/0194599820947001.

14.	 Zias N, Chroneou A, Tabba MK, Gonzalez AV, Gray AW, 
Lamb CR, Riker DR, Beamis JF Jr. Post tracheostomy and 
post intubation tracheal stenosis: report of 31 cases and re-
view of the literature. BMC Pulm Med. 2008 Sep 21;8:18. 
doi: 10.1186/1471-2466-8-18.

15.	 Epstein SK. Late complications of tracheostomy. Respir Care. 
2005 Apr;50(4):542-9. PMID: 15807919. 

16.	 Shebl E, Mirabile VS, Sankari A, Burns B. Respiratory Fail-
ure. 2022 Jul 7. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2022 Jan. PMID: 30252383.

17.	 Šifrer R, Urbančič J, Piazza C, van Weert S, García-Purr-
iños F, Benedik J, Tancer I, Aničin A. Emergent tracheos-
tomy during the pandemic of COVID-19: Slovenian Na-
tional Recommendations. Eur Arch Otorhinolaryngol. 2021 
Jul;278(7):2209-17. doi: 10.1007/s00405-020-06318-8. 

18.	 Hrvatski zavod za javno zdravstvo. Racionalno korišten-
je osobne zaštitne opreme tijekom pandemije COVID-19 i 
postupanje kod velikih nestašica [Internet]. 2020 [cited 2022 
Jul 28]. Available from: https://www.hzjz.hr/sluzba-epide-
miologija-zarazne-bolesti/racionalno-koristenje-osobne-zas-
titne-opreme-tijekom-pandemije-covid-19-i-postupan-
je-kod-velikih-nestasica/ (in Croatian)



Acta Clin Croat, Vol. 62, (Suppl. 1) 2023164

M. Hajnal et al. Emergency tracheotomy

Sažetak

HITNA TRAHEOTOMIJA KOD TRAHEALNE STENOZE – PRIKAZ SLUČAJA

M. Hajnal, A. Mišković, A. Lukenda i I. Pajić Matić

Zbrinjavanje dišnoga puta u hitnoj službi prvi je korak u procjeni i liječenju hitnog bolesnika. Situacije u kojima orotra-
healna intubacija nije moguća zbog opstrukcije gornjih dišnih putova poznate su pod nazivom ‘nemoguće intubirati – nemo-
guće ventilirati’ (cannot intubate – cannote ventilate). U takvim situacijama indicirana je hitna kirurška traheotomija. Autori 
prikazuju slučaj 70-godišnjeg bolesnika koji se žalio na progresivni osjećaj nedostatka zraka. Bolesnik je bio pri svijesti, 
izrazito tahidispnoičan i tahikardan. Glasan stridor i ožiljak od prethodne treaheotomije ukazali su na opstrukciju gornjih 
dišnih putova. Anamnestički se doznaje da je kod bolesnika prije 10 mjeseci učinjena parcijalna laringektomija i privremena 
traheotomija zbog karcinoma grkljana. Postavljena je dijagnoza trahealne stenoze i pozvan je specijalist otorinolaringologije. 
Fleksibilna fiberoptička laringoskopija pokazala je subglotičnu trahealnu stenozu promjera 1 mm. Zbog osiguranja dišnog 
puta učinjena je hitna kirurška traheotomija ispod mjesta opstrukcije u budnom stanju u lokalnoj anesteziji. Rani posli-
jeoperacijski oporavak kompliciran je početnom desnostranom upalom pluća koja je možda i izazvala suženje postojeće 
subglotičke stenoze. Trahealna stenoza važna je diferencijalna dijagnoza opstrukcije dišnih putova u bolesnika s prethodnim 
malignim bolestima gornjega dišnog sustava. Na temelju kliničkog pregleda nužno je odmah prepoznati ovakve situacije 
kako bi se primjereno zbrinuo dišni put.
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