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Abstract: 

This case report presents a case of tracheal obstruction following severe pancreatitis and describes the condition and airway 

management of an adult patient from the emergency department to the intensive care unit (ICU), from airway management 

to pre-operative ECMO implantation to intraoperative ECMO Weaning. Transselective venovenous extracorporeal 

membrane oxygenation (VV ECMO) effectively mitigates the risks associated with tracheotomy, thereby creating a safe 

setting for tracheal reconstruction surgery. This case report delves into the mechanisms, characteristics, diagnosis, and 

treatment of tracheal stenosis. Additionally, a potential association between tracheal stenosis and pancreatitis is explored. 

Tracheotomy supported by VV ECMO to ensure ventilation, emerges as a viable alternative. 
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Introduction 

AP is an acute inflammatory condition characterized by the self-digestion 

of pancreatic tissue, leading to a systemic inflammatory response.1-3 TS 

is an obstructive upper airway disease that can be life-threatening.4 Severe 

cases of TS are rare and typically present as respiratory dysfunction.5 

Currently, the main cause of TS is believed to be the result of repeated 

injury and repair of the tracheal mucosa and abnormal wound healing 

such as granulation tissue proliferation.4,6 ECMO is mainly used to 

provide continuous extracorporeal respiratory and circulatory support to 

maintain life in patients with respiratory and/or cardiovascular failure, 

and is usually used in patients with severe acute respiratory distress 

syndrome (ARDS).7,8 

In this article, we present a case study of a patient who developed severe 

tracheal stenosis two months after surgery for severe pancreatitis. The 

patient underwent a successful tracheal reconstruction with ECMO 

support. It is important to note that tracheal stenosis following pancreatitis 

is an extremely rare occurrence. Our focus was on exploring the 

relationship between tracheal stenosis and pancreatitis, discussing the 

selection of surgical methods, managing the patient’s airway, and 

highlighting the application of ECMO. 

Case presentation  

A 31-year-old male was admitted to our hospital's emergency department 

in May 2023 with dyspnea and confusion. The patient’s family 

complained of shortness of breath for 7 days after activities, which was 

significantly aggravated in the past 3 days, accompanied by a cough and 

difficulty in coughing up phlegm. Upon admission, physical examination 

revealed the presence of three obvious concave signs, profuse sweating 

throughout the body, and wheezing rales in both lungs. Additionally, a 10 

cm surgical scar and peri-pancreatic drainage tube were observed in the 

left abdominal region. On arrival, his oxygen saturation in room air, was 

90%, and his heart rate (HR) was 121 bpm. The initial blood pressure 

(BP) readings were 226/113 mmHg. Immediate management of the 

patient included high-flow non-invasive oxygen therapy and urapidil 

infusion, which resulted in immediate improvement in breathing, an 
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increase in SpO2 to 100%, and a decrease in blood pressure to 182/99 

mmHg. 

The patient was admitted to our hospital at the end of January 2023 with 

acute pancreatitis, complicated by pulmonary infection and respiratory 

failure. Following pancreatic puncture drainage, anti-infection treatment, 

blood transfusions, and six days of tracheal intubation, the patient’s 

condition improved. However, the fever recurred later, and the condition 

gradually deteriorated. In early March, surgical intervention was 

performed to remove necrotic pancreatic tissue and drain the peri-

pancreatic abscess. On the second postoperative day, the patient 

developed acute peritonitis, sepsis, and multiple organ failure. 

Laparoscopic exploration, removal of pancreatic necrotic tissue, abscess 

incision and drainage, and jejunostomy surgery are all performed in an 

emergency. After six days of mechanical ventilation via tracheal 

intubation, the patient was successfully weaned and showed gradual 

improvement. He was discharged in mid-April but still had a 

peripancreatic drainage tube in place. The patient was in good health prior 

to admission. 

Immediate chest CT and three-dimensional reconstruction of the trachea 

revealed significant tracheal stenosis (below the cricoid cartilage), with 

no apparent abnormalities in the rest of the trachea(Figure2 a). Abdominal 

CT showed resolution of exudative lesions in the abdominal cavity, 

decreased ascites, and improvement in mesenteric edema. The patient was 

transferred to the ICU because of confusion consciousness gradually 

improved, and oxygen saturation increased following sputum aspiration, 

high-flow noninvasive mechanical ventilation, and oxygen therapy. 

A multidisciplinary team comprising critical care physicians, respiratory 

physicians, cardiothoracic surgeons, anesthesia teams, and ENT surgeons, 

consulted at the bedside in the ICU, with special focus on airway 

management. Given the patient’s short neck, severe stenosis below the 

cricoid cartilage, and the potential inability of our smallest tracheal tube 

to pass through the narrowed lumen, our primary concern was the risk of 

rapid respiratory failure in the event of failed intubation leading to airway 

bleeding. Tracheotomy, although initially considered, was deemed 

excessively risky because of its high potential for bleeding and asphyxia. 

Bronchoscopic balloon dilatation was also considered but was deemed 

highly likely to fail because of the severity of the stenosis, potentially 

causing treatment delays. Therefore we needed a new method to ensure 

adequate ventilation. Hence, we reached out internal ECMO team and 

proposed an individualized approach after extensive deliberation. This 

approach involved a predetermined VV ECMO cycle under local 

anesthesia, followed by transfer to the operating room for the induction 

of general anesthesia with ECMO support. The patient then underwent 

the classical procedure of tracheal resection and end-to-end anastomosis, 

and specimens were collected for pathological evaluation. After the 

procedure, the patient received further treatment in the ICU. The patient’s 

family provided informed consent for the proposed plan, acknowledging 

its associated risks and benefits. 

After administering sedation, the patient was positioned supine with the 

head tilted to the left side and the right lower limb abducted and externally 

rotated. The right internal jugular vein and right femoral vein were used 

as catheters. Following local anesthesia with 2% lidocaine, ECMO 

catheters were placed under ultrasound guidance and heparin saline was 

injected. The flow rate was gradually adjusted from 0.5 L/min. When the 

flow rate reached 3.45 L/min, ECMO functioned effectively, achieving a 

blood oxygen saturation of 100%, and the catheter was secured in place. 

An unexpected occurred upon admission to the operating room. Blood 

oxygen saturation decreased from 100 percent to 78 percent, while vital 

signs remained stable. Suspecting inadequate blood volume or 

recirculation as potential causes, 2.0 u of suspended red blood cells 

without white blood cells and 1,000 ml of sodium lactate Ringer solution 

were given to replenish the blood volume. Additionally, we adjusted the 

blood flow rate to 3.6 L/min, resulting in a gradual increase in the blood 

oxygen saturation to 96 percent. With the patient’s blood oxygen restored, 

the procedure commenced with the patient in the supine position. 

Tracheotomy was performed under local anesthesia, followed by 

intubation and mechanical ventilation to maintain a blood oxygen 

saturation above 95 percent. Minor intraoperative bleeding was also 

observed. The patient was weaned from ECMO as soon as possible to 

prevent ECMO-related complications and alleviate the financial burden 

on the patient’s family. The ECMO blood flow rate was reduced to 1.5 

L/min, then turned off completely, while the patient’s oxygen saturation 

remained stable at 98 percent. After a total operative time of 1.5 hours, 

successful weaning from ECMO was achieved. Following satisfactory 

general anesthesia, a vertical incision of approximately 6 cm in length was 

made in the neck, up to the thyroid cartilage down to the 

suprasternal fossa, and the trachea was incised upwards along the 

endotracheal tube. The thickened tracheal wall was approximately 2 cm 

in long. The stenotic trachea was resected and the posterior and lateral 

walls of the trachea were anastomosed with a 3-0PDS suture. Adequate 

hemostasis was achieved and the incision was thoroughly irrigated before 

layer-by-layer closure. The lower jaw was fixed with a No.10 suture and 

the neck was positioned  in a forward flexed position. Intraoperative 

bleeding was minimal and blood oxygen saturation remained above 95 

percent throughout the procedure. 

Following the surgical procedure, the patient was admitted to the ICU for 

ongoing treatment while still intubated. The following day, the patient 

regained full consciousness and was able to breathe spontaneously 

without any shortness of breath, asthma, or surgical 

complications(Figure2 b). Subsequent examination using an electronic 

bronchoscope revealed that the patient’s airway was unobstructed, and no 

significant narrowing was observed. Following extubation, the patient did 

not experience any discomfort such as difficulty in breathing.  

When the patient's condition stabilized, he was transferred to the general 

respiratory ward for further treatment and evaluation of his pancreatic 

disease. Currently, the patient’s pancreatic abscess has been completely 

drained, and a re-examination has shown significant improvement. The 

peripancreatic drainage tube was removed based on the recommendations 

of hepatobiliary surgeons. Subsequent treatment proceeded smoothly. 

Histopathological examination of the resected specimen showed chronic 

mucosal inflammation with squamous metaplasia, obvious fibrous 

connective tissue hyperplasia, and several trabecular bone formations on 

the lateral side of the cricoid cartilage, however no tumors were 

found(Figure1).  
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Figure 1. Pathological examination showed chronic mucosal inflammation with squamous metaplasia, obvious fibrous connective tissue hyperplasia, 

and several trabecular bone formations on the lateral side of the cricoid cartilage, but no tumor was found. 

 

During a follow-up examination conducted 5 months after the surgery, no new narrowing of the airway was detected, and there was a significant 

improvement in tracheal stenosis compared to the preoperative condition (Figure2 c).  

 

Figure 2. (a)A CT examination on admission revealed significant narrowing of the trachea (below cricoid cartilage level). (b)A post-operative CT 

examination revealed that the trachea was intubated, the extent of tracheal stenosis was reduced compared to before, and there was new edema and 

drainage tube shadowing in the soft tissue of the anterior neck. (c)A CT examination 5 months after surgery showed that the trachea (level below the 

cricoid cartilage) was slightly narrow, which was significantly better than before surgery, and the edema of the anterior cervical soft tissue subsided. 

Discussion  

This case report describes a patient who developed severe tracheal 

stenosis two months after undergoing tracheal intubation, mechanical 

ventilation, and surgical treatment for severe acute pancreatitis. The 

occurrence of severe tracheal stenosis during the subsequent treatment of 

acute pancreatitis raises questions about the potential connection between 

the two conditions. AP is an acute inflammatory process characterized by 

the self-digestion of pancreatic tissue.1-3 The primary systemic 

complications include systemic inflammatory response syndrome (SIRS), 

sepsis, multiple organ dysfunction syndrome (MODS), intra-abdominal 

hypertension (IAH), and abdominal compartment syndrome (ACS). Local 

complications were mainly related to fluid accumulation in the pancreas 

peri-pancreas and tissue necrosis. Other complications include 

gastrointestinal bleeding, abdominal bleeding, biliary obstruction, 

intestinal obstruction, and intestinal fistula, etc.1,3,9 TS is an obstructive 

upper airway disease that typically results from repeated damage and 

repair of the tracheal mucosa and proliferation of granulation tissue.4,6 

Various causes can lead to TS, including tracheotomy, tracheal 

intubation, tracheal trauma or surgery, inhalation injury, infectious 

causes, and immune-related factors (such as granulomatosis with 

polyangiitis, systemic lupus erythematosus, relapsing polychondritis, 

sarcoidosis, and IgG4-related disease). Prolonged mechanical ventilation 

with endotracheal intubation is the most common cause of TS.4,6,10,11 

Major risk factors include diabetes mellitus, prolonged intubation, the use 

of large types of catheters, recurrent respiratory tract infections, advanced 

age, gastroesophageal reflux, steroid treatment, etc.11-13 The patient 

reported in this case had complications involving multiple systems of the 

body, including the respiratory system. Although he had undergone 

tracheal intubation, the development of such severe stenosis following 

intubation was extremely rare. We considered the possibility that 

pancreatitis could contribute to or worsen the tracheal stenosis. In a 

literature review, we came across a case report by Yasuo describing a 

patient with tracheal stenosis due to autoimmune pancreatitis. Bronchial 

biopsy revealed diffuse infiltration of plasma cells, lymphocytes, and 

fibrotic eosinophils. Immunostaining revealed infiltration of several 

IgG4-positive plasma cells, ruling out the possibility of coexisting 

sarcoidosis and the significant impact of steroid therapy.14 This finding 

suggests a possible direct relationship between autoimmune pancreatitis 

and tracheal stenosis. The repair process of tracheal injury is a highly 

coordinated wound healing process, and comorbidity and critical illness 

can disrupt its balance and lead to abnormal scar formation. Currently, 

there is no evidence of direct relationship between acute pancreatitis and 

tracheal stenosis. However, the systemic inflammatory response triggered 

by pancreatitis, along with the resulting multi-organ damage including the 

respiratory system, and the increased blood glucose levels due to impaired 
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islet function, may indirectly contribute to the occurrence and worsening 

of tracheal stenosis. This case suggests a potential connection between 

pancreatitis and tracheal stenosis that warrants further confirmation. 

The primary symptoms of TS include varying degrees of dyspnea and 

shortness of breath, accompanied by cough, wheezing, and increased 

respiratory secretions, which are exacerbated by physical activity.5,15 The 

patient was admitted to the hospital because of shortness of breath, and a 

CT examination revealed severe tracheal stenosis. The treatment for TS 

varies depending on the etiology, location, and severity of the stenosis, 

with surgery being the main approach. Surgical techniques included 

airway stenting, balloon dilatation, and tracheal resection. Endoscopic 

balloon dilation is the main treatment method known for its simplicity, 

effectiveness, and short procedure duration.16 However, it is typically 

used in patients with mild stenosis (stage 1 or 2), in early immature lesions 

or soon after an airway reconstruction procedure to prevent restenosis.17,18 

In this particular case, considering the patient’s severe tracheal stenosis, 

endoscopic balloon dilation was not suitable. Tracheal resection and end-

to-end anastomosis (TRE) are the standard treatments for tracheal 

stenosis, known for their lower restenosis rates compared to endoscopic 

treatment.17-20 After evaluation, we concluded that TRE was the most 

appropriate surgical approach. 

Hypoxemia and asphyxia are the primary causes of mortality in these 

patients.15 The key to treatment is ensuring adequate oxygenation, 

ventilation, and emergency surgical intervention.15,21 Surgical resection 

of tracheal stenosis cannot be safely performed without adequate 

ventilation. Conventional airway management techniques, such as nasal 

oxygenation, mask ventilation, supraglottic airway devices, laryngeal 

masks, endotracheal intubation, and tracheotomy, are typically suitable 

for patients with mild airway obstruction.15,22 However, due to the 

patient’s near-complete tracheal stenosis below the cricoid cartilage, 

tracheal intubation and tracheotomy carry a significant risk of hemorrhage 

and asphyxia. Anesthesia induction could result in complete occlusion of 

the airway, and the application of the appeal method may not guarantee 

adequate ventilation. In such cases, extracorporeal ECMO may be a 

suitable option.  

ECMO is mainly used to provide continuous extracorporeal respiratory 

and circulatory support to maintain life in patients with respiratory and/or 

cardiovascular failure, commonly seen in severe ARDS.7,8 The two main 

ECMO modes are veno-arterial (VA) ECMO and veno-venous (VV) 

ECMO. In VA ECMO, venous blood is withdrawn, oxygenated, and 

returned to the arterial system to provide circulatory and respiratory 

support, which is a heart-lung replacement mode.8,21,22 Compared to the 

VA mode, VV ECMO solely offers extracorporeal respiratory support, 

avoiding the risk of arterial injury and causing fewer hemodynamic 

disturbances.21,23 The choice of ECMO mainly depends on the urgency 

and necessity of circulatory support.23 In this case, considering the 

patient’s intact circulatory function, we opted for VV ECMO. Following 

the initiation of ECMO, the patient’s oxygen saturation was 

100%. However, it dropped upon arrival at the operating room. We 

suspected recirculation or insufficient blood volume as possible causes, 

and observed that the oxygen saturation returned to normal after blood 

transfusion, fluid resuscitation, and flow adjustment. We performed 

tracheotomy with ECMO support, which resulted in the stabilization of 

blood oxygen levels following intubation. Considering the potential 

complications associated with long-term ECMO use (and long-term 

intubation), such as renal failure requiring continuous hemofiltration, 

bacterial pneumonia, bleeding, sepsis, hemolysis, liver dysfunction, leg 

ischemia, and venous thrombosis, we aimed to wean the patient off 

ECMO as soon as feasible.21 The incidence of complications with ECMO 

for short periods is relatively low, and early weaning can reduce the 

likelihood of complications and minimize hospitalization costs.21 The 

utilization of ECMO in the treatment of tracheal stenosis offers notable 

advantages. First, it can be employed in cases of severe tracheal stenosis 

where oxygenation through the trachea is not possible, providing valuable 

time for strategy formulation and implementing appropriate treatment 

measures.7,24 Second, it allows for satisfactory oxygenation during 

tracheotomy, circumventing the risk of bleeding and asphyxia. When 

conventional ventilation methods are difficult to complete or there are 

serious risks of uncontrollability, tracheotomy supported by ECMO 

may represent a reasonable and effective approach. 

In summary, we present a case of severe tracheal stenosis following 

pancreatitis in which acute pancreatitis may indirectly lead to the 

occurrence and exacerbation of tracheal stenosis. In complex ventilation 

scenarios, ECMO can guarantee adequate oxygenation, allowing time for 

appropriate treatment. During the surgery, we performed tracheotomy 

with ECMO support to ensure proper ventilation. It has been shown that 

this may be a reasonable approach. In the development of cardiothoracic 

surgery, surgical risks have been controlled through multidisciplinary 

collaboration and technological advances, enabling increasingly 

sophisticated cardiothoracic surgery to be performed safely.25 This case 

report serves as an example of this evolving trend, which will continue in 

the future. 
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