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CASE REPORT

Successful conservative treatment 
for massive tracheal necrosis after lung 
segmentectomy
Norifumi Tsubokawa1*   , Takeshi Mimura1, Kazuki Tadokoro1 and Yoshinori Yamashita1 

Abstract 

Background  Tracheal necrosis, which is rare because the trachea has rich in blood supply, can be a serious condition. 
Herein, we report the case of extensive tracheal necrosis that developed after right apical segmentectomy for a meta-
static lung tumor of esophageal cancer.

Case presentation  A 74-year-old man who had undergone thoracoscopic subtotal esophagectomy and gastric tube 
reconstruction via the posterior sternal route for esophageal adenocarcinoma 2 years previously was referred to our 
department with an enlarging nodal lesion in the right upper lung lobe. Computed tomography revealed a 30-mm 
tumor in the right apical segment with no lymph node enhancement, suggesting primary lung cancer or a meta-
static lung tumor. The patient underwent right apical segmentectomy. The upper lobe was adherent to the chest wall 
and mediastinal fat from the apex of the lung to the dorsal side, with particularly strong adhesion at the esophagec-
tomy site. After dissecting the adhesions, right apical segmentectomy was performed via complete video-assisted 
thoracic surgery. The patient was discharged on the 9th day after surgery without any complications. Pathologic find-
ings revealed a metastatic lung tumor originating from the patient’s esophageal cancer. On the 26th day after surgery, 
the patient returned with dyspnea and increased sputum. Computed tomography images revealed that the posterior 
wall of the trachea was missing an area of 16 × 42 mm and was connected to the dead space after the right apical 
segmentectomy, with no effusion. We diagnosed extensive tracheal necrosis. Considering that the patient’s status 
was very well despite the extensive tracheal necrosis, we chose conservative treatment. After receiving 12 days 
of intravenous antibiotic treatment, his symptoms improved, and he was discharged on day 26 after admission.

Conclusions  Right upper lung lobe resection after esophagectomy has a risk of tracheal necrosis. Conservative treat-
ment is one approach to manage massive tracheal necrosis in patients with stable respiratory conditions.
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Background
Tracheal necrosis is rare, with an incidence of 0.75% after 
esophagectomy because the trachea has rich blood sup-
ply [1, 2]. However, it can occur when this blood supply 

is disrupted and can be fatal in cases of respiratory fail-
ure or mediastinitis [3]. Tracheal necrosis developing 
after right lung resection for lung cancer is particularly 
rare. The treatment for tracheal necrosis can be decided 
based on the location and extent of the necrotic tracheal 
lesion [4]. Herein, we report the development of massive 
tracheal necrosis following right apical (S1) segmentec-
tomy for a metastatic lung tumor of esophageal cancer. 
Conservative treatment using antibiotic therapy resulted 
in tracheal epithelialization.
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Case presentation
A 74-year-old man who underwent thoracoscopic sub-
total esophagectomy and gastric tube reconstruction via 
the posterior sternal route 2 years previously for esoph-
ageal adenocarcinoma pT3N1M0 was referred to our 
department with an enlarging nodal lesion in the right 
upper lung lobe. Computed tomography (CT) revealed 
a 30-mm tumor in the right apical segment (S1) with no 
nodal enhancement, suggesting primary lung cancer or a 
metastatic lung tumor.

The patient underwent right S1 segmentectomy via 
complete video-assisted thoracic surgery (Additional 
file  1: Video S1). The upper lobe was adherent to the 
chest wall and mediastinal fat from the apex of the lung 
to the dorsal side, with particularly strong adhesion at the 
esophagectomy site. The adhesions were dissected, and 

the upper bronchus was identified from the dorsal side. 
However, we did not expose the trachea or its posterior 
wall. After dissecting the vessels and bronchus, the lung 
parenchyma was dissected using the energy device and 
staplers. The operation time was 220 min, and blood loss 
was 10  ml. Postoperative air leakage was not observed. 
The chest tube was removed on postoperative day (POD) 
4, and the patient was discharged on POD 9 without any 
complications. Pathologic findings revealed a metastatic 
lung tumor originating from the patient’s esophageal 
cancer.

On POD 26, the patient returned with dyspnea and 
increased sputum. On admission, his body tempera-
ture was 37.3  °C and the percutaneous oxygen satura-
tion was 91% on room air. His white blood cell count 
was 9300/μl, C-reactive protein 16.6  mg/dl, and serum 

Fig. 1  Initial chest CT findings of tracheal necrosis. Axial view at Th3 level (A) and Th5 level (B), sagittal view (C), and 3D-CT reconstruction image 
(D). The posterior wall of the trachea was missing an area of 16 × 42 mm (arrowheads) and connected to the dead space (arrow). Th thoracic 
vertebra, CT computed tomography
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albumin 2.9 g/dl. CT and 3D-CT reconstruction images 
revealed that the posterior wall of the trachea was miss-
ing an area of 16 × 42 mm and was connected to the dead 
space after the right S1 segmentectomy, with no effusion 
(Fig. 1, Additional file 1: Video S1). The bronchial stump 
was intact. We diagnosed extensive tracheal necrosis 
although bronchoscopy was not performed upon diagno-
sis because of its potential to worsen the tracheal necro-
sis. Considering that the patient’s status was incongruent 
with the extensive tracheal necrosis, we chose conserva-
tive treatment. We started oxygen therapy and adminis-
tered intravenous antibiotics. In addition, through his 
enterostomy, enteral nutrition was started on the 3rd 

day after the onset of symptoms and was subsequently 
combined with oral intake for maintenance. After con-
servative treatment, there were improvements in dysp-
nea, sputum production, and inflammatory findings. His 
body temperature was 36.8 °C and the percutaneous oxy-
gen saturation increased to 97% on room air. His white 
blood cell count and C-reactive protein decreased to was 
4500/μl and 0.20 mg/dl, respectively, and serum albumin 
increased to 3.0 g/dl. He was discharged on day 26 after 
admission.

After 6  months, the patient underwent emergency 
small intestine resection for a strangulated ileus. CT 
showed a significant decrease in the defective area of the 

Fig. 2  CT findings 6 months after receiving conservative treatment. Axial view at Th3 level (A), sagittal view (B), and 3D-CT reconstruction image 
(C). The area of defective posterior wall of the trachea (arrowheads) and the dead space (arrow) were significantly decreased. Bronchoscopy showed 
complete epithelialization of the trachea (D). Th thoracic vertebra, CT computed tomography
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posterior wall of the trachea and the dead space in the 
right thoracic cavity (Fig. 2, Additional file 1: Video S1). 
Bronchoscopy showed complete tracheal epithelializa-
tion (Fig. 2).

Discussion
The trachea is supplied by arterial blood that flows to the 
cervical and thoracic tracheal portions. These vessels are 
interconnected along the lateral surface of the trachea, 
providing a rich vascular network beneath the endotra-
cheal mucosa [1, 4]. Tracheal necrosis occurs when this 
blood supply is disrupted (e.g., prolonged intubation, ele-
vated cuff pressure, thyroid surgery, and tracheal injury 
or infection) [3]. In our case, the posterior wall of the 
trachea was completely exposed by esophagectomy, and 
then the capillaries entering the trachea were dissected 
during the right S1 segmentectomy, including dissection 
of adhesion around the trachea, which might have dis-
rupted the tracheal blood supply.

Depending on the location and extent of the necrotic 
tracheal lesion, invasive surgery or stent replacement can 
be performed as treatment [3, 5, 6]. In our case, the CT 
scan showed a massive defect in the thoracic tracheal 
region, easily imaginable to be fatal, and we thoroughly 
discussed our treatment approach. There were no pre-
vious reports of such a case, and a direct closure would 
require a major musculocutaneous flap and placing the 
patient under long-term ventilatory control until the 
flap was fixed. However, because the patient’s respiratory 
state was surprisingly stable, we chose conservative treat-
ment. In case the conservative treatment failed, we would 
have performed surgical repair with a latissimus dorsi 
muscle flap and placed the patient under long-term ven-
tilator management and sedation to stabilize the repaired 
area. Fortunately, the conservative treatment worked. 
This could have been because the residual upper lobe 
preserved by the segmentectomy was large and almost 
adherent to the chest wall, thereby preventing lung col-
lapse, and the remaining lung took the place of the pos-
terior wall of the trachea, maintaining negative pressure 
in the thoracic cavity. Additionally, the drainage worked 
well because of the massive defects. Although the patient 
presented with an increased amount of sputum, there 
was no effusion in the dead space. Thus, the efficient 
drainage might have prevented mediastinitis. Although 
the patient’s nutritional status was poor owing to the 
esophagectomy and lung resection, he had received 
adequate nutritional support after tracheal necrosis 
through his enterostomy. Actually, his nutritional status 
improved; possibly, this nutritional support contributed 
to the successful conservative management of the tra-
cheal necrosis.

Conclusion
Thoracic surgeons should bear in mind that tracheal dis-
section after esophagectomy carries a risk of tracheal 
ischemia. Conservative treatment is one approach to 
manage massive tracheal necrosis in patients with stable 
respiratory conditions.
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Additional file 1: Video S1. Right S1 segmentectomy via complete video-
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defective area and the dead space in the right thoracic cavity significantly 
decreased after conservative treatment. CT computed tomography.

Acknowledgements
The authors would like to thank Enago (www.​enago.​jp) for the English 
language review.

Author contributions
NT: drafted manuscript. TM, KT, and YY: supervised the manuscript. All the 
authors have read and approved the final version of the manuscript.

Funding
This study was not funded by any source.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This case report was approved by the National Hospital Organization Kure 
Medical Center and the Chugoku Cancer Center Institutional Review Board on 
1/24/2022 (#2021-68). The patient provided written informed consent for the 
use of their data.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 1 August 2023   Accepted: 1 September 2023

References
	1.	 Salassa JR, Pearson BW, Payne WS. Gross and microscopical blood supply 

of the trachea. Ann Thorac Surg. 1977;24:100–7.
	2.	 Sasaki M, Saeki H, Sohda M, Korematsu M, Miyata H, Murakami D, et al. 

Primary tracheobronchial necrosis after esophagectomy: a nationwide 
multicenter retrospective study in Japan. Ann Gastroenterol Surg. 
2023;7(2):236–46.

https://doi.org/10.1186/s40792-023-01745-1
https://doi.org/10.1186/s40792-023-01745-1
http://www.enago.jp


Page 5 of 5Tsubokawa et al. Surgical Case Reports           (2023) 9:160 	

	3.	 Aerni MR, Parambil JG, Allen MS, Utz JP. Nontraumatic disruption of 
the fibrocartilaginous trachea: causes and clinical outcomes. Chest. 
2006;130:1143–9.

	4.	 Furlow PW, Mathisen DJ. Surgical anatomy of the trachea. Ann Cardio-
thorac Surg. 2018;7:255–60.

	5.	 Murakawa T, Yoshida Y, Fukami T, Nakajima J. Life-threatening tracheal 
perforation secondary to descending necrotizing mediastinitis. Interact 
Cardiovasc Thorac Surg. 2010;10:454–6.

	6.	 Kim IA, Koh HK, Kim SJ, Yoo KH, Lee KY, Kin HJ. Malignant tracheal necrosis 
and fistula formation following palliative chemoradiotherapy: a case 
report. J Thorac Dis. 2017;9:E402–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Successful conservative treatment for massive tracheal necrosis after lung segmentectomy
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Anchor 10
	Acknowledgements
	References


