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Trachea Surgery

• Dr. Hermes Grillo (1923-2006)

- Professor at Harvard Medical School.



Anatomy

• Length: average 11.8cm (10~13cm), from the infracricoid level 

to the top of the carina spur

• Two cartilage ring : 1cm

• Internal diameter : 2.3cm (laterally), 1.8cm(anteoposteriorly)





• Neck extension 

: ½ cervical position, ½ 

thoracic position

• Neck flexion

: almost thoracic position

Allen MS Koreaa J Thorac Cardiovasc Surg 2015;48:231-7.



Wilson JL Shields’ General Thoracic Surgery 8th Chap 73.
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• Recurrent laryngeal nerve

: proximity to tracheal (Lt.>Rt.)



Trachea Disease

• 1. Tumor

: Adenoid cystic carcinoma, Squamous cell carcinoma

• 2. Infection

: Tuberculosis

• 3. Trauma

: Postintubation and posttracheostomy injury (m/c)

• 4. Congenital tracheal stenosis



Presentation

• Symptoms

: wheezing, shortness of breath with exertion, stridor

: more than 70% narrow on the cross-sectional lumen



Evaluation

• Tracheal reconstruction, CT scan

• Flexible bronchoscopy

• Rigid bronchoscopy

• Pulmonary function test

• Esophagoscopy for suspicious esophageal involvement, 



Kim YT J Korea Soc Rad. 2005;52:295-303.



McGrath EE Arcg Bronchoneumol 2012;48:43-8.



Flow Volume Loops





Squamous Cell Carcinoma

• Rapidly invasive and progressive

• Risk factor: smoking

• 10% : multifocal



Agrawal V Adv Radiat Oncol 2016;1:127-31.



Hararah MK Laryngoscope 2019; doi: 10.1002/lary.27994

https://doi.org/10.1002%2Flary.27994


• 0:carcinoma in site

• 1: infiltrating lamina propria

• 2a: abutting or extending between cartilage

• 2b: invading through cartilage

• 3a: invading peritracheal fibroadipose tissue

• 3b: abutting soft tissue resection margin

• 4: invading into thyroid gland 

Honings J Virchows Arch 2009;455:423-429.



Honings J Virchows Arch 2009;455:423-429.



Adenoid Cystic Carcinoma

• Previously called cylindroma

• Slowly advancing salivary gland tumor

• Late recurrence after 10~15 years

• Disease progression along nerve (perineural incvasion)

• Polyphoid lesion >> infiltrative plagues



Djakovic Z Acta Clin Croat 2019;58:777-9.

https://radiopaedia.org/



Honings J Eur J Cardiothorac Surg 2010;37:1438-44.



Tuberculosis

• Rare cause

• Response to antituberculosis : good

• Stenosis sequelae : ~20%, multifocal lesion

➔ Bronchoscopic intervention >> surgery



Siow WT J Thorac Dis 2017;9:71-7.
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Siow WT J Thorac Dis 2017;9:71-7.



Postintubation and Posttracheostomy Injury

• Intubation tube after 48 hours -> laryngeal level injury 

(glottic edema, vocal cord granulomas, erosion, granuloation 

tissue, stenosis) 

• More than one lesion

• Symptom developed within 2 years.

➔ caution to incorrect diagnosis such as asthma



Wilson JL Shields’ General Thoracic Surgery 8th Chap 73.



Wilson JL Shields’ General Thoracic Surgery 8th Chap 73.

A-frame deformity



Tracheoesophageal Fistula

• T-tube + L-tube insertion status

• Sx: mediastinitis, pneumonia, gastric secretion in the trachea, acute 

gastric distention



Paraschiv M J Med Life 2014;7:516-521.



Paraschiv M J Med Life 2014;7:516-521.



Tracheoinnominate Fistula

• Angulation od a tube tip, high pressure cuff or inferior border of low-

placed strachestomy stoma

• Mssive initial bleeding or herald bleed (DDx erosion of mucosa)

• 25% of patients  → operating room

• 50% of patients with operation suvivor within 2 months



Ridley RW J Laryngo Otol 2006;120:676-80.





Trachea Segmental Resection

• Resection length: less than 4cm of trachea~half of trachea(rarely

succeed)

• Risk of anastomotic tension: incomplete mobilization, fixed cervical 

kyphosis

• Horizontal collar incision, median sternotomy (if necessary)

• In critical stenosis, VV ECMO might be considered before general 

anesthesia. 



• Anterior and posterior dissection

• Lateral dissection: injured 

segment+2-4 ring

• If necessary, laryngeal release or 

hilar release is performed.

Allen MS Korea J Thorac Cardiovasc Surg 2015;48:231-7.



Peter Goldstraw Throacic Key



Chin stitch

Allen MS Korea J Thorac Cardiovasc Surg 2015;48:231-7.



Auchinocloss HG J Thorac Dis 2016;8:160-7.



Auchinocloss HG J Thorac Dis 2016;8:160-7.



Congenital Tracheal Stenosis

Yoko A J Pediatr Surg 2018;53:2140-2144.



Slide tracheoplasty

Stephens EH World J Pediatr Congenit Heart Surg 2021;12:414-417.



Stephens EH World J Pediatr Congenit Heart Surg 2021;12:414-417.
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