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Abstract

Background: Tracheal Squamous Cell Carcinoma (SCC) is a rare pri-
mary tumour. Currently, surgery is the main treatment, but it becomes 
the biggest obstacle to surgery when the tumour invades the trachea 
for more than 6 cm. 

Case presentation: A 56-year-old Asian man presented with expec-
toration and asthma as his initial symptoms. Because of the particular-
ity of tumour location and volume, we removed the 7 cm bronchus and 
performed carinau reconstruction. 

Conclusion: How to treat the rare tumours at tracheal carina is a 
valuable and rare example that could be reference in many centres.
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Introduction

Primary tracheal tumor is a rare tumour occurring below 
the cricoid cartilage to the level of the carina, which originates 
from epithelial, salivary gland, interstitial and other structures. 
The lack of specific manifestations in the early stage is prone to 
misdiagnosis, and the primary tracheal tumour is very rare in 
surgery, accounting for about 0.1 % of all tumours [1]. Primary 
tracheal squamous cell carcinoma treatment mainly includes 
surgical tracheal resection, various endoscopic resection, tra-
cheal stent and chemoradiotherapy. However, only surgical re-
section can cure all benign and most malignant tumours. If a 
long bronchus needs to be removed, it will cause difficulties in 

tracheal anastomosis. If the tumour involves a protuberance, it 
needs to reconstruct the protuberance, but the reconstruction 
of the tracheal carina is still a significant challenge in thoracic 
surgery. Tracheal carina reconstruction surgery requires formu-
lating a precise preoperative surgical plan, and the tacit coop-
eration between the anaesthesia team and the surgical team 
during the operation, which makes the operation very difficult. 
The risk and difficulty of surgery will also increase as the size of 
the tumour increases. The larger the tumour, the more trachea 
needs to be removed, and the more difficult it is to suture the 
remaining trachea. Here, we report the first case of resection 
and reconstruction of tumour in giant tracheal protuberance in 
our center.
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Case report

A 56-year-old male was admitted to hospital for “expectora-
tion for 1 year, aggravated with asthma for 4 months”. Bron-
choscopy showed that the carina was deformed, with a large 
number of caseous lesions attached, and the left and right cen-
tral bronchial openings were significantly narrowed (Figure 1). 
Chest CT and three-dimensional reconstruction showed that 
the left and right main bronchial bifurcations of the lower tra-
chea were unevenly thickened, and the corresponding segment 
of the local lumen was narrowed (Figure 2). Therefore, we de-
cided to perform thoracoscopic assisted thoracotomy for tra-
cheal tumor resection, sleeve resection of the upper lobe of the 
right lung, and carina resection and reconstruction. 

After general anaesthesia, the patient was lying on the left 
side, and the Trocar was inserted into the mid-axillary line of 
the seventh intercostal space, scapula line and the fourth inter-
costal opening of the left side, and then freed the lower lung 
ligament and mediastinal pleura. At last, an incision was su-
tured. The patient was changed to the right lateral position, and 
a 15 cm incision was made through the fifth intercostal space, 
and the chest was opened for exploration. The lower pulmo-
nary ligament and the right upper lobe bronchus of mediasti-
nal pleura were dissociated. The tumour was located at 2 cm 
above the carina, extending nearly 1 cm into the right central 
bronchial orifice and 0.5 cm into the left main bronchial orifice. 
Then the tumour and its invading bronchi were excised. From 
the junction of the membrane part and cartilage part, 2/3 of 
the lower trachea and left main branch bronchus were sutured 
continuously, and then the lower trachea was sutured continu-
ously with the residual end of the right middle bronchus, and 
the mediastinal pleura was embedded and sutured on the sur-
face of the anastomosis. During the operation, the tubular tis-
sue of ‘Tracheal Tumour’, with a length of 7 cm, a diameter of 
2–2.5 cm, and a lumen, was excised and opened to reveal a pro-
tuberant mass (Fig. 3A), with a volume of 4 cm × 2 cm × 1.5 cm, 
and invasion of the entire tracheal layer. Pathological showed: 
moderately differentiated squamous cells (Figure 3B). A lymph 
node biopsy was also sent for immunohistochemical markers 
indicating no cancer metastasis.

Patients were discharged from the hospital 15 days after oper-
ation without any complications. After 3 months of follow-up, no 
tumour recurrence or distant metastasis was found (Figure 3C).

Figure 1: Under bronchoscopy, irregular new organisms in the 
lower segment of the trachea grew into the lumen and the lumen 
stenosis exceeds 80 %. 

Figure 2: Preoperative 3D reconstruction and CT.

Figure 3: (A) Tumor volume after surgery 4cm×2cm×1.5cm. (B) 
HE10×Cancer cells arranged in slices. (C) Two months after dis-
charge, a reexamination of ‘sputum smear’ revealed no malignant 
cells, squamous cells, lymphocytes, and neutrophils. (D) Schematic 
diagram of reconstruction of tracheal carina.

Discussion

Primary Squamous Cell Carcinoma of the trachea (SCC) often 
occurs in the middle of the trachea, which is more common in 
men [2] and is closely related to smoking. Most of the tumours 
grow in the lobar and segmental bronchi close to the hilum of 
the lung, and tend to grow into the lumen. 

Primary tracheal squamous cell carcinoma treatment mainly 
includes surgical tracheal resection, various endoscopic resec-
tion, tracheal stent and chemoradiotherapy. The choice of sur-
gical resection depends on the location and size of the tumour. 
For the site located in the tracheal carina, if the tumour is large, 
it will block the bilateral airway, causing respiratory dysfunction 
and endanger life, requiring emergency surgical treatment.

Only 23-45% of primary tracheal tumours can be accurately 
diagnosed by chest CT. F [3], Besides, sputum smear can be 
used for diagnosing early carcinoma in situ. The development 
of new aerosol contrast agents and spectroscopic techniques 
can improve the sensitivity and specificity of virtual bronchos-
copy [4]. Bronchoscopy can be selected for asthma, cough and 
expectoration. Bronchoscopy allows tissue samples to be taken 
from the tumour and adjacent trachea, and allows accurate de-
termination of tumour size, tracheal length, and possible and 
necessary resection range [5]. Endotracheal ultrasonography 
provides further information for the deep infiltration of tu-
mours [6]. For the significant stenosis of left and right central 
bronchial openings caused by large tumours reported in this 
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paper, the relationship between tumor and surrounding tissues 
can be clarified combining the bronchoscopy and CT three-di-
mensional reconstruction technology, which provides an impor-
tant reference for the formulation of surgical plan.

Tracheal tumour resection in the carina section is usually 
performed by the carina resection and reconstruction opera-
tion carried out by Belsey [7] in 1957. Grillo [8] reported per-
sonal experience of carina reconstruction in 1982 and pointed 
out that no matter what method was adopted, it was necessary 
to free the trachea sufficiently to increase the tracheal mobility 
to reduce the tracheal tension after anastomosis.

Later, more doctors reported the cases of tracheal recon-
struction, but the reconstruction of tracheal carina is still a 
major challenge in thoracic surgery. The surgical technique 
and anastomosis reconstruction method are very complex, and 
the requirements for anesthesia technology and postoperative 
management are very high. Liu [9] Reported that 4 cases of tra-
cheal tumor resection and carinoplasty had been successfully 
completed, and the 5-year survival rate was only 55.0 %. The in-
cidence of postoperative complications is high, with a reported 
mortality rate of 13 – 31% [10]. Christina [11] counted all the 
patients undergoing carinal reconstruction in their center from 
1997 to 2017, with a total of 45 cases. Among them, 28 patients 
have experienced varying degrees of complications. The 30 - 
days mortality rate was 6.8 %, and the 3 - month mortality rate 
was 7 %. By comparison, it was pointed out that mechanical 
and circulatory support, including CPB and ECMO could reduce 
the surgical risk and postoperative mortality. Jiangxin He team 
[12] has made some achievements in reconstructing carina, and 
successfully resected a tracheal adenoid cystic carcinoma with a 
size of about 2.1 cm × 1.2 cm in VAST and reconstructed carina. 
It is the first reported VATS tracheal carinal reconstruction using 
cross-vision ventilation in the world. Although there have been 
successful cases of tracheal carina reconstruction, no successful 
case of tracheal reconstruction with such a huge tumor at the 
carina has been reported by scholars.

We believe that for tumours with tracheal carina, whether 
thoracotomy or VAST, no matter what method is used to in-
crease the degree of freedom of the trachea, the first thing 
to consider should be whether the tumor can be resected as 
completely as possible. Therefore, it is extremely important to 
predict the size of the tumour before operation. In this case, the 
upper edge of the tumor was located 2 cm above the carina, and 
the lower edge of the tumour completely invaded the left and 
right bronchus. Therefore, thoracoscopic-assisted thoracotomy 
was performed, and satisfactory results were achieved. Studies 
have shown that [11] if the resection length exceeds 6 cm, it is 
often difficult to anastomose during the operation or the anas-
tomosis healing is poor after an operation. The length of the re-
sected trachea of this patient is about 7 cm; the success in this 
patient’s reconstruction might shed light on how to deal with a 
large trachea tumour. In order to avoid the difficulty of anasto-
mosis, we sufficient anastomosis was ensured by fully freeing 
the hilar, pulmonary vascular, lower pulmonary ligament and 
wrapping the anastomotic stoma through cervical flexion and 
pedicled pleural suture. Further release was achieved through 
pericardial dissection, and the pericardium was cut in a U shape 
around the lower side of the inferior pulmonary vein. The pul-
monary hilum was further dissociated through the right pul-
monary artery trunk and the upper segment of the pulmonary 
vein. And the anastomotic leakage was effectively prevented. 
Our center has found that bending the neck to about 20° could 

effectively reduce the anastomotic tension and minimize the 
discomfort caused by neck bending of patients. Mulliken and 
Grillo [8,13] showed in the cadaveric study that bending 15 – 
35° could complement the tracheal length of 4.5 cm (equivalent 
to 7.2 tracheal rings) [13]. However, not the larger the bending 
angle is, the better the surgical effect will be. If the bending an-
gle is too large, it will not reduce the incidence of anastomotic 
leakage, but will increase the pain of patients [14]. There are 
various ways of tracheal carina anastomosis. The most common 
one is to anastomose trachea end-to-end with left main bron-
chus, and then implant the right main trachea into one side of 
the trachea. Or lateral anastomosis of the inner wall of the left 
and right main bronchi is performed first, and then the trachea 
is anastomosed end to end to form a new bulge. The former 
method saves time and is less difficult. It is suitable for small 
tumors that only invade one side of the bronchus. The latter 
method is suitable for large tumors that invade both sides, and 
has certain requirements on suture. Because the patient ' s left 
and right bronchus were invaded, we adopted the second way 
(Figure 3D). During the suture, we first successively sutured two 
thirds of the left bronchus and the main bronchus, and then 
sutured from the side of the posterior tracheal wall. Finally, su-
tured the remaining one-third of the perimeter and right bron-
chus while maintaining ventilation. Squamous cell carcinoma is 
prone to metastasize, so lymph node dissection and resection 
of adjacent lung tissue are crucial. The tumor of this patient 
invaded 1 cm into the right main bronchus, and sleeve resec-
tion of the upper lobe of the right lung was performed. As a 
result, R0 resection was achieved, and the postoperative lung 
function was retained to the maximum extent. For complex tra-
cheal carina tumor, a careful surgical plan should be formulated 
before operation. In the process of operation, tracheal intuba-
tion and surgical operation must be closely combined. Tracheal 
anastomosis and extubation should be carried out alternately. 
Oxygenation condition of patients should be closely monitored 
to ensure the safety of operation. CPB and ECMO can be used 
to assist operation when conditions perimit.

Conclusions 

Tracheal tumours are rare and challenging for surgery. The 
traditional operation idea is that if the tumour is huge and the 
bronchus needs to be removed for more than 6 cm, the surgery 
can not be operated, because it will lead to inevitable anasto-
motic leakage. Here, we adopted a series of release methods 
to successfully reconstruct the carina of 7 cm trachea without 
complications, which reminds us that the surgical treatment of 
huge tracheal tumours is feasible, and provided a reference for 
areas that have never tried such operations.
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