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Abstract

Background: Adenoid cystic carcinoma (ACC) refers to a salivary gland
neoplasm. Tracheal adenoid cystic carcinoma that invades the tracheal
prominence is a relatively rare tumor among thoracic diseases. Objective: To
explore the epidemiology, diagnosis, treatment and future development of
tracheal adenoid cystic carcinoma (TACC). Methods: With asymptomatic
invasion of the tracheal prominence, a case of tracheal adenoid cystic carci-
noma with asymptomatic invasion of the tracheal prominence was reported.
The clinical management process and surgical methods were introduced, and
related literature was reviewed and summarized. Results: The patient was
admitted due to tracheal augmentation mass for half a month. Chest CT at
admission displayed the soft tissue density shadow behind the tracheal aug-
mentation process. After the completion of other examinations, tracheal tu-
mor resection and tracheal reconstruction were performed. Postoperative
routine pathology exhibited that it was TACC and without inguinal lymph
node metastasis. Conclusion: TACC is a low-grade tracheal tumor with low
incidence, delayed clinical manifestations and lack of specificity as well. CT
and bronchoscopy are helpful for the diagnosis of suspected patients. Mean-
while, radical surgical resection is the first choice of treatment. Adjuvant
therapy can improve the therapeutic effect. Targeted immunotherapy is the
developing direction of treatment.
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1. Introduction

Primary tracheal tumors are much less common than bronchial and lung tu-
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mors. It has a wide variety, and about 90% of primary tracheal tumors are ma-
lignant in adults [1], of which primary adenoid cystic carcinoma and squamous
cell carcinoma of the trachea are the most common histological types of tracheal
malignancies, accounting for over 60%. Tracheal adenoid cystic carcinoma
(TACCQ) is a salivary gland and derived from bronchial mucosa or submucosal
glands. Due to the late-onset and lack of specific clinical manifestations, it is of-
ten misdiagnosed or delayed by clinicians [2]. At present, surgical treatment is
the choice for tracheal adenoid cystic carcinoma. This paper reports the diagno-
sis and management of patients with asymptomatic primary tracheal adenoid
cystic carcinoma invading the augmentation process, and also elaborates the

current treatment of TACC and the direction of future development.

2. Clinical Data

A 52-year-old male was examined by chest CT for nasal polypectomy, which re-
vealed a mass-like soft tissue density shadow behind the tracheal prominence,
measuring about 2.6 x 2.4 cm, narrowing of the initial segments of both bronchi,
and with multiple slightly large lymph node shadows in the mediastinum (Figure
1). The patient had occasional chest distress symptoms and a 30-year history of
smoking, one pack per day. Bronchoscopy proved invading the tracheal promi-
nence, smooth surface, significant stenosis of the opening of the right common
branch, and slight stenosis of the left common branch (Figure 2). Pathology re-
vealed the adenoid cystic carcinoma of the tracheal carina. Three-dimensional
reconstruction of the trachea was performed before surgery (Figure 3), which
indicated that the size of the lesion was 31 x 21 x 20 mm, the invasion of the
right main trachea was severe, and the lesion protruded at the same time. The
upper edge of the main trachea of the lesion was 20 mm away from the lower
edge of the right main trachea. Bone scan displayed no obvious sign of bone
metastasis. Pulmonary function was assessed by spirometry with FEV1 2.29 L,
69.1% predicted, and MVV 84% predicted. Routine preoperative examination of
the patient revealed no significant surgical contraindications and the primary
tumour stage was T2. The patient was informed before being reported.

On May 13, 2020, the patient underwent tracheal tumor resection and recon-
struction under general anesthesia smoothly. The patient experienced a right
anterolateral fourth intercostal incision for chest entry, and a mass was observed
at the near carina of the tracheal membrane, measuring about 3 x 2 x 2 c¢m, that
is consistent with preoperative three-dimensional reconstruction. The lower
pulmonary ligament was released, the pericardium was opened, the lymph nodes
were dissected, the left and right main bronchi were fully freed, the main trachea
and left and right main trachea were cut 3 mm from the tumor with a blade
(Figure 4), the spring endotracheal tube was intubated in the right main trachea,
the right lung was ventilated, the specimen was removed, and rapid pathology
revealed that the tracheal resection margin was not involved by cancer. The left
main bronchus and main trachea were continuously sutured with a 4-0 pronelne

suture and with the ends being aligned to tighten the anastomosis (Figure 5).
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Figure 1. Preoperative CT image of chest and postoperative CT image of chest.

Figure 2. Bronchoscopy.

Figure 3. Preoperative and Postoperative three-dimensional reconstruction of trachea.
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Figure 5. Intraoperative situation: Tracheal anastomosis.

The spring trachea was inserted into the sutured left tracheal lumen, and the left
lung was changed for ventilation. The cartilage ring of the right wall of the tra-
chea was fenestrated 1 cm above the anastomosis, so as to avoid damage to the
tracheal membrane. The size of the fenestration was 1.5 X 1 cm. The right main
bronchus and trachea were continuously sutured with 4-0 pronelne suture. The
ends were aligned to tighten the anastomosis. The knot was tightened after con-
firming that there was no leakage at the anastomosis. The pedicled intercostal
muscle was applied to wrap the anastomosis. One No. 28 and one No. 21 tho-
racic drainage tubes were placed in the seventh intercostal anterior axillary line
and the midaxillary line, respectively. The chest layer was closed by layer after
hemostasis and counting was correct. It was fixed with line 7 at the mandible
and sternocleidomastoid muscle to flex the patient’s neck, limit neck movement,
and avoid excessive anastomotic orotracheal pressure. The operation went

smoothly, with intraoperative about 200 ml of blood loss.

3. Surgical Results

The patient recovered steadily after surgery, had no serious perioperative com-
plications, and was discharged uneventfully. Postoperative routine pathology
revealed adenoid cystic carcinoma (Figure 6) with negative tracheal resection

margins and no metastasis was found in LN4, 5, 7, and 10.
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Figure 6. Pathological section of tumor (HE x 40).

One month after surgery, the patient’s general condition recovered well and
no further subsequent treatment was provided. There was no recurrence after six
months of follow-up.

The key factors of management include preoperative comprehensive evalua-
tion, clear nature of the lesion by CT and bronchoscopic biopsy, display the
structure and upper and lower boundaries of the lesion by preoperative bronchi-
al three-dimensional reconstruction, fully understand the tumor growth, clarify
the extent of surgical resection, and contribute to the accurate localization of the
lesion before surgery. Three-dimensional reconstruction of the bronchus of this
patient illustrated that: the size of the lesion was 31 x 21 x 20 mm, the tumor
involved more right main trachea, the upper pole of the tumor was convex to the
main trachea, 26 mm away from the carina, the right and left main trachea incis-
al edges were 22 and 17 mm away from the carina (the mass was resected 3 mm
away from the upper and lower boundary of the tumor to ensure the negative
resection margin), the patient was fully freed during the operation, the tracheal
wall of the right main trachea was fenestrated, and end-to-side anastomosis was
performed, with good anastomosis, thus avoiding the right pneumonectomy,
which was conducive to the preservation of pulmonary function. Postoperative
chest CT was reexamined in patients, and three-dimensional reconstruction of

the trachea demonstrated good surgical results (Figure 3).

4. Discussion

Primary bronchial adenoid cystic carcinoma is a rare salivary gland malignant
tumor [3], and it originates from the bronchial mucosa or submucosal glands.
About 50% of the disease occurs in the upper third of the trachea.

Adenoid cystic carcinoma of the trachea lacks specific clinical manifestations,
including irritable cough and expectoration in the early stage and persistent
symptoms. Bronchodilator and glucocorticoid treatment also has certain effects
and is often misdiagnosed as pulmonary infection, chronic bronchitis, chronic
obstructive pulmonary disease, bronchial asthma, etc. Delayed asthma and

dyspnea occur only after 50% of the tracheal lumen are blocked in the middle
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and late stages [4]. Delayed clinical manifestations are often misdiagnosed as
chronic obstructive pulmonary disease, bronchial asthma, or delayed diagnosis
by clinicians [5]. Tracheal adenoid cystic carcinoma presents in middle-aged pa-
tients with an average distribution between men and women, and smoking is not
a risk factor for it [6]. Among the auxiliary images, CT and three-dimensional
reconstruction play certain advantages in the evaluation of airway tumors [7],
PET-CT is also helpful to determine the stage of the disease [8] and is adopted to
guide adjuvant radiotherapy, and bronchoscopic biopsy can provide a definite
histological diagnosis as well.

Radical surgical resection is preferred for patients in good general condition
and can tolerate surgery and meet safe tension-free endotracheal anastomosis
[9], so as to provide complete resection of pathology and restoration of airway
continuity, while patients have high postoperative morbidity and mortality [10],
which is technically challenging for most medical centers. Tracheal reconstruc-
tion methods that invade the carina, thus resulting in stenosis and preserving the
lung parenchyma are end-to-end anastomosis and end-to-side anastomosis, and
the choice of surgical approach is determined based on the location and size of
the tumor (Figure 7).

Surgical treatment of airway tumors requires resection as much as possible.
However, owing to anatomical limitations, many patients cannot provide com-
plete resection of the pathology during surgery. Preoperative three-dimensional
reconstruction has greater advantages than two-dimensional image examination,
because it can simulate and display the surgical anatomy, determine the surgical
margin and ensure the negative margin. Consequently, routine preoperative
three-dimensional reconstruction may have a better role in terms of evaluating
and guiding airway tumors, and helping to improve the success rate of surgical
resection of airway tumors with negative margins and increase the benefit rate of

patients.

Figure 7. Tracheal reconstruction demonstration.
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As for patients limited by tracheal anatomy (usually tumors are larger than 4
cm [11], or, in some cases tracheal resection length is more than 6 cm and can-
not ensure tracheal blood circulation and anastomotic tension [5]), tumor inva-
sion of the surrounding trachea or tissues, intolerance to surgery (advanced age,
severe complications), the treatment goal is airway recanalization, adjuvant
therapy can control tumor progression, and tumor reduction can be achieved by
bronchoscopic techniques, including electrocoagulation, thermal ablation ther-
apy, and tracheal stent placement. In this case, preoperative three-dimensional
reconstruction of the bronchus successfully showed the extent of lesion in-
volvement, with 26 mm from the carina. The resection margins of the right and
left main trachea were 22 and 17 mm from the carina into the main tracheal lu-
men, respectively. Meanwhile, the resection of the mass 3 mm from the upper
and lower boundaries of the tumor during surgery could ensure negative resec-
tion margins and meet the surgical requirements.

TACC has an occult invasion of surrounding collagen fibers or neurovascular
bundles, and invasion to the surrounding, with many local recurrences after
surgery. Maziak DE et al proposed that postoperative and combined radiothe-
rapy can appropriately control the disease [12] and was proved to have a statis-
tically significant survival rate in patients with primary ACC who cannot expe-
rience surgery and receive radiotherapy or palliative radiotherapy, with a
five-year follow-up survival rate of 91%, which can be applied as postoperative
enhanced therapy or adjuvant therapy for local recurrence. Haitang Yang et al
put forward that radiation therapy should be adopted for adenoid cancer, even
in patients with negative margins [13]. Endotracheal brachytherapy is reported
to be applied to enhance the effects of primary tumor or palliative late treatment
[14]. Combined with adjuvant multislice spiral CT, it can enhance the effects of
radiotherapy for the lesion, while avoiding the harm that is caused by irradiation
to normal tissues. However, there is a lack of multicenter prospective study
support for the selection of radiotherapy dose, and there is no clear radiotherapy
index. Grillo recommends radiotherapy at a dose of 4500 - 6500 cGy after the
resection of adenoid cystic carcinoma. However, Furong Chen et al reported
that adjuvant radiotherapy after the incomplete resection did not additionally
increase patient DFS and OS values [15]. Data on the availability of chemothe-
rapy for TACC is scarce, and there is no evidence that chemotherapy can be
adopted to treat tracheal ACC. Manninen M et a/ indicated that 28 patients who
received cytotoxic therapy did not respond to chemotherapy [16]. In a retros-
pective study, the addition of chemotherapy to postoperative radiotherapy had
no benefit on overall survival.

In the past, tracheal tumors were considered unresectable. In 1946, Besley
successfully completed augmentation and distal tracheotomy for the first time.
With the continuous development of surgical techniques, fast-track thoracos-
copic resection of tracheal tumors was advocated to be achieved. At the same

time, relevant studies on tracheal allograft transplantation and autologous tra-
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cheal replacement are also ongoing [17]. Targeted therapy continues to evolve,
and cell lines that show the characteristics of adenoid cystic carcinoma stem cells
are cultured. NOTCH1, SOX10, and FABP7 drive the induction of adenoid cys-
tic carcinoma stem cell death, thus providing the possibility for targeted therapy
of bronchial adenoid cystic carcinoma [18].
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