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A substantial portion of patients with advanced cancer cannot be cured, regardless of the therapeutic methods employed. Hence, rational palliative causal treatment becomes crucial. Representative studies specifically addressing the exclusive palliative treatment of patients diagnosed with tracheal cancers have not been identified. In most studies, patients treated palliatively constituted a subset of the overall evaluated group. A thorough literature review was conducted, focusing on three types of palliative treatment: palliative radiotherapy, palliative surgical procedures, and systemic treatment for advanced disease. This review uniquely fills a significant gap in the existing literature by providing the first comprehensive and updated clinical practice guidelines specifically focused on the palliative treatment of tracheal tumors. The proposed guidelines emphasize the unique clinical challenges and treatment strategies pertinent to palliative care in tracheal tumors, which are not adequately covered in existing guidelines for other thoracic malignancies.
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INTRODUCTION
Primary tracheal tumors are rare, and their management is not definitely established, especially in palliative treatment. The most common types are squamous-cell carcinoma (SCC) and adenoid cystic carcinoma (ACC), which together account for more than two-thirds of primary tracheal tumors in adults [1]. Clinical symptoms may result from the obstruction of the airways (shortness of breath, wheezing, stridor), irritation and ulceration of the mucous membrane (cough, hemoptysis), or direct infiltration of adjacent structures (nerve paralysis, dysphagia). The disease is often diagnosed late due to the substantial functional reserves of the tracheal lumen [1, 2]. Presented symptoms are nonspecific and may lead to a misdiagnosis of asthma, chronic obstructive pulmonary disease, or bronchitis. The most common symptom of tracheal SCC is hemoptysis. The occurrence of hemoptysis usually leads to an earlier diagnosis of the tumor. However, hemoptysis occurs in less than 25% of patients in the early stages of the disease. The absence of symptoms often results in a delay in diagnosis, sometimes extending for several months [1]. The onset of hoarseness and shortness of breath typically indicates an advanced disease. Wheezing and stridor are the most common symptoms in the case of ACC. Diagnosis primarily relies on bronchoscopic examination, which allows for precise lesion localization, assessment of the extent of the disease, and obtaining a biopsy for histopathological examination. Several factors determine the prognosis of patients with primary tracheal tumors. Histological diagnosis of ACC [3–17], better performance status [10, 12, 18–20], and radical surgery [3, 4, 12, 13, 15, 21–25] have been identified as favorable prognostic factors. Most authors have advocated resection as the primary radical therapy of tracheal tumors, with or without adjuvant radiotherapy. Radiotherapy (RT) has also sometimes been advocated as the primary therapeutic modality [3]. What about advanced disease and palliative treatment? Distant metastases at the time of tracheal cancer diagnosis are rare. Gaissert et al. observed distant metastases in about 10% of patients with ACC and SCC of the trachea at diagnosis [6]. It should be noted that ACC has distinct growth dynamics and time to appearance of metastatic changes compared to SCC. In the initial years of observation, local treatment is characterized by high effectiveness (the rate of 5-year recurrence-free survival is 50%–75%); however, in subsequent years of observation, there is a steady increase in the number of patients with local recurrences or distant metastases. Approximately 10%–15% of patients remain disease free after 15 years of observation [26]. Distant metastases most commonly occur in the lungs [23, 27]. Patients with metastatic changes in the lungs have a better prognosis than those with metastases in other organs [26]. Lung metastases grow expansively and rarely cause clinical symptoms for many years [22]. Among a large group of patients (62 individuals) treated at the Mayo Clinic between 1972 and 2002, distant metastases were observed in 40.5% [23]. Among 15 patients with ACC, metastases mainly occurred in the lungs, brain, chest wall, and liver [23]. Initially, advanced disease is very rarely described. In another study, patients in the non-operative stage accounted for 23% (8 individuals), with only three initially diagnosed as stage IV [28]. In the subsequent two studies, patients in stage IV clinical advancement at diagnosis accounted for 8.3% (1 person) and 10% (3 people), respectively [22, 29]. In a 1996 study by Maziak et al., more than half of the evaluated patients were found to have exclusively metachronous distant metastases, with the most common location being the lungs. The authors showed that these changes often appear long after the initial diagnosis (12–300 months) and that patients with late spread have long survivals up to 7 years from diagnosis (mean survival period of 37 months). In various studies, authors also emphasized that metastatic lung changes in ACC cases can remain asymptomatic for a long time, highlighted the role of surgical treatment, and the need for long-term observation of patients [22, 23, 27].
The primary goal of therapeutic management is to control tumor growth, aiming to enhance both quality of life (QoL) and survival. Due to the limited number of dedicated clinical trials and the absence of reliable response predictors, the optimal strategy for palliative treatment remains uncertain.
In this review, we investigated treatment outcomes according to treatment modalities in patients with primary tracheal tumors, focusing attention on palliative care.
METHODOLOGY
To develop the guidelines for the palliative treatment of tracheal tumors, we used an approach involving several stages. An expert panel consisting of seven specialists in clinical oncology, radiotherapy, and palliative care from the Department of Lung Cancer and Thoracic Tumors, Maria Sklodowska-Curie National Research Institute of Oncology in Warsaw, conducted a comprehensive literature review. We searched the PubMed and Google Scholar databases using relevant MeSH terms, including “tracheal neoplasms,” “Tracheal carcinoma,” “Tracheal tumors” to identify all available publications related to malignant tumors of the trachea. Where the entire manuscript or report was unavailable, abstracts were used to obtain the maximum possible information. The literature review included clinical trials, retrospective analyses, systematic reviews, meta-analyses, and case reports. Each piece of evidence was then evaluated for methodological quality and clinical relevance using the grading system developed by the Infectious Diseases Society of America-United States Public Health Service, classifying the evidence into levels and grades of recommendation. The recommendations were formulated based on the strength and consistency of the data and were refined through discussion and consensus-building among the panel members. This work constitutes a narrative review of the literature on the palliative treatment of tracheal tumors, based on available publications, and is not a structured systematic review.
MANAGEMENT OF ADVANCED/METASTATIC DISEASE
Control of tumor growth is the goal of therapeutic management, aiming to improve both QoL and survival. The best strategy for palliative treatment is unknown because of the low number of dedicated clinical trials and lack of response predictors. Such information should be provided to the patient. Watchful waiting may be considered in asymptomatic and slowly progressing ACC patients.
SYSTEMIC ANTI-TUMOR THERAPY
Systemic anticancer therapies in patients with advanced tracheal tumors mainly include chemotherapy (CTH), but there are also cases where targeted therapies or immunotherapy have been used. These systemic therapies should be discussed within expert multidisciplinary teams and reserved for patients with morphologically progressive tumors or symptoms. So far, no specific phase III clinical trials exclusively for tracheal tumors have been published, so most evidence comes mainly from retrospective analyses and sporadically from randomized phase II trials or subgroup analyses of phase III trials, where the majority of patients were diagnosed with head and neck ACC.
Chemotherapy
ACC
The biology of ACC is indolent, and indications for chemotherapy are not clearly defined; however, it appears that chemotherapy can reduce symptoms associated with significant disease progression [30, 31]. Prolongation of overall survival has not been clearly demonstrated, and patients with recurrent disease have been shown to have lower efficacy with respect to surgical re-treatment or radiation therapy [32]. For years, cyclophosphamide, doxorubicin, cisplatin, 5-fluorouracil, etoposide, and mitoxantrone have been considered active cytostatic agents for this diagnosis [30, 33, 34]. In patients with symptoms of advanced disease, multi-agent chemotherapy may be considered. The regimen most commonly used is the CAP regimen (cisplatin, doxorubicin, cyclophosphamide) regimen, with objective response rates of approximately 25% and response times of 6–77 months [30]. In cases of low disease dynamics, cytostatic monotherapy can be implemented - with an expected response time of 5–20 months and an objective response rate of approximately 15% [35]. Monotherapy is reasonable given the slow dynamics of ACC and a more favorable safety profile [30, 31, 35]. Rizk et al. presented an analysis of 205 patients with advanced and recurrent salivary gland tumors (clinical data were collected based on published information and obtained from the authors), with various histology (non-squamous carcinoma predominated) [36]. In multivariate analysis, platinum-based chemotherapy was found to be an independent favorable prognostic factor for OS - HR 0.56 (95% CI 0.36–0.89; p < 0.01) [36]. On the other hand, it appears that primary tracheal ACC may have a much less dynamic course than primary bronchial ACC, making the indication for chemotherapy even more questionable [37].
SCC
Squamous cell carcinoma is the predominant histology of primary tracheal carcinomas, typical of smokers and men over 60 years of age. Due to comorbidities and clinical characteristics, surgical treatment or even radical chemoradiotherapy is not always feasible. The best supportive care or palliative chemotherapy remains an option, but this approach significantly worsens the prognosis [38]. Manninen et al. published the results of a group of 12 patients treated with cyclophosphamide alone or in combination with vincristine - no objective response to treatment was observed, and survival was shorter than in patients receiving palliative radiation therapy, including brachytherapy [14]. Case reports indicate the feasibility of regimens based on cytostatic agents such as paclitaxel, carboplatin, cisplatin, and 5-fluorouracil [39–41]. Treatment combining platinum-based chemotherapy with immune checkpoint inhibitors - toripalimab, nivolumab - remains an area of discussion and provided clinical trials NCT04716751, NCT05964101, NCT02834013 [42, 43].
Recommendations

• Consider multi-agent chemotherapy for patients with advanced ACC exhibiting significant disease progression and symptoms [II, B].
• Use cytostatic monotherapy for patients with ACC who have low disease dynamics [II, B].
• Consider platinum-based chemotherapy as a palliative option for patients with advanced SCC who are not candidates for radical treatment [II, B].
• Consider enrolling in clinical trials investigating the combination of chemotherapy with immune checkpoint inhibitors for patients with advanced SCC [II, B].
Targeted Therapies
ACC
As first inhibitors of tyrosine kinase against the c-KIT receptor were investigated. In two phase 2 studies, 26 patients were treated with imatinib. Objective responses were not achieved; in most patients, disease progression occurred within 6 months [44]. With sunitinib, a kinase inhibitor targeting several signaling pathways, objective responses were also not achieved, and the percentage of reported toxicities such as mucositis, fatigue, and hypophosphatemia affected 50% of patients [45]. Based on the studies that were conducted, it can be inferred that blocking the c-KIT pathway is not effective in patients with ACC. Another pathway evaluated as potentially effective in treating ACC patients is the EGFR pathway. Unfortunately, the efficacy of therapy with gefitinib, cetuximab, or lapatinib has also not been confirmed [21, 46, 47].
In a phase 2 study involving 28 patients with recurrent or metastatic ACC, the multi-kinase inhibitor lenvatinib was used, resulting in partial response (PR) in 3 patients and disease stabilization in 20 patients. The median overall survival (OS) and progression-free survival (PFS) were 27 months and 9.7 months, respectively. However, treatment was associated with significant toxicity, and 24 patients required dose reduction [48]. Similar results were obtained by Tchekmedyian et al. - 15.6% of 32 patients achieved partial response. Treatment had to be discontinued in 18 patients because of toxicity, mainly arterial hypertension and painful oral mucosal dryness [49].
Another potential molecular target in ACC treatment is the PI3K/PTEN/mTOR pathway. Everolimus was evaluated in a phase 2 study involving 34 patients with unresectable ACC. None of the patients achieved complete response (CR) or PR, while 27 patients (79.4%) achieved stable disease (SD) [50].
Mutations in NOTCH1 are another evaluated disorder associated with more aggressive disease, increased risk of distant metastasis, and shorter survival time in ACC patients [51]. In a Phase 1 study using the pan-notch inhibitor, LY3039478 was conducted on a group of 22 patients; one patient achieved PR, and four patients achieved SD. Reported adverse events included diarrhea, vomiting, skin dryness, and dryness in the oral mucosa [52].
Table 1 presents some of the targeted drugs evaluated in phase 2 studies for advanced ACC [53].
TABLE 1 | Phase 2 trials of targeted agents in ACC [53].
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Squamous cell carcinoma of the trachea, similar to other SCCs, presents limited molecular characteristics that can be exploited in targeted therapy. Overexpression and mutations in EGFR and EGFR inhibitors, such as gefitinib and cetuximab, have been explored in clinical settings, though their efficacy in tracheal SCC specifically requires further validation [61]. Alterations in FGFR, including mutations and overexpression, can also lead to the activation of signaling pathways that promote tumor cell growth and survival. FGFR inhibitors are being investigated as potential therapies in SCC, showing promising results in inhibiting tumor growth [61]. The PI3K/AKT/mTOR pathway is critical for regulating cell growth, proliferation, and survival, and its activation is often observed in various cancers, including SCC. PI3K inhibitors, which block this pathway, can reduce tumor cell growth and survival, making them promising candidates for SCC therapy. Unfortunately, early phase studies evaluating treatment with PI3K inhibitors found no significant clinical benefit from the treatment, with a response rate that does not exceed 5% and medial progressive-free survival similar to what was obtained from docetaxel [61].
Personalised medicine approaches in tracheal tumors are ultimately hampered by the limited amount of available research to identify reliable, validated molecular markers with prognostic or predictive value. However, the recent identification of molecular alterations may lead to consideration of next-generation sequencing (NGS) and—in an off-label setting—the use of targeted agents for the treatment of refractory tracheal tumors, especially ACC. Thus, NGS may be recommended for later lines of therapy, when standard treatment options are exhausted, and there is a need to explore targeted therapies based on the specific genetic profile of the tumor.
Recommendations

• Consider targeted therapies based on molecular profiling for patients with advanced tracheal tumors [III, B].
• Investigate clinical trials for new and emerging targeted therapies in tracheal tumor treatment [II, B].
Immunotherapy
ACC
ACC is a tumor characterized by low expression of programmed death–ligand 1 (PD-L1) receptors on the surface of tumor cells combined with poor immune infiltration and antigen presentation [62, 63]. In a retrospective analysis of histopathological material from patients with tracheal tumors, no expression of PD-L1 receptors was found in any of the 14 analyzed cases of ACC [64]. As for tumor mutational burden (TMB), only 1% of patients diagnosed with ACC meet the criteria for high TMB, which is more than ten mutations per megabase [65].
Pembrolizumab demonstrated its activity in patients diagnosed with advanced PD-L1-positive salivary gland carcinoma, as shown in the phase Ib clinical trial KEYNOTE-028. The study included only two patients diagnosed with ACC, who showed a better ORR than results from studies using sorafenib or dovitinib; however, this was not demonstrated for survival parameters such as OS or PFS [66]. On the contrary, in a phase II study comparing the use of pembrolizumab with or without hypofractionated locoregional radiotherapy in metastatic or recurrent ACC, no statistically significant differences were observed between the arms in terms of ORR, PFS, or OS. An objective response outside of the irradiated region was observed in none of the patients [67].
According to the National Comprehensive Cancer Network (NCCN) recommendations for head and neck cancers, pembrolizumab as the only checkpoint inhibitor agent is recommended in the systemic therapy of patients diagnosed with salivary gland tumors who have microsatellite instability (MSI-H), mismatch repair deficiency (dMMR) or high TMB [68]. This recommendation is based on data from the KEYNOTE-158 clinical trial, in which three patients with salivary gland cancer and TMB high status participated without detailed histological subtype differentiation [69].
Currently, we do not have data from phase I, II or III clinical trials using immunotherapy in tracheal ACC. The only available case report concerns a patient in whom the use of durvalumab in adjuvant treatment after chemoradiotherapy resulted in 15 – months recurrence free period [70].
SCC
The biological characteristics and histopathological features of tracheal SCC appear to be similar to one of the most common human malignancies which is lung cancer [61]. In the previously cited study, PD-L1 expression was observed in 3 out of 4 analyzed tissue samples from patients with SCC [64], which clearly distinguishes this histological subtype from ACC.
The above statements are confirmed by case reports available in the literature. In one of them, the use of pembrolizumab in a patient who had exhausted available therapeutic options resulted in a sustained complete response to the treatment for a period of 11 months. The estimated PD-L1 expression in this SCC case was greater than 90% [71]. On the other hand, the use of nivolumab therapy in a patient with locally advanced tracheal SCC, after numerous surgical interventions and systemic therapies, allowed for achieving local disease control and significant clinical improvement. The bronchoscopy performed after 7 months of treatment showed remission of a tracheal tumor. In this case, the presence of PD-L1 receptors on the cancer cells was also demonstrated [72].
Recommendations

• There is insufficient scientific evidence to justify the use of checkpoint inhibitors in advanced primary tracheal ACC [V, C].
• Taking into consideration clinical and histological premises, as well as data from case reports, it appears that the use of immunotherapy may be a beneficial therapeutic option for patients with advanced tracheal SCC who exhibit PD-L1 expression [V, B].
LOCOREGIONAL PALLIATIVE THERAPY
Surgery
For some patients who present with metastatic disease, palliative resection can be used to relieve airway obstruction in cases where a tracheostomy is not feasible [4, 73]. The efficacy and safety of palliative surgical procedures for patients with obstruction due to ACC was presented in the work of Lee et al. [22]. Endobronchial treatment is palliative, but it may be assumed that it also can prolong life [74]. It should, in addition to surgery, medication, and radiotherapy, be available in any combination for these patients [74], but the prognosis for patients who cannot undergo radical treatment is generally poor.
Restoration of the lumen can be achieved through various endoscopic techniques, including dilation (mechanical endoscopic dilation of stenosis), laser vaporization, electrocoagulation, cryotherapy, photodynamic therapy, or argon coagulation [1, 75]. In most cases, the mentioned methods provide improvement; however, they often require repeated interventions and do not ensure a lasting effect. In non-operable cases, improvement in airway patency can be achieved using a silicone or self-expanding stent. A satisfactory palliative effect can be achieved in 80%–90% of appropriately qualified patients [1]. Literature reports on self-expanding intratracheal stents, however, indicate that despite efforts to improve the material used to create a functional scaffold, a limitation of the method is granulation within the tracheal lumen induced by the introduced foreign body, which may lead to an increase in the length of the stenosis. Additionally, among other disadvantages, stent displacement and the formation of esophageal and vascular fistulas are cited [2]. Self-expanding metal stents can be applied in patients with an expected survival of 3–6 months [2]. They are not suitable for non-operable patients diagnosed with ACC. Prolonged survivals are observed in these patients despite advanced disease [75].
Recommendations

• Consider palliative surgical treatment for patients with pronounced symptoms of airway obstruction when radical treatment is not feasible [III, B].
• Utilize various endoscopic techniques, such as dilation, laser vaporization, electrocoagulation, cryotherapy, photodynamic therapy, or argon coagulation, to restore the airway lumen [III, B].
• Reserve self-expanding metal stents for patients with an expected survival of 3–6 months, particularly those diagnosed with ACC [IV, B].
Radiotherapy
Palliative radiotherapy for tracheal cancer is essential for managing symptoms caused by localized tumor growth in patients who are not eligible for radical treatment. The primary aim of palliative radiotherapy is to control severe symptoms such as dyspnea, hemoptysis, and pain by reducing tumor size and its obstructive effects on the airway. A favorable palliative response can be achieved in 75% of treated patients. Studies involving palliative RT have observed a good palliative effect in terms of alleviating obstruction and reducing the severity of symptoms [11, 12]. The percentage of patients showing improvement after 3 months of RT was 56.3% for shortness of breath and 72.2% for hemoptysis, with a mean duration of response reaching 12.5 months [11]. The median survival for patients undergoing palliative radiotherapy is approximately 6 months, with a 1-year overall survival rate of 31.6% [74]. Treatment plans vary, but the median dose typically is around 30 Gy, delivered in a range of fractions. Although the prognosis remains poor, this treatment modality is crucial in offering palliative care to optimize patient outcomes and manage the severe symptoms associated with advanced tracheal cancer.
Recommendations

• Consider palliative radiotherapy for patients with localized tumor growth who are not candidates for radical treatment [III, B].
• Common indications for palliative radiotherapy include hemoptysis, pain, shortness of breath, and cough [III, B].
Radiochemotherapy
The combined radiochemotherapy (RCTH) approach is an established method for the radical treatment of many locally advanced cancers. The biological basis for combining both methods lies in increasing the effectiveness of local and regional cures while reducing the risk of distant metastases. RCTH is also used as part of organ-sparing procedures, serving as an alternative to extensive surgical interventions. Concurrent RCTH with cisplatin is the treatment of choice for patients with locally advanced head and neck cancers. Both concurrent and sequential RCTH have been shown to be superior to standalone RT in the treatment of locally advanced lung cancers, establishing it as the standard of care in these cases. Data regarding the combination of CTH and RT for tracheal tumors are very limited, with only individual case reports and retrospective studies involving small groups of patients. RCTH is primarily used in situations where the patient cannot undergo radical surgical treatment. There is no data on the use of RCTH in the palliative treatment of tracheal tumors. Below, we present the available studies on RCTH in the treatment of tracheal tumors.
Joshi et al. (2010) described a patient with unresectable SCC who achieved long-term disease-free survival after RCTH [76]. Similar results were obtained by Videtic et al. (2003), where the combination of cisplatin and etoposide with RT led to a complete tumor response [77]. Allen et al. (2007) demonstrated the efficacy of RCTH in patients with unresectable ACC of the trachea, where treatment with carboplatin and paclitaxel, along with 66 Gy of RT, resulted in a complete response with no residual tumor [78]. Yathiraj et al. (2017) reported that patients with locally advanced, unresectable upper tracheal SCC treated with cisplatin and 3D-RCTH remained disease-free for 36 months [79]. Larnaudie et al. (2022) reviewed that systemic treatments were realized in RCTH as neoadjuvant or concomitant with radiotherapy [80]. In the majority of studies, platinum salt derivatives, primarily cisplatin, were used. Cisplatin was administered either at a dose of 100 mg/m2 every 3 weeks or 40 mg/m2 weekly and/or in combination with other molecules. In other combinations, a case report used carboplatin with paclitaxel [80]. Toxicity most commonly involves acute esophageal reactions.
Recommendation

• There are no available data on the use of RCTH in the palliative treatment of tracheal tumors. Therefore, caution is advised when considering RCTH as a therapeutic option in this patient group, and treatment decisions should be made on an individual basis, guided by the patient’s clinical status and the available evidence [V, C].
Novel and Investigational Therapies in Tracheal Carcinoma
Recent advancements in radiation therapy have introduced several novel modalities that may offer potential benefits in highly selective cases of tracheal carcinoma, though they remain largely investigational. One such approach is Stereotactic Body Radiation Therapy (SBRT), which delivers highly precise doses of radiation over fewer treatment sessions, targeting tumors with minimal exposure to surrounding healthy tissue. SBRT is particularly appealing in scenarios where surgical resection is not feasible, and studies have demonstrated its effectiveness in controlling local lung tumors. However, there are significant concerns regarding toxicity, especially when treating ultra-central tumors—those located very close to critical structures like the trachea, main bronchi, or esophagus [81].
Proton therapy is characterized by its high precision in delivering radiation doses, minimizing damage to surrounding healthy tissues, which is particularly important for tumors near critical structures like the trachea [82]. Preliminary studies suggest that proton therapy could be beneficial in cases of tracheal ACC, particularly when conventional photon therapy might lead to excessive toxicity [83–85].
Similarly, neutron therapy, which has a higher linear energy transfer (LET) compared to protons, has been explored, especially for radioresistant tumors like ACC. However, the severe late toxicities associated with neutron therapy have limited its use, and it is currently available in only a few centers worldwide [83, 85].
Another emerging approach is carbon ion radiotherapy (CIRT), which combines the benefits of proton therapy with greater radiobiological effectiveness. CIRT offers promising outcomes in treating difficult cases, including tracheal cancer, though it is still available only at a limited number of centers and requires further clinical research [10, 85].
The use of these advanced radiotherapy methods is particularly intriguing in cases where traditional treatment options are inadequate or impossible. Further studies and clinical trials are needed to fully establish their efficacy and safety in tracheal carcinoma treatment.
Recommendation

• The use of advanced radiotherapy techniques, such as SBRT, proton therapy, neutron therapy, and CIRT, may be considered in the treatment of tracheal carcinoma in highly selective cases, particularly when traditional treatment options are inadequate or infeasible. Due to the limited clinical trial data and potential risks of toxicity, their application should be restricted to specialized centers with the necessary expertise and conducted within controlled clinical trials [IV, C].
Long-Term Survivorship
Recurrence in patients treated for tracheal cancer is common and occurs in almost 25%–50% of patients after local treatment. The schedule of follow-up after complete palliative treatment depends on the possibilities of further therapies that may be limited, especially in patients receiving prior adjuvant or palliative radiation therapy.
Taking into account the smoking-dependent nature of SCC, a pattern of observation may be similar to that of a group of patients diagnosed with squamous cell lung cancer. During the surveillance period, another smoking-related cancer may be diagnosed. The surveillance examination may include serial CT scans and endoscopic procedures over the next 5 years.
For those with ACC there is a steady increase in the risk of local recurrences or distant metastases in subsequent years of observation. Therefore, in patients with ACC, the follow-up period should exceed 5 years.
Recommendations

• The schedule of follow-up depends on the possibilities of further therapies.
• The surveillance examination may include serial CT scans and endoscopic procedures.
• The follow-up schedule is not defined.
• In patients amenable for further therapies consider serial CT scans and endoscopic procedures every 6–12 months up to minimum 5 years of observation.
• Due to the increasing risk of late relapse in patients with ACC a, surveillance over 5 years is recommended.
LIMITATIONS
Our manuscript has several limitations that should be considered. First, although we conducted a comprehensive literature review, we primarily relied on publications in English available in the PubMed and Google Scholar databases, which may lead to the omission of significant studies published in other languages or less accessible sources. Second, our recommendations are based on available evidence, which often includes studies of varying methodological quality, such as retrospective analyses and case reports that do not provide as strong evidence as randomized clinical trials. The rarity of tracheal tumors limits the availability of high-quality evidence, forcing us to rely heavily on lower-level evidence. Third, the grades of recommendation were determined by authors from a single oncology center in Poland. While these experts possess significant knowledge and experience, the panel consisted solely of experts from one country, and there may be inherent biases related to local clinical practices and healthcare infrastructure that could influence the guidelines. The process used to determine the grades of recommendation involved expert discussion, an informal method of achieving consensus. The lack of a formal method may affect the perception of the recommendations.
SUMMARY
The prognosis for patients who cannot undergo radical treatment is poor. Available literature data and our own observations do not allow for definitive conclusions regarding the use of systemic treatment in the group of patients diagnosed with primary tracheal tumors. It is crucial to remember the adverse effects of treatment, making appropriate qualification for systemic treatment essential. Available tools, such as assessing the general condition using the Karnofsky Performance Status Scale or the World Health Organization (WHO) scale, as well as evaluating clinical symptoms and laboratory tests, form the basis for this qualification. These assessments help in identifying patients who might benefit from systemic treatments despite the poor prognosis. Besides systemic treatments, palliative radiotherapy and surgery are integral components of managing advanced tracheal cancer. Radiotherapy is effective in alleviating symptoms such as shortness of breath, hemoptysis, and cough in approximately 75% of patients. It helps control localized tumor growth and improves the patient’s quality of life. Palliative surgical procedures, including techniques like dilation, laser vaporization, electrocoagulation, cryotherapy, photodynamic therapy, and the use of self-expanding stents, can restore airway patency and relieve obstruction. These interventions, although often requiring repetition, provide significant symptomatic relief. Therefore, even though the overall outlook remains challenging, optimizing systemic treatment protocols and integrating radiotherapy and surgical interventions based on thorough patient assessment can improve palliative care outcomes, offering a multifaceted approach to managing severe symptoms associated with advanced tracheal cancer.
Future research directions should focus on conducting dedicated clinical trials for the palliative treatment of tracheal tumors to better understand the efficacy of various therapeutic methods. It is also important to develop new technologies and techniques that can improve the outcomes of palliative care. The potential clinical implications of our recommendations include better symptom control, improved quality of life for patients, and the optimization of therapeutic approaches tailored to the specific needs of patients with tracheal tumors. Implementing our guidelines may also contribute to the standardization of palliative care and increase awareness of the unique challenges associated with treating these rare tumors.
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