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ABSTRACT
Introduction: Tracheal adenoid cystic carcinoma (ACC) is a rare but distinctive subtype of tracheal cancer. Surgery 
remains the primary treatment, but optimal postoperative radiotherapy regimens are still being explored to minimize local 
recurrence. This is a case of ACC of the trachea. An individualized radiotherapy regimen was meticulously planned after 
surgery. This tailored approach significantly impacted the patient’s outcomes.
Case Report: A 49-year-old female with history of progressive dyspnea and cough that was unresponsive to conventional 
treatments over 6 months. Flexible bronchoscopy revealed an obstructing mass in the upper trachea, and biopsy confirmed 
the diagnosis of adenoid cystic carcinoma. Imaging ruled out distant metastases. The patient underwent tracheal sleeve 
resection, followed by adjuvant radiation therapy using Volumetric Modulated Arc Therapy (VMAT) and 6-megavoltage 
(MV) radiography. The patient tolerated the treatment well, with no significant acute or late toxicities. Follow-up imaging 
studies have shown no evidence of recurrence at 6 years post-treatment.
Conclusion: Tracheal ACC is a rare but distinct entity that requires prompt recognition and multimodality management 
for optimal outcomes.
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INTRODUCTION                                                                 

Tracheal adenoid cystic carcinoma (ACC) is a rare but 
distinctive subtype of tracheal malignancy, accounting for 
10% of all tracheal malignancies[1,2]. Despite its rarity, ACC 
of the trachea poses unique diagnostic and therapeutic 
challenges due to its distinct histological features, indolent 
clinical course, and potential for aggressive local invasion. 
ACC occurs at a rate of less than 0.2/100 000 individuals 
annually[3]. It is an epithelial cell-derived malignancy 
characterized by perineural invasion, slow growth, and a 
high propensity for local recurrence even after seemingly 
successful treatment. ACC of the trachea often presents 
with cough, stridor and shortness of breath. Diagnosis 
involves a multidisciplinary approach, including detailed 
patient history, physical examination, imaging studies and 
biopsy. Surgery remains the primary treatment. Adjuvant 
therapy which includes radiotherapy is often recommended 
to reduce the risk of local recurrence. However, the optimal 
radiation therapy regimen is still being explored.

The prognosis of ACC of the trachea depends on 
various factors, including tumor stage, histological grade, 
and response to treatment. Despite its indolent nature, 
ACC can be locally aggressive and may recur even after 

apparently successful resection. A multidisciplinary 
approach is crucial in managing ACC of the trachea to 
ensure optimal diagnosis, treatment planning, and follow-
up care. Through a comprehensive understanding of its 
epidemiology, pathogenesis, clinical manifestations, 
diagnosis, treatment options, and prognosis, clinicians can 
enhance awareness, facilitate early diagnosis, and optimize 
management strategies for patients affected by this rare 
disease.

CASE PRESENTATION:                                                                                                       

A 49-year-old woman, experiencing worsening 
dyspnea and cough resistant to standard treatments for 6 
months, was examined. On January 31, 2017, a flexible 
bronchoscopy revealed an obstructive tumor in the upper 
trachea, which a biopsy confirmed as adenoid cystic 
carcinoma. To assess the disease’s scope and exclude 
distant metastases, computed tomography (CT) scans and 
additional imaging tests were performed.

Examination of the left lower chest showed reduced 
breath sounds. Routine blood and urine analyses 
conducted during laboratory tests showed no irregularities                                                                 
(Figs 1 and 2).
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Fig. 1: Computed tomography scan of the chest revealed the lesion in the trachea.

Fig. 2: Bronchoscopic examination before treatment showed a large polypoid mass inside the lumen, originating just before the carina and 
nearly completely obstructing the lumen.
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Diagnosis

Histopathological examination of the biopsy 
specimen revealed characteristic cribriform and tubular 
patterns, consistent with adenoid cystic carcinoma. 
Immunohistochemical staining demonstrated positivity for 
cytokeratin CK7, negative for CK20 and S-100 protein, 
confirming the diagnosis. Clinically staged as stage I T1 
N0 M0 with tumor about 2 cm (Fig. 3).

Treatment and outcome

A multidisciplinary team of thoracic surgeons, radiation 
oncologists, and medical oncologists carefully evaluated 
the patient’s case to determine the optimal treatment plan. 
Given the location and characteristics of the tumor, surgical 
resection was deemed the most appropriate option.

On February 5, 2017, the patient underwent surgical 
resection, which involved tracheal sleeve resection and 
primary anastomosis. Histopathological examination 
showed an adenoid cystic carcinoma, Grade II (according 
to the Van Weert 2015 grading system), with a tumor size 
of 20 mm in its greatest dimension. Perineural invasion 
was identified, but no definitive lymphovascular invasion 
was noted. Notably, the tumor extended to the surface 
epithelium with focal ulceration, and tumor cells were 
present at the proximal, distal, and inked circumferential 
margins. One lymph node dissected from the right phrenic 
nerve tested negative for metastases (0/1) and one lymph 
node from the Station 4 paratracheal lymph node tested 
negative for metastasis (0/1). A subsequent biopsy from 
the new distal margin confirmed the presence of adenoid 
cystic carcinoma. Dissection of one paratracheal lymph 
node at station 4 showed no evidence of metastases (0/1).

Following surgery, the patient received adjuvant 
radiation therapy using volumetric modulated arc therapy 
and (megavoltage) radiography for a total dose of 6600 
cGy in 33 fractions to the target volume. Treatment was 

Fig. 3: Histopathological analysis revealed a predominance 
of the cribriform type within a heterogeneous growth pattern, 
identifying it as adenoid cystic carcinoma.

administered five times per week from March 19 to May 
10, 2017, with a dose of 2.0 Gy per fraction (Figs. 4–7).

Fig. 4: Shows a three dimensional reconstructed AXIAL computed 
tomography scan of the chest, depicting the radiotherapy plan.

Fig. 5: Shows a three dimensional reconstructed SAGITAL 
computed tomography scan of the chest, depicting the 
radiotherapy plan.

Fig. 6: Shows a three dimensional reconstructed CORONAL 
computed tomography scan of the chest, depicting the 
radiotherapy plan.

Fig. 7: DVH (dose volume histogram).
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DISCUSSION                                                                  

Primary tracheal cancer is an exceptionally rare 
condition, occurring at a rate of about 0.1/100 000 
individuals each year[4,5]. Tracheal ACC grows slowly, 
has a propensity for spreading along nerves, and often 
recurs locally even after being completely removed. To 
achieve the best possible outcomes, a comprehensive 
treatment strategy involving multiple specialties 
recommends adjuvant radiation therapy following 
surgical removal when no cancerous margins are 
found.

Follow-up is essential given the risk of distant 
metastases and the potential for recurrence years later. 
There are both malignant and benign forms of tracheal 
tumors, with the former being more common in adults[6]. 
In our case, the tumor was in the proximal part of the 
trachea. Similar to what our patient experienced, the 
symptoms of tracheal ACC can vary, but dyspnea, or 
shortness of breath, is usually the primary complaint. 
This symptom is often chronic, worsening gradually 
over time. Other possible symptoms include coughing, 
hemoptysis, stridor, or frequent respiratory infections, 
all of which depend on the tumor’s size and location[7,8].

Identifying the optimal treatment approach for 
tracheal ACC requires an accurate diagnosis[9,10]. 
CT and MRI are extensively utilized for diagnostic 
assessments, helping to precisely define the tumor’s 
location, size, and the extent of its spread within the 
trachea. Nevertheless, to conclusively confirm the 
diagnosis and obtain tissue for histological analysis, 
a bronchoscopy with biopsy is indispensable. 
Bronchoscopy allows for direct visualization of the 
tracheal lesion and facilitates the collection of tissue 
samples for biopsy purposes.

When complete removal of the tumor is not 
possible, palliative treatments such as tracheal stenting 
or debulking surgery often considered to improve 
symptoms[11]. For those diagnosed with ACC, radiation 
therapy is commonly recommended due to the tumor’s 
propensity for localized recurrences. Postoperative 
radiotherapy is suggested for patients with positive 
lymph nodes or positive surgical margins[12,13]. 
Moreover, some retrospective studies have shown a 
correlation between improved disease-free survival 
rates following surgery and enhanced local control of 
the disease[14].

Despite improvements in controlling the disease 
locally, several studies have not observed an 
improvement in overall survival[15–17]. The optimal 
radiation therapy dose and regimen for tracheal ACC 
is still not well-defined. Treatment decisions should 
be personalized, considering patient-specific factors, 
the extent of surgical removal, and whether surgical 

margins are clear. Postsurgery, a radiation dose of 
about 60 Gy is typically advised for the original tumor 
site if complete resection (R0) was achieved[18,19].

We provided adjuvant radiation using volumetric 
modulated arc therapy (VMAT) and 6-megavoltage 
(MV) radiography, targeting the initial tumor area plus 
a safety margin. The treatment was planned to give 
a total of 6600 cGy across 33 fractions, focusing on 
the CTV and extending an additional 1 cm to form 
the planning target volume (PTV), which includes the 
postoperative bed margins. To minimize the chance 
of local recurrence, the therapy was given 5 days a 
week, with 2.0 Gy per session from March 19 to May 
10, 2017. Over a five-year monitoring period, follow-
up imaging showed no signs of distant metastases or 
recurrence.

The CT scan conducted on May 13, 2023, 
revealed several surgical staples in the lower trachea 
but no growing or persistent lesions. This suggests 
that the aerodigestive tract remains normal. The 
parotid, submandibular, and thyroid glands appeared 
unremarkable. Major neck vessels were found to 
be normal, and no significant osseous lesions were 
detected, indicating absence of persistent or recurrent 
disease.

CONCLUSION                                                                                                        

Tracheal ACC is a rare and challenging malignancy. 
Prompt recognition and appropriate management are 
essential to achieve optimal outcomes. This case report 
describes the uncommon occurrence of proximal tracheal 
ACC and demonstrates the effectiveness of individualized 
radiation therapy in combination with surgical resection, 
resulting in a 5-year survival without recurrence. This case 
underscores the importance of a multidisciplinary approach 
in the management of tracheal ACC. By tailoring treatment 
plans to the specific characteristics of each patient, we can 
improve outcomes and enhance the quality of life for those 
affected by this rare disease.

CONFLICT OF INTEREST                                          

There are no conflicts of interest.

REFERENCES                                                                

1.	 Cai, Meningeal angiosarcoma: A case report and 
review of the literature, Transl. Cancer Res., № 5, 
с. 618. https://doi.org/10.21037/tcr.2016.09.18.

2.	 Je, H.U., Song, S.Y., Kim, D.K. et al. A 10-year 
clinical outcome of radiotherapy as an adjuvant or 
definitive treatment for primary tracheal adenoid 
cystic carcinoma. Radiat Oncol 12, 196 (2017). 
https://doi.org/10.1186/s13014-017-0933-6.



1607

Iskanderani

3.	 Yang PY, Liu MS, Chen CH. Adenoid cystic 
carcinoma of the trachea. Chang Gung Med J 
2005; 28:357–363.

4.	 Honings J, van Dijck JA, Verhagen AF, van der 
Heijden HF, Marres HA. Incidence and treatment 
of tracheal cancer: a nationwide study in the 
Netherlands. JAoso 2007; 14:968–76.

5.	 Manninen M, Antila P, Pukander J, Karma P. 
Occurrence of tracheal carcinoma in Finland. 
JAo-l 1991; 111:1162–9.

6.	 Madariaga MLL, Gaissert HA. Overview of 
malignant tracheal tumors. Jaocs 2018; 7:244.

7.	 Brand-Saberi BE, Schäfer T. Trachea: anatomy 
and physiology.  JTsc 2014; 24:1–5.

8.	 Gaissert HA, Grillo HC, Shadmehr BM, Wright 
CD, Gokhale M, Wain JC, Mathisen DJ. 
Laryngotracheoplastic resection for primary 
tumors of the proximal airway. J Thorac 
Cardiovasc Surg. 2005 May;129(5):1006-9. doi: 
10.1016/j.jtcvs.2004.07.043. PMID: 15867773.

9.	 Maziak DE, Todd TR, Keshavjee SH, Winton 
TL, Van Nostrand P, Pearson FG, et al. Adenoid 
cystic carcinoma of the airway: thirty-two-year 
experience. JTjot 1996; 112:1522–32.

10.	 Zhu S, Schuerch C, Hunt J. Review and updates 
of immunohistochemistry in selected salivary 
gland and head and neck tumors. JAoP, Medicine 
L 2015; 139:55–66.

11.	 Rea F, Zuin A. Tracheal resecti on and 
reconstruction for malignant disease. JJoTD 2016; 
8(Suppl 2):2016 Mar; 8(Suppl 2): S148–S152.

12.	 Bur AM, Lin A, Weinstein GS. Adjuvant 
radiotherapy for early head and neck squamous cell 
carcinoma with perineural invasion: a systematic 
review. JH, neck 2016; 38(S1):E2350–E7.

13.	 Gomez DR, Hoppe BS, Wolden SL, Zhung JE, 
Patel SG, Kraus DH, Shah JP, Ghossein RA, 
Lee NY. Outcomes and prognostic variables in 
adenoid cystic carcinoma of the head and neck: 
a recent experience. Int J Radiat Oncol Biol 
Phys. 2008 Apr 1;70(5):1365-72. doi: 10.1016/j.
ijrobp.2007.08.008. Epub 2007 Oct 29. PMID: 
18029108.

14.	 Lee A, Givi B, Osborn VW, Schwartz D, Schreiber 
D. Patterns of care and survival of adjuvant 
radiation for major salivary adenoid cystic 
carcinoma. Laryngoscope. 2017 Sep;127(9):2057-
2062. doi: 10.1002/lary.26516. Epub 2017 Feb 14. 
PMID: 28194862.

15.	 Choi Y, Kim SB, Yoon DH, Kim JY, Lee SW, Cho 
KJ. Clinical characteristics and prognostic factors 
of adenoid cystic carcinoma of the head and neck. 
Laryngoscope. 2013 Jun;123(6):1430-8. doi: 
10.1002/lary.23976. Epub 2013 Feb 16. PMID: 
23417869.

16.	 Shen C, Xu T, Huang C, Hu C, He S. Treatment 
outcomes and prognostic features in adenoid 
cystic carcinoma originated from the head and 
neck. JOo 2012; 48:445–9.

17.	 Yang P, Liu M, Chen C, Lin C, Tsao TCY. Adenoid 
cystic carcinoma of the trachea: a report of seven 
cases and literature review. JCGmj 2005; 28:357.

18.	 Garden AS, Weber RS, Morrison WH, Ang KK, 
Peters L. The influence of positive margins and 
nerve invasion in adenoid cystic carcinoma 
of the head and neck treated with surgery 
and radiation. JJIjoro, biology, physics 1995;                                        
32:619–26.

19.	 Le Péchoux C, Baldeyrou P, Ferreira I, Mahé 
M. Cylindromes thoraciques [Thoracic adenoid 
cystic carcinomas]. Cancer Radiother. 2005 
Nov;9(6-7):358-61. French. doi: 10.1016/j.
canrad.2005.07.010. Epub 2005 Sep 15. PMID: 
16168695.


