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Abstract
Leiomyosarcoma (LMS) of the trachea is an extremely rare malignancy with only a few re-
ported cases in English literature. As such the diagnosis can be frequently missed or delayed. 
We present a case of a 69-year-old male who underwent tracheostomy for airway obstruction 
secondary to glottic squamous cell carcinoma and treated definitely with radiation therapy. 
Subsequently, the patient developed LMS of the tracheostomy site. The case further details 
multiple risk factors that could contribute to development of LMS including radiation expo-
sure, prior malignancy, and chronic inflammation. These risk factors have been well estab-
lished for LMS in other sites but less so in the head and neck region, which is the subject of 
our discussion. We also review the current guidelines for head and neck as well as limb sar-
comas and discussed role of surgery or radiation and their accompanying challenges in man-
agement of this rare malignancy.
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Introduction

Leiomyosarcoma (LMS) is a soft tissue sarcoma (STS) that arises from smooth muscles. 
It commonly occurs in gastrointestinal tract, uterus, and retroperitoneal structures and is 
rare in the head and neck given the paucity of smooth muscles [1]. The origin is thought to be 
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erector pili, vascular tunica media, or from pluripotent mesenchymal cells [2]. Tracheal malig-
nancy in itself is fairly uncommon comprising 0.1–0.4% of all malignancies, of which majority 
are squamous or adenoid cystic carcinomas. As such, tracheal LMS is an extremely rare entity 
with only a few cases reported [3, 4]. It may be a primary tumor or metastatic from thoracic 
or extra-thoracic sites. Youssef et al. [5] reported a case of tracheal LMS with an associated 
retroperitoneal mass, while others have reported an isolated finding of tracheal LMS 
presenting as stridor [5, 6]. The tumor tends to spread hematogenously with lymphatic 
spread rarely reported. Common sites of metastasis from head and neck LMS are lung, liver, 
and bone.

While not reported for trachea, LMS at other sites in head and neck has been associated 
with radiation exposure, neurofibromatosis type I, immunodeficiency, prior histologically 
different malignancy at same site, and history of retinoblastoma [2]. Treatment is primarily 
surgical resection with or without postoperative radiation therapy (RT). Prognosis is generally 
poor and depends largely on amenability to resection and tumor grade.

We present a case of a 69-year-old patient who developed LMS at tracheostomy site 6 
months after being treated definitively with RT for a glottic squamous cell carcinoma (SCC). 
Unfortunately, he was not a candidate for surgical resection or reirradiation and hence opted 
for palliative and hospice care. We will discuss clinical presentation, risk factors, and treatment 
modalities for this rare malignancy.

Case Presentation

A 69-year-old male presented to the otolaryngology (ENT) clinic with 6 months of 
progressive hoarseness without stridor or dyspnea. Flexible fiberoptic nasopharyngolaryn-
goscopy showed an exophytic mass involving anterior commissure and anterior one-third of 
both vocal cords. A neck computerized tomography (CT) scan indicated at 6–7 mm nodularity 
at the anterior one-third of the vocal cords without any significant lymphadenopathy. Patient 
subsequently did not comply with his appointments and a biopsy could not be performed. He 
returned to ENT clinic 6 months later with worsening hoarseness, stridor, dyspnea, and 
dysphagia. Flexible fiberoptic nasopharyngolaryngoscopy showed interval increase in size of 
the mass, now occupying >75% of the anterior airway. Posterior airway was patent. He 
underwent awake local tracheostomy with direct laryngoscopy and a biopsy of the mass that 
showed invasive SCC with spindle cell differentiation. Immunohistochemical staining (cyto-
keratin AE1/AE3) for pankeratin on the specimen was strongly positive (Fig. 1). Post 
procedure, the patient was noted to have increased drainage from tracheostomy site and 
aspirates were positive for Candida albicans, subsequently treated with fluconazole. Fluoro-
deoxyglucose-positron emission tomography scan showed no nodal or metastatic disease 
and final stage was decided as stage II T2N0M0. Based on NCCN guidelines, decision was 
made to treat with definitive RT for a total of 7,000 cGy in doses of 200 cGy/day. Posttreatment 
CT scan showed no residual tumor. Repeat tracheoscopy however showed persistent airway 
compromise due to paresis and edema of the true vocal cords and hence tracheostomy was 
not reversed.

Patient symptomatically improved over the next 2 months. Interval monthly tracheos-
copies revealed patent carina, skin breakdown on chest and submental area and superficial 
excoriation on posterior tracheal wall due to right-sided tracheal tube deviation from signif-
icant neck flexion. However, no intraluminal or peristomal mass was seen.

Three months after completion of radiation, patient was admitted with increased purulent 
discharge concerning for tracheitis and was treated with a course of antibiotics. He improved 
clinically but continued to experience dyspnea in addition to orthopnea. This prevented him 
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from getting a posttreatment positron emission tomography scan. Patient also had placement 
of gastric feeding tube given his very poor oral intake and intermittent dysphagia. Surveil-
lance monthly tracheoscopy was notable for a superficial granuloma near the tracheal base 
plate but no masses.

Six months after the completion of radiation, he was readmitted with tracheitis and neck 
and facial swelling. Pus cultures from tracheostomy revealed methicillin-resistant Staphylo-
coccus aureus that was treated with appropriate antibiotics. Repeat tracheoscopy revealed a 
peristomal mass from 12 to 6 o’clock, pushing the tracheostomy tube inferiorly and to the right. 
Biopsy of the mass was showed malignant spindle cell neoplasm. There were increased mitotic 
figures (up to 16 per 10 HPF) with areas of necrosis. Immunohistochemical staining was strongly 
positive for actin and equivocal for desmin while staining for S100, CD34, and pankeratin was 
negative (see Fig. 2). Together with the morphology, this was diagnostic of LMS.

Possible treatment modalities including surgical resection, radiation, and chemotherapy 
were considered. However, based on the size and location of the mass, the patient was not 
deemed to be a surgical candidate. Given his history, further RT was not an option and because 
of the relatively chemoresistant nature of this malignancy, systemic treatment was not 
chosen. After detailed discussions with the patient, family, and with palliative care team on 
board, patient decided to opt for community hospice care. He passed away 1 month after the 
diagnosis of the LMS.

Discussion

Tracheal malignancy usually presents with cough, wheezing, stridor, dyspnea, hemop-
tysis or acute tracheal obstruction, and airway compromise. The fact that these symptoms 
frequently overlap with more common respiratory pathologies including asthma or chronic 
bronchitis and owing to the rarity of the disease itself, the diagnosis of tracheal LMS is often 
delayed. For example, Balmaceda reported a case of tracheal LMS initially thought to be 

Fig. 1. a H and E staining (×200) shows  
small infiltrative islands of squamous cells. 
Prominent squamous atypia including pyk-
notic keratinocytes and nuclear atypia such 
as prominent nucleoli are seen. The findings 
are diagnostic of invasive SCC. b Immunohis-
tochemical staining (cytokeratin AE1/AE3) 
for pankeratin shows brown chromogen 
staining of cells of squamous lineage. SCC, 
squamous cell carcinoma.

a

b
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asthma until flow volume loop indicated fixed obstruction and imaging revealed tracheal 
mass [7]. Appropriate diagnostic tools include CT imaging of neck with or without direct visu-
alization with rigid bronchoscopy followed by fine-needle aspiration biopsy. In general, LMS 
on histology shows spindle-shaped cells with high mitotic rate (usually >5 per 10 HPF), focal 
necrotic regions, and varying degrees of nuclear pleomorphisms. Immunohistochemistry is 
an essential part of confirming the diagnosis and tumors generally stain positive for desmin, 
h-caldesmon, and smooth muscle actin [8].

Radiation exposure is a well-established risk factor for STS; however, it is rarely 
reported for LMS and to our knowledge never for tracheal LMS. Traditionally, the diag-
nostic criteria of radiation-induced sarcomas included histological confirmation, location 
within the radiation field and at least a 5-year interval between radiation and appearance 
of sarcoma. However, more recently, experts have suggested reducing the duration of 
latency to as less as 6 months [9–11]. Though our patient’s diagnosis was histologically 
confirmed, and tumor was in the radiation field, the time of appearance of LMS was within 
5 months of radiation. Therefore, it is difficult to say how much contribution radiation had 
in the sarcomagenesis. When present, radiation-induced STS have a worse prognosis than 
their counterparts partly because treatment options are frequently limited to surgery 
alone. The anatomic site is often not amenable to reirradiation, LMS in general is not chemo-
sensitive and surgery with wide margins is often not feasible due to proximity to vital struc-
tures [12].

Although most LMS arise de novo, a history of prior histologically distinct malignancy is 
a known risk factor for LMS. There have been reports of metachronous LMS developing at site 
of previously treated SCC as well as synchronous LMS and SCC in larynx [13, 14]. In our case, 
the LMS appeared after the successful treatment of the SCC.

a b

c d

Fig. 2. a H and E staining (×200) shows streaming fascicles of atypical spindle cells. No obvious squamous 
cells are present. b H and E staining (×400) shows atypical spindle cells with abundant mitotic figures. This 
along with the elevated mitotic figures and the atypia are consistent with sarcoma. c Immunohistochemical 
staining. The spindle cells stained positive with actin (the brown chromogen) which proves the smooth mus-
cle lineage of the cells. This along with the overall morphology is diagnostic of LMS. d Immunohistochemical 
staining with cytokeratin AE1/AE3 (pankeratin) is negative which is inconsistent with squamous cell lineage. 
LMS, leiomyosarcoma.
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Another potential risk factor in our patient, and for sarcomagenesis in general, is chronic 
inflammation at the tumor site. While the most common inflammation-associated sarcomas 
are Kaposi sarcoma and malignant fibrous histiocytoma, inflammation in any setting causes 
multiple cell lines including fibroblasts and epithelial cells to proliferate through release of 
cytokines, chemokines, and growth factors. Failure to exit this cycle of remodeling at any 
point results in chronic inflammation and persistent proliferative stimuli that can cause both 
tumor initiation and progression. While not reported for LMS, there are case reports of devel-
oping other types of STS at sites of chronic inflammation including fibrosarcoma in setting of 
chronic osteomyelitis and rhabdomyosarcoma at site of chronic wound from bullet injury [15, 
16]. Our patient similarly presented with chronic nonhealing ulcer at tracheal base plate and 
multiple incidences of tracheitis. However, the duration of inflammation leading to malig-
nancies is much more protracted than our patient.

There is no consensus on the appropriate management for tracheal LMS; however, 
surgical resection with wide margins remains first-line treatment for localized disease. RT is 
recommended postoperatively in high-grade tumors or where negative margins cannot be 
achieved. It may also be used in the preoperative setting for local disease control in large 
tumors. Use of chemotherapy remains controversial for LMS particularly in the head and neck 
region. Majority studies advocating benefit of systemic treatment group STS together making 
it difficult to ascertain benefit in any 1 particular histologic subtype. At present, chemotherapy 
does not seem to have role in local or systemic disease treatment [17]. LMS has the worst 
prognosis among head and neck STS. Prognosis for tracheal LMS specifically is difficult to 
ascertain due to the limited available data. In general, it depends on ability to achieve negative 
surgical margins and tumor grade [18, 19].

Conclusion

LMS of trachea is an extremely rare and aggressive malignancy that should be considered 
as a differential particularly in patients with prior history of malignancy, radiation exposure, 
or chronic inflammation. As of now, surgical resection seems to be the only available option 
associated with long-term survival.
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