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(Abstract N

Uterine Leiomyosarcoma (uLMS) is an exceptionally rare yet aggressive tumor, characterized by poor
clinical outcomes. It exhibits a high potential for metastasis, even long after apparent remission. Surgical
excision remains the cornerstone of treatment for localized uLMS and isolated metastatic cases.

Endobronchial Metastases (EBM) originating from uterine leiomyosarcoma represent an exceedingly
infrequent neoplasm, occasionally manifesting as gross endobronchial extension without bronchial wall
invasion. Leftuntreated, this condition canlead to dyspnearesulting from bronchial obstruction, hemoptysis,
recurrent pulmonary infections, and ultimately, respiratory failure or fatality. Precise assessment of the
bronchial tree through bronchoscopy allows for better surgical planning, especially when considering

bronchial sleeve resection.

The preservation of the non-invaded lung parenchyma must be consistently taken into account, even in the
presence of apparent complete bronchial obstruction. In this report, we present the case of a 67-year-old
woman who underwent upper sleeve lobectomy for a bulky and obstructive EBM originating from uterine

leiomyosarcoma, nine years after total hysterectomy for uterine leiomyoma. To date, only eleven other

cases of uterine leiomyosarcoma metastasizing to the bronchus have been published.
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Introduction

Uterine Leiomyosarcoma (uLMS), a rare and aggressive tumor, represents approximately 1% of ute-
rine malignancies [1]. The only potentially curative treatment for this condition, particularly in its early
stages, is total abdominal hysterectomy with or without bilateral salpingo-oophorectomy. Distant metas-
tases from uLMS account for 2.9% of cases [2], making it difficult to establish standard treatment protocols
for recurrent cases. Systemic treatment and radiotherapy have not been proven effective in the adjuvant
setting, leaving complete surgical resection as the best strategy for managing local relapse or metastasis
of uLMS [3]. These metastases primarily occur through hematogenous dissemination rather than via the
lymphatic duct, explaining why their sites are independent of pelvic and paraaortic nodal metastasis [4].
Unusual patterns of recurrence, such as involvement of the skin, bones, brain, spine, gastrointestinal tract,
and thyroid, have been reported [5-7]. Although the lungs are the most commonly affected organs (67.7%)
in metastatic cases, Endobronchial Metastases (EBM) are rare, and limited information exists regarding
the management of uLMS metastasizing to the bronchus. In this report, we describe a unique case of gross
EBM of uLMS and present the first reported instance of surgical management through sleeve lobectomy:.
The clinical significance of preoperative histological diagnosis, thorough exploration of the bronchial tree,
and the use of parenchymal-sparing surgical techniques prompted this report. Furthermore, we provide a
review of the pertinent literature concerning the diagnosis and therapeutic management of these specific

metastatic entities.
Case Presentation

A 67-year-old Caucasian woman presented herself for pulmonary consultation due to a persistent
cough and progressively worsening dyspnea. The patient had never smoked and had a significant medical
history, including a total abdominal hysterectomy performed nine years ago. The pathology report from
that time indicated that the fibroids were benign leiomyomas with a Ki-67 index of 1%. During the current
examination, a physical assessment revealed diminished breath sounds in the right lung, while a chest
X-ray revealed a thoracic mass on the right side accompanied by a pleural effusion. Subsequent computed
tomography scans of the chest, abdomen, and pelvis revealed a 45 x 47 mm opacity in the right upper
lobe, extending into the right main bronchus, leading to complete atelectasis of the middle and lower lobes
(Figure 1). The lesion was lightly hypermetabolic with a SUV max of 4.1. Staging imaging, conducted using
fluorodeoxyglucose Positron Emission Tomography (PET/CT FDG), did not detect any other metastatic

sites.

At the initial bronchoscopy, a polypoid, highly vascularized mass was discovered, almost completely
obstructing the right main bronchus, preventing exploration beyond the lesion. Unfortunately, the
biopsies taken at that time were inconclusive (insufficient material, compromising further immunologic
investigations) and had to be repeated in order to determine the histological type. During the second
bronchoscopy, the mass could be crossed, providing a clear view of the intermedius truncus without any
signs of tumor invasion. The carina was also found to be tumor-free (Figure 2). Based on the bronchoscopic

impression, the tumor pedicle appeared to be located on the anterior bronchial wall between the carina
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and the upper bronchus. Subsequent biopsy samples revealed a bronchial localization of a differentiated
smooth muscle tumor with intermediate Ki-67 proliferative activity (15%). As a result, it was not possible
to definitively determine whether the tumor was benign or aggressive. However, considering the patient’s
surgical history and the high expression of estrogen and progesterone receptors (ER and PR +++), the
possibility of a bronchial metastasis from a uterine tumor was considered during the diagnostic process

(Figure 3 for histopathology).

Preoperative pulmonary function testing was good enough to permits extensive resection if needed
(FEV1 67%).

The interdisciplinary tumor board approved surgical resection without neoadjuvant therapy,

followed by adjuvant aromatase inhibitor therapy (Letrozole 2.5 mg per day).

The patient underwent an upper sleeve lobectomy with bloc resection of the endobronchial
extension of the tumor and systematic lymphadenectomy (sites 4-11) via a postero-lateral thoracotomy.
No intraoperative section analyses were conducted during surgery because the sectioning of the bronchus
was distant enough from the lesion to guarantee a clear margin. The postoperative course was uneventful,
and the patient was discharged on the 7" post-operative day with satisfactory fibroscopic control of the

bronchial anastomosis.

Upon final histology examination, the malignancy was identified as a 45 x 55 mm metastatic
leiomyosarcoma in the upper lobe, with a continuous 35 x 25 mm endobronchial tumor extension from the
right upper lobe to the right main bronchus. Microscopic analysis revealed a dense proliferation of spindle
cells with weakly acidophilic cytoplasm, but no necrosis was observed. The neoplastic cells exhibited
immunoreactivity for Smooth Muscle Actin (SMA), desmin, and caldesmon, but were negative for CD 10+.
Ki67 proliferative activity reached 30%, and 100% of nuclei showed strong positivity for estrogen receptors
(ER+++) and progesterone receptors (PR+++), supporting the histological diagnosis of EBM from uLMS.
Bronchial margins were free of tumor (R0). Unfortunately, the histological results could not be compared
with those of the primary tumor as the initial treatment was conducted in a different country, thereby

impeding any direct comparison.

Four weeks after discharge, adjuvant anti-aromatase therapy was initiated and has been continued
up to the present with no side effect to report. The patient is currently 26 months post-surgery and shows
no evidence of recurrence for either malignancy. The patient is in good shape and remains active in daily
life.

Systematic Review

A comprehensive literature search was conducted to identify published studies reporting the
findings and therapeutic management of EBM from uLMS. Candidate studies published in English up to
April 2023 were sought through computerized searches of PubMed, Web of Science, and Google Scholar

databases. The search utilized keywords and MeSH terms were «EBM,» «pulmonary metastases,» «uLMS,»
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and «uterine malignancies.» Articles containing case reports of uLMS metastasizing to the lung were further

analyzed to specifically identify cases involving metastasis to the bronchus.

Through this comprehensive research, only 11 other cases [8-15] of ULMS metastasizing to the

bronchus were identified (Table 1). The mean age at diagnosis of metastasis was 52 years old, with 64% of

cases showing localization on the main bronchus. The main symptoms observed were dyspnea and cough,

followed by hemoptysis. Initial radiography revealed a large atelectasis with or without visible nodules in

most patients. The mean interval between the diagnosis of the primary tumor and EBM was 41,2 months

(range: 0-96 months), with two patients presenting synchronous metastasis at the time of diagnosis. Among

the identified cases, five patients underwent surgical resection.

During follow-up, most patients experienced disease relapse, with a mean survival of 15,3 months

(range: 0-66 months) after treatment. Notably, the current case is the first to emphasize the importance of

performing a repeat bronchoscopic examination to accurately assess the entire bronchial tree, enabling the

implementation of parenchymal sparing surgery through bronchial sleeve lobectomy.

CTable 1: Matrix of the systematic review of 11 cases.

)

CASE Age Localisation Symptom of the Rat.iiol-ogical Interval*  Neo-adjuvent Type of treatment Survival
(yrs) metastase findings (Month) therapy (month)
Gerst etal. Bronchus and small 24
56 fiehus andsm abdominal pain atelectasis 96 No lobectomy
[8] bowel
(relapse)
Erkal etal. 7
rateta 63 Left main bronchus Dyspnea, cough Total atelectasis 12 No RT (30Gy)
[9] (relapse)
F1 tal.
[1}(7;]m era 53 Left main bronchus Dyspnea, Wheezing atelectasis 48 No RT 0 (died day 4)
3 C of gemcitabine 12
Rich t Nodules, atelectasis,
fehman e 46 | Bronchus intermedius | Dyspnea, hemoptysis odutes, ate ec. asts 0 No and docetaxel
al. [11] pleural effusion
+ 7 C of ifosfamide. (relapse)
telectasis, shift of Left
53 Left main bronchus Fever, cough atelec a.515. shito 84 No ¢ 66 (free)
mediastinum pneumonectomy
Right inferi 22
40  Right main bronchus | Dyspnea, chest pain | Nodule, atelectasis 72 No igntinterior
Warren et al. lobectomy (relapse)
[12] s _
telectasis, shift of ddle and 1
71  Right main bronchus Dyspnea, cough atelec ?SIS_S o 84 No fiddie and fower 7 (free)
mediastinum lobectomy
telectasis, shift of iddle and 1
42 | Right main bronchus Dyspnea, cough atelec ?515.5 1o 18 No fiddieand fower 7 (free)
mediastinum lobectomy
) ) 6C Doxorubicin- 3c
Gosh etal. 38 Left main bronchus Cough, pain atelect;ims,. shift of 4 Ifosfamide-Mesna ?
[13] mediastinum
+RT Gemcitabine
1. doxorubicin
Ono etal. Nodule and
[ 11(; eta 54 | Left upper bronchus cough aSel:ciazrils 0 No and ifosfamide 6 (relapse)
2. pazopanib
Giudice et al. Right upper and . .
56 h t dul 0 2 (died
[15] middle lobe emoptysis nodules (died)

*Interval between diagnosis of primary tumor and endobronchial metastasis.
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Figure 1: Imaging of the lesion: Thoracic transverse (A) and coronal (B) section of injected CT showing the obstruction of
the right bronchus. (C) is a schema of the bronchial tree showing the position of the lesion.

\ /
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Endoscopic view of the mass obstructing the intermediate bronchus

Figure 2

Histo-pathological analysis of the tumor: A - Immunohistochimic analysis looking for desmine: over represented

(+++), B - Research of hormonal receptors: Estrogen Receptors +++, C - Mitotic Index is high: Ki 67 up to 30% in the hotspots.

Figure 3
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Discussion

Leiomyosarcomas are the fourth most common histological subtype of sarcomas, accounting
for 11% of cases [16]. ULMS represents 30-40% of all uterine sarcomas and is associated with a poor
prognosis, with a 5-year survival rate as low as 30%. Total abdominal hysterectomy with or without
salpingo-oophorectomy is currently the only potentially curative treatment for localized uLMS. However,
early-stage tumors (IA) tend to have a more favorable prognosis with 76.6% 5-year overall survival [17].
Post-operative recurrences are frequent, ranging from 50% to 70% [18]. Metastases often occur shortly
after or even before the diagnosis of the primary tumor and can also develop after a long period without
tumor activity [19]. The lungs are the most common site of hematogenous metastasis in uterine cancer,
and surgical management of three or fewer pulmonary metastases has shown positive predictive value in

gynecologic malignancies [20].

Clinically significant EBM from extrathoracic solid tumors are rare (2-4% in large series). The
frequency estimates vary considerably depending on the study type and the definition of endobronchial
metastasis. In a previous retrospective study that reviewed 1359 consecutive autopsies, metastatic
involvement of a major airway was observed in only 2% of patients who died with solid tumors [21]. A
clinical series of 174 cases by Marchionni et al. [22] showed that EBM from extrathoracic tumors occurred
in 4% of all bronchoscopic biopsies performed for suspected malignancy. However, since bronchoscopy
is not routinely performed in all patients with tumors, the incidence and frequency of EBM might be
underestimated. The clinical presentation of EBM depends on the size and location of the tumor and can
be difficult to differentiate from that of a primary pulmonary tumor. Consistent with our case, dyspnea,
cough, and hemoptysis are the most common presenting symptoms. However, asymptomatic cases are
not uncommon, accounting for 0 to 52% of cases [23]. Multiple pulmonary nodules and hilar-mediastinal
lymphadenopathy are the most frequent findings in chest radiography, while peripheral masses and
atelectasis are observed in approximately one-third of cases. However, these manifestations are not specific
to EBM and can be seen in other diseases. The most common metastatic tumors causing symptomatic EBM

include breast cancer, colon cancer, renal cell carcinoma, and melanoma [22].

Metastases of uLMS to the tracheobronchial tree are quite uncommon [4], and they are generally
reported as individual case descriptions or very limited case series, as shown in Table 1. The present
case is the first to undergo parenchymal sparing surgery with sleeve lobectomy. Sleeve resection is an
established surgical procedure with better perioperative outcomes without sacrificing the oncological
results compared with pneumonectomy in non- small cell lung cancer [24-26]. To our knowledge, only one
case of sleeve lobectomy for endobronchial metastases of colorectal cancer has been previously reported
[27]. We understand however, that due to the rarity of endobronchial metastasis, reports describing sleeve

lobectomy for resecting this type of lesion are exceedingly rare, and so are the available outcome data.

Endobronchial exploration is an unavoidable diagnostic tool. Bronchoscopy must, therefore,
meticulously and comprehensively examine the entire bronchial tree to ensure clearance of the bronchi.

Additionally, multi-level biopsies of bronchial divisions upstream and downstream of the tumor should
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be performed to ensure the absence of tumor invasiveness, especially when planning a bronchial sleeve
resection. It is important to note that the tumor may extend from the pulmonary parenchyma through the
airway for a considerable distance without involving the bronchial wall. The bronchoscopy also allows
for differentiation between bulky endobronchial tumor extension and true EBM involving the bronchial
submucosa. Moreover, primary pulmonary leiomyosarcoma should also be considered in the differential
diagnosis. In our case, bronchoscopy was performed twice, not only to establish a reliable diagnosis but
also to thoroughly explore the bronchi. In a series of four patients, Warren et al. [28] reported a case
of successful pneumonectomy for EBM of uLMS; however, the final anatomopathology of the specimen
did not show evidence of bronchial wall involvement above the tumor site of origin. The authors rightly
concluded that if the endobronchial growth pattern had been recognized, it might have been possible to
save the left upper lobe. Understanding the developmental pattern of the tumor is crucial for a well-planned
surgical procedure. In the present case, the developmental pattern was classified as type IV according to
the classification proposed by Kiryu et al. [29]. This type corresponds to the extension of a parenchymal
tumor through the airway without involvement of the bronchial wall. It is considered the most common
condition. The other three types are: type I, direct metastasis to the bronchus; type II, bronchial invasion

by a parenchymal lesion; and type III, bronchial invasion by mediastinal or hilar lymph node metastasis.

Leiomyosarcomas are smooth muscle tumors originating from embryonic mesenchyme cell lines.
They are primarily detected during histopathological analysis of hysterectomy or myomectomy specimens,
often presenting clinical symptoms similar to benign leiomyomas, which can lead to an inaccurate diagnosis
[30]. The correct histological diagnosis can be challenging due to equivocal features resembling common
benign uterine fibroids. Additionally, leiomyomas can undergo various degenerative changes, including
malignant transformation. The incidence of sarcomatous transformation in benign uterine leiomyomas is
only 0.1%-0.8% and is commonly observed in women in their 50s. Previous reports by Ogawa et al. [31]
and Song et al. [32] have suggested that pulmonary benign metastasizing leiomyoma can also undergo
malignant transformation, thereby supporting the hypothesis that these lesions represent metastatic
low-grade leiomyosarcoma [33]. In the present case, despite the inability to compare the histology of
the metastasis with that of the primary tumor, the patient’s clinical history, previous fibroid diagnosis,
histological findings and the high Expression of Hormonal Receptors (ER, PR), prompted the tumor board
to consider that the endobronchial and lung involvement were part of a metastatic process from uetrine
leiomyosarcoma . This emphasizes the significance of contextualizing each individual case using clinical
data, imaging studies, meticulous morphological examination, and appropriate immunohistochemical

markers.

Radical surgery involving complete resection emerges as the most potent approach for locally
metastatic uLMS. Anraku et al. [34] conducted a review of outcomes from 133 cases of surgical resection
for pulmonary metastases of uterine malignancies, reporting a 38% 5-year survival rate (n=11) specifically
for uLMS metastases. These findings, along with studies by Anderson et al. [20] and Levenback et al. [35],

underscore the significant survival benefits associated with resecting solitary lung metastases.
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Regarding EBM from uLMS, the available evidence is insufficient to support a specific treatment
approach. Management should be personalized based on factors such as lesion sites, presence of other
metastatic sites, and the patient’s overall condition. Various therapeutic strategies, including surgery,
chemotherapy, bronchoscopic intervention, and radiation, should be considered. In the early stage with
endobronchial localized metastases, because the bronchial wall is often uninvolved, surgical resection with
preservation of uninvolved lung parenchyma is the preferred procedure. It is worth noting that even in
cases of large endobronchial localized lesions, patients with sufficient pulmonary reserve should not be

discouraged from surgical resection, even if pneumonectomy is required.

While adjuvant chemotherapy has not demonstrated significant benefits following complete surgical
resection, the assessment of Estrogen and Progesterone Receptor (ER/PR) status in the metastases holds
paramount importance. This information plays a crucial role in guiding additional treatment options, such
as pregestational agents. Patients with positive ER/PR receptor status have demonstrated an 80% response

rate and average survivals of up to 33 months [20].

When surgery is not a suitable option, bronchoscopy may be an important therapeutic option for
endobronchial metastasis. Various techniques, including mechanical debulking, electrocautery, diathermy,
argon plasma coagulation, laser resection, and cryoextraction, enable effective debulking therapy for
endobronchial tumors. Interventional bronchoscopy plays a vital role in alleviating respiratory symptoms,
improving the clinical status of patients, and providing opportunities for further palliative treatment [36].
In this case, the patient was deemed suitable for surgery, and given the inability to definitively determine
whether the tumor was benign or aggressive, surgical resection was chosen for better anatomopathological
determination. Furthermore, interventional treatment may not be as effective due to the nature of the EBM

(Type 4: extension of a parenchymal tumor through the airway without involvement of the bronchial).

In palliative settings where surgery is not feasible, chemotherapy must be considered. However; its
efficacy remains limited. Only one prospective randomized trial has shown an advantage for a docetaxel/
gemcitabine combination over gemcitabine alone in patients with metastatic soft tissue sarcomas [37].
Immunotherapy, while still under investigation, has yet to demonstrate significant efficacy. The addition of
bevacizumab has not shown improved effects when combined with conventional chemotherapy [38]. On
the other hand, Trabectedin has exhibited efficacy as a second-line therapy, with a four-month progression-
free survival in uterine sarcoma [39], and is approved for use after anthracycline failure. Radiotherapy may
be considered after resection of an isolated single metastasis in the postoperative period to enhance local

control or for palliative purposes in patients with localized unresectable disease.
Conclusion

In conclusion, we report a case of bulky EBM from uLMS successfully managed through bronchial
sleeve lobectomy. This case not only underscores the significance of an aggressive surgical option while
sparing parenchyma but also highlights... but also delves into the existing literature, shedding light on
the different methods to improve diagnostic (use of bronchoscopy, immunohistological markers) and

therapeutic. Given the protracted latency period associated with endobronchial metastasis, it is imperative
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for physicians to remain vigilant and consider the possibility of such metastases when encountering
endobronchial lesions.
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