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Case Report

Surgical treatment of thoracic metastases of adenoid cystic 
carcinoma of the base of the tongue: a case report
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Background: Adenoid cystic carcinoma (ACC) is a rare malignant tumor that typically originates from the 
minor and major salivary glands. This type of cancer is known for its protracted clinical course, characterized 
by slow growth, extensive invasion, and the ability to generate distant and recurrent metastases, commonly 
affecting the lungs and bones. While ACC metastases have been observed in various anatomical locations, 
the occurrence of sternal metastasis from ACC in the tongue has not been previously reported.
Case Description: In this report, we present the first-ever case of sternal metastasis originating from 
ACC in the tongue. The patient, a 50-year-old female, had been diagnosed with ACC of the tongue nine 
years prior and underwent surgical excision at that time. Subsequently, she experienced multiple recurrent 
lung metastases, which were managed through video-assisted thoracoscopic surgery (VATS) and several 
radiofrequency ablations. Despite the previous interventions, the patient presented with persistent chest pain, 
prompting further investigations. Imaging studies revealed the presence of sternal metastasis, indicating an 
unusual spread of ACC from the tongue to the sternum. The diagnosis of sternal metastasis was confirmed 
through biopsy and histopathological analysis.
Conclusions: This case highlights the extraordinary metastatic potential of ACC and underscores the 
importance of thorough and vigilant monitoring even after primary tumor excision and treatment of 
metastases. The development of sternal metastasis from ACC in the tongue adds to the expanding spectrum 
of sites to which this cancer can disseminate. Clinicians should be aware of the possibility of atypical 
metastatic patterns in ACC, and early detection of metastases is crucial for implementing appropriate 
treatment strategies. Furthermore, this case report emphasizes the need for further research to understand 
the underlying mechanisms of ACC metastasis, which could contribute to improved diagnostic and 
therapeutic approaches for patients with this challenging disease.
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Introduction

Adenoid cystic carcinoma (ACC) is a rare malignant tumour 
originating from minor and major salivary glands. ACC is 
characterized by a prolonged clinical course, characterized 
by slow growth, diffuse invasion, and potential to produce 
distant, recurrent metastases, mainly to the lungs and 
bones (1), being described as ‘one of the most biologically 
destructive and unpredictable tumours of the head and  
neck’ (2). The cornerstone of treatment is surgical resection 
with negative margins, postoperative radiotherapy being 
often recommended because of its infiltrative growth 
pattern, however the efficacy of radiotherapy for these 
tumours is questionable.

In this case report, we present the case of a 50-year-old 
female with primary ACC of the base of the tongue with 
subsequent recurrent lung metastases treated with surgical 
resections radiofrequency ablations. Eventually, the patient 
presented with painful metastases in the sternum that was 
unresponsive to medical treatment and underwent resection 
of the sternum and reconstruction with STRATOS™ 
(MedXpert, Germany) bars and mesh. We present this case 
in accordance with the CARE reporting checklist (available 
at https://shc.amegroups.com/article/view/10.21037/shc-
23-6/rc).

Case presentation

A 41-year-old female was diagnosed with a 2 cm papillomatous 
ulcerated lesion in the base of her right tongue, which 
was later confirmed as ACC through a biopsy. Magnetic 
resonance imaging (MRI) of the neck revealed midline 
crossing of the lesion, displacing and flattening the epiglottis 
(Figure 1). The patient underwent bilateral selective neck 
dissection, followed by resection of the primary tumor 
with negative margins and adjuvant radiotherapy for local 
control. The pathological staging was pT2 pN0. 

Two years later, the patient experienced right-sided 
throat pain and swallowing difficulties. Neck MRI 
showed no signs of recurrence, however a chest computed 
tomography (CT) scan revealed multiple bilateral lung 
metastases, predominantly in the right lung.

Initially, the patient underwent left metastasectomy (using 
dissection with Plasmajet) through left thoracotomy and 
seventeen separate nodules of ACC were removed. The 
left side was treated first because the expected loss of the 
function would have been less, allowing to perform right 
sided metastasectomy safely.

Three months after the first surgery, she underwent right 
thoracotomy and multiple metastasectomy, again using 
Plasmajet, from all three lobes. Six nodules were removed 
from the lower lobe, two nodules from the middle lobe 
and five nodules from the upper lobe. She had persistent 
air leak leading to empyema, requiring re-do right video-
assisted thoracoscopic surgery (VATS) and debridement 
of empyema. One year later, she developed bilateral 
lung metastases again and she underwent two sessions of 
radiotherapy. 

Nine years after the initial ACC diagnosis, the patient re-
presented with persistent chest pain which did not respond 
to medical treatment. CT scan demonstrated a lesion in the 
sternal body with some soft tissue component. The location 
was on the right side of the sternum from the level of 3rd 
to 6th sternocostal junction. It measured 3.2 cm × 1.9 cm  
(Figure 2). CT guided biopsy of the lesion confirmed 
metastasis from ACC.

Additionally, the preoperative CT showed two lesions in 
the right lung. Considering the patient’s history of multiple 
pulmonary procedures and the associated high risk of 
complications, surgical resection was not attempted for the 
lung lesions.

After a multidisciplinary team discussion, it was decided 
to perform partial sternectomy and reconstruction using 
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STRATOS™ bars to alleviate the patient’s symptoms.
The patient underwent partial sternectomy and the 

thoracic wall defect was repaired with STRATOS™ bars 
and prolene mesh patch. Cartilages from the 2nd to the 
5th ribs bilaterally were mobilised laterally and transected 
approximately 3 cm from the sternum to obtain the same 
margin from the tumour. The sternum was transected 
above the level of the 2nd rib and at the level of the 6th 
rib at the bottom, and the specimen was removed. The 
thoracic wall defect was repaired with four STRATOS™ 
bars from the 2nd to 5th ribs alternating rotatable and rigid 
clips and secured in place according to the manufacturer’s 
recommendations. Additionally, a patch of prolene mesh was 
placed over the bars. Omentoplasty was abandoned because 
of the previous abdominal intervention of the patient and 
due to the patient’s low body mass. Histopathological report 
confirmed metastatic ACC (Figure 3), the sampled bone and 
soft tissue being free of tumour with closest margin >1 mm.

Surgery and postoperative course were uneventful. The 
patient made excellent progress and recovered well. While 
in hospital, she received a course of empirical antibiotics 
and on day 13 postoperatively, the patient was discharged. 

On routine follow-up 6 weeks after the surgery, patient 
reported no chest pain and the sternum was entirely stable, 
chest radiography showing intact bars in place (Figure 4). 

A follow-up CT five months after sternal reconstruction 
showed stable appearance of the two lesions on the right 
lung. Subsequently, the patient underwent cryoablation of 

Figure 1 Sagittal view magnetic resonance imaging depicting the 
lesion crossing the midline, displacing, and flattening the epiglottis.

Figure 2 3D reconstruction of computed tomography of the 
thorax, the arrow indicating the site of the sternal lesion. 

Figure 3 Histopathological image of the infiltrated bone in 
hematoxylin and eosin stain. 

Figure 4 Postoperative chest radiography with 4 STRATOS™ 
bars and alternating rotatable clips in place. 

2 cm
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these lesions, thus, completing the treatment. Cryotherapy 
was preferred over radiofrequency ablation due to the close 
vicinity of one of the nodules to the pulmonary vein.

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Discussion

ACC is a rare epithelial tumour with paradoxical aggressive 
behaviour. It was described as extremely unpredictable and 
one of the most biologically destructive tumours of the head 
and neck (2). Most ACCs arise in the minor salivary glands 
(60%) (3). The frequency reported in the tongue is variable, 
only 1% to 20.8% and most of these tumours are located at 
the base of the tongue (4). Its rareness and indolent clinical 
course make it difficult to study its therapeutic response. 
The “gold-standard” treatment for ACC, is radical surgical 
resection with ensuring free margins, and postoperative 
radiotherapy (5).

In addition to the difficulty of local control, distant 
metastasis can occur concurrently despite local control. 
Although it has a slow regional growth, late distant 
metastases are frequent. With the progression of the 
disease, it may metastasize to sites including the lung, bone, 
liver, brain and kidney; of these, lung metastasis accounts 
for ~70% of metastatic cases (6). Failure to prevent and 
control distant metastasis is one of the key determinants 
of the low long-term survival rate of patients with ACC. 
Due to the biological characteristics of ACC, surgery is the 
first-choice treatment for localized ACC. However, there 
is no effective treatment for patients with ACC with lung 
metastasis. Girelli et al. (7) studied 109 patients with lung 
metastasis of ACC and observed that surgical treatment of 
lung metastasis was effective in patients who had indications 
for surgery. Systemic therapy is the main treatment for 
patients with multiple metastases who are not able to 
receive surgery or palliative radiotherapy (5).

Bony metastases mainly involve the ribs and vertebrae (8).  
The sternum is a relatively uncommon metastatic site but 
needs to be considered (9). Sternal metastasis, especially 
solitary lesions, usually develops secondary to lung and 

breast cancer.
Owing to advancements in cancer treatment that result in 

prolonged survival, there has been a discernible escalation in 
the prevalence of bone metastasis. Consequently, surgeons 
are increasingly encountering such tumors, necessitating 
the development of effective surgical interventions. While 
the sole attainment of local control at a bone metastatic site 
may have limited impact on overall curability, neglecting 
local control jeopardizes the patient’s quality of life (10).

The selection and extent of surgical therapy depend on 
several factors, including prognosis, tumor type, tumor 
location, and the patient’s general health condition. 
The primary objectives of surgical treatment encompass 
alleviating pain and preserving or restoring function and 
mobility (11).

In general, patients with a favorable general condition 
who are capable of tolerating surgery should be considered 
for surgical intervention (12). The achievement of 
appropriate local control is imperative to achieve the 
projected survival period. Moreover, the selection of the 
surgical approach, resection margins, supplementary 
treatments, and immediate implementation of effective 
reconstruction methods should be tailored accordingly.

Surgical resection is considered the best therapy option 
for sternal neoplasm (13), but it can lead to a significant 
anterior chest wall defect compromising the integrity of the 
chest wall. Numerous techniques using different materials 
have been studied to aid sternal reconstruction. The ideal 
reconstruction should provide sufficient stability without 
being too rigid, allowing primary wedge healing to reduce 
the risk of postoperative infections (14). The STRATOS™ 
system allows a firm reconstruction, it is simple to handle, 
and the flexibility of the bars allows the surgeon to model 
the reconstruction to the specific shape of the chest. If 
improvement of blood supply after sternal resection is 
necessary, e.g., in diabetic patients after previous cardiac 
surgery with bilateral internal thoracic artery harvesting, 
in that case, omentoplasty may be useful in addition to 
prosthetic reconstruction.

Alshammari et al. reported a case of sternal metastasis 
secondary to ACC of the submandibular gland, which was 
treated with partial sternectomy, the defect being covered 
with mesh only and pectoralis muscle flaps (9). In our 
case, flap replacement alone was not suitable to cover the 
resulting defect following a partial sternectomy, hence 
titanium bar (STRATOS™) replacement was necessary.

The complex case described in this report is unique in 
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the fact that this patient developed multiple recurrent lung 
metastases which were treated with surgical resections, 
several radiofrequency ablations and cryoablations. When 
the patient developed sternal metastases causing significant 
chest pain, surgical resection of the sternum was deemed 
necessary for symptom control, as no other treatment 
options were anticipated to be effective.

Conclusions

In conclusion, this is the first case of ACC of the base of 
the tongue with recurrent lung metastases and subsequent 
distant metastasis to the sternum which was treated with 
partial sternectomy and reconstruction with titanium 
STRATOS™ bars. Our experience illustrates that one of 
the primary factors that contributes to long-term prognosis 
of patients is the ability to manage the distant metastasis, 
which often requires aggressive treatment.
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