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Abstract

Adenoid cystic carcinoma (ACC) is a rare epithelial tumor that is 
found in the salivary glands. It is typically slow-growing and follows 
an indolent course. While it can hematogenously spread to the lungs, 
distant metastases are rarely reported. Primary ACC in the lung is not 
common and makes up only 0.04-0.2% of all primary lung tumors. 
In addition, metastasis of the ACC to liver and bilateral kidneys is 
not common frequently documented. In this case report, we present 
a patient with unusual metastases of ACC, as well as non-specific 
symptoms that warrant discussion for ACC as potential differentials 
in the appropriate clinical setting.
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Introduction

Adenoid cystic carcinoma (ACC) is a malignant neoplasm that 
typically arises in the salivary glands. It is a rare epithelial tu-
mor that accounts for 10% of all salivary tumors and 1-2% of 
malignant tumors of the head and neck [1]. Notably, it may also 
arise in the breast, digestive tract or lungs. Instances in which 
ACC is classified as a primary lung tumor are rare, account-
ing for only 0.04-0.2% of all primary lung tumors [2]. Previ-
ously, primary ACC of the lungs was referred to as a benign 
glandular neoplasm. However today, it is regarded as a low-

grade bronchial carcinoma, due to its origin from the bronchial 
glands, and is a slow-growing, low-grade malignancy.

Primary ACC of the lung presents differently than other 
primary lung malignancies. In terms of demographic charac-
teristics, primary ACC of the lung tends to occur in the younger 
patient population, affecting males and females equally. Since 
it is a rare occurrence, most information describing the correla-
tion of smoking to development of primary ACC of the lungs 
is collected through case studies. These studies suggest that 
smoking may not be associated with its etiology, unlike other 
lung cancers such as small cell or squamous. The severity of 
symptoms differs from patient to patient, but the most com-
mon presentations include cough, hemoptysis, and shortness 
of breath. As a result, many patients’ risk was misdiagnosed 
with asthma or bronchitis. Additionally, some patients remain 
asymptomatic and are diagnosed incidentally after completing 
imaging for another ailment [3].

Metastasis of primary ACC of the lung to distant sites such 
as the kidney and liver is relatively uncommon, and is only ac-
counted for by a small number of cases published in literature. 
Hematoxylin-eosin staining remains the principal method for 
diagnosing ACC of the lung, and yet it can be misdiagnosed as 
carcinoid or adenocarcinoma in nature. As a result, immuno-
histochemistry is an important tool that helps guide histologi-
cal diagnosis [3]. We present a case of a 51-year-old male who 
was diagnosed with primary ACC of the lung through hema-
toxylin-eosin staining after being admitted for complaints of 
weight loss and cough.

Case Report

Investigations

A 51-year-old male with a past medical history of gastroe-
sophageal reflux disease presented to the emergency depart-
ment on request of his primary care physician due to abnormal 
outpatient imaging findings on computed tomography (CT) 
scan. For the past 8 months, the patient has had symptoms of 
cough, dyspnea on exertion, lightheadedness, and significant 
weight loss. The cough is productive with clear-white spu-
tum, occasionally having traces of bright red blood. Due to 
the worsening of dyspnea and cough upon exertion, the pa-
tient has difficulties carrying out daily tasks. The patient was 
prescribed an albuterol inhaler due to cough and shortness of 
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breath. However, since the medication did not alleviate symp-
toms, the patient discontinued use of the inhaler. In the past 8 
months, the patient endorsed about 20 pounds of unintentional 
weight loss. For the past year, the patient also reports feeling 
feverish, with profuse night sweats requiring constant change 
of clothing and bedsheets. He also reports lower back pain on 
both sides that has progressively worsened since the onset, 8 
months ago. Within the last year, he has been treated for pneu-
monia and completed a course of antibiotics. Past surgical his-
tory is significant for a left leg open reduction and internal 
fixation and chest tube placement in 1998 due to a motor vehi-
cle accident. He is a previous smoker of one pack every 2 days 
for 15 - 20 years and stopped 5 years prior. He used to drink 

alcohol every day for the past 10 years and decreased the fre-
quency 5 years ago. The patient has worked in the automotive 
industry since the age of 15 and endorsed frequent exposure 
to multiple chemicals and gas. Otherwise, the patient denied 
headache, dizziness, chest pain, palpitations, abdominal pain, 
or changes in his urination or bowel movements.

Diagnosis

In the emergency department, the patient was hemodynamically 
stable, afebrile, body mass index of 19, and oxygen saturation of 
98% on room air. He did not appear to be in any acute distress 
and did not have labored breathing. Physical exam was only sig-
nificant for decreased breath sounds on auscultation of the full 
posterior right lung field. There were no crackles, wheezing, or 
rhonchi appreciated on anterior and posterior lung auscultation. 
Mild pain was endorsed on superficial palpation of the lower 
back bilaterally. Lab work showed a leukocytosis of 10,800 
µL with no other significant results. A chest X-ray, presented 
as Figure 1, was completed and showed complete opacification 
of the right hemithorax with a rightward mediastinal shift, and 
mild irregularity of the right mainstem bronchus. Further evalu-
ation with a CT of the chest with contrast was ordered, shown 
in Figures 2-4. This was significant for complete collapse of the 
right lung, an ill-defined hypoattenuation in the right upper lobe 
measuring 6.1 × 5.3 cm ascending into the right mainstem bron-
chus, concerning for neoplasm. There was a small right pleural 
effusion and an additional 1.3 cm nodule at the left lung base. 
Prominent right paratracheal lymph nodes, a large subcarinal 
lymph node measuring 2.4 × 1.4 cm, and scattered calcified me-
diastinal lymph nodes were also found. In the upper abdomen, a 
hypodense hepatic lesion measuring 5.2 × 3.8 cm with an addi-
tional 1.3 cm lesion was found in the superior right hepatic lobe. 

Figure 1. Chest X-ray with arrow depicting complete opacification of 
the right hemithorax with mediastinal shift to the right. Mild irregularity 
of the right mainstem bronchus.

Figure 2. Contrast-enhanced CT image with yellow arrow depicting ill-
defined hypoattenuation within the right upper lobe ascending into the 
right mainstem bronchus and bronchus intermedius measuring 6.1 × 
5.3 cm. CT: computed tomography.

Figure 3. Contrast-enhanced CT image with yellow arrows pointing to 
hypodense lesion in the liver measuring 5.2 × 3.8 cm. CT: computed 
tomography.
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There were multiple bilateral renal hypodensities, one measur-
ing 2.9 cm in the right anterior interpolar region and a 1.6 cm 
lesion in the left upper pole. Due to these concerning findings, 
the patient was admitted to the medical floor. Thoracic surgery, 
oncology, and pulmonology were consulted.

A plan for a magnetic resonance imaging (MRI) of the 
brain with and without contrast was ordered due to the pa-
tient’s symptoms of lightheadedness and to rule out any brain 
involvement. A nuclear medicine (NM) bone scan was ordered 
to assess for any bone involvement, and a further plan for an 
ultrasound (US) thoracentesis and YAG laser bronchoscopy 
was made. The MRI of the brain was negative with no ab-
normal findings, and the NM bone scan showed no focal sus-
picious osseous uptake to suggest metastatic disease. The US 
thoracentesis was not completed due to an inadequate amount 
of fluid for a safe procedure, thus the patient was taken for the 
YAG laser bronchoscopy with biopsy. He was found to have a 
bulky tumor with complete obstruction of the right mainstem 
bronchus and biopsies were taken. Despite removing/lasering 
3.5 cm of tumor, the airway still remained closed and a repeat 
rigid bronchoscopy with laser was planned. The patient tol-
erated repeat procedure well, and post-operative chest X-ray 
showed mild improved aeration in the right lung.

Pathology results from the biopsy of the mass were diag-
nostic for adenoid cystic carcinoma of the lung, depicted in 
Figures 5-7. Due to the liver and bilateral renal nodules noted 
on imaging, a CT-guided liver biopsy was planned to deter-
mine if this is metastatic disease. Biopsy results confirmed 
that the liver nodules were also adenoid cystic carcinoma, thus 
confirming metastasis.

Treatment and follow-up

With the exception of moderate cough and mild throat pain, 
the patient recovered well from bronchoscopy and was deemed 

stable for discharge from a medical standpoint. He followed up 
with a multimodal outpatient cancer clinic and due to progres-
sive metastatic disease and worsening symptoms, received 5 
days of radiation followed by four rounds of chemotherapy con-
sisting of cyclophosphamide, adriamycin, and cisplatin (CAP).

Discussion

This case presents a patient with ACC, a salivary gland tumor 
that originated in the lung with subsequent metastasis to the 
liver and bilateral kidneys. ACC is an uncommon malignancy, 
representing approximately 1-2% of all cases of head and neck 
cancer and about 10% of all salivary neoplasms. ACC may also 
occur as a primary lung tumor, as presented in this case. It is 
considered malignant and arises centrally, specifically in the tra-
cheobronchial glands in the airway submucosa. Previous studies 
reported that primary lung lesions were typically located in the 
trachea, main bronchus, or truncus intermedius, although some 
were found below the lobar bronchus or pulmonary parenchy-
ma. Reportedly, it has a morphology that is similar to ACC that 
originates in the salivary glands [3].

In general, ACC is characterized by slow growth and peri-
neural invasion, with distant dissemination being less likely. Al-
though it tends to remain local, late recurrence after treatment is 
seen. For instance, one case study reported a 78-year-old male 
who presented with ACC that metastasized to his colon 19 years 
after the primary tumor was resected [4]. Due to the wide vari-
ability in site of metastasis and time following remission, serial 
abdominal imaging for recurrence may be beneficial.

Metastasis of ACC, particularly originating in the lung, is 
rare but is associated with poor prognosis and increased mor-
tality [5]. In one study, only eight out of 34 participants with 
primary ACC of the lung had metastasis to other distant sites 
and were deemed as the non-operable group when consider-
ing treatment options. Of the eight, only one participant had 

Figure 4. Contrast-enhanced CT imaging with yellow arrows depicting multiple bilateral renal hypodensities. Right anterior inter-
polar region measuring 2.9 cm and within the left upper pole measuring 1.6 cm. CT: computed tomography.
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metastasis to the kidney and two had metastasis to the liver 
such as presented in our case. Follow-up in this study showed 
that metastasis is associated with worse prognosis, to which 
patients eventually succumbed [3].

An additional case study reported a similar scenario as 
the case presented here. Namely, the patient was a 70-year-old 
male who had primary ACC of the lung and underwent treat-

ment with right pneumonectomy and radiotherapy. Three years 
after initial presentation, he returned with symptoms of right 
flank pain and hematuria. MRI revealed solid renal lesions of 
which the largest was biopsied and found to be morphologi-
cally similar to his previous lung ACC, thus confirming renal 
metastasis. The patient was managed with a right nephrectomy 
and during follow-up 6 months later, the patient was alive and 

Figure 6. Adenoid cystic carcinoma with immunoperoxidase p40 staining nuclei of myoepithelial cells. Luminal epithelial cells 
are unstained.

Figure 5. Right mainstem bronchus with adenoid cystic carcinoma in hematoxylin and eosin stain. White arrow depicts cribriform 
island containing basophilic mucin surrounded by myoepithelial cells. Yellow arrow depicts epithelial island with luminal cells.
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without disease [6]. To date, there have been only 11 instances 
in which this has occurred in the English literature.

Due to the indolent nature of ACC and the lack of effective 
treatment options, watchful waiting is typically recommended 
in asymptomatic individuals with stable disease. In individu-
als who are symptomatic, have progressing disease, or who 
are good surgical candidates, treatment is recommended. Sur-
gical resection is the mainstay of treatment in primary ACC 
of the lung, in which the tumor is resectable. Particularly, a 
tracheobronchoplasty may be indicated since the tumor often 
arises centrally. Although it is common for resected margins to 
be positive due to widespread invasion along the airway, ra-
diosensitivity is high and therefore postoperative radiotherapy 
may be a useful component in treatment.

Although the mainstay of medical therapy for advanced dis-
ease is still under debate, first-line treatment is often systemic 
chemotherapy. Current regimens include CAP as well as 5-fluo-
rouracil and cisplatin. Overall effectiveness and tolerability of 
these regimens is unclear [7]. A phase II clinical trial looking 
at 22 individuals with advanced salivary gland carcinomas, of 
which 12 had ACC, showed an adjuvant CAP response rate 
of 27% [7]. With genomic studies of ACC identifying that the 
MYB-NFIB fusion gene is present in 70% of cases, focus is now 
shifting to use of immunotherapy [7]. Unfortunately, in our case 
this gene was not able to be assessed. Additionally, recent case 
studies have found that ACC of the lungs may show partial re-
sponse to targeted therapies such as imatinib due to the expres-
sion of c-KIT [2]. Further studies should be done to determine 
efficacy of these targeted therapies.

This case highlights the rarity of primary lung ACC with 
distant metastasis and reviews the suggested workup for di-
agnosis along with treatment and surveillance. Although there 
is no definitive therapy recommended, chemotherapy and sur-

gical resection remain the mainstay of treatment. Despite its 
infrequent diagnosis, ACC may not present with symptoms 
until the disease has progressed. Individuals affected may be 
treated for other conditions such as asthma or bronchitis since 
initial symptoms may be non-specific and overlooked. Thus, 
it is necessary to follow up with patients who have continued 
worsening symptoms and consider imaging for further evalu-
ation.

Learning points

ACC is a rare tumor, accounting for only 1-2% of head and 
neck cancers, characterized by slow growth, local invasion, 
and delayed distant metastasis. Due to its indolent course, 
treatment is usually deferred while asymptomatic or in cases 
of stable disease, instead opting for regular monitoring. Typi-
cally, ACC metastases spread hematogenously to the lung or 
bones, but can also be seen in the liver, kidney, and colon. A 
retrospective study of 94 patients with ACC of the head and 
neck showed treatment failure in 67% of patients with 40% 
of those patients developing distant metastasis, 27% undergo-
ing locoregional recurrence, and 33% developing both distant 
metastasis and locoregional recurrence [8]. Further, 95% of 
the individuals who developed pulmonary metastasis had no 
symptoms at the time of discovery [8]. Due to the unpredict-
able nature of ACC and the high incidence of recurrence, life-
long monitoring with imaging is prudent.
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Figure 7. Section of liver core in hematoxylin and eosin stain showing identical morphology. Yellow arrow shows epithelial cells. 
Bluish mucin surrounding myoepithelial cells.
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