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Abstract
We present a case report of a patient with a rare high-grade transformation of an acinic cell
carcinoma (ACC) of the parotid gland, who developed Cushing’s syndrome (CS) as a result of
ectopic secretion of adrenocorticotropic hormone by the tumour. The hypercortisolism was
successfully treated with metyrapone, and the ACC was treated with local radiotherapy and a
combined six cycles of gemcitabine and cisplatin, having achieved a partial response to the
tumour. A multidisciplinary approach and combined medical treatment with radiotherapy and
were essential for disease control and CS management. ACC should be considered in the
differential diagnosis of ectopic CS.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Ectopic secretion of adrenocorticotropic hormone (ACTH) by non-pituitary tumours
is a rare cause of Cushing’s syndrome (CS). The most associated tumours are small cell
carcinoma of the lung and bronchial carcinoids, while thymic carcinoids, pancreatic
neuroendocrine tumour, pheochromocytoma, and medullary thyroid carcinoma are
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responsible for the remaining cases [1–3]. In rare occurrences, malignant salivary gland
tumours, such as acinic cell carcinoma (ACC), have been associated with ectopic ACTH
production [4].

ACC is an uncommon salivary gland neoplasm, accounting for 2.5–5% of all parotid
epithelial neoplasms. ACC is considered a low-grade neoplasm, usually presenting an indolent
course, with a good overall prognosis [5]. However, when ACC presents with high-grade
transformation (a well-differentiated ACC juxtaposed with areas of high-grade poorly differ-
entiated adenocarcinoma, carcinoma not otherwise specified, or undifferentiated carcinoma
occurs, in which the original line of differentiation is lost), it has an unpredictable clinical
course, with a potential for recurrence, lymphatic, and distant metastases [6].

Herein, we report a case of a high-grade ACC, later diagnosed with ectopic CS. The CARE
checklist has been completed by the authors for this case report, attached as online supplementary
material (for all online suppl. material, see https://doi.org/10.1159/000530445).

Case Presentation

A 60-year-old man, with previous medical history of primary arterial hypertension and
non-insulin-dependent type 2 diabetes, presented with a right latero-cervical mass. Com-
puted tomography documented a 39 × 38 mm necrotic mass on the deep lobe of the right
parotid gland and homolateral cervical lymph nodes. A PET scan revealed mediastinal, bone
(right scapula, left iliac crest, left acetabulum, and right sacrum ala), and multiple pulmonary
lesions. Parotid fine-needle aspiration cytology and computed tomography-guided biopsy of
the lung nodule were compatible with ACC’s metastasis. Histopathological analysis of the
cervical mass revealed an ACC with high-grade transformation (positive for AE1/AE3,
CAM5.2, DOG1, and SOX10, p40 negative), as shown in Figure 1. Discussion in multidiscipli-
nary team agreed on parotidectomy and cervical lymph node dissection.

While waiting for parotidectomy, severe hypertension, dyslipidaemia, insulin-dependent
diabetes mellitus, and hypokalaemia developed. Plasma basal ACTH (798 [<46] pg/mL),
morning salivary cortisol (>101 [<15] nmol/L), and 24-urinary free cortisol (UFC) (2,392
[20–90] μg/24 h) were markedly elevated. ACTH immunohistochemistry was performed in
one of the pathology specimens and immunostaining was observed, confirming the diagnosis
of ACTH-dependent CS.

Hypercortisolism was managed with metyrapone (2 g/day) with early clinical response.
Hypertension was initially managed with ACE inhibitor (lisinopril 20 mg bid), isosorbide
mononitrate (20 mg tid), calcium channel blocker (nifedipine 60 mg bid), potassium-sparing
diuretic (spironolactone 300 mg id), and β-blocker (carvedilol 25 mg bid). Hypokalaemia was
treated with potassium chloride supplements (50 mEq iv + 3,600 mg oral/day) and
spironolactone (300 mg/day).

Local disease progression, with skull-base involvement, precluded surgery. Radiotherapy
(RT) for the parotid and cervical lesions was performed. RTwas initiated 1week after starting
metyrapone, which was maintained during the RT treatment, at a dose of 2–2.5 g/day. The
patient completed intensity-modulated radiation therapy with a total dose of 50 Gy/20
fractions (2.5 Gy/f) over the right parotid mass, infratemporal fossa until the skull base, and
cervical adenopathy, with significant reduction of the locoregional disease. Metastatic bone
lesions were treated with symptomatic RT (20 Gy/5 fractions [4 Gy/f] over the sacrum).
Decrease in antihypertensive therapy, progressive discontinuation of insulin therapy, and
withdrawal of potassium supplementation were noticed after RT and medical treatment.
Biochemically, there was a significant reduction in UFC to 1,626 μg/24 h 2 months after
initiating metyrapone.
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The patient started palliative chemotherapy with gemcitabine 1,250 mg/m2 and cisplatin
80 mg/m2, which was reasonably tolerated, with nausea and mucositis being the most
frequent adverse effects. Due to haematologic toxicity, the dose of gemcitabine was reduced to
1,000 mg/m2 in the sixth and last cycle. Metyrapone was also maintained during chemo-
therapy (2–2.5 g/day) with good tolerability. UFC levels were normalized after three cycles of
chemotherapy (to 45.6 μg/24 h). During chemotherapy, blood pressure and glycaemic profile
were controlled without pharmacotherapy. Imagological response was favourable by the end
of the treatment, as shown in Figure 2; however, clinical deterioration and progressive
immunosuppression occurred, resulting in multiple hospital admissions. The patient died
from a nosocomial infection 3 months after finishing chemotherapy.

Conclusion

ACC is considered a low-grade neoplasm, and most of the cases have an indolent course.
However, in a minor proportion of cases, almost exclusive of the parotid gland, ACC can
undergo high-grade transformation with aggressive behaviour. We describe a rare case of
ectopic CS, emerging as a paraneoplastic feature of an ACC. This case shows that it is possible
to diagnose salivary gland malignancy from small samples, either from fine-needle aspiration
cytology or small biopsies, especially if the clinical context is adequate and paraffinmaterial is

a

b

Fig. 1. Biopsy from the latero-cervical mass. a (H&E).
Tumour presenting a microcystic and follicular pattern,
with large cells with indistinct cell borders, vacuolated
eosinophilic/amphophilic cytoplasm, and round to oval
nuclei. Mitosis, necrosis, or relevant pleomorphism were
not seen. b (DOG1 immunohistochemistry). The neo-
plastic cells are positive for DOG1, characteristic of ACC.
The diagnosis of metastatic ACC was rendered.

a b c

Fig. 2. Cervical computed tomography scan of the parotid mass. a Tumour at diagnosis, with a necrotic
mass of 39 × 38 mm (arrow). b Tumour after completion of RT treatment. c Tumour after six cycles of
chemotherapy.
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available for additional studies (in this case immunohistochemistry was used) [7–9]. The
management of hypercortisolism with steroidogenesis inhibitors and control of tumour
progression with RT and chemotherapy led to improvement in CS.

There have been only ten cases of ACTH-dependent CS secondary to ACC reported to date.
Therefore, the management of this tumour and its complications were particularly challeng-
ing. The successful improvement of CS after treatment, as well as the symptomatic and
imagological response, makes this a unique case report among the literature.

Statement of Ethics

The review of patient data did not require ethical approval in accordance with national
guidelines. Written informed consent has been obtained from the wife of the deceased patient
for publication of this case report.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

No financial support was obtained for this publication.

Author Contributions

Pedro Miguel Antunes Meireles and Diana Pessoa drafted the manuscript. Sara Pinheiro
reviewed and was responsible for the endocrinology part of the case report. Juliana Faria
Filipe and Miguel Rito did the pathology revision and provided the images in this case report.
Isabel Sargento was the patient’s doctor in charge of all clinical information and directed
patient care. All the authors participated in manuscript revision and approved the final
version.

Data Availability Statement

All data generated or analysed during this study are included in this article and its online
supplementary material. Further enquiries can be directed to the corresponding author.

References

1 Ilias I, Torpy DJ, Pacak K, Mullen N, Wesley RA, Nieman LK. Cushing’s syndrome due to ectopic corticotropin
secretion: twenty years’ experience at the National Institutes of Health. J Clin Endocrinol Metab. 2005;90(8):
4955–62.

2 Alexandraki KI, Grossman AB. The ectopic ACTH syndrome. Rev Endocr Metab Disord. 2010;11(2):117–26.
3 Kamp K, Alwani RA, Korpershoek E, Franssen GJ, de HerderWW, Feelders RA. Prevalence and clinical features of

the ectopic ACTH syndrome in patients with gastroenteropancreatic and thoracic neuroendocrine tumors. Eur
J Endocrinol. 2016;174(3):271–80.

Case Reports
in Oncology

Case Rep Oncol 2023;16:532–536 535
DOI: 10.1159/000530445 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

AntunesMeireles et al.: Ectopic Cushing’s SyndromeSecondary to ACCof the ParotidGland

https://www.karger.com/Article/FullText/530445?ref=1#ref1
https://www.karger.com/Article/FullText/530445?ref=2#ref2
https://www.karger.com/Article/FullText/530445?ref=3#ref3
https://www.karger.com/Article/FullText/530445?ref=3#ref3
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000530445
https://www.karger.com/cro


4 Deldycke A, Haenebalcke C, Taes Y. Paraneoplastic Cushing syndrome, case-series and review of the literature.
Acta Clin Belg. 2018 Aug;73(4):298–304.

5 Al-Zaher N, Obeid A, Al-Salam S, Al-Kayyali BS. Acinic cell carcinoma of the salivary glands: a literature review.
Hematol Oncol Stem Cell Ther. 2009;2(1):259–64.

6 Khelfa Y, Mansour M, Abdel-Aziz Y, Raufi A, Denning K, Lebowicz Y. Relapsed acinic cell carcinoma of the parotid
gland with diffuse distant metastasis: case report with literature review. J Investig Med High Impact Case Rep.
2016 Nov 4;4(4):2324709616674742.

7 Petrone G, Rossi ED, Gallus R, Petrelli L, Marrone S, Rizzo D, et al. Utility of ultrasound-guided fine needle
aspiration cytology in assessing malignancy in head and neck pathology. Cytopathology. 2021;32(4):407–15.

8 Krane JF, FaquinWC. Salivary gland. In: Cibas ES, Ducatman BS, editors. Cytol - diagnostic princ clin correl. Fifth.
Philadelphia, Pennsylvania, USA: Elsevier; 2021. p. 328–31.

9 Nelson BL, Thompson LDR. Incisional or core biopsies of salivary gland tumours: how far should we go? Diagn
Histopathol (Oxf). 2012;18(9):358–65.

Case Reports
in Oncology

Case Rep Oncol 2023;16:532–536 536
DOI: 10.1159/000530445 © 2023 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

AntunesMeireles et al.: Ectopic Cushing’s SyndromeSecondary to ACCof the ParotidGland

https://www.karger.com/Article/FullText/530445?ref=4#ref4
https://www.karger.com/Article/FullText/530445?ref=5#ref5
https://www.karger.com/Article/FullText/530445?ref=6#ref6
https://www.karger.com/Article/FullText/530445?ref=7#ref7
https://www.karger.com/Article/FullText/530445?ref=8#ref8
https://www.karger.com/Article/FullText/530445?ref=9#ref9
https://www.karger.com/Article/FullText/530445?ref=9#ref9
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000530445
https://www.karger.com/cro

	Ectopic Cushing’s Syndrome Secondary to Acinic Cell Carcinoma of the Parotid Gland: A Case Report
	Introduction
	Case Presentation
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


