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Late-developing tongue adenoid cystic carcinoma
after pulmonary metastasectomy: a case report
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Abstract

Adenoid cystic carcinoma (ACC) is a relatively rare epithelial tumor of the salivary glands that accounts for
approximately 5 to 10% of all salivary gland neoplasms. The typical clinical and pathological findings of this tumor
include slow indolent growth, common local recurrence, and late distant metastasis to lung, brain, bone, liver,
thyroid, and spleen. We report a 52-year-old female patient who presented a tongue ACC, 27 months after
successful pulmonary ACC resection.
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Background
Adenoid cystic carcinoma (ACC) is a malignant neo-
plasm that usually arises in the salivary glands [1], but
can also occur in the breast, skin, uterine cervix, upper
digestive tract, and lung [2]. Primary pulmonary ACC
accounts for less than 0.2% of all lung cancers, and only
10% of all primary pulmonary ACCs are peripheral in
origin [3]. To the best of our knowledge, peripheral pul-
monary ACC detected prior to its appearance in the
tongue has not been reported previously in the litera-
ture. We report herein a case of peripheral ACC in the
right lower lobe, which was followed 27 months later by
tongue ACC.

Case presentation
A 52-year-old woman was referred to Yeouido St. Mary’s
Hospital, Republic of Korea for evaluation of an inciden-
tally found right lower lobe lung mass. The patient had a
history of hypertension and denied recent weight loss or
smoking. The patient’s initial laboratory findings were
unremarkable, and the results of a pulmonary func-
tion test were normal. A chest computed tomography
(CT) scan revealed a relatively well-circumscribed and
enhanced mass involving the visceral pleura in the
right lower lobe, and no mediastinal lymphadenopathy
(Figure 1). The mass was biopsied under video-assisted
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thoracoscopic surgery, and an intraoperative patholo-
gic diagnosis revealed malignant lung cancer. The pa-
tient underwent right lower lobectomy and mediastinal
lymph node dissection. A histopathological examination
disclosed ACC with a cribriform and tubular pattern; me-
tastasis was not found in the dissected lymph nodes. For
confirmation of a primary or metastatic tumor, an oto-
laryngologic examination and whole-body positron emis-
sion tomography (PET) were performed after lobectomy
(Figure 2). The patient was diagnosed with primary per-
ipheral pulmonary ACC because of no evidence of salivary
gland tumor or other metastasis; neither radiotherapy nor
chemotherapy was performed after lobectomy.
During follow-up, the patient was diagnosed and trea-

ted for transitional cell cancer of the bladder. Recurrence
of the bladder cancer was suspected at 27 months after
the pulmonary operation, and a whole-body PET scan
showed an enlarged and increased uptake pattern of
both parotid nodules without recurrence in the lung
(Figure 3). The bladder nodule was benign and the paro-
tid nodules disclosed ACC of the tongue with metastasis
to the parotid lymph node. The otolaryngologist per-
formed wide excision of the tongue cancer. The patholo-
gic diagnosis was ACC of the tongue; identical to those
of the resected right lower lobe lung mass taken 27
months previously (Figure 4). After 5 weeks of adjuvant
chemoradiation therapy, the patient remained in good
health and with no detectable recurrence at 7 months of
follow-up.
This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,

mailto:drcs5223@daum.net
http://creativecommons.org/licenses/by/2.0
http://creativecommons.org/publicdomain/zero/1.0/


Figure 1 Chest X-ray shows a solitary mass in the right lower lobe of the lung. Chest CT shows a relatively well-circumscribed and
enhanced mass arising from bronchi smaller than the segmental bronchus. CT, computed tomography.

Figure 2 Chest X-ray and PET-CT after lobectomy show that the tumor from the salivary glands could not be detected clinically. The
diagnosis made at that time was thus primary peripheral pulmonary ACC. ACC, adenoid cystic carcinoma; CT, computed tomography; PET,
positron emission tomography.
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Figure 3 Neck CT and whole-body PET-CT obtained 27 months after lobectomy. The neck CT shows that the lymph nodes on both sides of
the neck are enlarged (arrows), and the PET-CT discloses increased 18F-FDG uptake in the mid-portion of the tongue base, and enlarged lymph
nodes. 18F-FDG, 18F-fluorodeoxyglucose; CT, computed tomography; PET, positron emission tomography.

Figure 4 Microscopic findings of the lung and tongue tumor specimen. (A,B) A lining of tumor cells can be seen along the alveolar walls
(arrow) (H & E, x100). Higher magnification view of the tumor cells shows a predominantly cribriform or tubular growth pattern with numerous
gland-like spaces containing homogenous acidophilic materials. (C,D) Squamous cell epithelium and ACC of the tongue (H & E, x200). Microscopic
findings show a predominantly cribriform or tubular growth pattern with numerous gland-like spaces containing mucopolysaccharide, consistent with
ACC (H & E, x400). ACC, adenoid cystic carcinoma; H & E, hematoxylin and eosin.
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Discussion
We represent a case with the following unusual manifes-
tations of ACC: 1) the initial presentation was a solitary
peripheral lung mass; 2) the primary site of ACC was
the tongue; and 3) the primary lesion was found 27
months after successful treatment of the metastatic lesion.
ACC constitutes approximately 5 to 10% of all salivary

gland tumors. It is particularly prevalent in the palate,
but also in the submandibular and parotid glands, and
the tongue [4]. Although the optimal management of
this unusual disease is surgical resection, ACC of salivary
gland origin has a high incidence of locoregional recur-
rence and distant metastasis [2,5].
In the lung, salivary gland-type tumors can occur as

either primary tumors or metastatic tumors arising in
the salivary glands. Most primary pulmonary ACCs arise
in the submucosal glands of the trachea and main bron-
chus, and approximately 10% of ACCs are located per-
ipherally. Multiple lesions usually indicate a pulmonary
metastasis, while a solitary lesion may be an indication
for metastasectomy in ACC of the salivary gland. Distin-
guishing primary from metastatic lung ACC based on
histology is difficult [6], and history taking and clinical
examination are important.
Tongue ACCs are rarely reported [4], and a recent

study [7] found that the overall 5- and 10-year survi-
val rates of tongue ACCs were 51% and 34%, respect-
ively. Pulmonary metastases develop in 37% of tongue
ACCs. Surgery is an important treatment option, but
the use of adjuvant chemotherapy or radiotherapy re-
mains controversial.
While we could not confirm by pathologic examin-

ation whether the lung lesion was a primary tumor or a
metastasis, our patient was diagnosed with a primary
peripheral pulmonary ACC after the initial surgery be-
cause no evidence of a tumor origin was found on whole-
body PET scan and the otolaryngologic examination. We
were surprised to observe the pathologic findings of
tongue ACC, the cribriform and tubular pattern of which
was identical to that observed in the specimen of pulmon-
ary cancer removed 27 months earlier. There are three po-
tential relationships between pulmonary ACC and tongue
ACC: 1) subclinical tongue ACC with metastatic pulmo-
nary ACC 27 months previously; 2) metastatic tongue
ACC; and 3) primary pulmonary ACC followed by pri-
mary tongue ACC.
Metastatic ACC of the salivary gland or tongue has

not been reported previously. However, slow indolent
growth and late distant metastasis are common findings
of ACC in the salivary gland, and pulmonary metastasis
is also frequent in tongue ACC [7]. Identical pathologic
findings and the same pattern of immunohistochemical
staining suggest that this is unlikely to be a case of
double primary ACC. Therefore, late presentation of
subclinical tongue ACC after resection of metastatic
pulmonary ACC was considered reasonable.

Conclusions
We have presented herein a case of ACC with unusual
clinical behaviors that remain to be fully defined. Al-
though ACC is characteristically slow growing and asso-
ciated with late distant metastasis, our case showed the
reverse presentation pattern: early recognition of a me-
tastasis and late presentation of the primary site. There-
fore, peripheral pulmonary ACC should be carefully
followed and considered in relation to head and neck
ACC, even after successful management.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Abbreviations
18F-FDG: 18F-Fluorodeoxyglucose; ACC: Adenoid cystic carcinoma;
CT: Computed tomography; H & E: Hematoxylin and eosin; PET: Positron
emission tomography.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
YJS participated in the preparation of the manuscript, literature search, and
drafted the manuscript. SBS provided assistance for the operation. SWM
participated in the study design and coordination. TJK diagnosed the
pathology of this case. CBP edited the manuscript for its scientific content
and conceived of the study. All authors read and approved the final
manuscript.

Acknowledgements
No financial support was required.

Author details
1Department of Thoracic and Cardiovascular Surgery, College of Medicine,
The Catholic University of Korea, 222 Banpo-daero, Seocho-gu, Seoul
137-701, Republic of Korea. 2Department of Hospital Pathology, College of
Medicine, The Catholic University of Korea, 222 Banpo-daero, Seocho-gu,
Seoul 137-701, Republic of Korea.

Received: 13 September 2013 Accepted: 7 April 2014
Published: 21 April 2014

References
1. Chaudhry AP, Leifer C, Cutler LS, Satchidanand S, Labay GR, Yamane GM:

Histogenesis of adenoid cystic carcinoma of the salivary glands. Light
and electronmicroscopic study. Cancer 1986, 58:72–82.

2. Lawrence JB, Mazur MT: Adenoid cystic carcinoma: a comparative
pathologic study of tumors in salivary gland, breast, lung, and cervix.
Hum Pathol 1982, 13:916–924.

3. Inoue H, Iwashita A, Kanegae H, Higuchi K, Fujnaga Y, Matsumoto I:
Peripheral pulmonary adenoid cystic carcinoma with substantial
extension to the proximal bronchus. Thorax 1991, 46:147–148.

4. Soares EC, Filho FPC, Costa FW, Vieira AC, Alves AP: Adenoid cystic
carcinoma of the lung: case report an literature review. Med Oral Patol
Oral Cir Bucal 2008, 13:E475–E478.

5. Falk GA, El-Hayek K, Morris-Stiff G, Tuthill RJ, Winans CG: Adenoid cystic
carcinoma of the base of the tongue: late metastasis to the pancreas.
Int J Surg Case Rep 2011, 2:1–3.



Sa et al. World Journal of Surgical Oncology 2014, 12:102 Page 5 of 5
http://www.wjso.com/content/12/1/102
6. Qiu S, Nampoothiri MM, Zaharopoulos P, Logroño R: Primary pulmonary
adenoid cystic carcinoma: report of a case diagnosed by fine needle
aspiration cytology. Diagn Cytopathol 2004, 30:51–56.

7. Luna-Ortiz K, Carmona-Luna T, Cano-Valdez AM, Mosqueda-Taylor A,
Herrera-Gomez A, Villavicencio-Valencia V: Adenoid cystic carcinoma of the
tongue - clinicopathologic study and survival analysis. Head Neck Oncol
2009, 1:15.

doi:10.1186/1477-7819-12-102
Cite this article as: Sa et al.: Late-developing tongue adenoid cystic
carcinoma after pulmonary metastasectomy: a case report. World Journal
of Surgical Oncology 2014 12:102.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 300
  /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 300
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


