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Skull destruction from intracranial metastasis
arising from pulmonary squamous cell carcinoma:
a case report
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Abstract

Introduction: Squamous cell carcinoma of the lung represents 30% of all non-small cell lung carcinomas. It arises
from dysplasia of squamous epithelium of the bronchi and is strongly associated with cigarette smoking. Squamous
cell carcinoma of the lung is known to produce metastases in the brain parenchyma.

Case presentation: We present the case of an 80-year-old indigenous Australian man with an unusual presentation
of metastatic carcinoma of the lung. The case demonstrated a squamous cell carcinoma of the lung with an
intracranial metastatic lesion destroying the parietal bone and extending into the extracranial soft tissue. A visible
deformity as a result of the metastasis was evident on physical examination and computed tomography
demonstrated extensive bone destruction.

Conclusion: The authors were unable to find a case of this occurring from a squamous cell carcinoma of the lung
anywhere in the world literature. The case report demonstrates an unusual disease presentation with a rare
intracranial metastasis invading through the skull.
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Introduction
Lung cancer is the most common cause of death from
cancer and contributes significantly to the burden of dis-
ease [1,2]. Squamous cell carcinoma of the lung (SqCC)
represents 30% of all non-small cell lung carcinomas
(NSCLC) [1]. SqCC arises from dysplasia of the squamous
epithelium of the bronchi and is conventionally defined
via the histopathologic features of keratinization and intra-
cellular bridges [3]. SqCC is strongly associated with
cigarette smoking. Over 50% of patients with NSCLC have
disseminated disease at the time of diagnosis [2]. The
brain is a frequent site of metastases for carcinoma of the
lung and lung cancer is responsible for approximately 50%
of all brain metastases. Over half of all brain tumors are
the result of metastatic disease [4]. Of brain metastases,
80% originate from the hemispheres of the cerebrum and
most are well demarcated with a capsule. A minority of
lesions may demonstrate infiltrative growth [5]. Metastatic
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brain lesions are responsible for significant morbidity and
mortality and have a dismal prognosis (Figure 1) [4,6]. The
clinical features of brain metastases vary depending on the
location of the lesion and may be due to either paraneo-
plastic or direct effects [7]. The most common complaint
of brain metastases is headache, found in 24% to 53% of
patients. Other common symptoms include altered mental
status, focal weakness, seizures and ataxia [8].

Case presentation
An 80-year-old indigenous Australian man presented to
his general practitioner complaining of a headache, per-
sistent cough with minimal hemoptysis, weight loss and
night sweats over a period of two months. He was an
ex-smoker of cigarettes with an 80-pack per year history
of tobacco use. His past medical history was unremark-
able. A physical examination revealed a palpable swelling
of the scalp overlying the parietal bone. He had no his-
tory of trauma to the head. His general practitioner
requested a chest X-ray that demonstrated a large mass
in the left parahilar region extending into the anterior
segment of the left upper lobe (Figure 2). It was reported
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Figure 1 Metastatic brain lesion on examination. This image is a
lateral photograph of the patient’s skull demonstrating the palpable
swelling found on physical examination. It demonstrates the
extracranial extension of the intracranial metastatic lesion.

Figure 3 Coronal head computed tomography slice. This image
is a coronal slice of the head computed tomography performed on
the patient. It demonstrates a single intracranial metastasis with
destruction of the parietal bone and extension of the lesion into the
extracranial soft tissues.
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as highly suspicious for a primary neoplasm and thought
to be a bronchogenic carcinoma. The man was referred to
our institution for a medical oncology opinion. A contrast-
enhanced computed tomography (CT) of his chest and a
non-contrast CT of his head were requested (Figure 3).
The chest CT demonstrated the presence of a mass in the
anterior left upper lobe measuring 8.78×7.40×7.79cm
extending to and invading the anterior and lateral pleura
(Figure 4). The mass extended to the left hilum and
invaded the anterior mediastinum and contacted the aortic
arch. There was evidence of left upper lobe bronchial
Figure 2 Chest X-ray. This is a posteroanterior chest X-ray taken of
the patient at the time of diagnosis. It demonstrates the opacity in
the left upper lobe of the lung consistent with lung cancer.
obstruction and compression of second order bronchi. No
lymphadenopathy was noted. The head CT demonstrated
a destructive lesion along the vertex of the parietal bone
measuring 14mm transverse and 44mm anteroposterior.
There were soft tissue components extending intracranially
and extracranially. The intracranial component had a max-
imum thickness of nine mm and had a mass effect on the
Figure 4 Coronal chest computed tomography slice. This image
is a coronal slice of the chest computed tomography taken of the
patient. It demonstrates a large squamous cell carcinoma of the
lung in the left upper lobe.
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superior sagittal sinus (Figure 5). An area of possible long-
standing gliosis with calcification was noted in the left tem-
poroparietal lobe. The CT findings were consistent with a
metastatic lesion originating from the meninges intracrani-
ally, with some involvement of the brain parenchyma and
extending through the parietal bone to the extracranial soft
tissues. A bronchoscopy was performed with bronchial
washings, bronchial brushings and a biopsy for histopath-
ology was taken. The biopsy contained scanty mucous-like
tissue which did not withstand processing. The bronchial
washings and bronchial brushings contained a moderate
number of abnormal cells arranged singly and in clusters
with pleomorphic, hyperchromatic nuclei, coarse chroma-
tin and a small volume of dense cytoplasm consistent with
SqCC. Epidermal growth factor receptor (EGFR) testing
was not performed. The patient declined palliative radio-
therapy and was managed medically with 8mg of dexa-
methasone daily and opioid analgesia.

Discussion
SqCC is typically a centrally located lung carcinoma with
four variants recognized by the World Health Organization
2004 classification: clear cell, small cell, papillary and basa-
loid [1,9]. It is staged most commonly according to the sev-
enth edition of the TNM classification of malignant
tumors [10]. The stage of the tumor is an important deter-
minant of prognosis and the key determinant to guiding
treatment [11]. This case represents a rare occurrence of
Figure 5 Sagittal head computed tomography slice. This image
is a sagittal slice of the head computed tomography performed on
the patient. It demonstrates the intracranial metastasis.
an intracranial metastatic SqCC lesion producing destruc-
tion of the parietal bone to invade beyond the skull and
into the extracranial soft tissue. It also highlights an un-
usual presentation of lung cancer. It is extremely rare for
intracranial metastases from lung carcinomas to produce
destruction of bone. The authors were unable to find a
published case of this occurring from an SqCC anywhere
in the literature. Destruction of bone from a metastatic
brain lesion originating from a primary lung carcinoma
has been reported by Foco et al. in the only published case
of adenocarcinoma metastaticum that produced destruc-
tion of the frontal bone [12]. Secondary metastases from
Ewing’s sarcoma, carcinoma of the prostate, breast, thy-
roid and neuroblastoma have been reported to lead to de-
struction of the bone on rare occasions [13,14]. The
mechanism of invasion of bone tissue from metastatic
lesions has not been fully elucidated. Bone tissue is highly
resistant to destruction and most of the information
regarding bone destruction is derived from studies focus-
ing on breast cancer, multiple myeloma and prostate can-
cer, which metastasize to the bone rather than directly
invade it [15]. Injuries to the periosteum have been impli-
cated in making the bone more prone to malignant tumor
invasion [16]. Studies that looked at oral SqCCs directly
invading the mandible proposed a role for interleukin
(IL)-6 in the activation of osteoclastic activity and subse-
quent bone resorption [17]. A recent model by Roato
et al. concluded that NSCLC bone-invading cells produce
IL-7, which is known to promote osteolytic lesions [18].
All of these pathological processes may be involved in this
case. The prognosis of patients with stage four SqCC is ex-
tremely poor with a median survival of four months [10].
Patients with brain metastases from any primary source
have a median survival of one month from diagnosis if not
treated [4]. As a result, treatment in this population
should be focused primarily on palliation. Management of
patients with intracranial metastatic lesions extending
extracranially is poorly studied. There is a demonstrated
role for surgical resection followed by whole brain radi-
ation therapy with doses of 30Gy to 40Gy in patients with
a single intracranial metastatic lesion, particularly if the le-
sion appears capsulated and there are no extracranial
lesions. The proposed benefits include improved neuro-
cognitive function, elimination of mass effects and re-
moval of the source of perifocal edema. Open surgical or
stereotactic radiosurgery can be employed [5]. Palliative
radiotherapy without surgery has also been used with or
without dexamethasone. A case report by Velnar et al.
outlined surgical removal of a meningioma, portions of
the skull and portions of soft tissue in a tumor that
invaded through the skull, however, this was for a benign
lesion [19]. Platinum-based chemotherapy agents, such as
cisplatin and carboplatin, are reported to have a 29% re-
sponse rate against intracranial metastatic brain lesions
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arising from SqCC and may be employed in patients with
well-controlled neurologic symptoms. A 10% to 38% re-
sponse to gefitinib and erlotinib was demonstrated in
brain metastases from NSCLC that express EGFR [6]. This
patient was offered palliative radiotherapy but declined
due to the travel and time commitments associated with
accessing the treatment. Surgical resection was not con-
sidered an option. He opted for palliative medical manage-
ment only.

Conclusion
The authors find this to be an interesting and unique case
due to the rare phenomenon of an intracranial metastasis
from a SqCC invading through the skull and into the
extracranial soft tissues, which has not previously been
described in the literature. It also highlights an unusual
presentation of SqCC and raises questions over the most
appropriate course of management of patients with intra-
cranial metastases that invade through the skull.

Consent
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 re-
view by the Editor-in-Chief of this journal.

Abbreviations
CT: Computed tomography; EGFR: Epidermal growth factor receptor;
IL: Interleukin; NSCLC: Non-small cell lung carcinoma; SqCC: Squamous cell
carcinoma of the lung.

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

Authors’ contributions
IK wrote the Introduction, Discussion and Conclusion sections. MS wrote the
Case report section and performed the literature review. MG is the patient’s
treating physician, supplied the images and reviewed the article. All authors
read and approved the final manuscript.

Authors’ information
IK is a final year medical student at the University of Newcastle, Australia. MS
is a final year medical student at the University of Newcastle, Australia. MG is
a consultant medical oncologist at Tamworth Base Hospital, Australia.

Acknowledgements
The authors would like to acknowledge and thank Wendy Allen.

Author details
1University of Newcastle Bachelor of Medicine Program, University of
Newcastle, University Drive, Callaghan, NSW 2308, Australia. 2North West
Cancer Centre, Hunter New England Area Health Service, Johnston St,
Tamworth, NSW 2340, Australia.

Received: 6 October 2012 Accepted: 22 November 2012
Published: 24 January 2013

References
1. Perez-Moreno P, Brambilla E, Thomas R, Soria J: Squamous cell carcinoma

of the lung: molecular subtypes and therapeutic opportunities.
Clin Cancer Res 2012, 18:2443–2451.

2. Ruysscher D, Wanders R, Baardwijk A, Dingemans A, Reymen B, Houben R,
Bootsma G, Pitz C, Eijsden L, Geraedts W, Baumert B, Lambin P: Radical
treatment of non-small-cell lung cancer patients with synchronous
oligometastases: long-term results of a prospective phase II trial.
J Thoracic Oncol 2012, 7:1547–1555.

3. Nonaka D: A study of ΔNp63 expression in lung non-small cell lung
carcinomas. Am J Surg Pathol 2012, 36:895–899.

4. Platta C, Khuntia D, Mehta M, Suh J: Current treatment strategies for brain
metastasis and complications from therapeutic techniques: a review of
current literature. Am J Clin Oncol 2010, 33:398–407.

5. Vogelbaum M, Suh J: Resectable brain metastases. J Clin Oncol 2006,
24:1289–1294.

6. Soffietti R, Ruda R, Trevisan E: Brain metastases: current management and
new developments. Curr Opin Oncol 2008, 20:676–684.

7. Meyers C: Neurocognitive dysfunction in cancer patients.
Oncology (Huntington) 2000, 14:75–79.

8. Schellinger P, Meinck H, Thron A: Diagnostic accuracy of MRI compared to
CCT in patients with brain metastases. J Neurooncol 1999, 44:275–281.

9. Rossi G, Marchioni A, Sartori G, Longo L, Piccinini S, Cavazza A: Histotype in
non-small cell lung cancer therapy and staging: the emerging role of an
old and underrated factor. Curr Respir Med Rev 2007, 3:69–77.

10. Groome P, Bolejack V, Crowley J, Kennedy C, Krasnik M, Sobin L, Goldstraw
P: The IASLC lung cancer staging project: validation of the proposals for
revision of the T, N, and M descriptors and consequent stage groupings
in the forthcoming (seventh) edition of the TNM classification of
malignant tumours. J Thorac Oncol 2007, 2:694.

11. Nair A, Klusmann M, Jogeesvaran K, Grubnic S, Green S, Vlahos I: Revisions
to the TNM staging of non-small cell lung cancer: rationale,
clinicoradiologic implications, and persistent limitations. RG 2011,
31:215–238.

12. Foco F, Dizdarevic-Spago D, Efendic R, Dizdarevic D, Babajic E, Sarajlic L:
Adenocarcinoma metastaticum of the frontal region. Med Arh 2011,
65:61–62.

13. Healy J, Marshall W, Brahme F, White F: CT of intracranial metastases with
skull and scalp involvement. Am J Neuroradiol 1981, 2:335–336.

14. Turgut M, Colak A, Gurcay O: Multiple intracranial metastases with skull
and scalp involvement in Ewing’s sarcoma. Cent Afr J Med 1994,
40:104–106.

15. Sohara Y, Shimada H, DeClerck Y: Mechanisms of bone invasion and
metastasis in human neuroblastoma. Cancer Lett 2005, 228:203–209.

16. Tachasuttirut K, Hasegawa S, Yoshino N, Ito D, Omura K: Effect of
irradiation on malignant tumour invasion into bone. Asian J Oral
Maxillofac Surg 2008, 20:117–123.

17. Okamoto M, Hiura K, Ohe G, Ohba Y, Terai K, Oshikawa T, Furuichi S,
Nishikawa H, Moriyama K, Yoshida H, Sato M: Mechanism for bone
invasion of oral cancer cells mediated by interleukin-6 in vitro and
in vivo. Cancer 2000, 89:1966–1975.

18. Roato I, Caldo D, Godio L, D'Amico L, Giannoni P, Morello E, Quarto R,
Molfetta L, Buracco P, Mussa A, Ferracini R: Bone invading NSCLC cells
produce IL-7: mice model and human histologic data. BMC Cancer 2010,
10:12.

19. Velnar T, Pregelj R, Limbaeck-Stokin C: Brain meningioma invading and
destructing the skull bone: replacement of the missing bone in vivo.
Radiol Oncol 2011, 45:304–309.

doi:10.1186/1752-1947-7-28
Cite this article as: Kader et al.: Skull destruction from intracranial
metastasis arising from pulmonary squamous cell carcinoma: a case
report. Journal of Medical Case Reports 2013 7:28.


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	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 0.0000
  /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


