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Abstract

The aim of this paper is to focus attention on complex cases of lung disease that may benefit from being
managed outside formal guidelines. A 52 year-old man who had previously undergone a laryngectomy for
squamous cell carcinoma, presented with a 1.2 cm nodule in the right upper pulmonary lobe. Three months later
a new CT scan found that the nodule had slightly increased in size and also detected two new smaller nodules in
the middle lobe. A PET/CT scan showed metabolic hyperactivity of all nodules. Since needle aspiration of the
upper one revealed malignant cells, the patient was considered to be suffering from metastatic cancer and started
on chemotherapy. At follow-up both CT and PET scans found a significant reduction in volume and activity of the
lower nodules but no change in the upper one. At diagnostic thoracoscopy, histology demonstrated that the
upper nodule was an adenocarcinoma while the lower ones were inflammatory. An upper lobectomy and
systematic nodal dissection were therefore performed. Histology established a diagnosis of upper pulmonary
adenocarcinoma and sarcoidosis. Our report suggests that in complicated oncologic cases in which non-invasive
diagnostic tools yield incongruous results surgery should be considered without delay.
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Introduction
We report the case of a patient with three right pul-
monary nodules and a previous advanced metastatic car-
cinoma of the pharynx. Follow-up and treatment were
managed by a team of surgeons and oncologists accord-
ing to the American College of Chest Physicians
(ACCP) evidence-based clinical practice guidelines [1].
The complexity of the case lies in its being open to dif-
ferent diagnostic interpretations and in the impossibility
of obtaining sufficient clarification by means of non-
invasive techniques. The non-conventional ultimate
decision to perform a surgical biopsy of all nodules led
to an unexpected diagnosis which entailed a better prog-
nosis and a change in the therapeutic strategy. The aim
of this paper is to focus attention on the role of timely
surgery in the diagnosis of complicated oncologic cases
that may at some point require a more personalised
approach, outside formal guidelines.

Case report
A 52 year-old male who was a heavy smoker presented
with a single right upper lobe pulmonary nodule 1.2 cm
in diameter. In May 2007 he had developed a tongue
carcinoma which had been treated by a supraglottic lar-
yngectomy extended to the tongue base, temporary tra-
cheotomy and elective neck nodal dissection. Histology
was pharyngeal squamous cell carcinoma, pT2N2M0G2
with minimal invasion of the deep tongue surgical edge.
The advanced tumor stage had required adjuvant radio-
therapy (65 Gy) and chemotherapy (two cycles of cispla-
tin). In September 2008 a CT scan revealed the 1.2 cm
irregular nodule in the upper pulmonary lobe. The radi-
ologic report stated it was suggestive of scarring tissue.
Bronchoscopy and bronchoalveolar lavage cytology were
negative. The fully informed patient chose a non-aggres-
sive management approach. Therefore, according to the
ACCP evidence-based clinical practice guidelines, a
serial CT scan observation was adopted [2]. In Decem-
ber 2008 a chest CT scan showed a slight increase in
size of the right upper lobe nodule (1.4 cm) and the
appearance of two nodules in the middle lobe. The
dimensional increase of the nodule and the occurrence
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of new lesions rendered unlikely the hypothesis of a
benign disease and shifted the odds in favour of primary
or metastatic lung cancer. A PET/CT scan was therefore
performed on January 2009 [3] and it revealed a high
FDG uptake of the right upper lobe nodule (Standard
Uptake Value (SUV) max = 10.6 g/ml) and a significant
FDG uptake of both the middle lobe nodules (SUV =
2.9 g/ml and 5.1 g/ml), a metabolic behaviour consistent
with carcinoma according to the nuclear medicine
report (Figure 1). Before starting any treatment the
oncologists needed to obtain a tissue diagnosis. To this
purpose a CT-guided trans-thoracic needle aspiration
(TTNA) was deemed to be the easiest method, consider-
ing the position of the nodules [4]. Improperly, only one
nodule underwent needle aspiration and it was targeted
to the upper nodule because of its greater size, higher
metabolic activity and peripheral location. Cytology
demonstrated malignant epithelial cells and on these

grounds several diagnoses were possible, such as multi-
ple lung metastases of pharyngeal carcinoma, primitive
lung carcinoma with pulmonary metastases or both pri-
mitive and secondary lung carcinoma. In any case, the
diagnosis of advanced cancer was supported by the
metabolic hyperactivity of all nodules.
The hypothesis of multiple lung metastases of pharyn-

geal carcinoma seemed the most likely and the patient
underwent chemotherapy with cisplatin and vinorelbine.
After three chemotherapy cycles a CT scan was
repeated. It showed that the right upper lobe nodule
was unchanged and that the two middle lobe nodules
were significantly reduced. A PET/CT scan confirmed
this pattern of evolution, showing that the activity of the
upper lobe nodule was stable (SUV = 9 g/ml versus 10.6
g/ml) whereas the activity of the middle lobe nodules
was in one case significantly reduced (SUV = 2.6 g/ml
versus 5.1 g/ml) and in the other almost completely

Figure 1 Original PET/CT scan images obtained before (Upper Panel) and after (Lower Panel) chemotherapy showing the three
nodules within the right upper (Panels a) and middle (Panels b,c) pulmonary lobes. The nodule in the upper lobe shows a stable activity
(SUV from 10.6 to 9 g/ml) whereas the nodules in the middle lobe show a significant decrease in activity (SUV from 5.1 to 2.6 g/ml) and an
almost complete abolishment of activity (SUV from 2.9 to > 0.9 g/ml).
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absent (Figure 1). Even though it had been reasonably
presumed that they originated from the same neoplastic
disease, the different response to chemotherapy of the
upper and lower nodules suggested they had a different
histological nature. Before any decision was taken rela-
tive to chemotherapy we believed it was mandatory to
acquire further information by obtaining a tissue diag-
nosis of the middle lobe nodules. Consequently, wedge
resections of these nodules were performed by a three-
port thoracoscopy. An intra-operative frozen section
revealed no evidence of carcinoma, but several granulo-
matous structures with multinucleated giant cells sug-
gestive of sarcoidosis. This unexpected result prompted
us to carry out a wedge resection of the upper nodule,
as in the case of metastasectomy. An intra-operative fro-
zen section showed it to be an adenocarcinoma. This
finding excluded a pharyngeal carcinoma metastasis, and
established a diagnosis of primitive lung cancer. In
accordance with it we went on to perform an upper
lobectomy with systematic nodal dissection. The defini-
tive diagnosis was infiltrating primitive pulmonary ade-
nocarcinoma of the right upper lobe, pT1N0M0G2, and
multifocal granulomatous disease of the middle lobe
suggestive of sarcoidosis.

Discussion
Over the last few years a number of international scien-
tific societies like the ACCP have developed evidence-
based guidelines for the diagnosis and management of
lung cancer. They certainly have a great value in assist-
ing physicians throughout the decision-making process
and as such are being increasingly used in clinical prac-
tice. Abidance to the guidelines means better outcomes
for patients, a standardised approach to a disease of
worldwide importance and also legal shielding in the
case of alleged malpractice. However, the case we report
shows there are unusual and complex situations in
which the physician’s clinical judgment still plays a key
role and that must be addressed in a more flexible man-
ner, even by adopting less conventional approaches.
In our patient the clinical and instrumental data - pre-

vious history of neoplasia, metabolic hyperactivity of the
three pulmonary nodules and positive cytology of the
upper nodule - strongly pointed to metastatic pharyn-
geal carcinoma but intra-operative diagnostics painted a
different picture altogether. In fact only one nodule was
truly neoplastic and indeed it was not a metastasis but
an early-stage primary lung cancer. This information
changed the prognosis and the therapeutic strategy.
Thus, correct diagnosis and management were possible
only thanks to a surgical approach that is commonly
inappropriate in such context but was justified by unex-
pected findings on post-chemotherapy CT and PET
imaging.

Conclusions
In the current era of thoracoscopy, when non-invasive
diagnostic tools yield incongruous results surgery can
give an important contribution to the diagnosis of lung
diseases. The invasiveness of endoscopic surgery is mini-
mal and risks are more than outweighed by benefits,
namely saving time and avoiding excessive instrumental
exams, misdiagnoses and inappropriate treatments.
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for publication of this case report and accompanying
images.

Author details
1Department of Surgery, University of Milan, Fondazione IRCCS Ospedale
Maggiore Policlinico, Milan, Italy. 2Thoracic Surgery Unit, Azienda Ospedaliera
San Paolo, Milan, Italy. 3Division of Pulmonary Medicine, IRCCS Policlinico
San Donato, San Donato Milanese, Milan, Italy. 4Department of Respiratory
and Cardiovascular Disease, Centro di Fisiologia Clinica e Ipertensione,
Laboratory of Clinical Informatics and Cardiovascular Imaging, University of
Milan, Milan, Italy.

Authors’ contributions
UC participated in the design of the study and drafted the manuscript, FR
participated to the surgical operation and the patient’s management, MDS
participated in the design of the study, VV participated to the patient’s
management, MMC participated in the design of the study, AB performed
the surgical operation, participated to the patient’s management,
participated in the design of the study and drafted the manuscript. All the
Authors read and approved the final manuscript.

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

Received: 18 May 2011 Accepted: 5 September 2011
Published: 5 September 2011

References
1. Alberts WM: Diagnosis and Management of Lung Cancer Executive

Summary: ACCP Evidence-Based Clinical Practice Guidelines. Chest , 2
2007, 132(3suppl):1S-19S.

2. Gould MK, Fletcher J, Iannettoni MD, Lynch WR, Midthun DE, Naidich DP,
Ost DE: Evaluation of Patients With Pulmonary Nodules: When Is It Lung
Cancer?: ACCP Evidence-Based Clinical Practice Guidelines. Chest , 2
2007, 132(3 suppl):108S-130S.

3. Silvestri GA, Gould MK, Margolis ML, Tanoue LT, McCrory D, Toloza E,
Detterbeck F: Noninvasive Staging of Non-small Cell Lung Cancer: ACCP
Evidenced-Based Clinical Practice Guidelines. Chest , 2 2007, 132(3
suppl):178S-201S.

4. Rivera MP, Mehta AC: Initial Diagnosis of Lung Cancer: ACCP Evidence-
Based Clinical Practice Guidelines. Chest 2007, 132(3 suppl):131S-148S.

doi:10.1186/1749-8090-6-105
Cite this article as: Cioffi et al.: Multiple right-sided pulmonary nodules:
metastatic cancer or resectable early stage tumor? Journal of Cardiothoracic
Surgery 2011 6:105.

Cioffi et al. Journal of Cardiothoracic Surgery 2011, 6:105
http://www.cardiothoracicsurgery.org/content/6/1/105

Page 3 of 3

http://www.ncbi.nlm.nih.gov/pubmed/17873156?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873156?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873164?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873168?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873165?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17873165?dopt=Abstract

	Abstract
	Introduction
	Case report
	Discussion
	Conclusions
	Consent
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /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 false
  /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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


