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Summary

Introduction: Prostate cancer and pancreatic cancer are
often complex pathologies that affect millions of patients
worldwide. However, the incidence of a distant collision
metastasis of both malignancies remains a rare and often
poorly documented incidence.

Case presentation: A 75-year-old male patient with past
history of prostate cancer on maximal androgen blockade
was recently diagnosed with pancreatic cancer for which
he underwent radical surgical resection of pancreas with
curative intent. A metastatic lung nodule was noted on sur-
veillance CT imaging and, subsequently, biopsied. A diagnosis
of collision metastasis from two distinct primary malignan-
cies was histopathologically confirmed following immunohis-
tochemical evaluation.

Conclusion: We report the first case of collision metasta-
sis of prostate and pancreatic adenocarcinomata to a lung
nodule to the best of our knowledge.
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Key message

Collision metastasis of carcinoma is a rare phenomenon
where the metastatic deposits arising from 2 different topo-
graphic sites that mix or intermingle together.! In this
clinical case, we report collision metastasis of prostate
adenocarcinoma and pancreatic ductal adenocarcinoma to
a lung nodule. To the best of our knowledge, this is the
first reported case of collision metastasis from prostate
and pancreatic adenocarcinoma as well as first report of
collision metastasis to a lung nodule.

Case presentation

A 75-year-old gentleman presented to the urology
clinic in 2009 with history of mild lower urinary tract
symptoms (LUTS) and significantly elevated level
of serum prostate specific antigen (PSA) of 186ng/L.
There was no past medical or surgical history of note.

He had no family history of prostate cancer, nor any
other malignancy. He had a 20 pack-year smoking
history. Clinically, digital rectal examination demonstrated
a firm prostate suspicious for T2 disease. The rest of the
physical examination was unremarkable. The trans rectal
ultrasound guided biopsy confirmed high-risk prostate
cancer, ISUP grade group 5 (Gleason score 4+5=9)
involving 12/12 cores. Androgen deprivation therapy
(ADT) was commenced with Bicultamide 150mg once
daily followed by Goserelin subcutaneous injections.

PSA was monitored on a 3 monthly basis and showed
a consistent downward trend during the first two years
of ADT treatment reaching lowest level of 3.14ng/L.
Fluctuations in PSA with a rise to 8.4ng/L were documen-
ted. Repeated Technetium-99m bone scintigraphy
showed no evidence of bone metastasis. Maximum andro-
gen blockade (MAB) was commenced in 2014 as indi-
cated with the addition of once daily Bicultamide 50 mg
to Goserelin.

PSA was controlled in the following three years with PSA
levels ranging between 1.5 ng/L to 1.6 ng/L. In 2017 and as
monitoring with PSA continued, failure of response to MAB
was signalled with an elevation of PSA to 73.4 ng/L. At this
stage, bone scintigraphy remained negative for bone meta-
static disease.

Our patient was enrolled in the ARAMIS study for
non-metastatic castrate resistant prostate cancer patients.”
As part of the study interventions, he underwent screening
with CT scan of Chest, Abdomen, and Pelvis (CAP) that
was not otherwise indicated. Bone scintigraphy was per-
formed every 16 weeks as per trial protocol as well.
Serial CT images confirmed presence of progressive
lesion in the pancreatic neck which was incidentally
noted during screening. Due to the progressive nature of
pancreatic lesion, the patient underwent open distal pan-
createctomy, splenectomy, portal vein resection and
cholecystectomy. However, the patient did not require
neoadjuvant therapy. Histopathological analysis demon-
strated T2 N1 MO moderately differentiated pancreatic
adenocarcinoma with lymphovascular and perineural
invasion, completely excised.
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During assessment for adjuvant chemotherapy for pan-
creatic cancer, CT imaging revealed four new lung
nodules with the largest measuring up to 7mm that were
not visible 5 months earlier (Figure 1). The nodule was
biopsied and histopathologically examined with immuno-
histochemistry showing a metastatic adenocarcinoma of
upper gastrointestinal tract origin, likely from the
known pancreatic adenocarcinoma. Biopsy also con-
firmed a 2mm focus of metastatic adenocarcinoma of
the prostate ISUP grade group 4 (Gleason score 4 +4 =
8) (NKX3.1 and PSA positive) as well (Figure 2).
Subsequent fluorodeoxyglucose (FDG)-positron emission
tomography (PET) CT scan, unfortunately, showed wide-
spread bony metastasis. The patient received Paclitaxel
and Gemcitabine for recurrence of the pancreatic
cancer; however, stopped due to side effects. On the
other hand, PSA continued to rise to 128ng/L. The
patient  continued luteinising  hormone-releasing
hormone (LHRH) analogues for metastatic prostate
cancer. He succumbed one year after diagnosis of colli-
sion tumour.

Discussion

Prostate cancer commonly spreads to bone (84%), distant
lymph nodes (10.6%), liver (10.2%), and thorax 9.1%).3
Prostate cancer collision metastasis with other tumours
has rarely been reported in the literature. In fact, we
recognised several previously reported collision tumours
in which the other primary tumours were transitional
cell carcinoma of the bladder, renal cell carcinoma,
colon, rectal, or stomach adenocarcinomata.®. Prostate
cancer is relatively prevalent in collision tumours. This
can theoretically be explained by comparatively higher
incidence of prostate cancer in the general population.
Pancreatic cancer is an aggressive and can be fatal
malignancy, with one-year survival at approximately
25%.% Common sites of distant metastatic spread include
peritoneum/omentum  (42.3%), liver (41%), lungs
(13.9%), and distant lymph nodes (9%).> In all previous
reported cases, the metastatic collision was at a regional
or a distant lymph node.® To best of our knowledge, the pre-
sented case is the first pathological phenomenon of a distant

Figure |. CT chest (coronal view) showing a progressive increasing lung nodule in the right lower lobe measuring 7mm.
Abbreviations: CT = computed tomography.
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Figure 2. Histopathological examination of the biopsied lung nodule. A&B: Pancreatic adenocarcinoma A) CDX2 positive
B) NKX3.I negative. C&D: Prostatic adenocarcinoma C) NKX3.| positive D) PSAP positive. E: Higher magnification (x|0)
metastatic pancreatic adenocarcinoma (circled area of F). F: Lung core biopsy with metastatic pancreatic adenocarcinoma (circled)
and metastatic prostatic adenocarcinoma (rectangle).

collision metastasis of two distinct adenocarcinomata in a
lung lesion.

Collision metastasis is a rare phenomenon.' It is
widely defined pathologically as the meeting and inter-
mixing of two malignant neoplasms arising from inde-
pendent topographical sites.* However, definitions
often vary in describing the histology of the intermixing
zone and whether a transitional area is present or if the
two malignancies are discrete in area.”® Notably,
absence of transition area would suggest a “true” colli-
sion metastasis.' In our clinical case, the two primaries
(pancreas and prostate) showed a clear histological
demarcation margin between the two malignancies at
the biopsied lung nodule without any intervening transi-
tion zone and therefore can be defined as a true collision
metastasis.

Four theories have previously been suggested to
explain collision metastasis including: (A) Accidental
meeting of two primary malignancies by chance;
(B) Change in the microenvironment induced by the
first primary which allows for the secondary malignancy
to propagate; (C) Pluripotent stem cell that acted as a

source of differentiation into separate malignancies that
intermixed; and (D) Simultaneous growth of distinct
cell lines within the organ,®’

Pancreas and prostate cancer commonly metastasise to
the lung and therefore accidental meeting of these primar-
ies is possible. In fact, we propose that change in the
microenvironment may be more probable explanation in
our case where a pancreatic cancer has initially metasta-
sised to the lung; and given its more malignant nature
has possibly induced a favourable microenvironment for
the prostate cancer cells to settle and proliferate.

Accurately diagnosing collision tumours is of clinical
significance as it may change the required treatment and
may convey a worse prognosis. Immunohistochemical
staining is invaluable in providing accurate diagnostic
confirmation of collision metastasis in all the cases,
including the presented case.'*’~!! Treatment priority
would focus on the more significant disease, in this
case, recurrent metastatic pancreatic cancer. However,
both malignancies of recurrent metastatic pancreatic
cancer and castrate resistant metastatic prostate cancer
carry poor prognosis.
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Conclusion

The presented clinical case reminds clinicians that the
diagnosis of a single type of cancer does not nullify the
concurrent diagnosis, or later development of a separate
cancer. In the context of concomitant cancers, the possi-
bility of a collision tumour should be considered if
patient develops metastatic disease. Histopathological
examination is the gold-standard test along with con-
firmatory immunohistochemical staining. Despite multi-
disciplinary approach, treatment of such cases remains
challenging and depends on possible therapeutic interven-
tions for each cancer and their stagings.

Declarations

Contributorship: AM wrote the article, incorporated feedback from
co-authors and finalised the article. SM conceived the article and contrib-
uted to the original draft, revisions, and concept. MY, SS, and AC con-
tributed to the revision and concept. All authors read and approved the
final article

Declaration of conflicting interests: The author(s) declared no
potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding: The author(s) received no financial support for the research,
authorship, and/or publication of this article

ORCID iD

Ahmed Mohamed https:/orcid.org/0000-0003-4222-956X

References

1. Vyas M, Menon S and Desai SB. Collision tumor of kidney:
a case of renal cell carcinoma with metastases of prostatic
adenocarcinoma. /ndian J Med Paediatr Oncol 2013 Jan;
34(01): 21-23.

2. Fizazi K, Shore N, Tammela TL, et al. Nonmetastatic,
castration-resistant prostate cancer and survival with darolu-
tamide. N Engl J Med 2020 Sep 10; 383(11): 1040-1049.

10.

11.

. Sughayer

. Gandaglia G, Abdollah F, Schiffmann J, et al. Distribution

of metastatic sites in patients with prostate cancer: a
population-based analysis. Prostate 2014 Feb; 74(2): 210-
216.

. Roy S, Hrebinko RL, Cieply KM, Parwani AV and Rao

UNM. Prostatic adenocarcinoma metastatic to pleomorphic
liposarcoma, a “collision phenomenon’: report of a case
with review of pelvic collision tumors. Pathol Res Int
2011; 2011: 173541.

. Peixoto RD, Speers C, McGahan CE, Renouf DJ, Schaeffer

DF and Kennecke HF. Prognostic factors and sites of metas-
tasis in unresectable locally advanced pancreatic cancer.
Cancer Med 2015 Aug; 4(8): 1171-1177.

MA, Zakammeh L and Abu-Shakra R.
Collision metastasis of breast and ovarian adenocarcinoma
in axillary lymph nodes: a case report and review of
the literature. Pathol Oncol Res POR 2009 Sep; 15(3):
423-427.

. Lim YC, Kim WS and Choi EC. Collision metastasis of

squamous carcinoma of the oral tongue and incidental
thyroid papillary carcinoma to a single cervical lymph
node. Int J Oral Maxillofac Surg 2008 May; 37(5): 494—
496.

. Morton M, Omar N, Madi R, Terris M and Powell M.

Collision metastasis: renal cell carcinoma and prostatic
adenocarcinoma to a retroperitoneal lymph node. Urol
Case Rep 2022 Jan; 40: 101884.

. Bhavsar T, Liu J and Huang Y. Collision metastasis of

urothelial and prostate carcinomas to the same lymph
node: a case report and review of the literature. J Med
Case Reports 2012 May 14; 6(1): 124.

Sellman DP, Peard L, Simpson G, et al. Collision metastasis
of prostatic adenocarcinoma and urothelial carcinoma of the
bladder. Urol Ann 2018; 10(3): 342-344.

Overstreet K and Haghighi P. Urothelial and prostate
carcinoma metastasizing to the same lymph node: a case
report and review of the literature. Arch Pathol Lab Med
2001 Oct; 125(10): 1354-1357.


https://orcid.org/0000-0003-4222-956X
https://orcid.org/0000-0003-4222-956X

	 Key message
	 Case presentation
	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


