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Abstract

Several factors have been identified to affect morbidity and mortality in oral cancer patients. The time taken to
process a resected cancer specimen in a patient presenting with primary or recurrent disease can be of interest as
delay can affect earlier interventions post-surgery. We looked at this variable in a group of 168 consecutive oral
cancer patients and assessed its relationship to mortality from the disease at 3 and 5 years. It is expected that delay
in pathological processing time of surgical specimens acquired from patients with recurrent disease may increase or
contribute to the increased rate of mortality. Further high evidence-based studies are required to confirm this.

Introduction
The incidence of oral squamous cell carcinoma (OSCC)
remains high. Oral and oro-pharyngeal carcinomas are
the sixth most common cancer in the world. Numerous
clinicopathological parameters have been implicated in
prognosis, recurrence and survival, following this unfor-
giving disease [1,2].
The correct identification of pathology is essential to

the correct treatment. Unfortunately due to the nature of
replicative diseases, as in malignancy, tumour doubling
time becomes an issue. Even small delays in applying fur-
ther interventions may allow further tumour invasion
and infiltration of the loco-regional surroundings resulting
in a previously resectable growth becoming unresectable
or unmanageable with the current chemo-radiotherapeutic
protocols [1,2].
Pathological processing time is identified as the time

taken from acquiring the resected tumour specimen by
the surgeon to the reporting of the results by the histo-
pathologist. The report will usually include grading and
pathological staging of the tumour, the state of the surgi-
cal margins and any invasion to neurovascular or hard
tissue structures.
It has been known that histopathological processing

can take few days but this might increase if it involves
composite specimen (i.e. hard tissue). Also the use of

special testing can increase the time of processing. Over
the last few years an increase in the workload on path-
ology departments has lead to further delay in patho-
logical processing time [1].
The overall effects of delays in pathological processing

time are unknown. In this short communication, we
reviewed time intervals between taking the surgical spe-
cimen and definitive pathology report in patients with
primary or recurrent disease. In each case we correlated
this to 3- and 5-year survival rates.

Materials and methods
This retrospective analytic study looked at 168 consecu-
tive oral cancer patients who presented to University
College London Hospital over a 10-year period (1992–
2002). All patients suffered from recurrent disease. Pro-
formas were created to collect the clinicopathological
data and validated by a sample review.
Pathological processing time of the resected specimen

was identified. “Duration 1” refers to the time (in days)
taken to process and report on the resected tissue of the
primary tumour. While “Duration 2” refers to the time
(in days) taken to process and report on the resected tis-
sue of the recurrent disease.

Statistical analysis
The outcomes of the categorical clinicopathological vari-
ables were summarised as frequencies and percentages
for the whole group of patients and for the recurrence
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Figure 1 Pathological processing time of the resected specimens. “Duration 1” refers to the time (in days) taken to process and report on the
resected tissue of the primary tumour. While “Duration 2” refers to the time (in days) taken to process and report on the resected tissue of the
recurrent disease.
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group, categorised by 3 and 5 years survival and cause of
death.
The duration of the pathological processing time of pri-

mary and recurrent disease was reported as means, stan-
dard deviations, minimal and maximal values. P-values
at 3 and 5 years were generated when comparing patho-
logical processing time in those who died from oral cancer
and survived using an unpaired t-test.
Table 1 Pathological processing time and mortality at 3
and 5 years

Mean
(days)

SD
(days)

Min
(Days)

Max
(Days)

3 years
survival
P-value

5 years
survival
P-value

Duration 1 13 6.5 4 29 0.839 0.035

Duration 2 17 8.9 3 40 0.039 0.033
Results
The patient population comprised 113 males and 55
females; with 56.5 % Caucasians, 11.9 % Indians, 8.9 %
Middle-Easterns, 6.5 % Africans and 7.7 % Caribbean
backgrounds. Their mean age at the 1st diagnosis of OSCC
was 63.2 (SD4.6 years, Min 25 years, Max 94 years).
Primary sites were mainly identified in the tongue (50 %),

floor of mouth (25 %), buccal mucosa (8 %) and alveolus
(4 %). Tumour staging showed that half of the group had
T1/T2 N0M0 disease while the other half had T3/T4
N0M0 disease. Treatment involved surgery alone in 12
patients, surgery and radiotherapy in 71 patients, surgery
and radiochemotherapy in 26 patients, while the rest of the
group received radiotherapy, chemotherapy, laser surgery or
photodynamic therapy as the sole treatment at that time.
Overall survival at 3 years was 63.7 %. 71/113 males

survived after 3 years from diagnosis compared to 36/55
females. Survival at 5-years (48.8 %) showed 53/113 alive
males and 29/55 alive females. Cancer-related death
showed 31 males died from loco-regional cancer spread
and 15 who died from distant metastasis (i.e. pulmonary,
hepatic), while 12 females died from loco-regional causes
and 7 from distant cancer spread. Nearly all the patients
who succumbed to the disease were from Caucasian and
Indian backgrounds.
The mean pathological processing time of specimens

acquired from primary-diseased patients (Duration 1) was
reported as 13 days (SD6.5 days, Min 4 days, Max 29 days).
The mean pathological processing time of specimens
acquired from recurrent-diseased patients (Duration 2)
was reported as 17 days (SD8.9 days, Min 3 days, Max
40 days). The 40-day duration has been seen in all patients
who have had hard tissue resection. Figure 1 highlights
the pathological processing time.
No significant relationship was identified between Du-

ration 1 (Pathological processing time of 1st SCC) and
mortality at 3 years (P=0.839) but there was a significant
relationship at 5 years (P=0.035), however this was clinic-
ally irrelevant (Table 1; Figures 2 and 3). For Duration 2
(pathological processing time of recurrent SCC), a signifi-
cant relationship was identified at 3 years (P=0.039) and
5 years (P=0.033), (Table 1, Figure 4 and 5).
Discussion
Squamous cell carcinoma of the oral cavity has a poor
overall prognosis with a high tendency to recur at the



Figure 2 Duration 1 versus survival at 3 years. “Duration 1” refers to the time (in days) taken to process and report on the resected tissue of
the primary tumour.

Jerjes et al. Head & Neck Oncology 2012, 4:14 Page 3 of 5
http://www.headandneckoncology.org/content/4/1/14
primary site and extend to involve the cervical lymph
nodes. Several clinicopathological parameters can be
employed to assess outcome, recurrence and overall sur-
vival [1-3].
Despite evolution in management, the overall survival

of patients has not improved significantly during the past
Figure 3 Duration 1 versus survival at 5 years. “Duration 1” refers to the
the primary tumour.
20 years, with 5-year survival rates between 45-50 %.
Prognosis depends or varies with tumour primary site,
nodal involvement, tumour thickness, and the status of
the surgical margins. Moreover, the cumulative effects of
tobacco, betel nut and alcohol decrease the survival rate
[1-3].
time (in days) taken to process and report on the resected tissue of



Figure 4 Duration 2 versus survival at 3 years. “Duration 2” refers to the time (in days) taken to process and report on the resected tissue of
the recurrent disease.
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As would intuitively be suggested, processing time is
an important factor in cumulative prognosis but is espe-
cially significant in recurrent disease states. In recurrent
disease, the host tumour interface is already compro-
mised either as a consequence of the disease itself or its
Figure 5 Duration 2 versus survival at 5 years. “Duration 2” refers to the
the recurrent disease.
attendant treatment; hence tumours tend to be more ag-
gressive in recurrence stage.
In patients with recurrent disease, previous interven-

tions may have already breached the host barriers allow-
ing tumour spread loco-regionally or not included
time (in days) taken to process and report on the resected tissue of



suppressed tumour clones outside the original treatment
field. In these cases, time is of the essence and we would
commend meta-scheduling of the processing resected
tissue in patients who have already had previous tumour
treatment. However, it is worth highlighting the fact that
resection specimens of recurrence disease tend to be
more bulky as well as composite (i.e. include bone) in-
creasing the possibility of processing time.
It is, also, likely that confounding factors as in

immuno-suppression, tumour dedifferentiation, malnu-
trition, and treatment failure that would have lead to re-
currence and hence a poor prognosis in this subgroup.
In conclusion, pathological processing time might be

an important factor in oral cancer prognosis. It appears
that delay in tissue processing time in patients with re-
current disease may contribute to the increased mortality
rate. Further higher evidence-based studies are required
to prove this and to identify other parameters that could
influence morbidity and mortality when managing this
unforgiving disease.

Competing interests
The authors declare no competing interests.

Author details
1Department of Surgery, Dijla University College, Baghdad, Iraq. 2Oral and
Maxillofacial Surgery Unit, AL-Mustansirya University, Baghdad, Iraq. 3UCL
Department of Surgery, University College London, London, UK. 4Leeds
Institute of Molecular Medicine, University of Leeds, Leeds, UK. 5Chase Farm &
Barnet NHS Trust, Enfield, UK. 6Head & Neck Unit, University College London
Hospital, London, UK. 7Biostatistics Unit, UCL Eastman Dental Institute,
London, UK. 8Department of Oral Surgery and Radiology, School of Dentistry,
Aristotle University, Thessalonica, Greece.

Authors' contributions
All authors have contributed intellectually and to the writing of this
manuscript. AP: contributed to the statistical analysis of this study. All authors
read and approved the final manuscript.

Received: 17 March 2012 Accepted: 26 April 2012
Published: 26 April 2012

References
1. Jerjes W, Upile T, Petrie A, Riskalla A, Hamdoon Z, Vourvachis M, Karavidas K,

Jay A, Sandison A, Thomas GJ, Kalavrezos N, Hopper C: Clinicopathological
parameters, recurrence, locoregional and distant metastasis in 115 T1-T2
oral squamous cell carcinoma patients. Head Neck Oncol 2010, 2:9.

2. Bagan JV, Scully C: Recent advances in Oral Oncology 2007:
epidemiology, aetiopathogenesis, diagnosis and prognostication. Oral
Oncol 2008, 44(2):103–108.

3. Garzino-Demo P, Dell'Acqua A, Dalmasso P, Fasolis M, La Terra Maggiore
GM, Ramieri G, Berrone S, Rampino M, Schena M: Clinicopathological
parameters and outcome of 245 patients operated for oral squamous
cell carcinoma. J Craniomaxillofac Surg 2006, 34(6):344–350.

doi:10.1186/1758-3284-4-14
Cite this article as: Jerjes et al.: Delay in pathological tissue processing
time vs. mortality in oral cancer: Short communication. Head & Neck
Oncology 2012 4:14.

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

Jerjes et al. Head & Neck Oncology 2012, 4:14 Page 5 of 5
http://www.headandneckoncology.org/content/4/1/14


	Abstract
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	link_Fig1
	link_Tab1
	link_Fig2
	link_Fig3
	link_Fig4
	link_Fig5
	show [aaa]
	Authors' contributions
	References
	link_CR1
	link_CR2
	link_CR3


<<
  /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




