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The American Joint Committee on Cancer (AJCC) has

partnered with the Annals of Surgical Oncology to publish

a series of editorials that highlight revisions in staging

criteria for major cancer types from the recently published

7th edition of the AJCC Cancer Staging Manual.1 Cancer

registrars nationwide will begin to use these updates when

they take effect in January 2010. This editorial, which

focuses on the melanoma staging system, is the first in a

series designed to outline the revisions of specific staging

systems for the Annals of Surgical Oncology readership.

2010 TNM STAGING SYSTEM FOR CUTANEOUS

MELANOMA

The AJCC 6th edition melanoma staging system was

characterized by major revisions to cutaneous melanoma

staging that was based on an evidence-based approach that

used an international collaborative database developed

exclusively for this purpose, and it has been widely adopted

over the past 5 years.2 On the basis of the success of this

collaborative model, and in preparation for making rec-

ommendations for the 7th edition, the AJCC Melanoma

Staging Committee greatly expanded the AJCC melanoma

staging database to include nearly 60,000 patients from 17

cancer centers and organizations. We used this approach to

evaluate an array of contemporary clinicopathologic fac-

tors, and recommendations for revisions to the melanoma

tumor, node, metastasis system (TNM) categories and stage

groupings for the 7th edition were established and

validated.1,3

HIGHLIGHTS OF THE 7TH EDITION OF THE

AJCC MELANOMA STAGING SYSTEM

Key features of the recommendations to the TNM

melanoma staging system for the 7th edition include the

following:

1. Melanoma thickness and tumor ulceration continue

to define T category strata.

2. Primary tumor mitotic rate (histologically defined as

mitoses/mm2) is an important independent adverse

predictor of survival. For T1 melanomas, a mitotic

rate of at least 1 mitosis/mm2 replaces level of

invasion as a primary criterion for defining the

subcategory of T1b.

3. The presence of nodal micrometastases can be

defined by either hematoxylin and eosin or immuno-

histochemical staining (previously, only hematoxylin

and eosin staining could be used for formal staging

purposes).

4. There is no lower threshold of tumor burden used to

define the presence of regional nodal metastasis.

Specifically, as a result of the consensus that volumes

of regional metastatic tumor \0.2 mm in diameter

(previously used as the threshold for defining nodal

metastasis in the AJCC 6th edition) are clinically

important, nodal tumor deposits of any size are to be

included in staging nodal disease. An evidence-based
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lower threshold of clinically insignificant nodal

metastases has not been defined.

5. M-category strata continue to be primarily defined by

the site or sites of distant metastases: nonvisceral

(i.e., skin/soft tissue/distant nodal, M1a), lung,

(M1b), and all other visceral metastatic sites (M1c).

An increased serum lactic dehydrogenase level also

remains a powerful adverse predictor of survival;

patients with such an increase are all categorized as

M1c, regardless of the site or sites of distant disease.

6. Survival estimates for patients with intralymphatic

regional metastases (i.e., satellite and in-transit

metastases) are somewhat better than for the remain-

ing cohort of patients with stage IIIB disease.

However, because stage IIIB represents the closest

statistical fit for this group, the current staging

definition for intralymphatic regional metastasis has

been retained.

7. The Melanoma Staging Committee recommended

that the relatively uncommon feature known as

microsatellites—defined as any discontinuous nest

of metastatic cells [0.05 mm in diameter that are

clearly separated by normal dermis (not fibrosis or

inflammation) from the main invasive component of

melanoma by a distance of at least 0.3 mm—be

retained in the N2c category, largely because data in

the published literature are insufficient to substantiate

a revision of the definitions used in the 6th edition of

the staging manual.

8. The staging definition of metastatic melanoma from

an unknown primary site was clarified, such that the

disease of patients with metastatic melanoma arising

in lymph nodes, skin, or subcutaneous tissues without

a known associated primary melanoma is to be

categorized as stage III rather than stage IV.

9. The definitions of primary tumor ulceration, mitotic

rate, and microsatellites were clarified.

10. Lymphoscintigraphy followed by lymphatic mapping

and sentinel lymph node biopsy (sentinel lymphade-

nectomy) remain important components of melanoma

staging and should be used (or discussed with the

patient) to identify occult stage III regional nodal

disease among patients with clinical stage IB or II

melanoma.

MITOTIC RATE

Because the introduction of mitotic rate as a T1 category

criterion represents an important change in the revised

melanoma staging system, additional discussion regarding

this primary tumor criterion may be instructive. Primary

tumor mitotic rate has been introduced as a required

element for the 7th edition of the AJCC melanoma staging

system.1 Analysis of the AJCC Melanoma Staging database

demonstrated that increasing mitotic rate was associated

with declining survival rates, especially within thin mela-

noma subgroups.3 In a multifactorial analysis of 10,233

patients with clinically localized melanoma, mitotic rate

was the second most powerful predictor of survival after

tumor thickness.3 On the basis of these data, and because of

its inclusion in AJCC staging, mitotic rate should be

assessed in all primary melanomas.

As detailed in the 7th edition of the AJCC Cancer

Staging Manual, the recommended approach to enumer-

ating mitoses is to first find the areas in the dermis

containing the most mitotic figures, the so-called hot spot.1

After counting the mitoses in the hot spot, the count is

extended to adjacent fields until an area corresponding to

1 mm2 is assessed. If no hot spot can be found and mitoses

are sparse and randomly scattered throughout the lesion,

then a representative mitosis is chosen, and beginning with

that field, the count is then extended to adjacent fields until

an area corresponding to 1 mm2 is assessed. The count is

then expressed as the number of mitoses/mm2. To accu-

rately record mitoses, calibration of individual microscopes

is recommended; as a guide, 1 mm2 corresponds to an area

corresponding to approximately four high-power fields at

9400 in most, but not all, microscopes. For classifying T1

(i.e., up to and including 1 mm) melanomas, the threshold

for a nonulcerated melanoma to be defined as T1b is C1

mitoses/mm2. When the invasive component of tumor is

\1 mm2 (in area), the number of mitoses present in 1 mm2

of dermal tissue that includes the tumor should be enu-

merated and recorded as a number per square millimeter.

Alternatively, in tumors whose invasive component com-

prises an area of \1 mm2, the simple presence or absence

of a mitosis can be designated as at least 1/mm2 (i.e.,

‘‘mitogenic’’) or 0/mm2 (i.e., ‘‘nonmitogenic’’), respec-

tively. At some institutions, when mitotic figures are not

found after examining numerous fields, the mitotic count

has been described as \1/mm2. For most tumor registries,

the designation ‘‘\1/mm2’’ is synonymous with zero, as has

been customarily used in the past. Although this practice

may be continued for historical data, the AJCC Melanoma

Staging Committee urges pathologists to use the approach

outlined above beginning in 2010.1

HETEROGENEITY OF STAGE III MELANOMA

Particularly noteworthy is the remarkable heterogeneity

of patients with stage III melanoma. On the basis of

assessment of three independent predictors of survival for

this patient cohort, first introduced in the 6th edition and

validated in this 7th edition—including number of lymph
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nodes involved, presence or absence of primary tumor

ulceration, and assessment of nodal tumor burden (empir-

ically defined as micro- or macroscopic)—5-year survival

estimates range from 81.5% in a patient with a single

microscopically positive lymph node (by sentinel node

biopsy) whose primary tumor was not ulcerated, to 29% for

patients with four or more macroscopically involved nodes

in a patient whose primary tumor was ulcerated.4

BEYOND TNM-BASED STAGING

Despite the robust evidence-based nature of the TNM-

based AJCC melanoma staging system, additional survival-

based analyses have provided further insight regarding the

relative contribution of a multitude of factors, clinico-

pathologic and otherwise, to patient prognosis and survival.

For example, despite the significant predictive capacity of

the TNM-based melanoma staging system, it is inherently

constrained by its design. AJCC database analyses dem-

onstrate that important predictors of patient survival are

provided by factors not currently in the AJCC staging

system (e.g., patient age, anatomic site of primary tumor,

extent of microscopic nodal tumor burden, number of sites

of distant metastases) that combined with the TNM-based

system can more accurately reflect an individual patient’s

prognosis.

In an initial proof-of-concept study outside the scope of

the AJCC Melanoma Staging Committee’s charge to revise

the current staging system, the AJCC has attempted to

leverage this enhanced evidence-based appreciation of

melanoma prognosis. Individualized patient prognostic

models and associated electronic prediction tools for

localized (stages I and II) and regional (stage III) mela-

nomas were recently developed.5 Despite the limitations of

any prognostic modeling endeavor, these electronic pre-

diction tools incorporate lessons learned from the recent

AJCC database analysis, as evidenced by inclusion of

covariates/key prognostic features not included in the

TNM-based AJCC melanoma staging system, and there-

fore may more accurately estimate survival for melanoma

patients than even the validated 7th edition of the AJCC

staging system. An initial version of such an individualized

patient prognostic model is currently available on the

Internet (http://www.melanomaprognosis.org).5 Following

on-screen prompts, data for key stage-specific prognostic

criteria may be directly entered via drop-down menus. On

the basis of the data entered, these electronic tools produce,

in real time, an individual patient’s estimated 1-, 2-, 5-,

and 10-year survival with associated 95% confidence

intervals.5

In the future, it is anticipated that our depth of under-

standing regarding relevant stage-specific prognostic factors

will continue to expand, not only on the basis of currently

known or putative prognostic factors, but importantly also on

factors not yet known or considered to be important. The

increase and expansion of molecular-based profiling studies

in melanoma that have begun to define morphogenetic cor-

relates in melanoma, as well as the recently announced

inclusion of melanoma in The Cancer Genome Atlas

(TCGA) project (http://cancergenome.nih.gov/wwd/tumor_

types.asp), will likely allow further refinements in individ-

ualized prognosis going forward.

Leveraging our increased knowledge with the ability to

harness the Internet will enable individuals to easily use

these lessons learned. We are confident that Web-based

platforms will facilitate the use of ever more complex,

clinically relevant data for patient prognosis, treatment

decision making, and clinical trial design and analysis in

the foreseeable future.

REFERENCES

1. Balch CM, Gershenwald JE, Soong SJ, et al. (2009) Melanoma of

the skin. In: Edge SE, Byrd DR, Carducci MA, et al. (eds) AJCC
Cancer Staging Manual 7th ed. Springer, New York: 325–44.

2. Balch CM, Buzaid AC, Atkins MB, et al. Final version of the

American Joint Committee on Cancer staging system for cutane-

ous melanoma. J Clin Oncol. 2001;19:3635–48.

3. Balch CM, Gershenwald JE, Soong SJ, et al. Final version of 2009

AJCC melanoma staging and classification. J Clin Oncol. 2009;27:

6199–206.

4. Balch CM, Gershenwald JE, Soong SJ, et al. Multivariate analy-

sis of prognostic factors among 2313 patients with stage III

melanoma. J Clin Oncol. (in press).

5. Soong SJ, Ding S, Coit D, et al., and the AJCC Melanoma Task

Force. Predicting survival outcome of localized melanoma: an

electronic prediction tool based on the AJCC Melanoma Database.

Ann Surg Oncol (in press).

2010 Melanoma Staging System…and Beyond 1477

http://www.melanomaprognosis.org)
http://cancergenome.nih.gov/wwd/tumor_types.asp
http://cancergenome.nih.gov/wwd/tumor_types.asp

	2010 TNM Staging System for Cutaneous Melanoma... and Beyond
	2010 TNM Staging System for Cutaneous Melanoma
	Highlights of the 7th edition of the AJCC Melanoma Staging System
	Mitotic Rate
	Heterogeneity of Stage III Melanoma
	Beyond TNM-Based Staging
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


