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“The specimen is inadequate for diagnosis” after
ultrasound (US) guided fine needle aspiration (FNA) of a
thyroid nodule is a phrase all thyroid surgeons and physi-
cians are uncomfortable with. In most cases, repeating the
biopsy within the next 6 months seems to be the obvious
next step. However, what if your hospital is performing
6000 biopsies a year, and 1500 (25%!) were reported as
inadequate? Assuming a constant referral rate, the fol-
lowing year the number of biopsies would have increased
to 7500. One can see why the article of Yoon et al. in this
issue of Annals of Surgical Oncology becomes so relevant
in their setting. In their article, the authors report that “in
thyroid nodules with inadequate cytology, malignancy
rates of mainly cystic nodules showing no suspicious US
features were significantly lower than those with suspicious
features present.” They conclude that “follow-up ultra-
sound (US) can be considered over repeat aspiration if
there were no suspicious US features present,” especially
in mainly cystic thyroid nodules.

The authors should be congratulated on this compre-
hensive study for several reasons. The authors state that
their current study is the first report on malignancy rate
after inadequate cytology of thyroid nodules based on US
features. Secondly, the number of FNAs is impressive:
6178 in just 1 year. Lastly, this is a timely and important
issue as thyroid nodules are extremely common.” As with
all well-performed studies, this paper will generate many
points for discussion, a few of which are summarized in
this editorial.
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The inadequacy rate in this study seems a little high
(22%). Yes, it is true that the reported rate of inadequacy is
2-25%, as the authors mentioned.>™ However, the highest
rates are from times when biopsies were done by palpation
without ultrasound localization.”* Hence, the high pro-
portion of malignant vs benign (25 vs 75%) in the current
study may be biased. Also, a sizable number of nodules
with inadequate cytology (42%) were excluded for lack of
further evaluation. Additional patient biopsies (28%) were
excluded because of small size, decreasing size, or highly
cystic characteristics on the original US, another reason for
a biased result.

US imaging characteristics included in this study were
all the important ones. Unfortunately, color flow Doppler
was not included. Yet the categorization of probably-
benign or suspicious-malignant seems appropriate espe-
cially because only 1 feature of malignancy was enough for
the distinction.

The technique used for FNA (23-gauge/aspirator) was
somewhat different from the most commonly used (25-
gauge plain or Inrad needles) techniques and could have
also affected the results.

The lack of onsite cytology assessment, however, is
clearly the most important handicap. US-guided FNA
biopsy and on-site assessment of cytology improves the
adequacy rate of FNA biopsy. In the study of Redman
et al., thyroid FNA biopsy specimens were obtained with
and without ultrasound guidance and with or without on-
site cytology assessment.” Only 4% of the specimens were
inadequate for diagnosis. With US guidance, even fewer of
the cytology specimens (3%) were inadequate, compared
with a 7% rate when US was not used (P = .003). The
mean number of needle punctures necessary for an ade-
quate specimen was 3.8 + 0.06 (median 3.0; range 1-11)
and was different among various types of doctors, ranging
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from 3.2 & 0.07 to 54 £ 0.12 (P = .001). The fewest
number of needle passes required to achieve an adequate
specimen were accomplished by university endocrinolo-
gists and cytologists working together (radiologists alone in
Yoon et al. study'). Stepwise regression analysis showed
that onsite assessment of cytology, US-guided FNA biopsy,
and cystic nature of the nodule (P < .0001 for all) corre-
lated with adequacy of the specimen. US-guided FNA with
on-site evaluation of cytology specimens substantially
increased the adequacy of cytology specimens and
decreased the number of required needle passes, which
ultimately reduced diagnostic errors, thus raising the
question as to whether this should eventually become the
standard of care. This is a goal we all should strive to
achieve.

Moreover, it is now established that for exclusion of
cancer in a thyroid with multiple nodules larger than
10 mm, up to 4 nodules should be considered for FNA.
Sonographic characteristics can be used to prioritize nod-
ules for FNA based on their individual risk of cancer but
not to less than 4.'° This is another major handicap of the
accompanying study.' Yoon et al. mostly biopsy single
dominant nodules. For comparison, our institution (the
University of Wisconsin Thyroid Multidisciplinary Clinic)
is a large referral site for thyroid diseases in the Midwest.
Since we use the standard of care described (endocrinolo-
gists with on-site cytopathology support) our inadequacy
rate is less than 2.5%.'" This low rate is even more
remarkable when you factor in the multiple nodule diag-
nostic approach we systematically follow."’

We believe this paper is important because of the size of
the database used; however, as the authors point out there
are several limitations to this retrospective study. Aside
from those noted previously, selection bias may have also
been the cause of the relatively high malignancy rate
(25.4%) of nodules with inadequate cytology. Yet, this
goes against their conclusion of not pursuing repeat FNAs
even of cystic nodules (5.3% malignancy rate).

In conclusion, thyroid FNA is the most important
diagnostic study for patients with thyroid nodules, opti-
mizing the management for patients with thyroid cancer.'?
For nodules with inadequate cytology, the best option is
clearly on-site cytopathology assessment. More passes
during the same visit are the most efficient and cost-

effective solution. Short of that, repeating the FNA within
6—12 months is still reasonable. We believe that at this
time leaving the possibility of malignancy to a sonographic
characterization is too high of a risk, regardless of the
number of biopsies your institution may have to perform.
Although thyroid ultrasound is a critical tool for the
assessment of thyroid nodules, imaging findings alone are
not sufficient to rule out malignancy, thereby emphasizing
the importance of cytological or pathological assessment of
thyroid nodules.

REFERENCES

1. Yoon JH, Moon HJ, Kim E-K, Kwak JY. Inadequate cytology in
thyroid nodules: should we repeat aspiration or follow-up? Ann
Surg Oncol. 2011. doi:10.1245/S10434-011-1605-7.

2. Haymart MR, Cayo MA, Chen H. Papillary thyroid microcarci-
nomas: big decisions for a small tumor. Ann Surg Oncol.
2009;16:3132-9.

3. Schmidt T, Riggs MW, Speights VO, Jr. Significance of nondi-
agnostic fine-needle aspiration of the thyroid. South Med J.
1997;90:1183-6.

4. Cibas ES, Ali SZ. The Bethesda system for reporting thyroid
cytopathology. Am J Clin Pathol. 2009;132:658-65.

5. Richards ML, Bohnenblust E, Sirinek K, Bingener J. Nondiag-
nostic thyroid fine-needle aspiration biopsies are no longer a
dilemma. Am J Surg. 2008;196:398—402.

6. Alexander EK, Heering JP, Benson CB, Frates MC, Doubilet PM,
Cibas ES, et al. Assessment of nondiagnostic ultrasound-guided
fine needle aspirations of thyroid nodules. J Clin Endocrinol
Metab. 2002;87:4924-7.

7. Chow LS, Gharib H, Goellner JR, van Heerden JA. Nondiag-
nostic thyroid fine-needle aspiration cytology: management
dilemmas. Thyroid. 2001;11:1147-51.

8. Gharib H, Goellner JR. Fine-needle aspiration biopsy of the
thyroid: an appraisal. Ann Intern Med. 1993;118:282-9.

9. Redman R, Zalaznick H, Mazzaferri EL, Massoll NA. The impact
of assessing specimen adequacy and number of needle passes for
fine-needle aspiration biopsy of thyroid nodules. Thyroid.
2006;16:55-60.

10. Frates MC, Benson CB, Doubilet PM, Kunreuther E, Contreras
M, Cibas ES, et al. Prevalence and distribution of carcinoma in
patients with solitary and multiple thyroid nodules on sonogra-
phy. J Clin Endocrinol Metab. 2006;91:3411-7.

11. Staii A, Mirocha S, Todorova-Koteva K, Glinberg S, Jaume JC.
Hashimoto thyroiditis is more frequent than expected when
diagnosed by cytology which uncovers a pre-clinical state. Thy-
roid Res. 2010;3:11.

12. Greenblatt DY, Woltman T, Harter J, Starling J, Mack E, Chen H.
Fine-needle aspiration optimizes surgical management in patients
with thyroid cancer. Ann Surg Oncol. 2006;13:859-63.



	Inadequate Cytology of Thyroid Nodules. Repeat It or Live With It
	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


