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Introduction Locoregional recurrence of thyroid carcinoma has a negative impact on patient prognosis. In
the current study, we retrospectively reviewed cases of thyroid bed lesions in the last 3 years, correlating
cytologic diagnoses with clinical findings and, whenever available, final surgical diagnosis.
Materials and methods Cytologic results and needle wash thyroglobulin results from patients with fine-
needle aspiration (FNA) of thyroid bed lesions were retrospectively collected from our electronic files.
Additional retrieved data included sex, age at diagnosis, previous thyroidectomy diagnosis, time lapse since
surgery, and corresponding surgical diagnosis (whenever available).
Results A total of 91 cases from 72 patients (54 F, 18 M) were retrieved from the electronic files, with a
median age of 49 years. Average interval between surgery and thyroid bed FNA was 5 years. Thyroglobulin
levels were available for 60 (65.2%) cases. The average level was 276.2 ug/mL, with a range of <0.1 to
4720 ug/mL. Information on final surgical diagnosis was available for 31 samples. Complete agreement
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between final cytologic and histologic diagnoses was achieved in 28 of 31 (90.3%) of the cases, with 1 false
negative and 2 false positives. Cytology sensitivity, specificity, positive predictive value, negative predictive
value, and accuracy were 95.2%, 71.4%, 90.9%, 83.3%, and 89.1%, respectively.
Conclusions Ultrasound-guided FNA is an accurate and minimally invasive diagnostic method for suspi-
cious thyroid bed lesions, with high sensitivity and positive predictive value.
� 2018 American Society of Cytopathology. Published by Elsevier Inc. All rights reserved.
Introduction

Papillary carcinoma is the most common malignancy of the
thyroid gland,1 and it generally demonstrates an indolent
behavior.2 Its incidence has increased over the past de-
cades,3,4 probably due to improved imaging techniques and
widespread surveillance.4 Resection with total or subtotal
thyroidectomy is the mainstay of initial therapy,4-6 but up to
15% to 30% of patients have recurrent or persistent tumor in
the postsurgical thyroid bed,4,7,8 mostly occurring within 10
years after initial diagnosis.4,9 Recent guidelines by the
American Thyroid Association state that ultrasound evalua-
tion of the thyroid bed should be performed 6 months after
surgery, then 1 year after surgery and periodically afterwards,
depending on the patient’s risk.10

The appropriate imaging and clinical management of pa-
tients who will develop thyroid bed lesions can be chal-
lenging. Patients with thyroid bed recurrence have a 5-fold
increased risk of mortality compared with those with regional
nodal recurrence,7,11 and all patients must be followed
postoperatively, because about 3% of the recurrent cases
occur in low-risk patients.12 The initial diagnostic follow-up
after thyroidectomy includes clinical examination of neck
masses, serum thyroglobulin (TG-W) levels, and neck ul-
trasounds with fine-needle aspiration (FNA) of any suspi-
cious imaging findings.4,6,12-15 Discrimination based on
imaging features alone may be difficult, however.5,9,11

Hypoechogenicity, for example, is seen both in recurrent
and benign lesions such as foreign-body granulomas.4,9,12-14

Other suspicious features cited in the literature include
microcalcification, irregular margins, and internal vascula-
ture.4,7,11,12 Recent studies have also shown that the addition
of simultaneous TG-W testing of FNA needle wash fluid can
improve sensitivity for disease detection over FNA alone,7,15

especially in negative/indeterminate cytology cases.15 The
recent recommendations of the American Thyroid Associa-
tion also reinforce the use of TG-W as a reflex test for
negative lymph node aspirates.10 Serum TG-W levels, how-
ever, may not be as reliable,11 because sensitivity for detec-
tion of recurrence by this method is relatively low (57%)4 and
up to 10% of recurrent/metastatic tumors may not be detected
by serum TG-W measurements alone.7 There is still no
validated cutoff value for discriminating TG-W levels in
benign or malignant nodules15 because there is variability in
the sensitivity of TG-W levels in the detection of thyroid-
ectomy bed recurrence, and it may also be increased in cases
of thyroid remnants from an incomplete surgical removal.7,9
In general, as stated by a recent surveillance study with im-
aging and laboratory analysis, thyroid bed nodules warrant
FNA cytology when they persist, increase in size and num-
ber, or exhibit suspicious ultrasound characteristics.12

To date, published data on the performance of
ultrasound-guided FNA in detection of recurrent thyroid
carcinoma in the thyroid bed is limited to relatively few
reports.4,5,11-13 The purpose of the current study was to
retrospectively review all cases of thyroid bed lesions in the
last 3 years that had a FNA performed at our institution,
correlating cytological findings with TG-W levels and,
whenever available, final surgical diagnosis.

Materials and methods

All cases of thyroid bed lesions submitted to ultrasound-guided
FNA from January 2015 to March 2018 were retrospectively
collected from the laboratory electronic files. Extracted data
included age, sex, number of performed passes, previous
thyroidectomy diagnosis, lesion size, cytologic diagnosis, and,
whenever available, correspondent surgical diagnosis. TG-W
levels were obtained from patient labs results.

All FNAs were performed at our institution, with the
presence of the pathologist onsite, performing rapid onsite
examination. In cases with no diagnostic cells, up to 3
passes were performed. Criteria for nondiagnostic (ND)
samples in thyroid bed FNA have not been standardized and
therefore can be somewhat subjective, as hypocellular
smears could be due to fibrosis. We chose to group ND and
negative reports in the same group (negative for malignant
cells) for statistical purposes. All cases signed out as sus-
picious in cytology were considered concordant with a final
diagnosis of malignancy.

For TG-W measurement, leftover material in the needle
was rinsed in 1 mL of saline and then immediately sent to the
processing lab. Analysis of TG-W level was performed by the
same electrochemiluminometric assay routinely used for
serum detection of TG levels (Roche, Basel, Switzerland).
Statistical analysis

All data evaluation was calculated using IBM SPSS Sta-
tistics. Pearson’s c2 test was used when appropriate.
Follow-up histology was used as the gold standard to
determine true positive and negative cases. A P value <0.05
was considered statistically significant.



Table 1 Complete list of cases with cytohistologic correlation.

CASE# FNA category Surgical diagnosis Agreement

01 NEG Fibrotic tissue Yes (TN)
02 NEG Reactive lymph node Yes (TN)
03 NEG Reactive lymph node Yes (TN)
04 NEG Fibrotic tissue Yes (TN)
05 NEG Fibrotic tissue Yes (TN)
06 NEG Papillary carcinoma No (FN)
07 SUSP Foreign-body giant

cell reaction
No (FP)

08 SUSP Papillary carcinoma Yes (TP)
09 SUSP Paraganglioma No (FP)
10 SUSP Papillary carcinoma Yes (TP)
11 SUSP Papillary carcinoma Yes (TP)
12 SUSP Papillary carcinoma Yes (TP)
13 POS Papillary carcinoma Yes (TP)
14 POS Papillary carcinoma Yes (TP)
15 POS Papillary carcinoma Yes (TP)
16 POS Papillary carcinoma Yes (TP)
17 POS Papillary carcinoma Yes (TP)
18 POS Papillary carcinoma Yes (TP)
19 POS Papillary carcinoma Yes (TP)
20 POS Papillary carcinoma Yes (TP)
21 POS Medullary carcinoma Yes (TP)
22 POS Papillary carcinoma Yes (TP)
23 POS Papillary carcinoma Yes (TP)
24 POS Papillary carcinoma Yes (TP)
25 POS Papillary carcinoma Yes (TP)
26 POS Papillary carcinoma Yes (TP)
27 POS Papillary carcinoma Yes (TP)
28 POS Papillary carcinoma Yes (TP)
29 AUS Papillary carcinoma Yes (TP)
30 AUS Papillary carcinoma Yes (TP)
31 AUS Papillary carcinoma Yes (TP)

Abbreviations: AUS, atypia of undeterminate significance; FN, false
negative; FP, false positive; NEG, negative; POS, positive; SUSP, suspi-
cious for malignancy; TN, true negative; TP, true positive.
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Results

A total of 106 FNAs were retrieved from the electronic files.
Diagnoses from previous thyroidectomies were not avail-
able in 15 cases and these were excluded from the study.
The remaining 91 biopsies belonged to 72 patients (54 F, 18
M), with a mean age of 49 years (range: 20 to 84 years).
Histologic reports from previous thyroidectomies revealed
papillary thyroid carcinoma (PTC) in 79 (86.8%) cases,
follicular carcinoma in 6 (6.6%), medullary thyroid carci-
noma (MTC) in 2 (2.2%), concomitant PTC and MTC in 1
(1.1%), paraganglioma in 1 (1.1%), and benign lesions
(hyperplastic nodules) in 2 (2.2%). Number of performed
passes varied from 1 to 4, with a mean of 1.5 passes/case.
Thyroid bed mean lesion size was 11.1 mm (range: 3 to 56
mm). The average interval between surgery and thyroid bed
FNA was 5 years (range: 4 months to 30 years).

Cytologic diagnoses were first assigned as ND in 20
cases and negative in 39 (20 compatible with inflammatory
process with reactive lymphoid cells/reactive lymph node;
12 described as foreign-body type granulomatous reaction,
and 7 compatible with benign remaining/re-grown thyroid
tissue). These 59 (64.9%) cases were grouped together as
“negative for malignant cells” in this study, for statistical
and correlation purposes. Remaining cases were atypical in
4 cases (4.4%), suspicious for carcinoma in 6 (6.6%), and
positive in the remaining 22 cases (24.2%). Corresponding
final histologic diagnosis from the surgical removal of the
thyroid bed lesion was available in 31 (34.1%) cases. A
complete list of cases with cytohistologic correlation is
detailed in Table 1. Excluding cases with an “atypical”
diagnosis on FNA, cytology sensitivity, specificity, positive
predictive value, negative predictive value and accuracy
were calculated at 95.2%, 71.4%, 90.9%, 83.3% and 89.1%,
respectively. There were 2 false-positive cases (suspicious
for PTC) with final histologic diagnoses of foreign-body
reaction (Fig. 1) and paraganglioma. One case was
deemed as false negative, reported as negative on FNA with
a final surgical diagnosis of recurrent PTC (Table 1).
Among atypical cases, 3 had surgical removal of the lesion,
with finding of recurrent papillary carcinoma in three of
them (75%). For the unoperated case, patient was lost to
follow-up at the hospital and no clinical information could
be obtained.

Among cases not submitted for surgery at our institution,
clinical follow-up was available for 55 cases (91.6%). Ten
patients had been operated elsewhere, with known external
diagnosis: 6 cases with a positive diagnosis on cytology and
confirmed PTC in the surgical specimen, 2 cases with
negative cytology and a confirmed negative histology, and 2
false-negative cases, with our cytology signed out as
negative and external surgical diagnosis of recurrent PTC.
The remaining patients were in clinical surveillance,
asymptomatic, most of them with replacement thyroid hor-
mone therapy and no apparent signs of recurrent disease.
TG-W levels were available for 60 (65.2%) cases. The
average level was 276.2 ug/mL, with a range from <0.1 to
4720 ug/mL. The average level among true negative cases
was 0.7 ug/mL (range: <0.1 to 1.2 ug/mL) and among true
positive cases was 477 ug/mL (range: 0.22 to 4720 ug/mL).
The limited number of cases with surgical follow-up hin-
dered the diagnostic test evaluation of TG-W levels. TG-W
levels were available for 2 of the 3 cases with discrepant
cytohistologic correlation: It was aberrantly low (0.1 ug/mL)
in the false-negative case and accordingly low (also 0.1 ug/
mL) for the false-positive case with a final diagnosis of
paraganglioma.
Discussion

FNA is the method of choice for sampling suspicious thy-
roid bed lesions. In the present study, we confirm its



Figure 1 Example of one of the false positive cases. A and B, Cytologic aspects of the lesion, with clusters of epithelioid cells with discrete
atypia and a multinucleated giant cell. C, Surgical analysis of the lesion revealed a foreign-body type granulomatous reaction with epithelioid
histiocytes and giant cells surrounding suture threads remnants. (A, Papanicolaou stain, 400�; B, Diff-Quik stain, 400�; C, hematoxylin and
eosin stain, 200�).
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accuracy, with a high positive predictive value and good
concordance to histologic findings.

One of the main limitations of FNA from thyroid bed
lesions is the scant number of cells often encountered in
these samples, due mainly to extensive scarring after sur-
gery. Several studies report a high rate of ND samples.5,6,11

One study showed that the majority of these patients with
ND cytology did not present with any local progression of
the thyroid bed mass over time, neither in size nor in ul-
trasound characteristics, which alleviates this management
dilemma11 and also prompted us to categorize ND cases in
the “negative for malignant cells” group. The additional
ancillary tests such as immunohistochemistry or TG-W may
not aid in these instances, since the nature of the lesion
precludes an ample sampling of possibly present residual
neoplastic cells, if present. Our study also shows a high
positive predictive value for FNA of thyroid bed lesions,
similar to the previously published series.4-6 Despite the
overall success in identifying disease, many papers advocate
the need to pay extra attention when dealing with those
types of specimens.4,6,16 Challenges in diagnosis are asso-
ciated with post-therapy changes and difficulty in obtaining
cellular specimens. Although sporadic, false-positive cases
have also been reported in other previously published se-
ries.4-6 In our series, one of the false-positive cases was
revealed to be a foreign body giant cell reaction by histo-
logic examination, with severe inflammation, which may
have caused reactive atypia leading to an erroneous inter-
pretation of malignancy by cytology. The other turned out to
be a paraganglioma, a well-known mimic of papillary thy-
roid carcinoma.6 We also report a false negative cytology
result where surgery was performed irrespective of the FNA
result, since analysis of the neck nodes had already shown
suspicious recurrent disease. Possible explanations for false
negative cases include potential sampling error, since many
of these cases recur in scar or fibrotic tissue and FNAs of
these lesions might reveal only scant material and miss the
neoplastic cells. In these cases, imaging and clinical corre-
lation should prevail over morphology alone and repeat
FNA or even surgery may prove beneficial for early
detection of recurrent disease. Sonographic features previ-
ously described for recurrent disease in the thyroid bed
include hypoechogenicity, microcalcifications, irregular
margins, and internal vascularity.7,11,17 These features are
sometimes difficult to interpret, however, because extensive
fibrosis and suture granulomas can also mimic some of these
findings.13,14,18

The use of TG-W analysis as part of the diagnostic
workup is also controversial. It seems to be of little assis-
tance in positive lesions, but of great value as a reflex test in
cases with negative cytology.15 Nevertheless, residual
benign thyroid tissue in the surgical bed should also be
perceived as a potential source of elevated TG-W levels in
the absence of disease, and throughout correlation with
morphological features must be carried out.15 A recent
meta-analysis of the published series on the use of TG-W
level as an ancillary test for lymph node and thyroid bed
FNA has shown that variable cutoffs have been used for
determining suspicious or positive cases.15 According to the
study, authors have also used assorted approaches to define
cutoffs, from receiver operator curves to þ2 standard de-
viations of control groups.19 This has obvious statistical
implication on the studies and hampers an exact analysis of
the impact of TG-W levels in determining malignancy.15

As already mentioned, our current study has several
limitations, mainly due to its retrospective nature. TG-W
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levels were not assessed for all nodules and some of the
cases with positive results by cytology had not yet been
operated by the time this report was produced, which may
have hampered the calculation of the actual positive pre-
dictive value of our series. In addition, not all patients with a
thyroid bed image were selected for FNA, and this might
have led to a potential bias to our selected data. One
important question that could be addressed from the pre-
sented data is whether TG-W levels of remaining/re-grown
benign thyroid tissue would differ from recurrent papillary
thyroid carcinoma. Out of our negative cases, only 7 (out of
39 [17.9%]) were compatible with remaining/re-grown
benign thyroid tissue and only 2 had TG-W level mea-
surement, with a value of <0.1 ug/mL for both cases, and
no obvious conclusions could be therefore drawn from this
limited data. A prospective study on thyroid bed lesions,
with systematic collection of TG-W and meticulous pre-
analytical control and ultrasound features, may yield more
reliable results, with the true identification of the importance
of TG-W as a reflex test for negative or even ND lesions.

In conclusion, the present study confirms that ultrasound-
guided FNA is an excellent method for an accurate and
minimally invasive diagnosis of suspicious thyroid bed le-
sions, with a high positive predictive value, prompting an
early and precise diagnosis of these lesions and helping
patients achieve better results in their fight against recurrent
thyroid cancer.
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