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Clinical and Laboratory Studies
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Abstract. Background: Thyroid carcinoma typically presents as a dominant solitary thyroid nodule.
Fine-needle aspiration biopsy (FNAB) is considered by most to be valuable in the evaluation of palpable
thyroid nodules. At present, efforts are directed to find additional markers of malignancy that may proveto
be useful adjunctsto FNAB. Aim of the Sudy: To establish the role of dendritic cell (DC) expression as
acomplementary marker to fine needl e aspiration biopsy in the diagnosis of solitary thyroid nodules. Study
Design: AsCD83isexpressed on mature dendritic cells, CD83 + DC was studied by immunohi stochemistry
in 43 specimensfrom solitary thyroid nodules removed during surgery. They were compared to CD 83+ DC
in surrounding tissue from the same patients. Results: CD83 + DC was significantly higher in papillary
carcinoma (14.287+3.76) compared to normal tissue and to follicular carcinoma. DC expression was very
low in medullary carcinoma (0.023+0.03) compared to normal tissue and to other cases of benign and
malignant adenoma. Thesensitivity of CD83+ DC was 85% and the specificity was82%. Conclusion: CD83
+ DC expression in papillary carcinomamay help inits differential diagnosis of follicular carcinomafrom
other papillary variants. In additionto fine needl e aspiration biopsy, thevery low DC expressionin medullary
carcinoma could help in the diagnosis of such cases. Dendritic cell expression potentially represents a new
marker technique to improve the sensitivity and specificity in evaluating solitary thyroid nodules.
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Introduction
Most thyroid nodules are harmless, do not cause

establish the role of DC expression as a comple-
mentary marker to fine-needle aspiration biopsy

symptoms, and do not require any treatment at all.
However, approximately 5% of nodules are cancer-
ous and therefore require attention. Cancer is less
likely with multinodular goiter and more likely with
single nodules.™

Dendritic cells (DCs) are unique antigen pre-
senting cells (APCs) because they are the only ones
that are able to induce primary immune responses,
thus permitting establishment of immunological
memory.” DCs are noted exclusively in neoplastic
lesions, specifically at the periphery and within the
tumor capsule. The specific distribution of DCs sug-
gests a possible contribution to growth regul ation of
the thyroid neoplasm.®

Aim of the Work. The aim of our work is to

(FNAB) inthe diagnosis of solitary thyroid nodules.
DC expression may become an ancillary tool in the
diagnosisof thyroid carcinomaand in differentiating
between adenoma and carcinoma.

Methods

Patients & Methods. We enrolled 43 patients
(10 males and 33 females) from Ain Shams Uni-
versity Hospitals. The patients ages ranged from
26-t0-65. All human specimens were obtained with
informed consent as approved by the Ain ShamsUni-
versity human research ethics committee. The pa-
tients were admitted for solitary thyroid nodules.
They were subjected to surgeries that included total
lobectomy and isthmectomy.
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Pre-operative Assessment. A clinical examina-
tion of the thyroid nodule was performed. If a soli-
tary thyroid nodule was suspicion to be malignant,
it was excluded. Criteria for exclusion included
hardness with limited mobility, lymphadenopathy,
associated hoarseness, and dyspnea or dysphagia.
The serum estimation of FT, FT,, and ultrasensitive
TSH were performed.

Radiological assessment included two proce-
dures: an ultrasound of the thyroid gland using a
real-time ultrasonographic scanner, and a thyroid
scan using technetium 99m.

Intra-operative Specimens' Collection. Two
samples from each patient was collected interoper-
atively usingfine-needl e aspiration biopsy. A sample
was taken from the nodule and the other from
neighboring thyroid tissue of the same lobe. Spec-
imenswerefirst preserved informalin, then smeared
onto dlides, acohol fixed, and then stained with
haematoxlinand eosin. Specimenswereeval uated by
an expert pathologist.

The immunohistochemical staining SP method
was performed to detect CD83. Formalin-fixed, par-
affin-embedded thyroid specimens were washed
three times in phosphate buffered saline. They were
then treated with pepsin (0.5%in 0.01 N HCI) for 20
minutes at 37°C before staining for CD83. The
specimenswere then treated with normal goat serum
for 20 minutes to block non-specific binding. The
appropriate dilution (1:100) of mouse anti-human
monoclonal antibody as primary antibody (PharMin-
gen, San Diego, CA) was then added and incubated
over night. The sections were then washed with
phosphate buffered saline three times and reincu-
bated with biotinylated goat anti-mouse immuno-
globulin (1:200, DAKO, Denmark) at room temper-
ature for 1 hour. After another wash with phosphate
buffered saline, sections were soaked in akaline
phosphatese-conjugated streptavidin (DAK O), wash-
ed, and New Fuchshin (DAKO) were used as chrom-
ogen. Hematoxylin was used as a counter stain.

Expression of CD83 showing red granules was
located on the membrane and/or in the cytoplasm of
DCs; CD83-positive cells were counted over the
whole specimens. Theintensitiesof positive staining
of S 100 was calculated by Hpl AS1000 analysissys-
tem, shown as AGV (average grey value = |average
positive grey value—average background grey

value). The frequencies of CD83 positive cellswere
shown as the total numbers of cells/specimen.

Statistical Analyses. Data were collected, revised,
verified, and then edited on a personal computer.
Data were then analyzed statistically using SPSS
statistical package version 13. The following tests
were performed:

% = mean.

SD = standard deviation.

T-test for independent sampl es.

Paired samplet test.

ANOVA = analysis of variance.

Post hoc test to detect LSD.

Pearson correlation

NogakrowbdpE

Results

Figure 1 shows the percentage of pathological
diagnosis of solitary thyroid nodules. A highly sig-
nificant expression of mature dendritic cells CD83+
was found in papillary carcinoma as compared to
normal thyroid (p < 0.001). There was also asignif-
icant difference between the CD83+ count in fol-
licular carcinomaand follicul ar adenomaas compar-
ed to normal thyroid tissue (p <0.05).

Figure 1. Percentages of pathological
diagnoses of solitary thyroid nodule s,
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However, there was no significant difference (p
> 0.05) between the CD83+ count in medullary car-
cinomaor simple nodular goiter of thyroid tissueand
the CD83+ count in normal thyroid tissuetaken from
the same lobe (Table 1). A statistical significant dif-
ference (p < 0.05) was found between the CD83+
count in both follicular adenoma& carcinomaof thy-
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Table 1. Expression of mature DC (CD83+) in solitary thyroid nodules and normal tissue.
Number of samples taken from Number of samples taken
Solitary nodule from Normal tissue
Diagnosis P value
Total number =43 Total number =43
Number DC Number of DC
of patients (CD83+) patients (CD83+)
Papillary carcinoma 11 14.2873 £ 3.7656 11 0.2545 + 0.5732 <0.001
Medullary carcinoma 6 0.0233 + 0.03726 6 0.0033 + 0.00745 >0.05
Follicular carcinoma 9 5.2144 +1.7162 9 0.03667 £ 0.0771 <0.05
Follicular adenoma 8 5.2200 + 1.8386 8 0.3125 +0.4190 <0.05
Simple nodular goiter 9 0.11555 + 0.1372 9 0.11555 + 0.1372 > 0.05

roid tissue and the CD83+ count in normal thyroid
tissue of the same patients (Figure 2).

Themature DC expressionin medullary carcino-
mawasvery low and statistically significant compar-
ed tofollicular carcinoma (p < 0.05). DC expression
in medullary carcinomawas also significantly lower
than that in papillary carcinomas (p < 0.001) (Table
2).

DC expression in papillary carcinoma was sta-
tistically higher (P < 0.001) than in follicular ade-
noma of thyroid tissue and simple nodular goiter of
thyroid tissue (Table 3).

There was no significant correlation (r =-0.146)
between different age groups and the CD83+ count.
Also, in this study, no significance was found be-
tween DC expression and sex, family history, dura-
tion of the nodule, or the TSH level (p > 0.05)).

The sensitivity of dendritic cell expression for
malignant thyroid carcinomas was 85%. The speci-
ficity was 82%.

Discussion

Thyroid cancer is a disease that may be fatal.
This makes early diagnosis and treatment important
in reducing mortality from the disease.

DCs have a centra role in the initiation of pri-
mary immune responses. The cells are considered
promising tools and targets for immunotherapy be-
cause of their capacity to stimulate naive T cells.
DCs may play both prognostic and therapeutic roles
in thyroid diseases.”

Histologically, normal thyroid tissue does not

Figure 2. (CD83+) Count in thyroid tissue
follicular ade nom a, follicular carcinoma, and
fellicular adrenoma + carcinoma com pared to
normal thyroid tissue.
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express DCs."”! In this study, no mature DC expres-
sionwasdetected in normal thyroid tissue. In normal
thyroid tissue, DCs are present as immature cells.
They become mature only in response to alocal in-
flammatory stimulus (the so-called danger signals),
such as endotoxin (LPS), TNFa, and bacteria.'®

It is clear from our study that mature dendritic
cells were over expressed in papillary carcinoma (x
of 14.2873) compared to normal thyroid tissue, other
adenomas, and any other thyroid carcinoma. High
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expression of DCs in papillary carcinoma can help
differentiate between it and other papillary variants;

Table 2. Comparison between (CD83+) count in medullary carcinoma of thyroid tissue versus (CD83+)
follicular carcinoma and papillary carcinoma of thyroid tissue.
In thyroid medullary carcinoma
DC(CD83+)
Mean +SD Number Mean P value Significanc
difference e
0.0233 +0.03726 6
In thyroid
follicular 5.2144 +1.7162 9 5.1911 <0.05 Significant
carcinoma
In thyroid Highly
papillary 14.2873 + 3.7656 11 14.2639 <0.01 significant
carcinoma

this can be useful when fine needle aspiration is sus-
picious. Dendritic cells, then, may beacrucia diag-
nostic tool for papillary carcinoma.

The increased number of DCs in papillary car-
cinomasis possibly correlated with their good prog-
nosis, irrespective of other morphological and clin-
ical features.”! Papillary cancers have also been
shown to have a better cell-mediated immune re-
sponse compared to controls and to follicular can-
cers. Thusthe immune system, through the enhance-
ment of inflammatory reactions induced by DCs,
plays amajor role in the clinical outcome of papil-
lary thyroid cancer.®

There was no significant difference between
mature DC expression in medullary carcinoma and
normal thyroid tissue. This findings in our study
agrees with the work of several other authors.!**%

Detecting DC expression can easily rule out or
confirm medullary carcinoma. The reason is that
compared to other carcinomas, DC expression in
medullary carcinomais significantly lower. DC im-
munotherapy hasbeenintroduced in the treatment of
medullary thyroid carcinoma.

In our study, positive risk factors such as a
positive family history, age, gender, and the TSH
level werenot significantly related to DC expression.
Our study results agree those of other studies con-
cerning the lack of significant effect of positive risk
factorsin DC expression.®*? Thisindicatesthat DC
expression is of significance in diagnosing papillary
carcinoma irrespective of other factors.

It is established that FNAB ishighly accuratein

the diagnosis of thyroid malignancy. The sensitivity
of the diagnostic procedure averages higher than
80% and specificity averages higher than 90%.1*% In
our study, the sensitivity of the mature DC for ma-
lignant thyroid carcinomas was 85% and the
specificity was 82%, for positive predictive value.
DC sensitivity for thyroid carcinoma will be
100% if medullary carcinoma is not included. The
reason is that DC expression is positive for all thy-
roid carcinoma except for medullary carcinoma.

Conclusion

CD83+ DCs showed dense infiltration in papil-
lary carcinoma. Its high density may be useful in the
differential diagnosis of follicular carcinoma and
other papillary variants. Thevery low DC expression
in medullary carcinoma, in addition to fine needle
aspiration biopsy, may help in the diagnosis of such
cases. Dendritic cell expression potentially repre-
sents a new marker technique to improve sensitivity
and specificity ineval uating solitary thyroid nodul es.
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