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Summary

We present the case of a 69-year-old woman who attended the Endocrinology Unit of Modena for a suspicious lymph 
node in the left cervical compartment discovered during the follow-up of a recurrent gynecological malignancy. At neck 
ultrasonography, a thyroid goiter was detected, and the further cytological examination was inconclusive for thyroid 
nodule and compatible with a localization of an adenocarcinoma with papillary architecture for the lymph node. The 
histological�examination�after�a�left�neck�dissection�confirmed�the�presence�of�an�intracapsular�metastasis�of�a�papillary�
carcinoma immunohistochemically focally positive for thyroid transcription factor 1 and paired box 8 and negative for 
thyroglobulin. Subsequently, in the suspicion of a thyroid primitiveness, a total thyroidectomy was performed, revealing 
an intraparenchymal follicular variant of papillary thyroid carcinoma of 2 mm in the right lobe. During the follow-up, 
the appearance of a suspected cervical metastatic lesion led to another neck dissection, histologically compatible with 
a papillary carcinoma localization, immunohistochemically focally positive for thyroid transcription factor 1 and paired 
box 8, and negative for thyroglobulin. The histological revision of surgical specimens suggests the cervical recurrence of 
the prior gynecological cancer, rather than a thyroid carcinoma metastasis. The case described shows how carefully the 
cytological, histological and immunoistochemical results must be evaluated in oncological management, considering the 
whole patient’s history.
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Learning points:

 • Neck lymph node metastases occasionally originate from anatomically distant primary sites, such as breast, lung, 
gastro-intestinal tract, genito-urinary tract and CNS.

 • Histological and immunohistochemical evaluations play an important role to identify the primary malignant site, 
although in some cases they could mislead the clinicians.

 • A multidisciplinary approach and the evaluation of the whole medical history of the patient are mandatory to 
guide the diagnostic-therapeutic path and to avoid unnecessary treatments.

Background

Cervical lymph nodes are a typical site of metastases for 
malignant tumors originating from the head–neck region 
(1). Commonly, malignancies most frequently showing 
cervical lymphatic spread arise from upper aero-digestive 

tract, thyroid, salivary gland and skin (2). However, neck 
lymphatic metastases occasionally originate from remote 
primary sites, such as breast, lung, gastro-intestinal tract, 
genito-urinary tract and CNS (3). In the management 
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of cervical lymph node metastasis, the first mandatory 
step is the identification of the tumor’s primary site, 
influencing the survival, the clinical outcome and the 
consequent follow-up. However, since the metastases 
could be anatomically far from the primitive site (3), it 
is crucial to improve the diagnostic work-up considering 
several potential tools. Indeed, cytology, histology and 
immunohistochemistry could play a considerable role to 
identify the malignant primary site, both by defining the 
neoplasm architecture and using tissue-specific markers 
(4). Secondary disease locations usually share the growth 
structural architecture with primary tumors, and they 
could express, in several cases, immunohistochemical 
markers typical of the native tissue by which the 
neoplasm originates (5). However, especially in case of 
poorly differentiated carcinomas or particular histological 
types (i.e. adenocarcinomas), even the comprehensive 
evaluation of cyto-histological and immunohistochemical 
features could be inconclusive (2).

Several immunohistochemical markers are currently 
considered representative of a specific tissue or organ. 
However, many of these markers could be expressed in 
variable percentages also in different types of tumors, 
originating from different sites (6). This overlap 
represents the main challenge in the clinical application 
of immunohistochemistry within the diagnostic work-up 
of distant metastases.

Here, we present a clinical case in which the 
histological and immunohistochemical features of 
a lymph node metastasis oriented the diagnostic 
pathway to the wrong primary tumor. In particular, a 
thyroid primitiveness was suspected and supported by 
immunohistochemical evaluations, although the patient’s 
clinical history suggested a more likely persistence of the 
prior gynecological malignancies than a new thyroid 
implication.

Case presentation

A 69-year-old Caucasian woman attended the 
Endocrinology Unit of Modena in August 2017 for a 
multinodular thyroid goiter newly diagnosed. This 
incidental finding occurred for the detection of a 
fluorodeoxyglucose PET (FDG-PET)-positive lymph 
node in the left cervical compartment, subsequently 
investigated with a neck ultrasound. Indeed, she was in 
oncological follow-up for an ovarian and uterine mixed 
cystadenocarcinoma treated with a total laparoscopic 
hysterectomy and a bilateral oophorectomy with pelvic 
and lumbar-aortic lymphadenectomy in December 

2009. Histologically, the cystadenocarcinoma was 
mainly endometroid-like with squamous metaplasia 
areas and papillary features (Fig. 1, panels A and B). The 
carcinoma affected both ovaries, the myometrium and 
six on 23 lymph nodes removed. After the surgery, the 
patient underwent paclitaxel-carboplatin chemotherapy 
until June 2010, then repeated from February to June 
2013. Meanwhile, two further lymph node dissections 
involving retroperitoneal, lumbar and pelvic regions 
were performed in September 2011 and in January 2012 
for the persistence of multiple node metastases. Finally, 
the disease persistence was treated with radiotherapy 
from September to December 2014. Since then, no other 
signs of persistence/recurrence of neoplastic disease were 
reported.

Neither familial history nor prior episodes of thyroid 
diseases emerged during the anamnestic interview. The 
patient’s chronic therapy consisted of acetylsalicylic acid 
and statin in primary prevention for the presence of non-
hemodynamically significant carotid stenosis and eye 
drops for bilateral glaucoma.

Investigation

At the first visit, the neck physical examination was 
unremarkable, in absence of palpable nodules in the 
thyroid region. While normal values of thyroid-stimulating 

Figure 1
Histological�and�immunohistochemical�findings�during�the�oncological�
follow-up of the patient. Pathology preparations of ovary (panel A) and 
uterus (panel B). Panels 1 refer to hematoxylin and eosin stain, panels 2 
refer to immunohistochemical positivity for PAX8. Light microscope 
images;�original�magnification:�100×.�(PAX8 = paired-box�gene�8).
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hormone (TSH) were detected (0.6 µIU/mL, reference 
range 0.27–4.20 µIU/mL), the sonographic evaluation 
revealed a thyroid of normal size, with an inhomogeneous 
echo-structure due to the presence of multiple nodules. 
In particular, four nodules were detected in the right 
thyroid lobe and one in the left one. Ultrasound features 
of the nodules were reported in Table 1. Three nodules 
(B, C, D) were classified as intermediate-risk thyroid 
lesions, while the nodule A and E belonged to the high-
risk category according to Gharib  et al. (7). Moreover, at 
the third left level of Robbins corresponding to the PET 
uptake, an inhomogeneous hypoechoic roundish lesion 
compatible with a suspicious lymph node was detected 
(Fig. 2). Ultrasound evaluation was performed by Esaote® 
My Lab25 Gold (Malmesbury, Wiltshire, UK). According 
to the sonographic characteristics, an ultrasound-guided 
fine-needle aspiration (FNA) biopsy of nodules A and 
E and of the left cervical lesion was performed. The 
cytological examination of the nodule A highlighted 
an indeterminate lesion (Tir3a according to the Italian 
thyroid cytology classification system, 2013) (8), 
suspected for the follicular nature, while the sample of the 
nodule E resulted inadequate (Tir1). The histology of the 
cervical lymph node was compatible with a localization 
of adenocarcinoma with papillary features, not otherwise 
specified (Fig. 3, panel C1). An immunohistochemical 
positivity for the paired box 8 (PAX8) (Fig. 3, panel C2) 
and for the thyroid transcription factor1 (TTF1) (Fig. 3, 
panel C3) suggested a possible thyroid primitiveness of 
the left cervical lesion. However, the thyroglobulin (Tg) 
concentration in washout fluid from FNA biopsy (FNA-Tg) 
was undetectable and the Tg immunohistochemistry was 
negative on the cytological sample. Since the clinical 
picture remained unclear, the FNA examination was 
repeated, confirming the cancerous nature of the cervical 
lymph node, in absence of evident cytological atypia of 
the thyroid nodules evaluated. 

Treatment

Following the cytological result, in October 2017 the 
patient underwent a left neck dissection (levels II–IV of 
Robbins) at the Unit of Otorhinolaryngology of Modena. 
The histological examination revealed intracapsular 
metastasis of papillary carcinoma in two nodes, resulting 
immunohistochemically diffusely positive for PAX8 (Fig. 
3, panel D2), focally positive for TTF1 (Fig. 3, panel D3), 
negative for Wilms tumor 1 (WT1), estrogen and Tg. The 
molecular characterization of the metastases revealed a 
mutation in codon 12 of KRAS (c.35 guanine>alanine), Ta
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while no alterations were detected on BRAF and NRAS 
genes. Since PAX8 and TTF1 could also be expressed 
in different kind of tumors (Table 2), such as thyroid, 
ovarian and uterine ones, there was no certainty about 
the primitive origin of the neoplasia. Nevertheless, in 
the suspicion of a thyroid-native malignancy, a total 
thyroidectomy associated with bilateral central neck 
dissection was performed. After the surgery, the patient 
started the levothyroxine replacement therapy at the 
posology of 75 µg daily and a calcium-vitamin integration 
for the occurrence of a post-surgical hypoparathyroidism. 
The thyroid histological examination revealed an 
intraparenchymal follicular variant of papillary thyroid 
carcinoma of 2 mm in the right lobe (pT1as N0a M0 – 
stage 1 according to the 8th edition of the American Joint 
Committee on Cancer staging system) (9). Considering 
the low stage of the thyroid disease, a further ablative 
treatment with iodine-131 was deemed unnecessary, and 
a biochemical and sonographic follow-up was proposed.

Outcome and follow-up

After 7 months, the patient referred the appearance of a 
further palpable cervical swelling at the left Vb level of 
Robbins. A neck ultrasound scan showed a vascularized 
nodule of 28 mm of longitudinal diameter with a 
mixed component, both fluid and solid, in the context 
of the sternocleidomastoid muscle. In the suspect of 

an umpteenth disease recurrence, a PET-computerized 
tomography (CT) was performed, confirming a 
pathological glucose uptake in correspondence of the 
detected lesion (standardized uptake value 20.7).

After the surgical removal of the mass, the 
histological examination revealed a localization of 
papillary carcinoma without any evidence of nodal 
residues, immunohistochemically diffusely positive for 
PAX8, focally positive for TTF1 and p53, and negative 
for estrogen receptor and cancer antigen 125 (Fig. 3, 
panels E). Considering (i) the overall oncologic history, 
(ii) the very low probability of metastatic disease due 
to the very small primary thyroid cancer, and (iii) the 
immunophenotype of metastases, which was also similar 
to the prior gynecological tumor profile, a pathological 
revision of the case was carried out, suggesting a more 
likely ovarian/uterine cystadenocarcinoma persistence of 
disease, ‘exonerating’ the thyroid primitiveness.

Considering the aggressive disease behavior, the 
seeming unique metastatic site, as well as the good general 
conditions of the patient, an adjuvant radiotherapy on 
the left cervical region was further proposed and then 
performed in January 2019.

At the last follow-up evaluation in September 2019, 
there were no signs of relapse for both malignancies, 
that is, the ovarian/uterine adenocarcinoma and the 
thyroid microcarcinoma. In particular, the biochemical 
assessment documented Tg serum levels close to zero (0.2 
ng/mL), in absence of anti-Tg antibodies, and a negative 
ultrasound neck scan. Moreover, a normal phospho-calcic 
profile was detected suggesting a recovery of parathyroid 
functionality, allowing the calcium-vitamin therapy 
discontinuation.

Discussion

The case described represents an emblematic example 
of the limits of histological and immunohistochemical 
evaluations in oncological pathology. In our patient, the 
TTF1 and PAX8 positivity at the immunohistochemical 
analysis of the neck metastatic lymph node focused 
the clinical attention to the thyroid gland. Indeed, the 
combined TTF1 and PAX8 positivity could be identified 
in thyroid carcinomas (10). TTF1 belongs to the NKx2 
family of homeodomain transcription factors and 
mediates the transcription of the Tg (11). Although an 
immunohistochemical positivity for TTF1 and Tg is 
detectable in the majority of thyroid tumors with similar 
sensitivity, TTF1 is more expressed in poorly differentiated 
carcinomas and related metastasis compared to Tg (11). In 

Figure 2
Ultrasound image of the lymph node on the third left level of Robbins, 
corresponding to the positron emission tomography (PET) uptake. The 
lesion appears rounded, markedly hypoechoic and inhomogeneous with 
increased vascularization. Under the image, the anteroposterior, 
transverse and longitudinal diameter were reported.
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our case, we detected a TTF1+/Tg− in the first metastasis, 
thus the possible existence of a poorly differentiated 
thyroid cancer could not be a priori excluded. On the 
other hand, since PAX8 is a fundamental transcription 
factor for organogenesis of the thyroid gland, kidney, 
and Mullerian-derived organs (12), its expression is not 
surprisingly detectable in a relevant percentage of tumor 
originating from thyroid, renal-urinary tract, breast and 

female and male reproductive system (13). Thus, the PAX8 
positivity detected in our case in the first lymph node 
metastasis could not rule out a primitive thyroid cancer. 
However, both TTF1 and PAX8 immunohistochemical 
positivity is not pathognomonic of thyroid primitiveness, 
since their expression could be present in variable 
percentage in several tumors (Table 2) (14). This 
challenge could be further complicated by the histologic 

Figure 3
Histological�and�immunohistochemical�findings�during�the�oncological�follow-up�of�the�patient.�Pathology�preparations�of�first�cervical�lymph�node�
metastasis (biopsy: panel C, histology: panel D) and second cervical lymph node metastasis (panel E) were reported. Panels 1 refer to hematoxylin and 
eosin stain, panels 2 refer to immunohistochemical positivity for PAX8, and panels 3 refer to immunohistochemical positivity for TTF1. Light microscope 
images;�original�magnification:�100×.�(PAX8 = paired-box�gene�8;�TTF1 = thyroid�transcription�factor�1).
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appearance. Indeed, a micro-papillary histologic structure 
could be common in thyroid cancers and also in ovarian/
endometrial carcinomas (15). In our case, the discovery of 
an adenocarcinoma in the cervical lymph node dissected 
with the peculiar immunohistochemistry (i.e. TTF1+/
Tg-/PAX8+) could be explained by either a thyroid or 
ovarian/endometrial primitiveness. Considering that the 
papillary-featured adenocarcinoma represents the most 
common histological type of thyroid malignancies (16) 
and the concomitant presence of thyroid nodules with 
undetermined cytology, a possible thyroid primitiveness 
was suspected. In contrast, FNA-Tg was negative on the 
cervical lymph node metastasis. However, a false negativity 
in FNA-Tg could be detected in thyroid-malignant lymph 
nodes in several cases (17).

Considering all previous histological and 
immunohistochemical features of the cervical lymph 
node, a thyroid dissection was performed, revealing a 
follicular variant of intraparenchymal micro-papillary 
thyroid carcinoma at the histological examination. 
However, the further medical history and the subsequent 

pathological revision has classified this microcarcinoma 
as an incidental finding. This condition is not infrequent 
for thyroid carcinomas, particularly for microcarcinomas, 
since the fortuitous post-surgery histological identification 
of these malignancies is described in large series of patients 
thyroidectomized for benign thyroid diseases (18). Indeed, 
thyroid tumors present generally a low aggressiveness and 
a slow growth, requiring often several years to spread to 
locoregional lymph nodes and/or to other organs. As a 
confirmation, the clinician attitude at treating this kind of 
tumors is actually debated in the scientific community and 
an increasingly conservative approach is proposed (18).

Cervical lymph nodes metastases typically originate 
from head and neck malignancies, due to anatomical 
proximity and to the structure of the lymphatic drainage 
pathways from these sites (2). However, anatomically-
distant primary sites are described (2). Although the 
physio-pathological mechanism of atypical lymphatic 
spreads remains unclear, the correct identification of the 
primitive malignancy exerts a significant impact on the 
patient’s management (2). Considering gynecological 
malignancies, even if the main lymphatic dissemination 
route involves the retroperitoneal pelvic and para-aortic 
lymph nodes, cases of further extension to the cervical 
nodes are reported (19), especially for cervical and ovarian 
cancers, rather than endometrial ones (2). For anatomical 
reasons, left-sided neck metastases are more frequent (20), 
but cervical lymph node involvement from gynecological 
malignancies remains rare and only few cases are reported 
in the literature (21).

In the case described, a controversial cyto-histological 
profile together with an atypical cervical localization of a 
gynecological malignancy misled the clinicians, causing a 
probably inappropriate thyroid surgical removal. Although 
the incidental finding of a thyroid microcarcinoma 
partially reduces the inadequacy of the procedure, the 
patient has been exposed to thyroid surgery complications, 
such as hypoparathyroidism and recurrent laryngeal nerve 
injury (22), and to the need for chronic levothyroxine 
replacement therapy. Thus, in presence of an histologically 
documented thyroid microcarcinoma and cervical 
lymph nodes metastases other primary cancer should be 
considered according to patient’s medical history, because 
the metastases of these non-thyroidal adenocarcinomas 
may mask a metastasis due to thyroid cancer.

In conclusion, cyto-histological analyses and 
immunohistochemical evaluations represent fundamental 
tools in clinical oncology management. However, an 
adequate approach cannot disregard the evaluation of the 

Table 2 Expression of thyroid transcription factor 1 (TTF1) 
and paired-box gene 8 (PAX8)�in�different�types�of�human�
cancer.

Expression Cancer type

TTF1

100% Glioma
Thyroid cancer
Carcinoid
Colorectal cancer
Head and neck cancer
Testis cancer
Breast cancer

90% Prostate cancer
Cervical cancer

80% Lung cancer
Stomach cancer
Skin cancer

78% Urothelial cancer
Melanoma

70% Ovarian cancer
Pancreatic cancer

60% Liver cancer
50% Lymphoma

Endometrial caner
45% Renal canner

PAX8
79–90 % Thyroid cancer
88–100 % Renal cancer
56–74 % Carcinoid
79–100% Ovarian cancer (primary)
70–96 % Ovarian cancer (metastatic)
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previous medical history, together with the findings derived 
from physical, biochemical and radiological examinations. 
In a controversial clinical presentation, a multidisciplinary 
approach is more than ever mandatory to guide the 
diagnostic-therapeutic path, avoiding unnecessary 
treatments and the possible related complications.
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