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ABSTRACT

Introduction. The prevalence of papillary thyroid carcinoma (PTC) in patients with primary hyperparathyroidism (PHPT) is low,
it can be estimated around 2 to 4%. For unknown reasons it is higher than the prevalence of PTC in the overall population.
The authors analyse the comorbidity of PTC with PHPT on patients treated in their institution.

Material and method. The analysis covered medical records of 885 patients subject to the thyroid resection procedure and 95
patients operated for PHPT, the procedures were performed in years 2005-2014.

Results. In the above-mentioned period there were 121 patients operated due to a malignant thyroid tumour and there were
95 patients that had surgery for PHPT. There were 4 cases of comorbidity of PHPT with papillary thyroid cancer.

Prevalence of PTC at the patients with PHPT was 4.2%.

In two out of the four cases, both diseases were diagnosed prior to the procedure and the single appropriate surgery i.e. total
thyroidectomy and excision of parathyroid adenoma was performed.

In the other two cases false positive localisation of parathyroid adenoma occurred due to metastatic cancerous lesions in cer-
vical lymph nodes. The diagnosis of PTC was made postoperatively based on surgical specimen examination. Second surgical
procedure appropriate for this diagnosis was necessary in both cases.

Conclusions. The comorbidity of PHPT and PTC is clinically important and should be taken into account in the case of patients
with PHPT and thyroid tumours. There is the possibility of false positive localization of parathyroid adenoma in the case of met-
astatic cancerous lesions in cervical lymph nodes.
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Introduction may occur as a part of Multiple Endocrine Neoplasia
Primary hyperparthyroidism (PHPT) affects around syndromes.

0.1-0.5% of population and the clinical symptoms of it According to the Polish National Cancer Registry,
are: hypercalcemia, often urolithiasis and osteopenia.' It thyroid neoplasms are 0.5% of neoplasm cases in men
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and 2.6% in women. They occur predominantly for
people in their thirties and fifties, more often in wom-
en than men. Papillary thyroid cancer (PTC) and fol-
licular thyroid cancer are 90-95% of all cases of thyroid
cancer.

The comorbidity of PHPT and thyroid diseases is fre-
quent and occurs in 20-60% of cases.>”® The comorbidity
of thyroid and parathyroid diseases was described for the
first time in 1947 and it concerned a case of comorbidity
of hypothyroidism and hyperparathyroidism.®

In the genetic Multiple Endocrine Neoplasia-2A
syndrome (also known as Sipple’s syndrome), the med-
ullary thyroid cancer and PHPT often co-occur.” On
the contrary, the comorbidity of PHPT and PTC is rare
(2-4%), but it is more frequent than in general popula-
tion.** The reasons for higher prevalence of PTC in pa-
tients with PHPT are yet to be discovered.*

Aim of the study

The purpose of the paper is to assess the comorbidity of
PTC and PHPT in patients treated in the authors insti-
tution.

Material and method

Based on the computer database containing the medical
records of Clinical Hospital No. 2 in Rzeszow, we iden-
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tified all patients admitted since January 2005 to April
2014 who had the thyroid resection procedure and/or
patients subject to surgical treatment for PHPT at the
Department of General Surgery

In this period, there were 885 thyroid procedures
performed. In 341 cases, it was the complete removal
of the thyroid; in 314 cases, it was the removal of a thy-
roid lobe and isthmus; in 217 cases, it was the subtotal
removal of the thyroid; and in 13 cases, it was the partial
removal of the thyroid (Fig. 1). All patients operated due
to thyroid malignancy were identified and compared
with the list of patients operated for PHPT.

In all patients with the thyroid pathology, the neck
ultrasonography (USG), Fine Needle Aspiration Biopsy
(FNAB) of the thyroid tumours suspected for malignan-
cy, laryngological examination as well as levels of FT3,
FT4, TSH in blood serum were performed. In the case
of PHPT, the levels of parathormone, calcium and phos-
phates in blood serum were routinely checked; the neck
scintigraphy 99m Technetium-sestamibi (‘sestamibi’)
dual-phase and USG neck scan were performed.

Results

There were 121 patients operated due to a malignant
thyroid tumour, which is 13.7% of all thyroid resections
performed.
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Fig. 1. Thyroid resection procedures performed from Jan 2005 to Apr 2014

thernld sare:

wa | 08

wrly dTerema mted chive

aneer

Fig. 2. Thyroid carcinomas identified during the histopathological examination after thyroid resection procedures from Jan

2005 to Apr. 2014
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Fig. 3. Parathyroid resection procedures performed from Jan 2005

There were 84 patients operated due to PTC
(69,4%), 20 patients operated due to follicular thyroid
cancer (16.5%), 8 patients operated due to anaplastic
thyroid cancer (6.6%); 3 patients due to medullary thy-
roid cancer (2.5 %), 3 due to poorly differentiated thy-
roid cancer (2.5 %), 2 due to thyroid lymphoma (1.7%),
1 due to sarcoma (0.8%) (Fig. 2).

In the studied period, 95 procedures of parathy-
roid resection were performed.In 19 cases, it was almost
complete removal of parathyroid glands (20%), and in
76 cases it was the removal of a single parathyroid ade-
noma (80%) (Fig. 3).

Gender and age of patients with PHPT and PTC is
presented in Tab. 1.

In four patients, the comorbidity of PTC and PHPT
was determined, which is 4.2% of PTC cases in patients
operated due to the PHPT. All four patients have diagno-
sis of primary hyperparathyroidism based on metabolic
evaluation and elevated serum parathormone level.

i

to Apr 2014

Table 1. Gender and age of patients with PHPT and PTC

women men womens age mens age
PTC 69 15 18-87 avg 53  20-76 avg 48
PHPT 75 20 20-84avg 60  22-75 avg 55

The diagnosis of PTC before surgery was made only
in two out of four patients (50%) by FNAB. The oth-
er two patients had diagnosis of PTC based on surgical
specimen microscopic examination after first surgery.

Parathyroid adenomas localization by *™Tc-MIBI
dual-phase planar imaging was correct in one patient
out of four patients. In the next case there were no gath-
ering of marker outside thyroid gland and in two oth-
er cases scintigraphy showed metastatic lymph nodes
while adenomas were not localised.

Clinical and surgical details of patients with the co-
morbidity of PTC and PHPT are summarised in Tab.
2,3, 4.

Table 2. Diagnostic workup of cases with the comorbidity of PTC and PHPT

gender age PTH serum level Calcium serum level Diagnosis before surgery
PHPT- adenomas of right
Case 1 W 62 (st§319 5? 6p59/n;:nl) elevated parathyroids,
: P9 Right lobe thyroid tumor
Case 2 M 71 elevated elevated PHPT - ader?oma of right I.ower
parathyroid, nodular goiter
Case3 W 66 elevated elevated PHPT- adenoma. of left lower
parathyroid, PTC
Case 4 w 27 130.5 pg/ml 12.2 mg/dl PHPT, left lobe PTC

(std. 15-65pg/ml)

(std. 8.8-10.6 mg/dl)

Table 3. Imagining examinations and FNAB of cases with the comorbidity of PTC and PHPT

FNAB of thyroid tumor  USG scan of the neck

CT of the neck Scintigraphy of the neck

Right thyroid lobe
tumor, two tumors

Right thyroid lobe tumor, Intensified gathering of

Case 1 benign lesion outside the right two tumors outside the marker in lesions outside
thyroid Iobg right thyroid lobe thyroid
Nodular goiter, . ]
Case 2 benign lesion Right lower parathyroid none Right lower parathyroid
adenoma adenoma
Nodular goiter, .
Case 3 PTC lesion suspected for none Left |0\;v§£r?§;?;hyr0|d
malignancy in isthmus
Nodular goiter, .
Case 4 PTC lesion suspected for none No localization of

malignancy in left lobe

parathyroid adenoma
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Table 4. Surgical treatment of cases with the comorbidity of PTC and PHPT

Specimen .
. . . . Second surgical
First surgical procedure microscopic Results
S procedure
examination
Completion .
Right thyroid lobectomy . . thyroidectomy, Supplementgq trgatment with
Right lobe PTC with . . radioiodine,
Removal of two tumors right cervical lateral - .
Case 1 . ., metastases to lymph Euthyroidism on levothyroxine,
located near right thyroid lymphadenectomy, .
nodes . normal function of
lobe left lower parathyroid .
parathyroids
adenoma removal
Removal of enlarged PTC metastasis Suplemented treatment with
lymph node below lower to lymph node, Total strumectomy, no radioiodine,
Case 2 pole of right thyroid lobe, parathyroid primary PTC focus in Euthyroidism on levothyroxine,
Excision of parathyroid adenoma in thyroid normal function of
adenoma in mediastinum mediastinum parathyroids
Total strumectomy, Bifocal P.T C of
the thyroid, left - .
paratracheal ) Euthyroidism on levothyroxine,
lower parathyroid .
Case3 lymhadenectomy, : none normal function of
. hyperplasia, .
excision of left lower parathyroids
. No metastases to
parathyroid adenoma
lymph nodes
Total strumectomy, Left lobe PTC, no - .
paratracheal Euthyroidism on levothyroxine,
metastases to
lymhadenectomy, . Planned Supplemented
Case 4 - . lymph nodes, right none - L
excision of right upper . treatment with radioiodine,
arathyroid adenoma upper parathyroid hypoparathyroidism
P adenoma
Discussion exploration to find real localisation of parathyroid ade-

The incidence of PTC in patients with PHPT is rare. It
is higher than the incidence of PTC in general popula-
tion. It can be estimated as 2-4%.'*'"* In our series it
was 4.2% and was comparable to the results described
in the literature. It does not differ from the incidence of
PTC at patients operated due to the nodular goitre.”"*
So far, it has not been determined whether a factor caus-
ing the higher incidence of PTC at patients operated due
to PHPT exists."

Due to the high prevalence of the thyroid gland pa-
thology in patients treated surgically for PHPT, estimat-
ed around 20-60%2, it is advisable to perform standard
preoperative USG scan of the neck with a possible fine
needle biopsy of the focal thyroid lesions and/or lymph
nodes suspected for malignancy.**

In our material, the cervical USG scan and 99m
Technetium-sestamibi dual-phase scintigraphy of the
neck were routinely performed at patients qualified for
the surgical treatment due to PHPT, which are currently
standard techniques of parathyroid imaging.”~*

Despite performing these tests, the thyroid cancer
was diagnosed before surgery in only two out of four
cases with comorbidity of PHPT and PTC. This indi-
cates difficulties in differentiation of malignant tumors
and parathyroid adenomas using the above methods.

Similar diagnostic problems using sestamibi du-
al-phase scintigraphy and USG of the neck descibed
K.L.Whitcroft. False identification of thyroid PTC as
parathyroid adenoma resulted in surgical bilateral neck

noma, and second surgery for completion thyroidecto-
my due to PTC, which was unsuccessful due to extensive
postoperative fibrosis.*!

Diagnostic problems in patients who had coinci-
dence of thyroid and parathyroid pathology showed
by Onkendi et al in their retrospective analysis of scin-
tigraphy used in 374 patients. A false-positive rate of
parathyroid localization in 22% of patients with benign
thyroid disease and 45% with malignant thyroid disease
was reported.”

Inadequate diagnosis before surgery makes two
problems. First, inappropriate localization of parathyroid
adenoma can cause failure of PHPT treatment. Second,
misinterpretation of scintigraphy can result in lack of di-
agnosis of PTC before surgery. Both problems can lead to
second surgery with increased risk of complications such
as recurrent laryngeal nerve palsy or postoperative para-
thyroid insufficiency. Increased risk is caused by inflam-
mation and/or fibrosis after original operation.

In our series, one adequate surgery for both diseases
was performed in patients with correct diagnosis made
before surgery.

The next two cases were misdiagnosed, metastatic
lymph nodes were wrongly identified as parathyroid ad-
enomas. Correct diagnosis was based on postoperative
surgical specimen examination which revealed metasta-
sis of PTC to the lymph nodes removed.

Both cases were scheduled to total thyroidectomy,
and second surgery was performed uneventfully. In one
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of the patients removal of earlier missed parathyroid ad-
enoma was also performed

Similar cases was described by Lee JK and co-au-
thors* and by Polyzos SA et al.** The thyroid cancer
was diagnosed based on examination of the metastat-
ic lymph node removed along with the parathyroid ad-
enoma; in the thyroid removed during second surgery
the focus or foci of papillary thyroid cancer was found.

In our patients with second surgery performed,
there were two foci of PTC in one patient and no focus
of PTC in the second.

The last patient may be similar to cases described by
Yamamoto T and co-authors.* They reported the me-
tastases of PTC in 3 out of 148 patients subject to the
cervical lymphadenectomy due to squamous cell cancer
of the oral cavity. The patients were subjected to obser-
vation, and the progression of thyroid cancer was not
found in 3-5 years.

The detection of parathyroid adenomas by *™Tc-MI-
BI dual-phase planar imaging in our series was correct
in one patient out of four. In the next case no gather-
ing of marker outside thyroid gland occurred and in
two other cases scintigraphy showed metastatic lymph
nodes and adenomas were not found.

To improve the accuracy of preoperative diagnosis
in primary hyperparathyroidism, secondary hyperpara-
thyroidism, thyroid lesions or metastatic lymph nodes
newer diagnostic methods like *F-fluorocholine hybrid
positron emission tomography/X-ray computed to-
mography (FCH-PET/CT) or *"Tc-MIBI single-photon
emission computed tomography associated with com-
puted tomography scintigraphy (*Tc-MIBI SPECT/
CT) were proposed.

FCH-PET/CT detects a significantly greater num-
ber of abnormal parathyroid glands than USG and it is
at least as sensitive as '»I/*™Tc-sestaMIBI dual-phase
scintigraphy without reducing specificity.*

#mTc-MIBI SPECT/CT has significantly high-
er sensitivity in the detection of PHPT lesions
than does **"Tc-MIBI dual-phase planar imaging
(87.8% vs. 75.6%, P < 0.05) and it also can detect a great-
er number of other abnormal lesions, particularly hy-
perplastic lesions.””

On the other hand Nagar and coauthors recommend
a novel interpretation techniqe of SESTAMIBI SCANS
combined with USG of the neck to increase the detec-
tion of parathyroid adenomas. Additional lenght of the
thyroid lobe on sestamibi compared to the lobe lenght on
USG was considered a positive finding. They increased
sensitivity of adenoma detection to 93.8% in comparison
to the traditional SESTAMIBI image (68-87%).*®

Conclusions
PHPT and PTC occur together rarely with the prev-
alence of 2-4%. Diagnosis of the comorbidity of both

diseases makes possible treatment during one surgery.
Thus, such a comorbidity should be considered in pa-
tients with PHPT and focal thyroid lesions. Despite
performing imaging tests like cervical USG and SESTA-
MIBI SCANS on routine basis, a correct diagnosis be-
fore surgery may not be easy. Metastatic cervical lymph
node may be wrongly assumed as parathyroid adenoma.
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