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Aims: Parathyroid invasion by papillary thyroid carcinoma (PTC) is found in a small proportion of surgical
specimens, but the clinicopathological relevance of this phenomenon is not well understood. This study
investigated the possible prognostic relevance of parathyroid invasion in PTC.
Method: Parathyroid involvement was seen in 14 patients with PTC, and the clinicopathological
characteristics and follow up data of these patients were analysed and compared with 164 patients
without parathyroid involvement, in whom histological parathyroid examination had been undertaken,
and 177 other patients without parathyroid examination (341 patients without parathyroid involvement in
total).
Results: Parathyroid invasion was found in older patients and there were more male patients in this group
than in those without parathyroid invasion. These patients had more extrathyroid extension and were
frequently in an advanced stage of disease. Lung metastasis was seen in two of the 14 patients, which was
significantly more than that seen in control cases. Moreover, male patients with parathyroid invasion and
those who were older than 55 years had reduced disease free survival compared with those without
parathyroid invasion.
Conclusion: Parathyroid invasion seen in thyroid carcinoma may be an important histological feature
indicating a greater chance of nodal recurrence and lung metastasis.

T

here are four parathyroid glands, which are located
(usually two each) on the lateral sides of the thyroid
gland.1 They are often dissected with the thyroid during
surgery for thyroid carcinoma. To prevent postoperative
hypoparathyroidism, a meticulous search for parathyroid
glands is carried out at surgery. However, owing to their
small size, they are often overlooked after surgery, and even
at the histopathological examination for cancer extension
they may be dissected together with the thyroid. Therefore,
the clinical relevance of parathyroid involvement by papillary
thyroid carcinoma (PTC) and its incidence have not yet been
well documented.2–4 In our previous study, we described
parathyroid involvement by PTC in 2.2% of cases.5
‘‘The parathyroid glands are often dissected with the
thyroid during surgery for thyroid carcinoma’’
In our present study, we investigated the prognostic
relevance of parathyroid involvement by PTC in a series of
patients whose follow up data were available.

MATERIALS AND METHODS
Three hundred and seventy patients with PTC, who were
surgically treated between February 1992 and June 1993 at
Kuma Hospital, Kobe, Japan, were reviewed. A variety of
surgical procedures were carried out, namely: enuclation,
lobectomy, lobectomy with ischmectomy, ischmectomy,
subtotal thyroidectomy, near total thyroidectomy, and total
thyroidectomy. Fifteen patients whose follow up data were
not available were excluded. In these 15 patients, there was
one with parathyroid involvement, who was excluded from
the study. During surgery, parathyroid glands were identified
in the remaining 355 cases. However, in 177 cases they were
not removed so that no histological slides of these parathyroid glands were available. In the other 178 cases, at least
one parathyroid gland was dissected separately or together

with the thyroid gland, and these parathyroids were
examined histologically. Fourteen patients were found to
have cancer deposits in the parathyroid glands among the
178 PTCs. Clinicopathological data including age, sex, multiplicity, size of the primary tumour, extrathyroid extension,
nodal metastasis, and tumour stage were obtained from the
clinical files of the Kuma Hospital, Japan. Histopathological
review was performed by two of the authors (KK and WT).
Multiplicity was represented by two or more lesions of
papillary carcinoma occurring separately within the ipsilateral or contralateral lobe, whereas cancer nests within the
lymphatic channels were regarded as intrathyroidal metastasis. Extrathyroid extension and nodal metastasis were
confirmed histologically. Extrathyroid extension included
invasion into fat, muscle, nerve fibres, oesophagus, jugular
vein, and trachea beyond the thyroid capsule. Tumour stage
grouping was carried out based on the pTNM pathological
classification referred to as the UICC TNM classification.6 All
355 cases were diagnosed as differentiated PTC. Other
histological types of thyroid cancer were excluded from our
study, such as follicular carcinoma, medullary carcinoma,
anaplastic carcinoma, or malignant lymphoma.7
Follow up data were available for all 355 patients and the
average follow up period was 87.6 months (range, 2–128).
Recurrence in the residual thyroid gland or in a lymph node
was confirmed histologically. Distant metastasis at diagnosis
or during the follow up period was identified by means of
computed tomography, radioiodine scintigraphy, and routine
chest radiography. The disease free survival period was
calculated from the time of primary surgery to the final
contact day or the day that recurrence was identified.

................................................................
Abbreviation: PTC, papillary thyroid carcinoma
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RESULTS
Parathyroid involvement was found in 14 (7.9%) of 178 cases
of PTC with histological parathyroid examination. When the
incidence was calculated in all 355 cases, it became 14 of 355
(3.9%). In 14 cases with parathyroid involvement, one
parathyroid gland was examined histologically in 10 cases,
two glands in three cases, and three glands in one case. Only
one parathyroid gland was found to be involved by PTC in
each of the 14 cases. The parathyroid glands involved by PTC
were located outside the thyroid gland in all 14 cases, and no
intrathyroidal parathyroid cases were found. In 10 of the 14
cases, the parathyroid gland was directly invaded by PTC, and
in three other cases the PTC extended into the parathyroid
gland with an intervening fibrous capsule. Cancer deposits in
the parathyroid gland with no continuity from the main
tumour was seen in only one case in our series.5
The average age of the 14 patients with PTC with
parathyroid involvement was 60.4 years, which was older
than that of the 164 patients without parathyroid involvement (49.8 years old) and that of the total 341 patients
without parathyroid involvement (49.1 years old) (table 1).
The difference was significant (p = 0.0030). Of the 14
patients with parathyroid involvement, four were men (four
of 14; 28.8%). The male ratio was higher than that seen in the
164 control cases (10 of 164; 6.1%) and the total 341 cases
(17/324; 5.2%). In addition to parathyroid involvement,
parathyroid invasion beyond the thyroid capsule and into
Table 1

fat and/or muscle was seen in 13 of the 14 patients. No other
adjacent tissue structures, such as the trachea, oesophagus,
jugular vein, etc were involved in these 14 patients. The
incidence of parathyroid invasion was significantly higher
than that seen in the 164 control cases (p = 0.0156) and the
total 341 cases (p = 0.0010). Multiplicity of PTC was seen in
six patients. The average diameter of the tumours invading
the parathyroid in the 14 cases was 2.5 cm (range, 0.5–
5.8 cm). Thirteen of the 14 cases showed metastasis in one or
more regional lymph node. Based on the tumour size,
extrathyroid extension, and/or metastasis, 12 of the 14 cases
were classified into stage III/IV, one case belonged to stage II,
and another one belonged to stage I. Advanced stages were
seen more frequently in those PTCs with parathyroid
involvement than in the 164 control cases or the total 341
cases. However, there were no significant differences for
tumour size, multiplicity, incidence of lymph node metastasis, and recurrence between those PTCs with parathyroid
involvement and those without parathyroid involvement.
Follow up data were analysed in all the 178 patients with
histological parathyroid examination in our series. The follow
up period ranged from two months to 128 months and the
mean follow up period was 87 months, with 135 patients
having more than five years of follow up. Two of the 14
patients with PTC and parathyroid involvement had a
recurrence, whereas recurrence occurred in 10 of the 164
control patients and 22 of the 341 total negative patients. The
frequency of recurrence was not significantly different
between the three groups (p = 0.2409). Lung metastasis
was seen in two patients with PTC and parathyroid
involvement, but in only one of the 164 control patients
with PTC and in four of the 341 total patients. The difference
between the occurrence of lung metastasis in the patients
with parathyroid involvement and the 164 control patients
was significant (p = 0.0001).
The disease free survival rate of the 14 patients with
parathyroid involvement was 80.8%, which was less than

Comparison of papillary thyroid carcinomas with parathyroid involvement and those without parathyroid involvement
Parathyroid involvement
No

Age (mean)
Sex
Female
Male
Tumour size (cm)
Multiplicity
Single
Multiple
Extrathyroid invasion
No
Yes
Nodal metastasis*
No
Yes
Lung metastasis
No
Yes
Stage*
I/II
III/IV
Recurrence
No
Yes
Surgery
Lobectomy
Thyroidectomy`

Yes (n1 = 14)

With histology (n2 = 164) p Value (n1 v n2)

Total number (n3 = 341) p Value (n1 v n3)

60.4

49.8

0.0030

49.1

0.0017

10
4
2.5

154
10
2.0

0.0027

324
17
1.9

0.0002

8
6

123
41

0.1457

244
97

0.2442

1
13

75
89

0.0051

178
163

0.0010

1
13

45
112

0.0819

84
214

0.0839

12
2

163
1

0.0001

337
4

0.0002

2
12

87
70

0.0032

167
131

0.0022

12
2

154
10

0.2409

319
22

0.2525

3
11

69
95

0.1309

147
194

0.1075

0.1661

0.2713

*Nodal status was not examined in 43 cases, and their stages were unavailable for evaluation; including lobectomy, lobectomy with ischmectomy, ischmectomy,
and enuclation; `total thyroidectomy, near total thyroidectomy, or subtotal thyroidectomy.
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Statistical analysis
Time independent categorical data were evaluated using the
x2 test or the Student’s t test. Survival analysis was
performed with StatView-J 5.0 statistical software packages
(SAS Institute Inc, Cary, North Carolina, USA). For univariate analysis of time dependent variables, the Kaplan–
Meier method and the log rank test were used to determine
significant prognostic factors. The differences observed were
assumed to be significant if the probability was , 0.05.

Parathyroid invasion by thyroid carcinoma

that of the 164 patients with histological parathyroid
examination and the total 341 patients with PTC but no
parathyroid involvement (table 1), although the difference
was not significant (p = 0.1123; fig 1).
Parathyroid involvement was seen in nine patients older
than 55 years, and their disease free survival rate was
significantly lower than the 64 patients without parathyroid
involvement who were older than 55 (fig 2; p = 0.0027).
Furthermore, when the patients were divided into four
groups based on sex and parathyroid involvement, male
patients with parathyroid involvement also showed lower
disease free survival (fig 3). However, no significant
difference for disease free survival was found between PTCs
with or without parathyroid involvement when other
clinicopathological factors, such as nodal status, extrathyroid
extension, or pathological stage, were incorporated.
Extrathyroid invasion was seen in 102 patients with PTC—
13 cases with parathyroid involvement and 89 without
parathyroid involvement. Table 2 shows a comparison of
the clinicopathological parameters in the two groups of PTCs
with extrathyroid invasion. Parathyroid involvement was
frequently seen in the PTCs of older male patients. Among
the 13 extrathyroid invasion positive patients with PTC and
parathyroid invasion, two had lung metastases, whereas only
one of the 89 extrathyroid invasion positive patients without
parathyroid invasion had lung metastases (p = 0.0045),
although there were also more stage III cases among the
parathyroid invasion positive PTCs than among the parathyroid invasion negative PTCs (11 of 13 v 48 of 89;

Figure 2 Parathyroid involvement and disease free survival of patients
greater than 55 years old (Kaplan–Meier method). The disease free
survival rate of patients with parathyroid invasion was significantly lower
than those without parathyroid invasion (p = 0.0027).

Figure 3 Parathyroid involvement, sex, and disease free survival of
patients with papillary thyroid carcinoma (PTC) (Kaplan–Meier method).
PTCs were divided into four groups according to parathyroid invasion
and sex. Male patients with parathyroid invasion had the lowest disease
free survival rate. The differences among the four groups were significant
(p = 0.0042). F, female; M, male; P(2), parathyroid involvement
negative; P(+), parathyroid involvement positive.

p = 0.0441). When the comparison was made in only stage
III cases (two of 11 v one of 48), the difference was still
significant (p = 0.0284).
Venous invasion was seen more in PTCs that were
parathyroid invasion positive (three of 13 v six of 89),
although the difference was only of borderline significance
(p = 0.0524). We also noted a close relation between venous
invasion and lung metastasis, because venous invasion was
positive in two of three patients with PTC and lung
metastasis, and these two patients also exhibited parathyroid
invasion. No statistical analysis was carried out because of
the small numbers of patients.

DISCUSSION
In our present study, we found parathyroid involvement in
7.9% of patients with PTC, whose parathyroid glands were
histologically identified, and the rate was 3.9% of all 355
PTCs. The frequency was slightly higher than that seen in our
previous study.5 This figure is probably the most accurate one
because dissected parathyroid glands were identified histologically in all of the 178 PTCs, providing a greater chance of
identifying parathyroid gland involvement.
Our results suggest that parathyroid involvement by PTC is
not a rare phenomenon. However, to the best of our
knowledge, there have been no publications describing the
clinicopathological relevance of parathyroid invasion by PTC
in detail.2–4
Among various clinicopathological factors, extrathyroid
extension, tumour infiltration into the surrounding tissues
beyond the thyroid capsule, is one of the well established
predictors of a poor prognosis in patients with thyroid
carcinoma.8–12 As has been mentioned in many previous
reports, the adjacent tissue structures potentially invaded by
thyroid carcinoma include: fat, muscle, the oesophagus, the
trachea, the vagus nerves, the thymus, the carotid artery, and
the jugular vein, but involvement of the parathyroid gland
has not described in the major textbooks or publications on
PTC.8–12 In our previous study, parathyroid gland invasion
occurred in 2.2% of surgically treated patients.5 Although this
phenomenon was often accompanied by fat and/or muscle
invasion, in our present study we also found that patients
with parathyroid involvement by PTC have a greater chance
of lung metastasis. In addition, recurrence frequently
occurred in patients with parathyroid involvement, who
had a relatively low disease free survival compared with those
without parathyroid involvement, although the differences
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Figure 1 Disease free survival curve (Kaplan–Meier method) of patients
with papillary thyroid carcinoma, with and without parathyroid
involvement. The 10 year disease free survival rate of patients with
parathyroid invasion was 80.8%, which was not significantly different
from those without parathyroid invasion (90.1%).
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Parathyroid involvement

Mean age (years)
Sex
Male
Female
Tumour size (cm)
Multiplicity
Single
Multiple
Nodal metastasis*
Negative
Positive
Lung metastasis
Negative
Positive
Vascular invasion
Negative
Positive
Stage*
I/II
III/IV
Recurrence
Negative
Positive
Surgery
Lobectomy
Thyroidectomy

Positive (n = 13)

Negative (n = 89)

p Value

60.0

52.8

0.0465

3
10
2.6

5
84
2.2

0.0287

6
7

18
71

0.0395

1
12

16
71

0.3381

11
2

88
1

0.0045

10
3

83
6

0.0524

2
11

39
48

0.0441

11
2

83
6

0.2789

3
10

39
50

0.1557

0.3043

The x2 test or the Student’s t test was used to calculate the p values (p,0.05 was considered significant).
*Nodal status was not examined in two cases, and their stages were unavailable for evaluation.

between the two groups were not significant, which may
partly result from the small sample size of PTCs with
parathyroid involvement (14 cases). When comparing those
patients older than 55 years, we also noted with interest that
parathyroid involvement was a significant indicator of
disease free survival. The other clinical parameters of the 14
patients that were significantly different from the controls
were that the patients were older, there was a relatively
higher proportion of men, and the patients had a more
advanced stage of the disease. These parameters were also
reported as predictors of poor prognosis in PTC.8–11 Older age
has been reported as a predictor of worse prognosis, although
an exact cutoff point was not clearly identified in a large scale
study.13 In our study, we found that disease recurred more
frequently in patients older than 55 years, and that these
patients had a significantly lower disease free survival rate,
whereas if the cutoff point was 45 years of age the difference
was not significant.

‘‘Our results suggest that parathyroid involvement by
papillary thyroid carcinoma is not a rare phenomenon’’
Parathyroid glands are very small organs and are located
outside or close to the thyroid gland capsule.14–16 Their local
circulation, particularly lymphatic drainage, has not been
well established. Using a lymphatic endothelium specific
marker (monoclonal antibody against flt4),17 18 no lymphatic
channels were identified immunohistochemically in the
parathyroid glands involved by PTC (data not shown), and
many capillaries and small blood vessels were positively
stained by antibodies to CD34 and smooth muscle actin. The
provision of a rich blood supply in parathyroid glands with
PTC invasion may be related to the higher rate of lung
metastasis in those patients.
In addition, our study found that the incidence of
parathyroid involvement by PTC could be as high as 7.9%.
At thyroid surgery, parathyroid transplantation is often
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carried out to prevent hypoparathyroidism.19–22 Parathyroid
tissue is confirmed histologically by a pathologist during
surgery using cryostat sectioning, but the identification of
invasive PTC in parathyroid tissue may be difficult in such
sections, and is often ignored. To avoid the transplantation of
PTC together with parathyroid tissue, pathologists should be
aware that up to 7.9% of parathyroids may be involved by
PTC. Thus, parathyroid tissue for autotransplantation should
be selected from the contralateral side (which has never been
seen to be involved by cancer) instead of the ipsilateral side,
which has a greater chance of cancer invasion.
In conclusion, in our study parathyroid involvement was
seen in a group of patients with PTC who were older, in a
more advanced stage of disease, and had a greater incidence
of lung metastasis compared with controls; in addition there
was a relatively higher proportion of men in this group.
Although the cases with parathyroid involvement were small

Take home messages

N
N
N
N

Parathyroid involvement was seen in 7.9% of papillary
thyroid carcinomas (PTCs) with histological parathyroid examination and 3.9% of all PTCs
Parathyroid involvement was seen in a group of
patients with a relatively higher proportion of men,
who were older, in a more advanced stage of disease,
and had a greater incidence of lung metastasis
compared with controls
Parathyroid involvement correlated with shorter disease free survival
Parathyroid invasion in thyroid carcinoma is an
important histopathological parameter indicating an
aggressive course of disease
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Table 2 Comparison of papillary thyroid carcinomas with and without parathyroid
involvement among 102 patients with extrathyroid invasion
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in number, this phenomenon correlated with shorter disease
free survival. Therefore, parathyroid invasion in thyroid
carcinoma is one of the important histopathological parameters indicating an aggressive course.
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