
Table 2. Histopathological features of the three parathyroid carcinomas

Case no Gross pathology Histopatological evaluationa

Ki-67 
Labeling 

Indexb Mean NORA valuec

1. A whitish and lobulated 
parathyroid mass separated from 
surrounding tissues by a fibrous 
capsule. The mass measured 2.2 
x 2 cm with a weight of 3 g

Neoplastic elements characterized by round 
nuclei with prominent nucleoli were arranged 
in solid and diffuse nodules. Thick, sharply 
outlined bands of collagenous tissue were 
projected from the capsule into the interior of 
the mass, giving rise to irregular lobules. At 
the periphery of the lesion, areas of capsular 
invasion by neoplastic cells as well as neoplastic 
thrombi inside vessels were detected (see 
Figure 2, panel A).

3.75 4.287 μm2

(Standard Error 0.168)
(See Figure 3, panel C)

2. Parathyroid mass of 6x5x5.5 
cm, surrounded by a grayish, 
discontinuous capsule

Neoplastic elements appeared uniform with 
central hyperchromatic nuclei, occasional 
prominent nucleoli and clear cytoplasm. They 
were arranged in irregular lobules exhibiting 
a trabecular pattern. At the periphery of the 
lesion, areas of invasion of the thyroid as well as 
soft tissues were detected.

3.12 4.425 μm2 
(Standard Error 0.113)

3. Intrathyroidal parathyroid mass 
of 3.5×3×3.5 cm surrounded by 
a dense fibrous capsule

The neoplastic elements, arranged in 
solid sheets with a cordonal pattern, were 
monomorphous, with round to ovoid, enlarged 
nuclei, frequently evident nucleoli and clearly 
demarcated cytoplasms. The capsule appeared 
discontinuous for the presence of proliferating 
neoplastic solid cell nests.

3.09 4.735 μm2 
(Standard Error 0.201)

a Histopathological examination was carried out on formalin-fixed paraffin-embedded tissue blocks. b On 5µ parallel section, immuno-
histochemistry for Ki-67 antigen was performed using the monoclonal antibody MIB-1 (Dako Cytomation, Copenhagen, Denmark; 
working dilution 1:200), after an antigen retrieval pre-treatment by three cycles x 5 min (0.01 M citrate buffer, pH 6.0) in a microwave 
oven. The Ki-67 staining score was evaluated by counting the percentage of positive nuclei per 1000 neoplastic cells in up to 10 repre-
sentative fields of the whole neoplastic portions; all degrees of nuclear staining intensity were taken into consideration. c Standardised 
silver-stained Nucleolar Organizer Regions (AgNOR) analysis was performed as reported elsewhere (see ref. 10), and the mean 
area (in square micrometres) of AgNORs per nucleus (NORA) was evaluated by means of an image analyser and specific softwares. 
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serum level of PTH of 5 pg/mL and calcemia of 8.2 
mg/dL. The patient was followed up for five years, 
during which serum levels of calcium and PTH re-
mained within the normal range with no recurrent 
disease detected at US, 99mTc-MIBI scintigraphy and 
contrasted-computed tomography (CT). 

CASE 2

Woman, aged 54 years. Two years before, severe 
osteoporosis was discovered (DEXA T-scores of 
-4.8 SD at both the lumbar spine and femoral neck). 
X-rays and CT scan of the spine showed diffuse 
osteoporosis and a vertebral compression fracture 
in the thoracolumbar junction (T10). Whole-body 

bone scintigraphy with 99mTechnetium methylene-
diphosphonate (99mTc-MDP) displayed an abnormal 
uptake in the T10 vertebral body, as well as a number 
of areas of increased activity in some ribs (fourth and 
fifth right ribs, and fourth left rib) and long bones 
(proximal right femur and upper tibiae). Medical 
therapy with bisphosphonates and vitamin D was 
started. The vertebral fracture was treated with percu-
taneous vertebroplasty (bone cement augmentation). 
In the following two years, the patient complained 
of progressive bone pain; both spinal and femoral 
BMD did not improve. Moreover, a new vertebral 
collapse occurred at T9, as detected at CT scan. The 
patient was referred to the Endocrinology Unit for 
suspected hyperparathyroidism. Biochemical data 




