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Introduction

Parathyroid conditions causing Primary Hyperparathyroid-
ism (pHPT) can be divided into: single gland disease and multi 
gland disease. pHPT most commonly caused by Typical Ad-
enomas (PA) that are generally benign proliferations in one of 
the glands and hyperplasia that usually affects all four glands. 
Parathyroid Carcinoma (PC) that is characterized by rapid and 
invasive growth and Atypical Parathyroid Adenomas (APA) are 
very rare conditions [1,2,18]. Atypical Parathyroid Adenomas 
(APA) have features of adenomas and carcinoma, but they do 

not grow invasively. Patients are often initially asymptomatic, 
but laboratory studies show increased levels of calcium and 
PTH, that are usually higher than in typical adenomas, but lower 
than in carcinoma [6,8,22]. In the case of APA histology shows 
incomplete invasion of the capsule, fibrous bands, pronounced 
trabecular growth, increased mitotic activity, tumor necrosis 
without signs of capsular or vascular invasion [7,14,23]. The 
diagnosis is similar to typical adenomas (PA), with differences 
in pathological evaluation, although further tests should be 
performed to exclude presence of malignancy. Therapeutic ap-
proach is surgical - resection of the adenoma, and it is curative in 
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most of the cases. It is very hard to differentiate benign adeno-
mas (PA) from Atypical Adenoma (APA) in some cases, not even 
histopathological evaluation is conclusive [28,29]. Additionally, 
malignant transformations can occur within Atypical Adenoma 
(APA) and can be missed if the sample for biopsy was not taken 
correctly [14,18,33]. APA is a lesion with suspected clinical and 
histological malignancies, but does not fully meet the criteria 
for the diagnosis of PC according to the World Health Organiza-
tion (WHO) [28]. The main purpose of this study is to identify 
clinical, laboratory and histological differences in patients with 
Typical Adenoma (PA) and APA, and to assess the risk of relapse 
of pHPT in patients with APA. Presentation of the differences 
between typical and atypical adenomas, hyperplasia and cancer 
and analyses the data about factors influencing treatment and 
its outcomes, differences in diagnostic approaches and clinical 
presentation.

Materials and methods

We congregated medical data from group of 1,019 patients 
suffering from Primary Hyperparathyroidism (pHPT) who had 
been treated in our clinic. Histopathological changes suspected 
of being malignant were found in 71 patients, but the diag-
nosis of Parathyroid Cancer (PC) was confirmed in 29 patients 
and 5 (2 woman and 3 men) were finally diagnosed with Atypi-
cal Parathyroid Adenomas (APA). The mean age of the total of 
1,019 patients was 54 years (range 19 to 81 years), the Parathy-
roid Cancer (PC) group was 53 years (range 28 to 69 years) and 
52 years (range 38 to 68 years) of atypical adenoma (APA). In 
the entire group of 1,019 patients, in 19 patients the recurrent 
or persistent hyperparathyroidism linked to hypercalcemia was 
found after initial parathyroidectomy - which was not a case in 
the study group with APA. Our team performed detailed inves-
tigation of clinical signs and symptoms, the preoperative and 
postoperative blood serum levels of calcium and parathyroid 
hormone. Additionally, we measured the success rate and re-
sult after performance of primary parathyroidectomy. We also 
compared the anatomical localization sites of patients with 
double parathyroid adenoma to those with single gland neo-
plasm (adenoma or hyperplasia). Every patient was diagnosed 
with primary hyperparathyroidism on the basis of biochemical 
results and radiological measures. Each of them had developed 
hypercalcemia which needed to be monitored, because 2 cas-
es were in serious risk of hypercalcemic crisis occurrence. The 
signs and symptoms of each patient were established during 
the preoperative visit and directly during hospitalization period 
after the surgery. During the time of follow-up all patients had 
blood serum calcium levels monitored together with PTH. 

Methods of statistical analysis

All of the collected data was included in a spreadsheet in Mi-
crosoft Office Excel 2019. The statistical analysis was performed 
in Statistica 12.5. After establishing and calssifying the data us-
ing a Kolmogorow-Smirnow test, we used Student’s t-test to 
compare data with normal distribution, and for the non-normal 
distribution data, we used the Mann-Whitney U test. The re-
sults are presented as percentage changes, full numbers, means 
and standard deviations. The level of significance was calculat-
ed at p<0.05. Effect size - ES - was determined using: Youle’s Phi 
coefficient and Cramer’s V.

Results 

From the group of 1,019 patient’s APA were confirmed in 5 
(2 woman and 3 men) between 38 to 68, av 52 years. No history 
of irradiation to the neck or familial HPT was reported. 90.6% of 
the cases - including all APA patients - were symptomatic at the 
time of admission, although symptoms were mostly due to hy-
percalcemia, in variety of fatigue, weakness, depressed mood, 
bone and muscle pain. Patients with APA were characterized by 
higher frequency of depression (80.0%), musculoskeletal symp-
toms (80.0%), nephrolithiasis (80.0%), osteoporosis (60.0%), 
and stomach/duodenal ulcers (40.0%) (Table 1). 

Majority of tumors in a group of 1,019 patients were local-
ized in the neck region 93.5% and 6.5% were in the mediasti-
num. In the group of patients with APA, lesions were located 
once in the mediastinum. In 84% of patients - including all APA 
patients - the lesions were singular and 16% had multiple with 
predominance of 2 lesions, more than 3 lesions were also found 
sporadically. Characteristics of patients are presented in (Table 
2).

Table 1: Symptoms of patients with pHPT.

Symptoms All patients 
(n=1019)

Patients 
with APA 

(n=5)
p value

Myalgia and bonepain 797 (78.4 %) 4 (80.0%) 0.20

Arterialhypertension 493 (48.5%) 3 (60.0%) 0.14

Nephrolithiasis 385 (37.9%) 4 (80.0%) 0.13

Anorexia 175 (17.2%) 1 (20.0%) 0.10

Osteoporosis 245 (24.1%) 3 (60.0%) 0.11

Fatigue 242 (23.8%) 1 (20.0%) 0.11

Constipation 226 (22.2%) 1 (20.0%) 0.10

Depression 162 (15.9%) 4 (80.0%) 0.10

Chronicrenalfailure 145 (14.3%) 2 (40.0%) 0.09

Weightloss 129 (12.7%) 1 (20.0%) 0.09

Stomach/ duodenalulcers 113 (11.1%) 2 (40.0%) 0.09

In a group of 1,019 patients operated for pHPT, the growths 
were almost equally distributed in the left or right parathyroid 
gland, but most were localized in the regions of inferior lobes 
of thyroid. In the group of patients with APA, all lesions were so 
localized. We also performed a comparison of neoplastic glands 
occurrence between patients with single gland changes and 
those with multiple abnormal glands. The exact comparison 
with total number of patients, by the means of localization and 
number of disordered glands with the group of patients treated 
for APA is shown in (Table 3). 

Table 3 localization of parathyroid glands in patients oper-
ated for APA and PA, PC Factor No of patients test statistic p 
value ES APA PA PC n=5 n=850 n=29 localization left superior 
0 98 5 5.96 0.015 0.10 inferior 1 210 12 right superior 0 39 2 
6.07 0.014 0.10 inferior 4 503 10 3 patients had parathyroid-
ectomy. 1 patient had parathyroidectomy with the removal of 
thyroid lobe and 1 patient had en bloc resection. There were no 
patients which were re-operated for recurrences of hypercalce-
mia. All of the patients were alive with no evidence of disease. 
In the group of 1,019 patients, postoperative patient monitor-
ing showed that in most of the cases parathyroidectomy was 
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Table 2: Characteristics of the patients operated for APA and 
PA, PC.

Factor

No of patients
test 

statistic
p 

value ESAPA PA PC

n=5 n=850 n=29

Sex

 

3 244 12

0.06 0.508 0.05

M

2 606 17F

Age years 
from-to M

33-69 21-79 29-69
-1.18 0,.20 0.01

(average) (53.3) (55.0) (55.9)

F
49-59 19-81 28-60

-0.96 0.234 <0.01
(53.5) (55.4) (56.2)

Symptoms
Yes 5 773 27

  0.93 0.184 0.05
No 0 77 2

Table 3: Localization of parathyroid glands in patients operated 
for APA and PA, PC.

Factor

No of patients test 
sta-

tistic

p 
value ESAPA PA PC

n=5 n=850 n=29

localiza-
tion

left

supe-
rior 0 98 5

5.96 0.015 0.10
infe-
rior 1 210 12

right

supe-
rior 0 39 2

6.07 0.014 0.10
infe-
rior 4 503 10

successful. Approximately 96.2% of patients did not have symp-
toms after treatment and their calcium and parathyroid hor-
mone levels stabilized. Patients were monitored for 5 years and 
their symptoms did not reoccur and the levels of calcium and 
PTH stayed within normal ranges. In the group of APA patients, 
no signs of recurrence of hyperthyroidism were found during 
the follow-up. In the APA group, we observed slightly higher lev-
els of ionized calcium and PTH in the blood serum compared to 
the group of patients with typical Parathyroid Adenomas (PA). 
Statistically, male group scored higher levels of calcium and PTH 
than women - similarly in patients with APA. After surgical man-
agement calcium and PTH levels dropped to normal values, as 
shown in (Table 4) (Figures 1,2).

Regardless of the cause of primary hyperparathyroidism, 
surgical therapy has a high curative rate. According to the study 
of 1,019 cases, 96.2% of patients - including patients with APA 
- after parathyroidectomy were cured and did not experience 
further episodes of hypercalcemia in the following 5 years. 
Surgical approach of treatment of hyperparathyroidism is very 
effective and even in the case of malignant cause of the hyper-
parathyroidism, the full resection of the tumor and fast diagno-
sis is a life saving measure with high survival rate. 

Discussion

In our study we presented patients that developed primary 

hyperparathyroidism, that could be caused by Typical Adenoma 
(PA), Atypical Adenoma (APA), Hyperplasia and Cancer (PC). Ac-
cording to our research, most cases suffered the symptoms of 
hypercalcemia due to hyperplasia and Typical Adenoma (PA) 
that are benign conditions. The therapeutic outcome for this 
patients’ group was very satisfactory with a very high rate of 
curability [1,3,28]. On the other hand, patients with Atypical 
Parathyroid Adenomas (APA) are at higher risk of development 
of Parathyroid Carcinoma (PC), thus it is very important from a 
surgical point of view to resect all of the tumor to prevent devel-
opment of malignancy [2,7,33]. Patients will develop symptoms 
due to hypercalcemia, that mostly include fatigue, malaise, con-

Table 4: Levels of ionized calcium and PTH in blood serum in 
patients undergoing surgical treatment due to APA and PA, PC.

Factor
Exam-

ina-
tion

before operation after operation
Z p η2

value 
levels

aver-
age

value 
levels

aver-
age

Group 
of APA 

patients

n=5

PTH
54.6-
1560

57.12 22-59.1 37.42 26.78 <0.001 0.38

Cal-
cium

1.71-
2.98

2.13
1.18-
1.27

1.21 26.83 <0.001 0.36

Group 
of PA 

patients

n=850

PTH
45.6 

-1265
154.51 3.1-176.8 36.74 27.59 <0.001 0.38

Cal-
cium

1.43-
2.99

1.88
0.78-
12.01

2.43 27.58 <0.001 0.37

Group 
of PC 

patients

n=29

PTH
45.6 

-1265
154.51 3.1-176.8 36.74 27.59 <0.001 0.38

Cal-
cium

1.43-
2.99

1.88
0.78-
12.01

2.43 27.58 <0.001 0.37

Figure 1: Levels of ionized calcium in blood serum in patients un-
dergoing surgical treatment of APA.

Figure 2: Levels PTH in blood serum in patients undergoing surgical 
treatment of APA.
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stipation, bone and muscle pain, decreased concentration and 
depressive episodes [5,28]. After obtaining laboratory blood ex-
amination results, we can observe increased levels of calcium 
and PTH that is indicative of hyperparathyroidism [6,27]. Later 
we have to distinguish the cause of the disorder. Neck USG can 
be performed to identify if the gland is enlarged, although the 
results are usually not enough for diagnosis of hyperplasia [7,8]. 
The Tc (99 m)-sestamibi scintigraphy can help with a diagnosis, 
by localization of changed parathyroid gland with a sensitivity 
of 70-90%, unfortunately its use is limited in multiple lesions of 
the gland [9,30]. Therefore, use of USG and scintigraphy could 
markedly increase sensitivity of the diagnosis. Unfortunately, re-
cent studies showed that even this method is not very accurate 
and many patients cannot be diagnosed only upon the results 
of both of these examinations [10]. APA are extremely rare and 
have only been described 23 times in literature [12,27]. They 
lack specific criteria from histopathological point of view, it is 
not possible to differentiate them from benign adenomas and 
cancerous lesions neither by imaging methods nor macroscopi-
cally. Microscopically, they have some features of carcinoma - 
they adhere to contiguous structures, bends of fibrosis, solid 
trabecular growth, mitotic activity, but they do not invade the 
capsule, what is a hallmark of malignancy [12,13,26]. Although, 
the lack of specific criteria for histopathologic makes it extreme-
ly hard to always correctly diagnose the Atypical Adenoma 
(APA). The proposed criteria require the presence of at least 2 
of those symptoms: Intraoperative adherence, bands of fibrosis, 
pronounced trabecular growth, strong mitotic activity, necrosis, 
small cells with high nuclear/cytoplasmic ratio, cellular atypia in 
the absence of unequivocal signs of malignancy [13,14,24]. Use 
of imaging studies like USG or scintigraphy is limited, because it 
is not giving the definitive diagnosis. Clinical picture can be very 
varying, generally the hypercalcemia is slightly lower than seen 
in cancer, but higher than in Typical Adenoma (PA). All those 
similarities make it extremely difficult to distinguish atypical ad-
enoma from carcinoma and benign lesion. The diagnosis of can-
cer should be supported if there is an invasion of capsule, ves-
sels, neighbouring structures [14,25]. The treatment of choice 
of Atypical Parathyroid Adenoma (APA) is parathyroidectomy. 
Without evidence of macroscopic local invasion, the value of en 
bloc resection at initial surgery remains debatable. The surgeon 
performing the operation has to be very vigilant and check sur-
rounding tissues for necrosis or any other abnormalities. Also 
helpful is intraoperative histopathological evaluation in case 
of doubt. After performing the procedure, the patient should 
be closely monitored, especially in unclear cases [15]. From a 
histological point of view the Parathyroid Carcinoma (PC) can 
be misdiagnosed as an Atypical Adenoma (APA) - due to inad-
equate histopathological sample or other causes. Clinically, the 
physician should consider diagnosis of carcinoma when the pa-
tient presents with renal and bone symptoms simultaneously 
because dual presentation is quite rare in case of adenomas. 
Laboratory studies of very high levels of calcium and PTH also 
can indicate presence of malignancy. On physical examination 
and sonographic evaluation masses bigger than 3 cm should 
be considered to be malignant [17,23]. Histopathological stud-
ies and genetic analysis of lesions can help with diagnosis of 
cancerous lesions, but are not always definitive. The diagnosis 
is confirmed if there is obvious sign of invasive growth of the 
tumor, either invasion of capsule, vessels, neighbouring struc-
ture or presence of metastasis at the time of presentation. Al-
though metastatic progression of the tumor is very slow, usually 
cancer is in an earlier stage. Scintigraphy and USG studies are 
not very helpful because just upon them we cannot distinguish 

adenoma and carcinoma [15,17]. Additionally, adjacent lymph 
nodes should be resected as well [16,17]. If the diagnosis was 
confirmed based on the result of pathological studies of tumor 
resected during primary surgery, the treatment becomes more 
complex. Reoperation is advised in cases in which the surgery 
did not restore levels of calcium and PTH. In cases where pri-
mary surgery resolved the symptoms, patients should be strictly 
monitored and the levels of calcium and PTH should be mea-
sured regularly for surveillance of cancer return [17,29]. Prima-
ry hyperparathyroidism is a clinical manifestation of benign and 
malignant conditions. Quick and precise diagnosis followed by 
surgical resection of hyperfunctioning tissue is the only curative 
approach [21,22,32]. Multidisciplinary approach should always 
be preferred in patients with this condition due to difficult dif-
ferential diagnosis and not clear criteria [23].

Conclusion 

1.	 Primary hyperparathyroidism can be a manifestation 
of growing adenoma, hyperplasia of the gland, carcinoma or 
atypical parathyroid adenoma. 

2.	 In case of diagnosis of atypical adenoma, patients af-
ter parathyroidectomy should be closely monitored for any evi-
dence of malignant proliferation. 

3.	 Although, vast majority are caused by benign lesions, 
the malignancies can present very similarly making it very dif-
ficult to quickly diagnose and treat - especially in the case of 
atypical adenoma. 

4.	 The laboratory examinations can be helpful, especially 
if very high levels of calcium and PTH are noted. The PTH and 
ionized calcium levels can be a good prognostic factor, but are 
not definitive in the differential diagnosis between atypical ad-
enoma, cancer or parathyroid adenoma. 

5.	 Some clinical features and histopathological evalua-
tion of the lesion in many cases can be very helpful in the dif-
ferential diagnosis, but not always is enough for formation of 
conclusive diagnosis. 

6.	 In cases that are very suspicious for malignancy, ag-
gressive surgical approach is preferred and cautious monitoring 
of a patient after surgery is extremely important for establishing 
a good prognosis.
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