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Abstract. The clinical and pathological data of patients with primary hyperparathyroidism (PHPT)
with or without bone disease were analyzed before and after, and the changes of the two were
analyzed and compared. Methods The clinical data and follow-up results of 140 PHPT patients who
were treated in the general surgery department of Beijing Jishuitan Hospital from January 2013 to
December 2018 were retrospectively analyzed. Results Preoperative parathyroid hormone (PTH)
increased in PHPT patients, and serum calcium increased in 134 (95.7%) patients. Patients with
bone lesions had significantly higher PTH levels before surgery than those without bone lesions (p
= 0.000), and postoperative PTH levels were significantly higher than those without bone lesions (p
= 0.000). The level of 25- (OH) D3 was significantly lower in patients with bone lesions before
operation than in those without bone lesions (p = 0.031), but there was no significant difference in
postoperative 25- (OH) D3 (p> 0.05). Preoperative blood calcium levels were not statistically
different between the two groups. Patients with bone lesions had significantly lower blood calcium
levels at 1 day and 1 week after surgery than those without bone lesions. The level of ALP in
patients with bone lesions was significantly higher than that in patients without bone lesions before
surgery and 1 month after surgery, and there was no significant difference between the two at 1 year
after surgery. Conclusion Surgery is an effective method for treating patients with PHPT. Compared
with patients without bone disease, the levels of PTH, blood calcium, phosphorus, and ALP are
significantly different before and after surgery. Therefore, in the clinical work, we have Patients
with diseased PHPT should pay more attention to early detection and diagnosis, so as to reduce
complications.
The Primary hyperparathyroidism (PHPT) is caused by excessive parathyroid hormone (PTH)
secretion caused by parathyroid adenoma, hyperplasia, adenocarcinoma, etc., causing calcium,
phosphorus and bone metabolism Disorders, which in turn cause multiple organ organ disease [1,2].
The incidence of PHPT is relatively high in western countries, about 0.1% -0.4% [3], while the
incidence in China is relatively low, and there is no large-scale epidemiological statistics.
Because PHPT often causes abnormal calcium and phosphorus metabolism, bone disease is a
more common parathyroid organ disease. Many patients often use bone disease as the first symptom,
so they are often misdiagnosed clinically as bone tumors or other primary bone diseases. , May lead
to delay or error in treatment, thereby delaying the diagnosis and treatment of the disease [4]. The
fundamental treatment for PHPT is surgical removal of hyperparathyroidism. Monitor the effects of
parathyroid hormone (PTH), 25- (OH) D3, blood calcium, blood phosphorus, and alkaline
phosphatase (ALP) before, during, and after surgery to determine the effect of surgery, avoid
missing diseased glands, The post-recovery situation is of great significance [5].This study
retrospectively analyzed the clinical records and follow-up results of 140 PHPT patients treated in
the general surgery department of Beijing Jishuitan Hospital from January 2013 to December 2018.
1. Materials and methods
1.1 General Information
A total of 140 PHPT patients who were treated in Beijing Shuitan Hospital were included in this
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study. The patient's medical history and symptoms were retrospectively analyzed. Signs,
examinations, surgery, and follow-up were analyzed to exclude secondary hyperparathyroidism.
Patients with bone lesions mainly showed limb pain, osteoarthritis, osteoporosis, pathological
fractures, bone cystic changes, femoral joint deformities, etc., without bone lesions mainly
manifested as urinary stones, gastrointestinal symptoms or asymptomatic physical examination
findings. In this study, PHPT patients were classified and analyzed based on the presence or absence
of bone lesions, and the differences and clinical significance between the two were explored.
All patients underwent neck color Doppler ultrasound, neck CT, and radionuclide 99Tcm-MIBI
parathyroid imaging examination, all found parathyroid lesions; PTH, 25- (OH) D3, liver and
kidney function, electrolytes, ALP was performed and bone density was measured. Postoperatively,
PTH, 25- (OH) VD3, blood calcium, phosphorus, and ALP were reviewed at 30 minutes, 1 day, 1
week, 1 month, 3 months, and 1 year after the operation. Normal blood PTH is 15.0-65.0pg / ml,
normal 25- (OH) D3 is 20.00-40.0ng / ml, normal blood calcium is 2.11-2.52mmol / L, blood
phosphorus 0.85-1.51mmol / L, ALP The normal value is 45-125IU / L.
1.2 Surgical treatment and follow-up
All patients underwent general anesthesia. Parathyroid gland exploration was performed during
the operation to remove the parathyroid mass. If canceration was suspected, the tissue surrounding
the mass was removed together. Frozen pathological examination confirmed the tumor as a
parathyroid tumor. The PTH was checked again 30 minutes after the lesion was removed, and if it
was> 50% lower than before surgery, the lesion was considered to be completely removed [6]. All
cases were followed up after surgery.
1.3 Statistical methods
Statistical analysis was performed using SPSS 20.0 software. Analysis and comparison of PHPT
with bone lesions and PHPT without bone lesions were performed. Chi-square test was used for
counting data, and t-test was used for measurement data for two independent samples. P≤0.05 was
considered statistically significant.
2. Result
In this study, 52 patients were male and 88 were female; the median age was 49 years (15-85
years); 100 patients had bone disease (34 patients had fractures), and 40 patients had no obvious
bone symptoms. The largest median diameter of parathyroid tumors is 2.75 cm (0.80 to 7.0 cm); the
median weight is 2.745 mg (0.10 to 45.60 mg); the median operation time is 105 min (50 to 390
min); There were 134 cases of parathyroid adenoma and 6 cases of adenocarcinoma. Younger PHPT
patients (<49 years) were more likely to develop bone lesions than older patients (≥49 years) (p =
0.005, 82.4% vs. 61.1%). There was no significant difference in gender, tumor diameter, pathology,
weight, and operation time between the two groups (p> 0.05). (Table 1)
All patients had elevated PTH before surgery, with a median value of 820.40 pg / ml and an
average value of 1056.13 ± 77.94 pg / ml; 134 (95.7%) patients had elevated blood calcium and 101
(72.1%) had decreased phosphorus. 104 cases (74.3%) had increased ALP. Patients with bone
lesions had significantly higher PTH before surgery than those without bone lesions (p = 0.000).
Patients with bone lesions had significantly lower PTH levels at 30 minutes, 1 day, 1 week, 1 month,
and 1 year after surgery than those without PHPT. Patients with bone disease (p = 0.000). 25- (OH)
D3 was significantly lower in patients with bone lesions before surgery than in patients without
bone lesions (p = 0.031), while 25- (OH) D3 was not statistically different after surgery (p> 0.05).
Preoperative blood calcium was higher in patients with bone lesions than in patients without bone
lesions, but there was no statistical difference (p> 0.05), and the decrease in blood calcium levels at
1 day and 1 week after surgery was significantly greater than that without bone lesions (p = 0.029,
0.004), and no statistical difference was observed in the serum calcium reduction value at 1 month
and 1 year after operation (p> 0.05). The postoperative blood phosphorus level of patients gradually
increased, and those with bone lesions before, 1 day and 1 month after surgery were significantly
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lower than those without bone lesions (p = 0.018, 0.000, 0.002), and 1 year after surgery. Patients
with bone lesions had significantly higher blood phosphorus levels than those without bone lesions
(p = 0.031). The serum ALP level of patients gradually decreased after surgery. The level of ALP in
patients with bone lesions was significantly higher than that in patients without bone lesions before
surgery, 1 day and 1 month after surgery (p = 0.000, 0.000, 0.001), and neither of them was 1 year
after surgery. Statistical differences (Table 1).
Table 1 Comparison of clinicopathological data of PHPT patients with or without bone lesions
Clinical pathology
Gender
Female
Male
Age
＜49
≥49
Tumor diameter(cm)
＜2.75
＞2.75
Pathological type
Adenoma
Atypical
adenoma
or
adenocarcinoma
Weight(g)
Operation time(min)
PTH
After operation 30min
Day 1 after operation
Week 1 after operation
First
month
after
operation
First year after operation
25-(OH)D 3
Week 1 after operation
Year 1 after operation
Blood calcium
Day 1 after operation
week 1 after operation
First
month
after
operation
First Year after operation
Blood phosphorus
Day 1 after operation
First
month
after
operation
First 1 after operation
ALP
Day 1 after operation
First
month
after
operation
First year after operation

Bone disease

P

None (40)

Have (100)

24(27.3%)
16(30.8%)

64(72.7%)
36(69.2%)

12(17.6%)
28(38.9%)

56(82.4%)
44(61.1%)

24(33.8%)
16(23.2%)

47(66.2%)
53(76.8%)

34(28.1%)
6(31.6%)

87(71.9%)
13(68.4%)

4.03±1.21
120.50±7.73
560.53±122.16
525.08±109.41
560.17±117.98
531.33±112.80
516.62±111.54

4.63±0.47
109.63±4.62
1254.28±90.57
1201.00±83.63
1308.45±88.58
1272.83±88.04
1241.60±87.37

0.574
0.213
0.000
0.000
0.000
0.000
0.000

419.69±118.97
10.23±0.76
8.20±0.80
18.55±1.96
2.78±0.04
0.64±0.07
0.70±0.07
0.65±0.13

1239.37±106.97
8.16±0.52
8.18±0.60
14.86±1.07
2.61±0.04
0.79±0.03
0.94±0.04
0.87±0.06

0.000
0.031
0.989
0.083
0.298
0.029
0.004
0.082

1.31±0.13
0.84±0.06
0.74±0.04
1.02±0.05

1.56±0.07
0.70±0.02
0.60±0.02
0.85±0.03

0.091
0.018
0.000
0.002

1.02±0.04
275.28±58.46
216.88±45.37
217.41±59.88

1.17±0.04
716.64±75.05
582.50±65.49
546.17±75.02

0.031
0.000
0.000
0.001

112.64±19.20

122.20±13.26

0.695

0.658

0.005

0.165

0.755

Discussion
Patients with PHPT have systemic multiple organ system symptoms due to elevated PTH,
especially the skeletal system. They are often diagnosed with orthopedic misdiagnosis as other
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diseases and cannot be correctly diagnosed. Complete tumor resection is currently the most
effective method for treating PHPT, and most patients can get clinical cure [7]. In this study, all
patients had elevated PTH before surgery. Most patients had elevated blood calcium, decreased
blood phosphorus, and increased ALP. Especially young patients were more prone to bone lesions.
Patients with bone lesions had significantly lower levels of PTH before surgery and within 1 year
after surgery than those without bone lesions, which are generally consistent with the results of
previous studies by other researchers [8]. The level of 25- (OH) D3 in patients with bone disease
was lower than that in patients without bone disease, and there was no difference at 1 year after
operation. The serum calcium level of patients with bone lesions decreased significantly after
surgery. The level of ALP in patients with bone lesions was significantly higher than that in patients
without bone lesions before and 1 month after surgery.
Previous studies have shown that patients with PHPT secrete a large amount of PTH to dissolve
bone into the blood and cause hypercalcemia, and also promote the conversion of kidney 25- (OH)
D3 into the more active 1,25- (OH) D3, further promoting intestinal absorption of calcium, thereby
Aggravate hypercalcemia; at the same time, renal tubular reabsorption of phosphorus decreases, and
phosphorus excretion increases, causing blood phosphorus to decrease. These phenomena are more
pronounced in patients with bone lesions and are similar to the results we observed. Sustained
increase in PTH can cause extensive bone resorption and decalcification, and in severe cases can
cause fibrocystic osteitis. These patients with elevated serum alkaline phosphatase suggest
increased osteoblast activity [9]. Bone lesions are mainly bone pain and diffuse osteoporosis in the
early stage, which runs through the entire disease process, and subperiosteal absorption occurs in
the advanced stage. Cellular osteitis occurs in the late stage, and osteoclast activity increases,
causing bone decalcification and Dissolved and absorbed, replaced by fibrous tissue hyperplasia,
fibrous tissue deformation and bleeding, old blood in the capsule, more common in the long bones
of the extremities, sacrum, jaw and other places [10, 11]. Surgical removal of the lesion is the key to
treatment. Blood PTH and blood calcium levels are important indicators to determine the success of
the operation. Prompt surgical treatment can reduce the occurrence of serious complications such as
bones and joints; PTH levels gradually decrease after surgery, and bone pain and bone Osteopathy
such as osteoporosis and fractures will be significantly improved in 6-12 months after surgery,
while the repair of skeletal structure will take 1-2 years or longer [12], which requires further
follow-up and observation. . With the improvement of the condition, the related indexes of
postoperative bone metabolism of the patients in this study gradually became normal, and the
laboratory test results of both patients with and without bone lesions gradually approached.
Conclusion
Surgical resection is an effective method for treating PHPT, especially in patients with PHPT
who have bone lesions. The skeletal system symptoms are more obvious. Changes in serum PTH,
calcium, phosphorus, and alkaline phosphatase are more obvious after surgery. Therefore, for
patients with PHPT who have bone lesions, we should pay more attention to clinical work, early
detection and diagnosis and treatment, so as to reduce the occurrence of complications.
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