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Abstract 

This case reported a 34-year-old male with osteoporosis due to hyperprolactinemia. A 34-year-old male was admitted to the 
hospital due to long-term low back pain, and bone density examination indicated osteoporosis. Further examination showed 
that his prolactin level was significantly increased, suggesting that hyperprolactinemia led to his osteoporosis, thereby causing 
low back pain. On the basis of bromocriptine, calcium, vitamin D3 and bisphosphonate were given to the patient, and the pain 
symptoms and bone density of the patient improved rapidly. This case suggested that screening for secondary factors should 
be strengthened for osteoporosis in young men, and attention should be paid to the treatment of primary disease while anti-
osteoporosis drug treatment.
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Case Report
A 34-year-old non-smoking man entered the endocrinology 
department of our hospital because of "intermittent low back 
pain for more than 2 years, aggravated for 1 week." Two years 
before admission, there was intermittent low back pain, which 
was aggravated after standing for a long time. At that time, 
the double-energy X-ray bone mineral density of the hip joint 
showed mild bone loss, but he didn't pay attention, just take 
calcium and vitamin D3 intermittently. One week before ad-
mission, the pain in low back was aggravated, and load bear-
ing capacity decreased significantly. He was admitted for fur-
ther diagnosis and treatment. The patient was diagnosed with 
chronic atrophic gastritis with bile reflux and chronic colitis 10 
years ago, and had been treated with mesalamine. Currently, 
he has no symptoms of discomfort, and his diet and stool are 
normal.

Physical examination of the heart, lungs and abdomen showed 
no abnormality. There was no fixed tenderness in the spine, no 
local redness, fever and swelling. Normal muscle strength and 
muscle tension in the limbs, and no pathological signs were 
extracted. Blood routine and biochemical tests including full 
blood count, erythrocyte sedimentation rate, hsCRP, serum cal-
cium, serum magnesium, serum phosphorus, liver and kidney 
function were normal. Immunologic test including rheumatic 
immunity related antibodies and serum immunoglobulin is 
normal were normal. Serum protein electrophoresis was nor-
mal and monoclonal immunoglobulin was not observed. Rel-
evant hormone detection indicated 25- hydroxy vitamin D was 
decreased, parathyroid hormone, calcitonin, and thyroid func-
tion were normal, prolactin was increased, and estradiol was 
slightly decreased. Urine Bence-Jones protein was negative, 
urine routine was normal and urinary calcium excretion was 
increased (Table 1).  Both parathyroid ultrasonography and 

renal ultrasonography were normal. Dual-emission X-ray Ab-
sorptiometry bone mineral density examination showed osteo-
porosis (Table 2, Figure 1). Therefore, osteoporosis is clearly 
diagnosed.

This patient was a young male, so we considered his osteopo-
rosis as secondary osteoporosis. Many diseases can lead to sec-
ondary osteoporosis. Biochemical examination and relevant 
antibody examination of the patient were normal. Therefore, 
we excluded osteoporosis caused by rheumatic immune dis-
ease, blood system disease and kidney disease. The patient had 
a history of colitis, but the calcium absorption is mainly in the 
upper part of the small intestine, and after treatment, the pa-
tient had no digestive symptoms, so the patient does not have 
calcium absorption disorder and intestinal over secretion. This 
patient is deficient in vitamin D, but vitamin D deficiency (10-
20 ng/mL) or insufficiency (20-30 ng/mL) is a universal prob-
lem in the world. The intake of vitamin D in the population of 
China is significantly lower than the nutritional standard. Con-
sidering the age of the patient and comparisons with peers, os-
teoporosis in this patient cannot be fully explained by vitamin 
D deficiency. Hormone assay indicated hyperprolactinemia, so 
it was confirmed that osteoporosis in this patient was caused by 
hyperprolactinemia.

Patients were given oral administration of bromocriptine at 
2.5mg per day, 1 bag of calcium carbonate D3 granules per day 
(each bag contained 500mg calcium and 200IU vitamin D3), 
2.5ug calcitriol per day, and 100ml (5mg) of zoledronic acid 
injection for intravenous infusion once. The review of prolac-
tin was decreased slightly after two months, but still higher 
than normal (Table 1), so the amount of bromocriptine was 
increased to 5mg per day. The re-examined bone mineral den-
sity showed a significant improvement in bone mineral density 
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Laboratory index Detection value   Normal reference value

Blood test Before treatment After 2 months of treatment  

Ca(mmol/L) 2.26 2.21 2.03-2.54
  Mg(mmol/L) 1.03 1.19 1-1.6
P(mmol/L) 0.83 0.76 0.6-1.1
ALP(U/L) 46 65.8 53-128
FPG(mmol/L) 4.68 4.73 3.6-6.6
Scr(μmol/L) 69 58.6 57-97
25-(OH)D(ng/ml) 18.8 23.8 30.1-100
PTH(ng/L) 13.4 11.2 Nov-67
CT(ng/L) <2.0 <2.0 0-8.4
PRL(ng/ml) 86.37 48.65 4.04-15.20
E2(pmol/L) 39.72 63.97 41.4-159
T(nmol/L) 15.76 17.27 8.64-29.01
Urine test      
   Urinary calcium (mmol/L) 6.4 5.99 2.5-7.5
   Urinary phosphorus (mmol/L) 31.68 23.61 23-48

ROI BMD(g/cm2) BMC(g) Area(cm2) T-score Z-score
Left hip joint          
Neck 0.884 4.19 4.74 -0.1(-2%) 0.2(3%)
G.T 0.702 3.85 5.49 -0.5(-9%) -0.4(-6%)
InterTro 0.98 25.3 25.83 -1.1(-17%) -1.1(-17%)
  Overall hip joint 0.925 33.35 36.05 -1.0(-15%) -0.9(-14%)
Ward 0.806 0.72 0.89 NC NC
Lumbar spine          
  L1 0.751 11.16 15.46 -1.3(-15%) -1.3(-15%)
  L2 0.771 12.79 16.59 -1.8(-20%) -1.8(-20%)
  L3 0.753 15.84 21.03 -2.5(-26%) -2.5(-25%)
  L4 0.712 13.93 19.56 -3.3(-33%) -3.3(-33%)
  All 0.746 54.17 72.64 -2.5(-26%) -2.3(-24%)

ROI BMD(g/cm2) BMC(g) Area(cm2) T-score Z-score
Left hip joint          
Neck 0.891 4.01 4.5 -0.1(-1%) 0.2(4%)
G.T 0.709 5.15 7.27 -0.5(-8%) -0.3(-5%)
InterTro 1.054 25.34 24.04 -0.7(-11%) -0.7(-11%)
 Overall hip joint 0.963 34.5 35.81 -0.6(-10%) -0.5(-8%)
Ward 0.737 0.59 0.8 NC NC
Lumbar spine          
  L1 0.749 13 17.35 -1.3(-16%) -1.3(-15%)
  L2 0.853 14.45 16.93 -1.1(-11%) -1.0(-11%)
  L3 0.93 16.92 18.19 -0.8(-8%) -0.8(-8%)
  L4 0.849 18.45 21.73 -2.0(-20%) -2.0(-19%)
  All 0.847 62.81 74.19 -1.5(-15%) -1.3(-14%)

Table 1: Laboratory data.

Table 2: Data of BMD of the left hip and the lumbar spine before treatment.

Table 3: Data of BMD of the left hip and the lumbar spine after treatment.
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(Table 3, Figure 2), but Vitamin D levels remained low (Table 
1). Patients were instructed to continue to take calcium carbon-
ate D3 granules orally for 1 bag per day and calcitriol 2.5ug 
per day.

Discussion
Osteoporosis (OP) is a systemic bone metabolic disease in 
which the microstructure of bone tissue is destroyed, bone is 
thinned, bone mineral composition and trabecular bone num-
ber are reduced, bone density is reduced, and bone fragility is 
increased [2]. China is the country with the largest absolute 
number of elderly people in the world. As the population ag-
ing, the population of OP and bone loss is increasing year by 
year, and the incidence of osteoporotic fractures is also increas-
ing. The medical and nursing care of the OP and its fractures 
requires a lot of manpower, material resources and financial 
resources, resulting in a heavy family and social burden [3], 
which has become a serious public health problem in China 
and the world. What is even more worrying is that although 
the recognized elderly population is a high-risk population of 
OP, such diseases can be seen in all ages, and the incidence 
of OP and osteoporotic fractures in young people is also sig-
nificantly increased. The pathogenesis of OP is complex. Cur-
rent research suggests that endocrine factors, genetic factors, 
nutritional status, physical factors, lifestyle and psychological 
status are closely related to the occurrence of OP.

Secondary OP is mainly caused by endocrine and metabolic 
diseases, rheumatic immune diseases, blood system diseases, 
kidney diseases, drugs or long-term brakes. Secondary OP oc-
curs mainly in people who are not considered to be at high 
risk for osteoporosis, and is therefore easily missed and misdi-
agnosed, especially in men and premenopausal women. It has 
been confirmed that approximately 40% of male osteoporosis 
is due to secondary factors [1]. Prolactinoma and hyperprolac-
tinemia are linked with osteoporosis [4-5], but there are few 
reports on male patients in this area. Here, we presented a case 
of male OP caused by hyperprolactinemia. The patient had a 
history of colitis, but the absorption of calcium is mainly in the 
upper part of the small intestine, and the patient had no gastro-
intestinal symptoms after treatment, so the patient did not have 
calcium absorption disorder and excessive intestinal secretion. 
Biochemical tests and related antibody tests were normal, and 
so OP caused by rheumatic immune diseases, blood system 
diseases, and kidney diseases were excluded. Further exami-
nation revealed hyperprolactinemia; thereby confirming that 
osteoporosis in this patient was caused by hyperprolactinemia.

Hyperprolactinemia is closely related to bone metabolism. In 
patients with hyperprolactinemia, there was a significant re-
duction in bone density, with reduced lumbar spine and femo-
ral neck bone mass, or osteoporosis [6-9]. Most studies have 
found that bone mineral density values were negatively cor-
related with prolactin levels and disease duration [6-8]. While 
Greenspan SL et al [9] found that cortical osteopenia was sig-
nificantly related to the duration of hyperprolactinemia but not 
to the absolute levels of prolactin. 

It is currently believed that hyperprolactinemia causes OP 
through a variety of mechanisms. Hyperprolactinemia inhibits 
the gland axis, causing changes in estrogen levels, leading to 
bone development and abnormal calcium and phosphorus me-
tabolism. Naliato EC et al. [8] found significant associations 

between BMD and PRL, testosterone and estradiol, and estra-
diol was the main determinant of BMD. Our patient had low 
levels of estradiol before treatment, which may have contrib-
uted to his osteoporosis. It is also believed that high prolactin 
can cause reduced bone mass by decreasing Osteocalcin (OC) 
concentration, a specific index of bone formation. OC concen-
trations were significantly lower in female patients with micro-
prolactinoma than in controls. Serum OC levels significantly 
increased after dopaminergic agents’ treatment [10]. 

Treatment of secondary OP includes the treatment of primary 
disease and osteoporosis. If the condition allows, the two can 
be performed simultaneously. Studies have shown that the use 
of different dopamine agonists to reduce prolactin levels can 
increase bone mineral density slightly, but cannot restore bone 
mass, suggesting that reducing prolactin levels can prevent ad-
ditional bone loss [6,7]. Therefore, we gave this patient bro-
mocriptine 2.5mg/day orally to reduce prolactin levels. After 
2 months of application, the prolactin was decreased, but it 
was still higher than normal, so bromocriptine was increased 
to 5mg/ day.

The treatment of OP itself mainly aims at restoring abnormal 
bone metabolism and remodeling bone health through drug 
treatment while correcting risk factors. In this case, the patient 
was treated with anti-osteoporosis drugs including calcium, 
vitamin D and bisphosphonate while actively reducing serum 
prolactin. After treatment, the patient's bone mineral density 
and clinical symptoms have been improved.

In conclusion, this case report indicates that after the diagnosis 
of OP, the screening of secondary factors should be strength-
ened to avoid missed diagnosis and misdiagnosis. Once the 
secondary OP is diagnosed, the corresponding prevention and 
treatment measures should be initiated immediately. The anti-
osteoporosis drugs can be added on the basis of active treat-
ment of the primary disease, which can quickly improve bone 
health and clinical symptoms.
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