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Introduction

Osteoporosis is the most common bone disease in humans. It 
is characterized by low bone mass, deterioration of bone tissue 
and disruption of bone architecture, compromised bone strength 
and an increase in the risk of fracture [1]. The prevalence of os-
teoporosis is less than 2% in women younger than 50 years and 
only 1.2% between the ages of 20 and 40 years [2]. 

At the last period of pregnancy, calcium mobilization and 
bone resorption are increased and lactation imposes a further 
increase [3]. These changes could lead to osteoporosis and 
fracture in young women. Pregnancy-related osteoporosis 
is a very rare condition. Its exact prevalence, etiology and 
pathogenesis are unknown, and risk factors have not been 
identified, although heparin usage, thyrotoxicosis and genetic 
background have been suspected [4]. 

In this paper, we present six cases of pregnancy-related os-
teoporosis with a review of the relevant literature. 

Case report

Six cases of pregnancy-related osteoporosis from January 
2011 through December 2015 were identified in a medical 
record search at Pusan National University Hospital. Mean age 

of the patients was 33 years. All were women diagnosed as 
osteoporosis after their first delivery. The interval of delivery 
and hospital visit was 1 to 3 months. All patients showed 
vertebral fractures diagnosed mainly by magnetic resonance 
imaging (MRI) (Fig. 1). 

1. Case 1
A 31-year-old primiparous woman visited because of back 
pain. Three months earlier, she underwent vaginal delivery. 
She had breast-fed her baby after delivery. Her height was 
162 cm and her weight was 57 kg. She had no past surgical 
or family histories, or trauma. On physical examination, she 
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had diffuse back pain. Lumbar spine anteroposterior and lat-
eral MRI revealed recent compression fractures of T12. Bone 
mineral density (BMD) using dual energy X-ray absorptiometry 
revealed markedly low T-scores for the lumbar vertebrae L1–
L4, femoral neck and femoral total (Table 1). She was given 
calcium 500 mg daily and cholecalciferol 1,000 IU. 

2. Case 2
A 33-year-old primiparous woman visited because of back 
and hip pain that had started 3 months previously ago, begin-
ning 1 month after a vaginal delivery. She had breast-fed her 

baby after delivery. Her height was 169 cm and her weight 
was 62 kg. She had no past surgical or family histories. Lum-
bar spine MRI revealed recent compression fractures of T11. 
She was given teriparatide. After the second injection, she 
reported nausea, dizziness and myalgia. Injections were with-
held for 2 weeks and restarted. No further side effects devel-
oped. 

3. Case 3
A 31-year-old primiparous woman visited because of back 
pain that had started 2 days following a vaginal delivery. She 

Fig. 1. (A,B) Vertebral compression fractures in magnetic resonance imaging in case 3.

A  B

Table 1. Treatment and BMD changes

Pretreatment 
BMD Z-score

Posttreatment
BMD Z-score

Z-score 
change

Pretreatment 
BMD T-score

Posttreatment
BMD T-score

T-score 
change

Treatment modality 
and duration of 

treatment

Case 1 L1–L4 
femur

-2.6
-1.9

-2.4
-1.8

+0.2
+0.1

-2.5
-1.9

-2.4
-1.8

+0.1
+0.1

Calcium/vitamin D, 8 
months

Case 2 L1–L4
femur

-1.9
0

-1.0
-0.8

+0.9
-0.8

-1.3
-0.8

-1.0
-0.8

+0.3
0

Teriparatide, 6 months

Case 3 L1–L4
femur

-2.6
-1.5

-2.4
-1.2

+0.2
+0.3

-2.9
-1.7

-2.4
-1.2

+0.5
+0.5

Calcium/vitamin D, 7 
months

Case 4 L1–L4
femur

-2.5
-2.1

-1.8
-2.0

+0.7
+0.1

-1.5
-1.7

-1.8
-2.0

-0.3
-0.3

Calcium/vitamin D, 8 
months

Case 5 L1–L4
femur

-2.7
-1.6

-1.0
-1.2

+1.7
+0.4

-2.5
-1.2

-1.0
-1.2

+1.5
0

Teriparatide, 9 months

Case 6 L1–L4
femur

-1.9
-1.6

-1.8
-1.6

+0.1
0

-1.7
-1.4

-1.8
-1.6

-0.1
-0.2

Calcium/vitamin D, 8 
months

BMD, bone mineral density; femur, femur neck.
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had breast-fed her baby since delivery. Her height was 164 
cm and her weight was 61 kg. She had a history of back pain 
treatment at 22-years-of-age that was treated with pain killer. 
Lumbar spine MRI revealed compression fractures of T12, L2, 
L4, and L5. She was given calcium 500 mg daily and cholecal-
ciferol 1,000 IU.

4. Case 4
A 35-year-old primiparous woman visited because of back 
and chest pain that started 3 month ago immediately after 
vaginal delivery. Her height was 165 cm and her weight was 
63 kg. The spine MRI revealed recent compression fractures 
of T4, T5, T7, T8, T10-T12 and L2. She was given calcium 
500 mg daily and cholecalciferol 1,000 IU with use of a chest 
brace. After 16 months of osteoporosis diagnosis, she be-
came pregnant. The BMD Z-scores before the second preg-
nancy were -2.1 at L1–L4 and -2.0 at femur total. Scores after 
delivery were -1.2 at L1–L4 and -2.4 at femur total. 

5. Case 5 
A 36-year-old primiparous woman visited because of back 
and right paraspinal area pain that began one  month previ-
ously immediately after vaginal delivery. Her height was 160 
cm and her weight was 45 kg. She had no past surgical or 
family histories, or trauma. A bone scan (Tc-99m dicarboxy-
propane diphosphonate) revealed compression fractures of 
T7, T9–L5. She was given calcium 500 mg daily and cholecal-
ciferol 1,000 IU with use of a chest brace. After one month 
of calcium/vitamin D medication, teriparatide injcetion was 
started. After 9 months of teriparatide injection, she was di-
agnosed as papillary thyroid cancer and underwent total thy-
roidectomy. BMD score after teriparatide injection showed an 
improved state of osteoporosis. 

6. Case 6
A 28-year-old primiparous woman visited because of back 
pain. She had delivered 3 months previously and back pain 
had started 3 weeks before the hospital visit. Her height was 
161 cm and her weight was 52 kg. She had no past surgi-
cal or family histories. Lumbar spine MRI revealed recent 
compression fractures of T6–T9, T12, L2, and L5. She was 
given calcium 500 mg daily and cholecalciferol 1,000 IU for 8 
months. 

Pretreatment BMD Z-score determined by dual energy X-
ray absorptiometry in all patients was -2.5±0.3 at L1–L4 and 

-1.5±0.7 at femur (Table 1). The post-treatment mean BMD 
Z-score was -1.7±0.6 at L1–L4 and -1.4±0.4 at femur. The 
mean BMD Z-score change was 0.8±0.6 at L1–L4, 0.1±0.4 at 
femur in all patients, 0.5±0.4 at L1–L4, 0.2±0.1 at femur in 
calcium/vitamin D supplementation group and 1.3±0.6 at L1–
L4 and -0.2±0.81 in those treated with teriparatide. 

Discussion 

The incidence of pregnancy-related osteoporosis is unknown. 
The mechanisms of pregnancy-related osteoporosis is also 
unclear. Several possible mechanisms had been suggested. 
First, calcium deficiency and hypoestrogenemia can give rise 
to bone mineral loss [5] in pregnant or lactating women. Cal-
cium is needed for fetal growth and lactation. To meet the 
increased demands for calcium during fetal development, es-
pecially the third trimester of pregnancy, the maternal intesti-
nal absorption of calcium doubles. Even with calcium homeo-
stasis during pregnancy, loss of BMD in the spine and hip can 
occur [6]. Lactating women experience a transient 3% to 9% 
decrease in bone density [4], as bone calcium is scavenged. 
More et al. [7] found that all markers of bone turnover in-
creased during normal pregnancy and failed to reach baseline 
level by 12 months postpartum. Also, during lactation, ovar-
ian follicular development is inhibited and postpartum amen-
orrhea continues. So, women can become hypoestrogenic 
and BMD can decrease continuously.    

Second, women experience endocrine changes during 
pregnancy that can cause ligament laxity [8]. Multiple sex 
hormones including such as progesterone, estrogen and re-
laxin affect ligament laxity. Pregnant women with pregnancy-
induced hypertension (PIH) or preterm labor need specific 
treatment, such as magnesium sulfate injection or prolonged 
bed-rest. These can lead to stress or fatigue fractures during 
delivery [8]. However, in our case series, there was no case of 
PIH or preterm labor. 

The relationship of obstetrical history and postpartum osteo-
porosis is controversial. Previous lactation period and obstetri-
cal history might be risk factors for postpartum osteoporosis. 
Ghannam et al. [9] reported that the number of pregnancies 
and total duration of lactation negatively correlated with BMD 
Z-score at the spine and that Saudi women displayed signifi-
cantly lower BMD levels than their United States counterparts. 
On the contrary, in another study BMD measured on postpar-
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tum day 2 was not correlated with parity and previous history 
of prolonged lactation [3]. Prolonged breast-feeding showed 
a negative long-term effect on BMD only in postmenopausal 
women in another [6]. Presently, five of the patients were 
primiparous and there was no history of PIH or preterm labor. 
The relationship of obstetrical history and pregnancy-related 
osteoporosis needs more research with greater numbers of 
patients. 

We considered that another risk factor might be impor-
tant in Korean women. Dunne et al. [10] reported that the 
higher prevalence of fractures in the mothers of postpartum 
osteoporosis patients compared to controls. This raises the 
possibility association of genetic factor in the etiology of this 
condition [10]. Undoubtedly, lower BMD before pregnancy 
can also cause postpartum osteoporosis. However, generally 
BMD is not checked before pregnancy. Evaluation of BMD be-
fore pregnancy could be beneficial for women with a family 
history of osteoporotic fracture. 

The most common symptom is severe back pain [11]; all six 
of the present cases complained of severe back pain. Postpar-
tum women, especially those who breast-feeding, suffer back 
pain and osteoporosis, and osteoporotic fracture must be sus-
pected and evaluated carefully. 

There is no clinical guideline for the treatment of pregnancy-
related osteoporosis. Traditional management of postpartum 
osteoporosis includes calcium and vitamin D supplementa-
tion and weaning [2]. But, calcium and vitamin D deficiency 
is not a universal finding [12]. Bisphosphonates are effective 
[12], but there are some concerns that they accumulate in 
bone and may be exposed to fetus in subsequent pregnan-
cies and have adverse effects on the fetal roden skeleton [4]. 
The optimal duration of bisphosphonate in pregnancy-related 
osteoporosis also remains unsolved. However, treatment for 
up to 5 years seems a reasonable approach [13]. Recently, 
teriparatide, the human recombinant parathyroid hormone, 
was introduced for management of osteoporotic fracture. It 
has been shown to increase BMD and reduce the risk of frac-
tures [11]. Teriparatide is not retained in the skeleton and is 
not likely to affect a fetus conceived after its discontinuation 
[4]. In one report, the effect of teriparatide for 18 months in 
three women with pregnancy or lactation-related osteoporo-
sis was analyzed [14]. BMD increased by 14.5% to 25.0% at 
the lumbar spine and by 9.5% to 16.7% at the femoral neck 
after treatment. In another report, BMD increased by 24.4% 
at the lumbar spine, 9.9% and 4.6% at the left and the right 

total hip, respectively, and 12.6% and 7.8% at the left and 
right femur neck, respectively, after 13 months of treatment 
[15]. Presently, two cases were treated with teriparatide and 
the effect on BMD restoration was greatest compared with 
the other treatments. Another report described successful 
1-34 PTH treatment after failure of bisphosphonate therapy. 
Therefore teriparatide is implicated as an optimal medical 
therapy in severe cases of pregnancy-related osteoporosis [4].  

Another important issue is recurrence of pregnancy-related 
osteoporosis in subsequent pregnancy. Previous reports have 
indicated variable rates of fracture recurrence, as high as 
33%. Therefore, women with pregnancy-related osteoporosis 
should be warned that subsequent pregnancy carries a mod-
est risk of further fracture [12]. 

Although postpartum osteoporosis is relatively rare prob-
lem, we should recognize the potential risk factors and main 
symptoms of postpartum osteoporosis to prevent osteopo-
rotic fractures and further sequelae. 
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