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[Case Report]
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Abstract : A 22-year-old woman presented with complaints of severe pain in a wide region of the 
thoracolumbar spine. She developed severe pain in the thoracolumbar spine region 2 months after 
her first delivery and was referred 1 month later. A lateral thoracic X-ray showed depressed de-
generative vertebrae (T7, T9). One month after the initial examination, thoracic sagittal magnetic 
resonance imaging showed low intensity areas on T1-weighted imaging and iso-high intensity areas 
on T2-weighted imaging at T5, 7, 8, 9 and 11. Bone mineral density measured by ultrasound was 
low (%YAM 76%). The bone metabolic markers were high, suggesting accelerated osteoclast ac-
tivity. These findings prompted a diagnosis of pregnancy-associated osteoporosis. She was asked 
to stop breastfeeding and to wear a lumbar brace, and treatment with nutritional calcium, activated 
vitamin D3, and risedronate sodium was started. Her low back pain almost disappeared after treat-
ment. Bone metabolic markers showed normalization 8 months after the initial examination.　
Risedronate sodium was stopped 2 years and 2 months after the initial examination. Teriparatide 
treatment was started because her bone mineral density remained low ; however, the osteoblast 
marker P1NP was not increased 5 months after the start of teriparatide treatment.

Key words : Pregnancy-associated osteoporosis, long-term follow-up, conservative treatment, 
bisphosphonate, teriparatide

INTRODUCTION

Osteoporosis is a disease of aging that is usually 
seen in patients after 50 years of age, most com-
monly postmenopausal women. However, osteopo-
rosis associated with pregnancy and lactation is rare.　
The prevalence, etiology, and pathogenesis of preg-
nancy-associated osteoporosis remain unclear.　
Moreover, there have been few reports dealing with 
the long-term follow-up of patients with pregnancy-

associated osteoporosis. The case of a young wom-
an who was treated for pregnancy-associated osteo-
porosis for more than 4 years is reported. The 
patient and/or family was informed that data from 
the case would be submitted for publication and gave 
consent.

REPORT OF ThE CASE

A 22-year-old woman (height 163 cm, weight 
60 kg at the initial examination, gravida 1, para 1) 
presented with complaints of severe pain in a wide 
region of the thoracolumbar spine. There was no 
history of trauma, menstrual irregularity, or underly-
ing diseases such as diabetes mellitus, renal failure, 
hypertension or thyroid disease. She had never 
taken drugs such as steroids or antiepileptics that 
could adversely affect bone. She was an irregular, 
mild smoker for 3 years and had no other risk factors 
or positive family history for osteoporosis. Her 
menarche occurred at 13 years of age, and her men-
ses had been regular. She developed severe pain in 
the thoracolumbar spine region about 2 months after 
her first delivery, which caused difficulties in her 
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daily activities, and she was initially referred to our 
outpatient clinic 3 months after her first delivery, af-
ter which time she had started breastfeeding her in-
fant. She had no pain at rest or nocturnal pain, and 
no signs of metabolic, infectious, or malignant bone 
diseases as “red flags.”

She had pain on percussion over a wide region 
of the thoracic spine and severe low back pain on 
flexion and extension at the initial examination.　
There was no evidence of a neurological deficit.

A lateral thoracic X-ray showed depressed de-
generative vertebrae at T7 and T9 (Fig. 1A), and a 
lateral lumbar X-ray showed no obvious bone injury 
(Fig. 1B) at the initial examination. Because she 
was breastfeeding, she was started on conservative 
therapy with a poultice alone. Lateral lumbar X-

rays 1 and 2 months after the initial examination 
showed depressed, degenerative vertebrae at L2 
and L5, respectively (Fig. 2A, B). Thoracic sagittal 
magnetic resonance imaging (MRI) showed low in-
tensity areas on T1-weighted imaging and iso-high 
intensity areas on T2-weighted imaging at T5, 7, 8, 
9 and 11 (Fig. 3A, B). The bone mineral density 
(BMD) by speed of sound (SOS) was low (1,492 m/s, 
%YAM 76%) (Fig. 4). Blood test results showed 
serum parathyroid hormone-c terminus (PTH-C) 
0.1 ng/mL, thyroid stimulating hormone (TSH) 3.04 
µU/mL, calcium (Ca) 9.2 mg/dL (measured value), 
phosphorus (P) 4.3 mg/dL, and alkaline phosphatase 
(ALP) 339 IU/L ; all were normal. There were no 
signs of thyroid or parathyroid dysfunction or malig-
nant disease on blood testing. The bone metabolic 

markers, DPD-U/Cre conversion (14.8 nmol/mc), 
and NTx-U/Cre conversion (152.2 nmolBCE) were 
high, suggesting accelerated osteoclast activity (Fig. 
4). Serum PTH-C, Ca, and P levels remained within  

Fig. 1. X-ray findings at the initial examination
A : Lateral thoracic X-ray view shows decom-
pressed degenerative vertebrae at T7 and T9.
B : Lateral lumbar X-ray shows no obvious bone 
injury.

Fig. 2. Lumbar X-ray findings at 1 month (A) and 2 
months (B) after the initial examination
A : Lateral lumbar X-ray shows depressed, de-
generative vertebrae at L2 and L5.
B : Lateral lumbar X-ray shows a fresh depressed, 
degenerative vertebra at L4.

Fig. 3. Magnetic resonance imaging (MRI) findings at 
the initial examination
A : Thoracic MRI, sagittal view, T1-weighted im-
age, shows low intensity areas at T5, 7, 8, 9 and 
11.
B : Thoracic MRI, sagittal view, T2-weighted im-
age, shows iso-high intensity areas at T5, 7, 8, 9, 
and 11.
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the normal ranges for 4 years (Fig. 4).
The diagnosis was pregnancy-associated osteo-

porosis based on the above physical findings. She 
was asked to stop breastfeeding and to wear a lum-
bar brace, and treatment with nutritional calcium, 
activated vitamin D3, and risedronate sodium was 
started. She never restarted breastfeeding, and 
she developed menstrual irregularity after the start 
of treatment. A lateral lumbar X-ray 2 months af-
ter the initial examination showed a fresh depressed, 
degenerative vertebra at L4 (Fig. 2B), but her low 
back pain almost disappeared. The bone metabolic 
markers, DPD-U/Cre conversion (5.5 nmol/mc), and 
NTx-U/Cre conversion (17.9 nmolBCE), showed 
normalization at 8 months after the initial examina-
tion (Fig. 4). Risedronate sodium was stopped 2 
years and 2 months after the initial examination 
(Fig. 4). There was no recurrence of her subjective 
symptoms from 8 months after the initial examina-
tion. However, teriparatide treatment (Forteo, Eli 
Lilly Japan K.K, Kobe, Japan) was started from 3 
years after the initial examination because her BMD 
did not recover (Fig. 4).

There were no fresh vertebral fractures, col-
lapse, or deformity at 4 years and 2 months after the 
initial examination on lateral thoracolumbar X-ray 
examination (Fig. 5A, B). However, the osteoblast 
marker P1NP, which was 63.5 µg/L, was not in-

creased 5 months after the start of teriparatide treat-
ment.

DISCUSSION

There is no clear definition of pregnancy-asso-
ciated osteoporosis, but it is generally characterized 
by the presence of back pain, and in some cases, 
vertebral fractures and height loss could occur from 

Fig. 4

Corset

Calcium, Vitamin D, Risedronate sodium Teriparatide

0

10

20

30

40

50

60

70

80

90

100

1 Mo 8 Mo 1 Y 5 Mo 2 Y 2 Mo 3 Y 4 Y

%YAM DPD-U/Cre NTx-U/Cre PTH-C

Bed rest

%YAM

(%)

160

0

80

(Nmol/mC)

DPD-U/Cre

NTx-U/Cre

0 0 0

0.5

0.25

10

5 0

10
(ng/mL)

(µU/mL)
(mg/dL)

PTH-C

TSH

Serum Ca

Serum P

Fig. 4. Clinical course and bone mineral density changes
The bone mineral density shows initial loss and then maintains the same level for more than 4 years.
The bone metabolic marker levels are high at the initial examination, but they normalize 8 months after the initial 
examination.

Fig. 5. X-ray findings at 4 years and 2 months after 
the initial examination
A : There are no fresh vertebral fractures, col-
lapse, or deformity on the lateral thoracic X-ray.
B : There are no fresh vertebral fractures, col-
lapse, or deformity on the lateral lumbar X-ray.
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immediately before delivery to 6 months after child-
birth. Women pregnant or nursing for the first time 
or several times are known to have more osteoporo-
sis. In 1955, Nordin reported the first four cases of 
osteoporosis in pregnant or nursing women1).　
Pregnancy-associated osteoporosis is classified as a 
primary osteoporosis in the Japanese Osteoporosis 
Society Guideline 2011. Primary osteoporosis is 
classified as regressive osteoporosis, which includes 
postmenopausal osteoporosis or elderly osteoporo-
sis, and as idiopathic osteoporosis, which includes 
juvenile osteoporosis and pregnancy-associated os-
teoporosis. Pregnancy-associated osteoporosis and 
juvenile osteoporosis are rare, and their timing dif-
fers. Juvenile osteoporosis occurs from adoles-
cence to youth, while pregnancy-associated osteo-
porosis occurs from immediately before delivery to 
6 months after childbirth.

There are some etiologies of pregnancy-associ-
ated osteoporosis, but its cause and pathophysiology 
remain unknown. One hypothesis for the patholo-
gy of pregnancy-associated osteoporosis is that a 
woman with a normal BMD level before pregnancy 
may develop severe BMD loss, because some fac-
tors related to pregnancy, delivery, and nursing are 
associated with a nutritional lack of calcium, phos-
phorus, proteins, etc.2,3). Another hypothesis is 
that a woman with a naturally low BMD level before 
pregnancy may develop the pathology of osteoporo-
sis after pregnancy, delivery, and nursing, because it 
is difficult to imagine that the development of obvi-
ous X-ray findings of osteoporosis could occur dur-
ing the short term of pregnancy4,5). Yet another hy-
pothesis is that inherited factors are associated with 
pregnancy-associated osteoporosis6). Although 
pregnancy-associated osteoporosis is classified as a 
primary osteoporosis in the Japanese Osteoporosis 
Society Guideline 2011, it may be the result of an in-
dependent disease, i.e., a secondary osteoporosis.

The frequency of back and low back pain ap-
pears to be higher for women after childbirth due to 
an increase in weight or the act of holding a baby in 
their arms. It is necessary to evaluate the condi-
tion of vertebral bone and BMD in patients with pos-
tural changes, loss of height, and severe low back 
pain. Patients who are found to lose BMD should 
be examined for underlying disease that triggers 
secondary osteoporosis, such as endocrine diseases 
(hyperthyroidism, hyperparathyroidism, Cushing 
disease, and diabetes mellitus, etc.), metabolic dis-
eases (amyloidosis), inflammatory diseases (rheu-
matoid arthritis or sarcoidosis), and hematological 
diseases (multiple myeloma, lymphoma, leukemia, 

etc.). Pregnancy-associated osteoporosis may be 
diagnosed if such diseases are excluded7).

In this case, although her symptoms were very 
severe, her BMD was %YAM 76%, which was com-
paratively not very low. This fact demonstrated 
that a low BMD was not responsible for her symp-
toms, including severe back pain. Her symptoms 
may have been associated with brittle bone, but not 
with a lower BMD.

The therapeutic management of pregnancy-as-
sociated osteoporosis has not yet been estab-
lished. The therapeutic guide for secondary osteo-
porosis in the Japanese Osteoporosis Society 
Guideline 2011 recommends therapy appropriate for 
pregnancy-associated osteoporosis7-11). Specifically, 
the priorities of therapy are treatment for the under-
lying disease, replenishment of calcium, and treat-
ment for osteoporosis with accelerated bone resorp-
tion. If the underlying disease appears to be 
pregnancy or nursing, it would be necessary to con-
trol bone resorption and to stop breastfeeding in or-
der to control the excretion of calcium as part of the 
therapy. Osteoblastic or osteoclastic markers are 
accelerated in the second half of pregnancy and after 
childbirth. Because nursing women’s osteoblastic 
or osteoclastic markers are higher than those of 
non-nursing women, nursing appears to accelerate 
metabolism12,13). Therefore, if breastfeeding is 
stopped, the acceleration of bone metabolism may 
end. Nutritional calcium and activated vitamin 
D314) are given to replenish calcium. If accelerated 
bone resorption continues, bisphosphonate treat-
ment is needed15). However, it has been reported 
that bisphosphonate could be teratogenic for the em-
bryo. Therefore, informed consent with respect to 
this issue would be needed. There have been some 
reports of the therapeutic effect of teriparatide for 
patients with pregabalin-associated osteoporosis 
with severe BMD loss16-18). Teriparatide treatment 
is associated with a lower risk of its accumulation ;  
therefore, the next pregnancy would be safer after 
teriparatide treatment is stopped, unlike with 
bisphosphonate therapy. Consequently, it may be 
necessary to consider teriparatide treatment if the 
patient has multiple vertebral fractures, for which 
osteoblasts are required as early as possible.　
Teriparatide treatment has some merits, including 
osteogenesis and prevention of vertebral fractures.　
It also has some disadvantages, including the need 
to avoid pregnancy and the burden of self-adminis-
tration. Therefore, one must be cautious about the 
use of teriparatide in young women.

Because it took about a month for the diagnosis 
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of pregnancy-associated osteoporosis to be made in 
the present case, multiple vertebral fractures oc-
curred, and bone resorption was accelerated, which 
indicated the need to stop breastfeeding and start 
bisphosphonate treatment at once. This treatment 
improved her pain immediately. Thus, multiple 
vertebral fractures occurred during breastfeeding, 
and the patient’s back pain decreased immediately 
after stopping breastfeeding. It may be important 
to stop breastfeeding as soon as possible when preg-
nancy-associated osteoporosis is diagnosed. How-
ever, the patient’s BMD did not recover even though 
she was treated for more than 4 years, suggesting 
that this patient might have a hidden pathology that 
caused BMD loss.

The present case report has some limitations.　
The patient’s BMD was not evaluated exactly in this 
study because it was measured only by the speed of 
sound. It may be difficult to evaluate the recovery 
of the patient’s BMD in this study. In the future, 
patients’ BMD should be evaluated by dual-energy 
X-ray absorptiometry.

There have been few reports of the long-term 
follow-up of patients with pregnancy-associated os-
teoporosis14,19). In the present case, teriparatide 
was used for the treatment of pregnancy-associated 
osteoporosis, but long-term follow-up of the pa-
tient’s BMD level has yet to occur. The treatment 
for pregnancy-associated osteoporosis is mostly 
completed when the patient’s symptoms have recov-
ered. However, some patients have a persistently 
low BMD even after their subjective symptoms have 
improved. It can be expected that such patients 
will develop severe osteoporosis at menopause.　
Although more than 60 years have passed since the 
first report of pregnancy-associated osteoporosis in 
the 1950s1), the prognosis of pregnancy-associated 
osteoporosis remains unclear. However, patients 
who develop osteoporosis in pregnancy and lactation 
would have a greater risk of fracture if they did not 
receive sufficient treatment to improve their BMD.　
Therefore, it is very important to treat osteoporosis 
in pregnancy and lactation as much as possible.

In conclusion, a case of pregnancy-associated 
osteoporosis that was followed-up for more than 4 
years was presented. The patient’s severe pain 
was relieved 2 months after the start of conservative 
therapy. However, recovery of the patient’s BMD 
was not evident despite long-term treatment.　
These findings suggest that the patient may have a 
hidden pathology that caused BMD loss. This pa-
tient appears to require long-term treatment and 
follow-up for the osteoporosis.

CONFLICTS OF INTEREST AND SOURCE  
OF FUNDING

No funds were received in support of this 
work. No benefits in any form have been or will be 
received from a commercial party related directly or 
indirectly to the subject of this manuscript.

REFERENCES

 1. Nordin BE, Roper A. Post-pregnancy osteoporo-
sis ;  a syndrome ? Lancet, 268 : 431-434, 1955.

 2. Cooke AM. Osteoporosis. Lancet, 268 : 877-

882, 1955.
 3. Chan GM, Ronald N. Decreased bone mineral 

status in lactating adolescent mothers. J Pediatr, 
101 : 767-770, 1982.

 4. Jackson WP. Osteoporosis of unknown cause in 
young people. Idiopathic osteoporosis. J Bone 
Joint Surg Br, 40-B : 420-441, 1958.

 5. Dent CE, Friedman M. Idiopathic juvenile osteo-
porosis. Q J Med, 34 : 177-210, 1965.

 6. Peris P, Guañabens N, Monegal A, et al. Pregnan-
cy associated osteoporosis : the familial effect.　
Clin Exp Rheumatol, 20 : 697-700, 2002.

 7. Orimo H. Bone and calcium update ; diagnosis 
and therapy of metabolic bone disease update.　
Guideline for prevention and treatment of osteopo-
rosis update. (in Japanese) Clin Calcium, 21 :  
123-143, 2011.

 8. Orimo H. Japanese guideline for prevention and 
treatment of osteoporosis. Risk factors for fragili-
ty fractures and their assessment. (in Japanese)　
Life Science, 3 : 38-39, 2011.

 9. Orimo H, Sugioka Y, Fukunaga M, et al. Diagnos-
tic criteria of primary osteoporosis. J Bone Miner 
Metab, 16 : 139-150, 1998.

10. Orimo H, Sugioka Y, Fukunaga M, et al. Diagnos-
tic criteria of primary osteoporosis : year 2000 re-
vision. J Bone Miner Metab, 19 : 331-337, 2001.

11. Nishizawa Y. Committee on the Guidelines for 
the Use of Biochemical Markers of Bone Turnover 
in Osteoporosis Japan Osteoporosis Society :  
Guidelines for the Use of Biochemical Markers of 
Bone Turnover in Osteoporosis. J Bone Miner 
Metab, 23 : 97-104, 2005.

12. Yamaga A, Taga M, Minaguchi H, Sato K. Change 
in bone mass as determined by ultrasound and bio-
chemical markers of bone turnover during preg-
nancy and puerperium : a longitudinal study. J 
Clin Endocrinol Metab, 81 : 752-756, 1996.

13. Yamaga A, Taga M, Minaguchi H. Change in uri-
nary excretions of C-telopeptide and cross-linked 
N-telopeptide of type 1 collagen during pregnancy 
and puerperium. Endocrine J, 44 : 733-738, 



180 N. TAKAHASHI et al.

1997.
14. Iwamoto J, Sato Y, Uzawa M, Matsumoto H. Five-

year follow-up of a woman with pregnancy and lac-
tation-associated osteoporosis and vertebral frac-
tures. Ther Clin Risk Manag, 8 : 195-199, 2012.

15. O’Sullivan SM, Grey AB, Singh R, Reid IR.　
Bisphosphonates in pregnancy and lactation-asso-
ciated osteoporosis. Osteoporos Int, 17 :  1008-

1012, 2006.
16. Hellmeyer L, Boekhoff J, Hadji P. Treatment with 

teriparatide in a patient with pregnancy-associated 
osteoporosis. Gynecol Endocrinol, 26 : 725-728, 
2010.

17. Choe EY, Song JE, Park KH, et al. Effect of terip-

aratide on pregnancy and lactation-associated os-
teoporosis with multiple vertebral fractures. J 
Bone Miner Metab, 30 : 596-601, 2012.

18. Lampropoulou-Adamidou K, Trovas G, Stathopou-
los IP, Papaioannou NA. Case Report :  Teripara-
tide treatment in a case of severe pregnancy-and 
lactation-associated osteoporosis. Hormones 
(Athens), 11 : 495-500, 2012.

19. Vujasinovic-Stuper N, Pejnovic N, Markovic L, 
Zlatanovic M. Pregnancy-associated osteoporosis 
treated with bisphosphonates : long-term follow-

up of maternal and infants outcome. Rheumatol 
Int, 32 : 819-823, 2012.


	FOUR-YEAR FOLLOW-UP OF PREGNANCY-ASSOCIATED OSTEOPOROSIS : A CASE REPORT
	Abstract
	Introduction
	Report of the case
	Discussion
	Conflicts of Interest and Sourceof Funding
	References


