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Osteoporosis is a condition that rarely occurs during pregnan-
cy, but due to loss of bone density, bones become fragile and
may suffer fractures. During pregnancy, the aetiology of
osteoporosis is unknown. But there are a large number of
identifiable risk factors that can influence the development of
osteoporosis. Generally, symptoms and signs most often begin
in the third trimester of the first pregnancy and improve after
delivery, as they do not usually recur in subsequent pregnan-
cies. To diagnose osteoporosis, as well as to determine the
risk of fractures and follow-up medication are used bone
mineral density (BMD) measurement and determination of the
level of the final products (biomarkers), which are released
during bone degradation and formation. The dual-energy X-
ray absorptiometry (DEXA) is the leading technique for esti-
mating bone mineral density. So far there is no specific tre-
atment for osteoporosis during pregnancy. In many cases, the
adverse effects of osteoporosis are reversible with appropria-
te and timely intervention. Therefore, treatment with calcium
and vitamin D supplements during pregnancy in women who
have two or more risk factors for developing osteoporosis may
be reasonable.
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INTRODUCTION

Bone tissue is a dynamic tissue in a continuous
process of destruction and reconstruction. This
bone remodelling, otherwise known as bone
turnover, allows adaptation to mechanical
weight changes and other physical activities.
The skeleton consists of two types of bones: [1]
cortical bones or compacts, which make up 80
per cent of the total bone mass (mainly the
extremities), and [2] trabecular bones or spon-
gy, which make up 20 per cent of the bone
mass. Bone formation begins on the outer sur-
face of the cortical bone, while reabsorption
occurs on the inner surface [1,2].

In bones, there are three main types of cells
involved in the formation and reabsorption of
bone tissue such as osteoblasts, osteocytes, and
osteoclasts. Together, the three cell types form
the osteon or bone modelling unit. Bone remo-
delling involves the constant resorption of bone
by osteoclasts and the regenerative process
performed by bone cells called osteoblasts [3].

Bone formation is done by active osteobla-
sts which synthesize and secrete type I collagen.
This process forms the organic matrix called the
osteoid, in which calcium and phosphorus are
deposited. After complete bone mineralization,
osteoblasts lose their osteosynthetic activity and
turn into osteocytes. Inside each osteon, chan-
nels are found that penetrate the mineralized
bone; through these channels, the internal oste-
ocytes maintain the connection with the exter-
nal osteoblasts. This structure creates great
opportunities for the transfer of calcium from
the inside out of the osteon and vice versa. The
mineralization process necessarily requires
a normal concentration of calcium and plasma
phosphorus [4].

Alkaline phosphatase and other proteins
derived from osteoblasts (such as osteocalcin)
participate in this process. The process of bone
resorption is not only about the removal of
calcium, but through it, the organic matrix is
destroyed and consequently, there is a reduc-
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tion of bone mass. During osteoclast activity,
calcium, phosphorus, magnesium, and amino
acids such as hydroxyproline and hydroxylysi-
ne are released into the extracellular fluid.

Recruitment of osteoblasts and osteoclasts
from precursors and the activity of each cell are
regulated by various local factors, including
lymphokines, cytokines, growth factors, trans-
cription factors, prostaglandins, hormones and
calciferol [5,6].

Bone mass is mainly influenced by heredita-
ry and endocrine factors. In particular, endo-
crine disorders are particularly dangerous du-
ring the growth period. The increase in bone
length occurs in specialized areas called epiphy-
seal growth plates. They close at the end of
puberty when they have reached the height of
an adult. Total bone mass peaks between 25-
35 years old. In this way, the formation and
resorption are equalized at the age of 35-45
years, and after this age, bone resorption begins
to prevail. In the process of bone circulation,
an adult manages to remodel 15 per cent of the
total bone mass per year.

Osteoporosis is a disorder in which loss of
bone mass or force leads to fractures due to her
fragility. So, a characteristic of these bone disor-
ders is the progressive reduction of bone mass
and predispose patients to bone fractures. The
most common sites of fractures are the spine,
femur, and ankles of the feet and hands [7].

The fundamental pathogenetic mechanisms
of osteoporosis are [1] failure to form a skele-
ton with optimal strength during growth and
development; [2] rapid and excessive bone
resorption resulting in loss of bone mass and
disruption of the microarchitecture of bone;
and [3] failure to replace lost bone in the new
bone, due to defects in bone formation. Many
factors play a role in the development of oste-
oporosis, included here; estrogen deficiency,
calcium deficiencies, vitamin D deficiencies, and
secondary hyperparathyroidism, etc. Most bone
strength is determined by bone mineral densi-
ty. However, bone strength and risk for frac-
tures are also influenced by other bone quali-
ties such as remodelling rhythm, bone size and
geometry, microarchitecture, damage, and
matrix qualities.

Most osteoporosis is considered to be poly-
genic and results from the interaction of com-
mon polymorphic alleles with multiple environ-
mental factors. Environmental factors such as
weight, physical activity, and calcium intake also
affect bone mass in childhood, adolescence, and
early adulthood, to a lesser degree than here-

dity. In some adolescents and young adults,
hormonal changes such as anorexia and the use
of injectable contraceptives (progestin) can
cause a decrease in bone mass.

Osteoporosis can be primary, as well as
secondary. Primary osteoporosis is bone loss
that occurs during the normal ageing process
and menopausal estrogen deficiency. Seconda-
ry osteoporosis is defined as bone loss that
results from specific clinical disorders and
medications. Secondary causes of bone loss
include endocrine disorders, disorders of the
gastrointestinal or biliary tract (for example;
calcium absorption), adverse effects of drug
therapy (use of high doses of heparin during
pregnancy), immobilization, eating disorders,
marrow related disorders, organ transplanta-
tion, renal disease, and cancer. But many cases
are also idiopathic. Osteoporosis during pre-
gnancy is a rare condition that is characterized
by the progressive reduction of bone mass and
the predisposition of pregnant women for bone
fractures. Most studies have so far failed to
provide clear answers about the aetiology of
osteoporosis that occurs during pregnancy [8].
Some authors think that a woman starts with
a low peak bone mass or other bone diseases,
and normal bone loss in pregnancy causes fur-
ther bone thinning and results in broken bones.
Suspected osteoporosis during pregnancy, when
the patient presents with severe persistent pain
in the back, pelvis, legs, and radiological exa-
mination shows signs of osteopenia or osteopo-
rosis. We are presenting one such case, a pre-
gnant woman diagnosed with osteoporosis.

CASE PRESENTATION

A 26-year old 1nd gravida with a pregnancy of
34 weeks of gestation comes for an antenatal
visit to our clinic and during a routine check-
up, she is found to be having complaints of joint
pain and inability to gait or move out of bed.
Also, there were pedal edema and redness in the
joints of the hands and feet. The patient states
that the symptoms manifested as severe two
weeks ago and that they are constantly aggra-
vated (Fig.1.).

She denies a history of previous cardiac
events (arrhythmias, ischemic events, etc.), any
history of previous surgery/or intervention, any
history of recurrent chest infection, cough,
fever, urinary infection, periodontal infection,
medication (previous/current). She also denies
past histories such as history of tuberculosis,
diabetes mellitus, hypertension, osteoporosis,
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hypercholesterolemia, pulmonary embolus or
deep vein thrombosis, blood transfusion, aller-
gy to any drug. Family history is negative for
tuberculosis, diabetes mellitus, hypertension,
thromboembolic disease, genetic problems,
congenital anomalies and any history of conge-
nital heart disease. She denies the use of ciga-
rette smoking, alcohol, and illicit drug use, and
domestic violence, and a history of contracep-
tive practices prior to pregnancy etc. Are exc-
luded and the acute articular syndrome in re-
active arthritis, Reiter Syndrome (chlamydial
infection), other infectious diseases (yersiniosis),

Fig. 1. Edema of the feet

Fig. 2. Osteoporosis

as well as autoimmune diseases (psoriasis, etc.).
General physical examination:

It was communicative, time and space-orien-
ted, as well as to the district. Height: 166 cms,
weight: 51 kg, body mass index (BMI) = 18.5
kg/m2. She did not have pallor in lower palpe-
bral conjunctiva, dorsum of tongue, teeth, gums
and nail beds. Pulse 80 minutes, of regular, and
blood pressure - 110 \ 70 mm Hg in right arm
supine position. Respiratory rate: 14 per minu-
te. Temperature: 36.8 °C. Pelvic examination:
vulva without obvious pathological changes.
Vagina of normal length and width, accompa-
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nied by light vaginal discharge, odorless and
without itching. The cervical dilatation was
completely closed, strong and in a central po-
sition, and intact amniotic membrane. Ultraso-
nographic examination: fetal biometric measu-
rements correspond to the 34th week of pre-
gnancy. She had one anterior placement in the

placenta with a first degree of maturity. ILA: 15
cm, head presentation, fetal heart rate is regu-
lar. Fluximetry in the umbilical artery is normal.
It is estimated pelvic adequacy for vaginal de-
livery.

She was initially suspected of algodystrophy
with transient pedal oedema and was assigned

Fig. 3. Osteoporosis

Fig. 4. Osteoporosis
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for further investigation. Laboratory tests: com-
plete blood count, urinalysis and complete bio-
chemistry were normal. The pain was treated
symptomatically (with paracetamol and place-
ment of cold cloths on the leg). Until birth, the
patient moved very little, with the help of the
assistant. She gave birth in the 39th week of
pregnancy, with vaginal delivery, a completely
healthy baby. After birth, the patient was cal-
led for radiological examinations. Examination
was performed by a Hologic QDR device to
assess the entire spine, lumbar and lower extre-
mities. Reduction of calcium load in the lum-
bar spine has been observed, with a T -3.2
score, a value compatible with osteoporosis
criteria, according to WHO classification. Also,
reduction of calcium load in the hip, with a T-
score of -4.0, a value compatible with osteopo-
rosis, etc. Other bone structures resulted in
values that confirmed osteoporosis (Fig.2,3,4).
She received standard treatment for osteoporo-
sis, and after 6 weeks, she started walking
completely independently.

DISCUSSION

Osteoporosis during pregnancy is a relatively
rare condition. The prevalence, cause and its
pathogenesis is unknown. Many factors can
affect bone loss during pregnancy and they may
have origins; endocrine, vascular, neural, hema-
tological, nutrient-deficiency etc. These risk
factors are included in three groups: 1). Immu-
table factors 2). Variable factors and 3) Factors
associated with various pathologies.

In immutable factors are included: age, small
stature, early menopause, previous fractures,
and a positive family history of osteoporosis.
Variable factors include an inadequate intake of
calcium and vitamin D in the diet, smoking,
excessive alcohol, and caffeine use, sedentary
lifestyle, underweight (less than 57 kg) weight
loss of more than 10 per cent at age 25 years.
Factors associated with medical conditions are
hyperthyroidism, hyperparathyroidism, hyper-
cortisolemia, osteomalacia, chronic kidney di-
sease, malabsorption syndrome, hypogonadism,
anovulation, rheumatoid arthritis, use of medi-
cations such as corticosteroids, usage of GnRH
agonist and antagonist, anticonvulsants, and
chronic heparin therapy.

Reduced physical activity and lack of calcium
or excessive consumption are co-factors in the
occurrence of osteoporosis. However, heredity
has been assessed as responsible in 50-80% of
cases with osteopenia or osteoporosis.

The gestational age at diagnosis of osteopo-
rosis in our study was 34 wks, which was simi-
lar to Ofluoglu O, et al. [9]. The patient in our
case was primigravida, in the age group 25-35
years, which has also been found in many other
studies [9-11]. Classical symptoms of osteopo-
rosis like joint pain, inability to gait, and red-
ness in the joints of the hands, feet and pedal
edema were seen in of our case, and other
studies have reported the same findings [12-14].
The most common sites of osteoporosis in our
case were knees, ankle, and hip, as seen in other
articles [15].

In the present case, the patient not had any
risk factors, while other studies report the
patient had at least one risk factor [10]. Low
calcium intake and vitamin D are modestly
associated with bone loss, and calcium and
vitamin D supplementation protects against
bone loss [16-18].

Excessive calcium consumption in some
health conditions; for example, during pregnan-
cy we have excessive consumption needed for
fetal development. A mother’s low weight is a
condition that can result in the loss of bone
mass. Excessive physical inactivity or immobi-
lity can result in the loss of bone mass [19].
Alcohol consumption, smoking, and corticoste-
roid use during pregnancy are associated with
decreased bone mass and an increased risk of
fractures at all ages [20-22].

Initial investigation to diagnose osteoporosis
was bone mineral density (BMD) test. Was fo-
und a T-score lower than -2.5 standard devia-
tions, which is shown for osteoporosis. Anti-
osteoporotic treatments with vitamin D 300.000
IU single dose, nasal Calcitonin 400 IU/day,
Calcium 1000?mg/day, vitamin D 880 IU/day
were initiated.

In healthy bones, bone mineral density
(BMD) is expressed as a T-scoring system,
which is the number of standard deviations (SD)
from the average for a young and healthy
woman. A T-score between -1.0 and +2.5 SD
is considered normal, a T-score between -1 and
-2.5 indicates osteopenia, while a T-score lower
than -2.5 indicates osteoporosis for the young
adult population (25-35 years old). The term
osteopenia is used by radiologists to indicate
that radiologically the bone appears to have
little mineralization. There is another evaluation
index called the Z-score, which shows the stan-
dard deviation (SD) between patient measure-
ments and the average bone mass in a patient
of the same age and weight. Z-score below -2.5
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(below percentile 2.5), requires diagnostic eva-
luation for secondary osteoporosis.

The dual-energy X-ray absorptiometry
(DEXA) is the leading technique for estimating
bone mineral density (23, 24 and 25). Early loss
of bone mass can be determined by assessing with
DEXA, the spine, major trochanter, and neck of
the femur, knees, ankle, hip and radius etc.

Generally, for osteoporosis during or after
pregnancy, it must be kept in mind during
differential diagnosis in patients presenting with
lower back pain. The exclusion of other causes
for osteoporosis and progressive clinical cour-
se are necessary and helpful in the diagnostic
process. Early diagnosis and treatment of cal-
cium, vitamin D, and regular follow-up of the-
se cases are particularly very important in the
prevention of fractures and increasing the qu-
ality of life of the patients.

CONCLUSIONS

Osteoporosis is a condition that occurs relati-
vely rarely during pregnancy and clinical featu-
res, accompanying metabolic abnormalities, and
a physiopathological mechanism has not yet
been fully established. During pregnancy, the
absorption of calcium in the intestines doubles
to meet the fetal demand for calcium, but if the
calcium intake is insufficient to meet the needs

of the mother and baby, the skeleton of the
mother will undergo resorption during the third
trimester and progressively immobilizes the
mother. Osteoporosis usually occurs in the first
pregnancy and does not recur in subsequent
pregnancies. This physiological bone resorption
does not normally cause fractures. Women who
have fractures are more likely to have additio-
nal secondary causes of bone loss and fragility.
During pregnancy, transient osteoporosis may
affect one or both femoral heads, but it also
includes localized pedal oedema. Radiographic
studies detect loss of bone mass, elevated rates
of turnover in the bone, and oedema in the
affected portion. Postpartum, a progressive
increase in bone mass occurs in most women
who present with a fracture during pregnancy,
and the need for treatments such as calcitonin,
bisphosphonates, strontium ranelate, teripara-
tide, vertebroplasty, and kyphoplasty are unne-
cessary. Today, it is possible to diagnose oste-
oporosis, to evaluate fracture risk, and to reduce
that risk with antiresorptive therapies or other
available therapies. In many cases, the adverse
effects of osteoporosis are reversible with ap-
propriate and timely intervention. Therefore,
treatment with calcium and vitamin D supple-
ments during pregnancy in women who have
two or more risk factors for developing oste-
oporosis may be reasonable.

1. Marks Jr SC, Popoff SN. Bone cell biology: the regula-
tion of development, structure, and function in the ske-
leton. Am J Anat. 1988 Sep;183(1):1-44.

2. Buckwalter JA, Glimcher MJ, Cooper RR, Recker R. Bone
biology. J Bone Joint Surg Am. 1995 Aug 1;77(8):1256-
75.

3. Hadjidakis DJ, Androulakis Il. Bone remodeling. Annals
of the New York Academy of Sciences. 2006 Dec; 1092
(1):385-96.

4. Currey JD. The design of mineralised hard tissues for their
mechanical functions. Journal of Experimental Biology.
1999 Dec 1; 202(23):3285-94.

5. Suda T, Udagawa N, Nakamura I, et al. Modulation of
osteoclast differentiation by local factors. Bone. 1995 Aug
1, 17(2):587-91.

6. Eriksen EF. Cellular mechanisms of bone remodeling. Re-
views in Endocrine and Metabolic Disorders. 2010 Dec
1;11(4):219-27.

7. Court-Brown CM, Caesar B. Epidemiology of adult frac-
tures: a review. Injury. 2006 Aug 1; 37(8):691-7.

8. Dunne F, Walters B, Marshall T, Heath DA. Pregnancy
associated osteoporosis. Clinical Endocrinology. 1993 Oct;
39(4):487-90.

9. Ofluoglu O, Ofluoglu D. A case report: pregnancy-indu-
ced severe osteoporosis with eight vertebral fractures.
Rheumatology International. 2008 Dec 1; 29(2):197-201.

10. Khovidhunkit W, Epstein S. Osteoporosis in pregnancy.
Osteoporosis International. 1996 Sep 1; 6(5):345-54.

11. Smith R, Winearls CG, Stevenson JC, et al. Osteoporo-
sis of pregnancy. Lancet. 1985 May 25; 325(8439):1178-
80.

12. Smith R, Athanasou NA, Ostlere SJ, Vipond SE. Pre-
gnancy-associated osteoporosis. QJM: An International
Journal of Medicine. 1995 Dec 1; 88(12):865-78.

13. Maliha G, Morgan J, Vrahas M. Transient osteoporosis
of pregnancy. Injury. 2012 Aug 1; 43(8):1237-41.

14. Lose G, Lindholm P. Transient painful osteoporosis of the
hip in pregnancy. International Journal of Gynecology &
Obstetrics. 1986 Feb; 24(1):13-6.

15. Kovacs CS, Ralston SH. Presentation and management
of osteoporosis presenting in association with pregnancy
or lactation. Osteoporosis International. 2015 Sep 1;
26(9):2223-41.

16. Shea B, Wells G, Cranney A, et al. VIl. Meta-analysis of
calcium supplementation for the prevention of postme-
nopausal osteoporosis. Endocr Rev. 2002 Aug; 23(4):552-
9.

17. Shea BJ, Adachi JD, Cranney A, et al. Calcium supple-
mentation on bone loss in postmenopausal women.
Cochrane Database of Systematic Reviews. 2004(1).

18. Xu L, McElduff P, D’Este C, Attia J. Does dietary calcium
have a protective effect on bone fractures in women? A
meta-analysis of observational studies. BJN 2004 Apr;
91(4):625-34.

19. Wallace BA, Cumming RG. Systematic review of rando-
mized trials of the effect of exercise on bone mass in pre-



20.

21.

22.

23.

A. M. Gashi et al. — Osteoporosis during pregnancy — a case report

and postmenopausal women. Calcified Tissue Internatio-
nal. 2000 Jul 1; 67(1):10-8.

Cauley JA. Public health impact of osteoporosis. Journals
of Gerontology Series A: Biomedical Sciences and Medi-
cal Sciences. 2013 Oct 1; 68(10):1243-51.

Bauer DC, Gluer CC, Cauley JA, et al. Broadband ultra-
sound attenuation predicts fractures strongly and inde-
pendently of densitometry in older women: a prospecti-
ve study. Archives of Internal Medicine. 1997 Mar 24; 157
(6):629-34.

Cauley JA. Defining ethnic and racial differences in oste-
oporosis and fragility fractures. Clinical Orthopaedics and
Related Research®. 2011 Jul 1; 469(7):1891

Van der Sluis IM, De Ridder MA, Boot AM, et al. Re-
ference data for bone density and body composition

24.

25.

measured with dual energy x ray absorptiometry in white
children and young adults. Archives of Disease in Childho-
od. 2002 Oct 1; 87(4):341-7.

Hans D, Barthe N, Boutroy S, et al. Pothuaud L, Win-
zenrieth R, Krieg MA. Correlations between trabecular
bone score, measured using anteroposterior dual-energy
X-ray absorptiometry acquisition, and 3-dimensional
parameters of bone microarchitecture: an experimental
study on human cadaver vertebrae. Journal of Clinical
Densitometry. 2011 Jul 1; 14(3):302-12.

Garg MK, Kharb S. Dual energy X-ray absorptiometry: Pit-
falls in measurement and interpretation of bone mineral
density. Indian Journal of Endocrinology and Metabolism.
2013 Mar; 17(2):203.

27



