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Abstract

Introduction: Transient Osteoporosis of Pregnancy is a rare potential complication of pregnancy which unexpectedly affects
young, healthy women with a previously uneventful pregnancy. The diagnosis is usually one of exclusion with its true incidence
being unknown because of its self-limiting nature in most cases.

Case: A 32-year-old primigravida began having lower back pain at 30 weeks gestation and underwent a caesarean section at 38
weeks gestation. Post-delivery her symptoms deteriorated, and she had a magnetic resonance imaging (MRI) of her spine. The
findings of the MRI confirmed osteoporosis induced vertebral compression fractures during the post-partum period.
Intravenous ibandronic acid was used for treatment for a period of three (3) years with annual Dual Emission X- ray
Absorptiometry (DEXA) scan to evaluate progression. The patient’s symptoms resolved by six (6) months post diagnosis
highlighting the transient nature of this condition. The serial DEXA scans however revealed a less than transient resolution of
her bone mineral density over the three-year period.

Conclusion: The length of time required for treatment is still controversial since the time taken for bone mineral density levels
to return to normal limits is highly variable as was demonstrated by the case presented. However, the treatment protocol adopted

for this patient has proven to be a safe and effective regime which can be implemented as a viable treatment option by clinicians.
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1. Introduction

Transient Osteoporosis of Pregnancy was first described in 1958 by Curtiss and Kincaid after evaluation of three pregnant
patients with painful hips during their third trimester [1]. It is a rare potential complication of pregnancy which unexpectedly
affects young, healthy women with a previously uneventful pregnancy [2]. The most commonly affected area is the femoral
neck, but it can also involve the shoulder, knee, and ankle [3]. The diagnosis is one of exclusion with the commonest differential

diagnoses being a joint infection, rheumatoid arthritis, avascular necrosis of femoral head, pigmented villonodular synovitis,
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reflex sympathetic dystrophy and idiopathic osteochondromatosis. This patient described underwent a three year follow up
with consecutive annual Dual Emission X- ray Absorptiometry (DEXA) scan which highlights the lack of the transient nature
of this condition regarding objective improvements in the bone mineral density scores. However, in terms of the subjective

resolution of symptoms the condition can indeed be considered a transient one with symptoms resolving after six (6) months.

2. Case Report
A 32-year-old primigravida presented with lower back pain at 30 weeks gestation. She endured these pains until the 38" week
of gestation when she underwent a caesarean section. Post-partum she continued to have lower back pain with features
suggestive of sciatica and had a spine MRI three (3) days later. The report stated all was normal with only slight annular disc
bulges. Subsequently the patient was not seen for approximately two months but returned with an acute migration of the pain
to the thoracic region. There was no history of any trauma or heavy lifting. She reported a regular menstrual cycle with no
osteoporosis-related risk factors such as family history, smoking and prevalent fractures. Additionally, there was no secondary

cause of osteoporosis.

The physical examination showed her height was 59 inches with a weight of 116 Ibs and a body mass index of 23. She was
also tender over the lower thoracic region with an apparent kyphosis. There was no associated motor or sensory neurological
deficit. A plain radiograph revealed osteopenia with sequential wedge compression fractures of vertebra T9 through T12. FIG.
1 Further investigations to determine a potential secondary cause of osteoporosis included serum calcium, alkaline phosphatase,
phosphate, thyroid function, parathyroid hormone, vitamin D, FSH, LH, progesterone and estradiol levels as well as renal and
liver function tests which were all normal.

FIG. 1. Radiographs showing wedge compression fractures from T9 through T12.

Her DEXA scan was done three (3) months post-partum and showed a Z score of -3.7 which confirmed the diagnosis of
osteoporosis. A thoracolumbosacral orthosis (TLSO) brace was recommended and intravenous ibandronate (Bonviva) was
commenced at a dose of 3mg every three (3) months. DEXA scans were subsequently repeated at 6 months, and annually for
three (3) years post diagnosis as a means of monitoring her improvement. Significant improvement regarding her pain level
was noted with six (6) months of commencing treatment with a small but definite improvement in her bone mineral of 9.9%
with a Z score of -3.2. FIG. 2 shows the trend of her T and Z scores during the treatment period.
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FIG. 2. Changes in T and Z scores using the DEXA method over a period of three years post-partum.

The paucity of information in the literature regarding the management as well as the slow return to normal of her bone density
lead to the decision to continue treatment for three years. The patient by this time had resumed her normal active healthy
lifestyle and despite not making a full quantitative recovery the ibandronate was stopped. Blood investigations as outlined
previously were repeated and remained within normal limits. The patient at two years after ceasing pharmacological treatment

continued to be asymptomatic. Informed consent was obtained from the patient for the medical use of her case details.

3. Discussion
The true incidence of pregnancy-associated transient osteoporosis is unknown since it is underdiagnosed as the natural course
is self-limiting with symptoms typically improving over 6-12 months [4]. The characteristic clinical scenario is a complaint of
chronic back pain or the sudden onset of sharp back pain and loss of height due to vertebral compression fractures [5].
Researchers are debating the etiology of this syndrome which is still unknown with some suggesting the involvement of
hereditary factors in its pathogenesis [6]. Furthermore, transient osteoporosis of the spine is sometimes described as a separate
condition from transient osteoporosis of the hips with these patients typically presenting post-partum with vertebral fractures

as in the case presented [7].

The diagnosis therefore during pregnancy is difficult with many of the diagnostic techniques not being recommended for
pregnant women. In addition radiographs are usually quite challenging because they are unable to quantify bone density [8].
However, the term "osteopenia” has been used to qualitatively describe an increase in radiolucency of the bone which suggests
alow mineral content. It is usually detected incidentally on X-ray examination with at least thirty percent (30%) of bone mineral

content being lost to give this characteristic feature.

Examination of the patient’s bone mineral density (BMD) is used to confirm the diagnosis. Bone densitometry can be
determined by utilising techniques such as the Quantitative Computed Tomography (QCT) of the spine, which uses low dose
radiation to image the vertebrae to measure its mineral content and the DEXA scan which images the spine and hip [9]. The

DEXA scan is not universally recommended during pregnancy as it carries a risk of radiation exposure to the fetus. Magnetic
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Resonance Imaging (MRI) is the therefore the preferred diagnostic tool in pregnant patients since it does not expose the patient

to ionizing radiation [3].

The characteristic MRI findings include a low signal intensity of the bone marrow on T1-weighted spin echo images and high
signal intensity on T2-weighted images. The presence of normal bone marrow signal intensity of the vertebral body,
retropulsion of posterior bone fragment, and multiple compression fractures are also features which may be seen [10]. MRI has
a high sensitivity (100%), specificity (93%), and accuracy (95%) in differentiating between acute osteoporotic compression
fractures and fractures as a result of metastatic disease [10]. It has more recently been utilised as a tool to evaluate bone density
but this requires the use of high resolution MRI [8]. However, this was not the case with this patient since her MRI scan showed

no evidence of a low bone mineral density when performed at the onset of her symptoms.

The gold standard for diagnosing osteoporosis is the DEXA scan. The International Society of Clinical Densitometry (ISCD)
prefers that Z-scores be used in premenopausal women and in men <50 years old in contrast to the T scores used in
postmenopausal women. A Z-score of < — 2.0 in these populations indicates a “low bone density for age.” The diagnosis of
osteoporosis should not be based solely on the BMD scores in these younger adults as there is a lack of longitudinal data
relating BMD to fracture risk with younger individuals having a much lower risk for fracture [11]. In these patients, a diagnosis
of osteoporosis should be considered if risk factors for bone loss and fractures as well as a history of fragility fractures are
present [11]. The patient’s diagnosis was made in accordance with this recommendation since she presented with vertebral

fractures and a low Z score.

It is imperative to prevent vertebral fractures as well as increase the patient’s BMD and resistance to fractures when treating
osteoporosis in pregnancy or postpartum [5]. Additionally, patients with compression fracture as a result of pregnancy-
associated osteoporosis have a 33% risk of developing secondary fractures [12]. The index patient presented with thoracic
compression fractures and could not benefit from preventative therapy measures such as bed rest, corset application, calcium,
and vitamin D supplementation as well as weaning from breastfeeding [13]. Furthermore, despite not receiving calcium and
vitamin D supplementation during her pregnancy period her laboratory reports confirmed no deficiency in either supplement.
However, she did cease breastfeeding a few weeks postpartum. The condition generally resolves spontaneously and without

any pharmacological intervention [13-15].

Bisphosphonate therapy has been reported in the literature to hasten the recovery period [2]. The use of bisphosphonates is
widely accepted for the treatment of osteoporosis in the postmenopausal patient. However, their use during pregnancy remains
controversial since it carries a risk of crossing the placenta and may affect fetal serum calcium levels and growth [4,16].
Bisphosphonates are known to be stored in the bone matrix for numerous years and its effect on the fetus in subsequent
pregnancies is unclear. Munns et al presented two cases of intravenous bisphosphonate therapy use for five (5) years before
conception and demonstrated no negative effects to both mother and child [17]. There have been reports of post-partum
treatment of pregnancy-associated osteoporosis with antiresorptive agents like bisphosphonates with improvement in both
symptoms as well as BMD [13]. Based on this data the "off label usage™ of oral and intravenous bisphosphonates have gained

popularity in the treatment of this condition in the postpartum patient.
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In rare instances, there may be resistance to the beneficial effects of bisphosphonates on BMD. Teriparatide (1,34 parathyroid
hormone) has been shown to yield satisfactory results when utilized in these patients with reported improvement of bone density
as well as no further occurrence of vertebral fractures [18]. The half-life of teriparatide is an hour, which is much shorter than
that of bisphosphonates therefore making it safe for fertile women and a more "biologic" alternative for treating pregnancy-

associated osteoporosis [19].

The disorder while self-limiting remains unpredictable in terms of its time to resolution. The resolution of symptoms from early
as one month postpartum has been recorded in the literature [3]. A defined period for the duration of pharmacological therapy
has not been described and most cases in the literature continued treatment until the patient was asymptomatic with no
progression of the disease [3,5]. It was decided to follow up the patient with serial DEXA scans to aid in the guidance of
therapy. The failure of bone mineral density to return to normal has been previously documented by authors who have followed

treatment regimens similar to those in the local setting [20].

The decision to cease intravenous ibandronate treatment was based on a significant improvement of her BMD with complete
resolution of her symptoms and no further progression of her fragility fractures. This case highlights that despite the return to
a normal BMD level over a three-year period of treatment a significant improvement can be expected in patients undergoing
bisphosphonate therapy. The paucity of data to recommend an appropriate guideline for management still exists but we believe
that our approach can be safely used as a guide to physicians when managing this condition. The serial DEXA scans revealed
that only after three years of treatment a significant improvement was demonstrated thereby supporting our believe that a three-
year period of treatment should be undertaken with these patients. The serial review of this patient’s clinical sequelae has also
shown that a return to a normal bone mineral density should not be considered a pre-requisite for the resolution of symptoms

in these cases as both entities appear to occur at different periods of the treatment timeline.

4. Conclusion
The diagnosis of transient osteoporosis of pregnancy relies on a high level of clinical suspicion. In most cases the diagnosis is
only evident during the postpartum period despite the onset of symptoms during the third trimester of pregnancy. The use of
intravenous ibandronate provides a suitable alternative to oral bisphosphonates, especially in non-compliant patients. The
disease is believed to be self-limiting with resolution of symptoms occurring within a few months postpartum as was seen in
this case. The resolution of bone mineral density levels, however, appears to be less than a transient process making the

determination of an appropriate treatment period a controversial issue in the literature.
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