Case Report Journal of Orthopaedic Case Reports 2024 November:14(11):Page 129-134

Pregnancy and Lactation Associated Osteoporosis in a 24-Year-Old
Presenting with Multiple Fragility Fractures in the Dorsolumbar Spine: A
Case Report and Review of Literature

Tejas Gandhi', Pramod Bhilare', Parag Sancheti'

Learning Point of the Article:
While osteoporosis is more commonly associated with older age, it can indeed affect younger individuals, especially in the context of
specific medical conditions or pregnancy-related factors.

Introduction: Osteoporosis is rare in the young having an incidence of 4.1 per 100,000 person-years and can occur secondary to endocrine
diseases, inflammatory disorders, malnutrition or malabsorption syndromes, and medications. Pregnancy and lactation-associated osteoporosis
(PLO) should be thought of as one of the causes but is often missed as the diagnosis requires a high degree of suspicion along with X-rays and
densitometrywhich are avoided as far as possible during the peripregnancy period. If missed, it can lead to osteoporotic fractures and disability.
Case Report: We report a case of a 24-year-old primigravida presenting with low back pain 4 months after pregnancy having multiple vertebral
compression fractures. On initial workup, a diagnosis of osteoporosis was made and causes of secondary osteoporosis were ruled out after
radiological and laboratory investigations. A diagnosis of PLO was made after exclusion of other possible causes. The patient was treated with
cessation of lactation and medical management in the form of Calcitonin, Teriparatide, Vitamin D, and calcium supplementation. The patient
was symptom-free after 12 months.

Conclusion: Through this case report, we hope to emphasize that PLO should be considered as a possible etiology in young females with
multiple atraumatic fragility fractures presentingin the peri-pregnancy period.

Keywords: Pregnancy, lactation, osteoporosis, spinal fractures, antiosteoporotic agents, teriparatide.

Introduction factors during pregnancy.

Osteoporosis is common in the elderly but is also not Here, we report a case of pregnancy- and lactation-associated

uncommon in the younger population. Pregnancy-associated
osteoporosis was first described by Nordin and Roperin 1955 as
an infrequent condition that results in back pain during
pregnancy and the postpartum period, and causes significant
disability [ 1]. The magnitude of the problem is underestimated,
and diagnosis is often missed because of the unfamiliarity with
the condition, avoidance of radiographs and densitometry
during pregnancy, and back pain is often attributed to other

osteoporosis (PLO) involving the dorsolumbar spine presenting
with multiple fragility fractures in a lactating primigravida female
to highlight the diagnostic challenges, and socio-economic
impact and discuss the various treatment modalities mentioned
intheliterature.

Case Report
A 24-year-old female patient presented to the outpatient clinic
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Figure 1: X-ray: Anteroposterior (a) and lateral view (b) of the dorsolumbar spine: showing a loss of

spasm. Neurological evaluation was within
normal limits. Anteroposterior (AP) and
lateral (Lat) Roentgenogram (X-rays) of
the dorsolumbar spine revealed a loss of
height from D9-12 vertebral bodies along
with decreased cortical thickness and loss
of bony trabeculae associated with smooth
biconcave deformities, squared-off
depressions of the end-plates combined
with compressions from the adjacent discs
which were representative of cod fish
vertebrae suggestive of multiple
osteoporotic vertebral fractures (Fig. la
and b). She was admitted for pain
management and further evaluation of her
symptoms. She was started on intravenous
acetaminophen (paracetamol) three times
a day as she was lactating. Magnetic
resonance imaging (MRI) showed an
anterior wedge collapse of D9-D12

height from D9-12 vertebral bodies along with decreased cortical thickness and loss of bony trabeculae  Ver tebra (Fig. 2a) with hypointense signal
associated with smooth biconcave deformities, squared-off depressions of the end-plates combined with on T'1 weighted and hyperintense signal in

compressions from the adjacent discs which were representative of cod fish vertebrae suggestive of

multiple osteoporotic vertebral fractures.
with complaints of severe back pain (VAS 8/10). This pain was
insidious in onset, dull in nature, and was aggravated by
changing sides and was affecting her daily routine activities. She
had a full-term vaginal delivery 4 months ago. Her pregnancy
was uneventful and was breastfeeding. On clinical examination,
she had limitation of flexion and tenderness of the lower dorsal
and upper lumbar spinous processes with paraspinal muscle

the T2 and short tau inversion recovery
(STIR) weighted sagittal and coronal films
at D9 and D10 vertebra with normal signal intensity in the
intervening disk spaces. The preservation of intraosseous fat
reduced the likelihood of a neoplastic lesion (Fig. 2b-d and Fig.
3). On comparing her bone mineral density (BMD) (0.635
g/cm2) to an individual of the same age and sex (Z-score),
checked using a dual-energy X-ray absorptiometry (DEXA)
scan, revealed a value of -4.2, suggestive of severe osteoporosis

Figure 2: MRI: Sagittal images of whole spine (a) T2 showing anterior wedge collapse at D9-D12 vertebra. Sagittal images of dorsolumbar spine T2 (b)
hyperintense, T1 (c) hypointense, and STIR (d) hyperintense signal in the D9 and D10 vertebra with normal signal intensity in the intervening disk spaces

with preservation ofintraosseous fat.
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Figure 3: MRI: Coronal images of dorsolumbar spine T2 hyperintense

signal in the D9 and D10 vertebra with normal signal intensity in the

intervening disk spaces with preservation ofintraosseous fat.
and high risk of fragility fractures. Laboratory tests ruled out
infective, inflammatory, and metabolic causes and did not reveal
any abnormality for secondary causes of osteoporosis such as
hyperthyroidism and hyperparathyroidism. All these
investigations led to a probable diagnosis of pregnancy and
lactation-associated osteoporosis. The patient was advised

il

Figure 4: X-ray: Anteroposterior (a) and lateral view (b) of the
dorsolumbar spine at 1-year follow-up: showing no further progression of

kyphosis.

against breastfeeding and was prescribed a daily intake of
calcium carbonate (1000 mg/day), calcitriol (250 ug/day),
injectable Teriparatide in a dose of 20 mcg taken
subcutaneously and calcitonin nasal spray to be taken as 1 puff
inalternate nostril daily for 2 months. She was discharged after 2
days with a VAS of 4/10. On 12-month follow-up, the patient
was symptom-free with an increase in BMD to 0.710 g/cm2

(Fig.4).

Discussion
Osteoporosisinyoung

Osteoporosis, though rare, can occur in the young secondary to
hyperparathyroidism, hyperthyroidism, diabetes, thalassemia,
multiple myeloma, intestinal malabsorption, leukemia, liver
disease, metastatic bone disease, Cushing's syndrome,
acromegaly, scurvy, Marfan’s syndrome and medications such
as antacids containing aluminum, heparin, anticonvulsants,
thyroxine, and steroid use.

PLO epidemiologyand pathophysiology

PLO is a rare type of premenopausal osteoporosis that occurs
mainly in the third trimester or immediately after the delivery
[2-4]. Due to its infrequent occurrence, the exact prevalence is
not known. Although the etiology of PLO is unclear, family
history, genetic factors as well as dietary habits seem to be
predisposing factors [S-8]. Excessive resorption of calcium
from the skeleton, increased rate of bone turnover induced by
pregnancy, and additional changes in mineral metabolism that
occur during lactation further increase the risk of PLO in
susceptible women [9]. Another cause may be a sort of
calcitonin deficiency which exacerbates the normal losses of
calcium duringlactation [9].

Presentation andrecurrence

The main complaint is severe pain in the lower back and lower
extremity joints, accompanied by reduced general mobility.
More often than not, pain appearing in the final trimester of
pregnancy or immediately postpartum is diagnosed as another
problem associated with pregnancy and lactation. Although
vertebral fractures, regardless of osteoporosis or other causes,
are rare complications in new and expecting mothers, they
should always be considered in women presenting with acute
pain in the peripregnancy period [10,11]. Kyvernitakis et al.
[12] and Sullivan et al. [13] have reported recurrence rates of
20% in subsequent pregnancies. Kyvernitakis et al. found a
significant correlation between the number of fractures at the
time of diagnosis and subsequent fractures, irrespective of a
second pregnancy. The risk increases from 10% with a single
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fracture to 27% with more than one fracture [ 12].

Investigations

Diagnosis can be made by exclusion where preliminary
investigations in the form of X-ray, MRI scan, DEXA, and
laboratory parameters are required to rule out any secondary
causes of osteoporosis. Serum tartrate-resistant acid
phosphatase-Sb and urinary N-terminal telopeptide of type I
collagen (NTX) are markers of bone resorption which can be
used to confirm the diagnosis whereas serum bone alkaline
phosphatase (BAP) and N-terminal propeptide of type I
procollagen are bone formation markers measured using a
chemiluminescent enzyme immunoassay and antibody
radioimmunoassay which can be used to assess response to
treatment.

Management

There is no mutually agreed opinion or guideline in the
treatment of this condition. The treatment options are limited
to those practiced in the reported cases. A common first step in
the treatment of a patient with PLO is delactation as is
recommended in most cases [ 10, 11, 14] with supplementation
of calcium with or without Vitamin D [2]. Other options
include bed rest, corset application, and medical treatment
which include calcium and Vitamin D [10], bisphosphonates
[13], teriparatide [1S, 16], and strontium ranelate [17].
Kyphoplasty, to treat postpartum vertebral fractures, has also
been tried in cases of intractable pain and spinal deformity [ 18].

The World Health Organization recommends exclusively
breastfeeding for 4-6 months followed by weaning and
introduction a supplemental diet. However, in developing
countries, breastfeeding is commonly continued beyond 6
months and early weaning has a significant social impact [19].
The majority of developing countries disagree with early
weaning and hence while treating PLO, doctors need to keep in
mind the safety profile of drugs during lactation. Lactation
results in the loss of 300-400 mg of calcium daily, which is
compensated for by 5—-10% skeletal calcium loss. However, this
loss is gained back within a few months of weaning [20].
Therefore, weaning is advised to treat PLO. Calcium and
Vitamin D supplementation increases the levels of calcium in
the body and calcium absorption, respectively.

Vitamin K2 is one option for osteoporosis treatment. The
effects of Vitamin K2 on bone are improving bone quality by
promoting gamma-carboxylation of osteocalcin, and advancing
bone formation and calcification through steroid and
xenobiotic receptors (SXR) [21,22]. One report mentions that
Vitamin K2 effectively prevents fractures and sustains BMD in

osteoporosis [23]. Vitamin K2 is administered to newborns or
pregnant women for the treatment of melena neonatorum [24],
so this medicine is safer than the other treatments. It may be
difficult to conclude that Vitamin K2 treatment improved
symptoms of post-pregnancy osteoporosis earlier than these
treatments. However, we can easily use it for women who may
be pregnant due toits safety.

Strontium Ranolate (SrRan) was used for patients with PLO in
limited cases [17, 25]. It has a dual effect on bone, that is,
stimulation of new bone formation and inhibition of bone
resorption [26]. Treatment with SrRan resulted in significant
reductions in the risks of new vertebral and non-vertebral
fractures and increased both the lumbar spine and femoral neck
bone mineral density in postmenopausal patients [27]. SrRan
provides a rapid increase in BMD. Patients with PLO treated
with weaning, and supplementation of SrRan, calcium, and
cholecalciferol achieved a 31-33% increase in their lumbar
BMD and an almost 20% increase in their total hip BMD at
12-21 months [17, 25]. However, the long-term safety and
potential adverse events regarding prenatal impairment that are
associated with the use of SrRan are unclear [25].

Teriparatide is one of the most effective drugs in preventing
spinal fractures in osteoporotic treatment. Choe et al. reported
that daily Teriparatide should be considered for young patients
with PLO, especially those with multiple vertebral fractures, to
avoid long-term morbidity [26-28]. In another study,
Teriparatide treatment resulted in an increase in BMD and no
additional fractures during observation over several years [14].
Teriparatide is more effective than BPs concerning BMD
increase [29] but has a limited period of use. It is a strong
candidate for patients with pregnancy and lactation-associated
OP and fractures [ 15,28], but no drugs have been established to
inhibit fracture within halfa year of OP onset.

Denosumab is a human monoclonal antibody that binds to the
receptor activator of nuclear factor xB-ligand (RANKL) and
inhibits the activation of osteoclasts and their precursors,
leading to a suppression of bone turnover and an increase in
BMD. Stumpfetal. (2021) reported a case of PLO, treated with
Denosumab along with calcium and Vitamin D
supplementation, which led to an increase in BMD at the
lumbar spine, femoral neck, and total hip by 21.2%, 5.6%, and
8.0% at 12 months and by 32.0%, 13.0%, and 11.5% at 18
months, respectively [30]. Another patient with PLO was
treated with weekly Teriparatide (56.5 pg/ week) for 6 weeks,
followed by Denosumab (60 mg) for 6 months, and at 12
months and exhibited an increase in BMD from baseline at the
lumbar spine (L2-L4) and femoral neck by 16.5% and 3.9%,
respectively [31]. These outcomes suggested that Denosumab
canbe considered one of the effective treatments for PLO.
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Bisphosphonates (BP) have not been preferred for multiple
reasons. Stathopoulos et al. [32] identified 78 cases involving
fetuses whose mothers had been exposed to bisphosphonates
before conception or during pregnancy, along with seven cases
of bisphosphonates exposure before or during lactation. Most
of the mothers and infants did not demonstrate serious adverse
effects. However, there were cases of shortened gestational age,
low neonatal birth weight, and transient hypocalcemia of the
newborns, while the very few reported cases of spontaneous
abortions and congenital anomalies probably resulted from
maternal underlying diseases and concomitant medication
[32]. The half-life of a bisphosphonate is as long as 10 years and
can pass through the placenta and may have teratogenic effects
on a fetus [33-35]. The use of bisphosphonates may, therefore,
be risky for the subsequent gestations of PLO patients.
Regarding the prevention of subsequent fractures, Winarno et
al. recently described a case of severe pregnancy- and lactation-
associated OP with 11 vertebral fractures. According to the
authors, unsatisfactory results were obtained with oral and
intravenous BPs in combination with calcium and Vitamin D
supplementation [15]. These findings indicate that BPs may
notbe able to halt the development of subsequent fractures.

Regarding treatment and follow-up, both Sullivan et al. and Ott
etal.recommended a treatment duration of § years, followed by

clinical and bone mineral density (BMD) review [7,13]. This
suggests that ongoing monitoring is crucial to assess treatment
efficacy and prevent recurrence of fractures (Fig. 4).

Most of the young women who are diagnosed with PLO do not
have a prior BMD measurement, like our patient and the
possibility of a prior low bone mass cannot be ruled out.
However, there was nothing in the patients' histories to suggest
inadequate intake of calcium or Vitamin D and the absence of
decalcification and pseudofractures in the limb bones, despite
the codfish vertebrae, pointed to a diagnosis of osteoporosis
rather than osteomalacia.

Conclusion
PLO although rare should be considered as one of the
differentials in all peripartum women complaining of acute
lower back pain and diagnosed with osteoporosis on a BMD
scan.

Clinical Message

PLO should be considered as a differential in young peripartum
patient diagnosed with osteoporosis.

Declaration of patient consent: The authors certify that they have obtained allappropriate patient consent forms. In the form, the
patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
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