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A 30-year-old woman with

lactation associated osteoporosis



PATIENT ID

• A 30-year- old woman

• Born and live in Eslamshahr

• Associate degree

• Married and has two children

• Hair stylist

• SOH: patient, reliable

• Cc: severe back pain



PRESENT ILLNESS

A 30-year-old woman, G2 P2 L2, at 1402.06.27,when she was 38 W + 4 d, 

underwent cesarean section under spinal anesthesia.

A few days after delivery, she had back pain that gradually increased severity 

until she could not get up and do daily works.

She went to an orthopedic specialist in Eslamshahr, and prescribed an X-

RAY and MRI.



1402. 09.16



1402.09.18



PRESENT ILLNESS

• She advised to stop breast feeding( after 2.5 months) and take oral analgesics but 

patient's pains continued to be more intense,

• 3 weeks later, she referred to a neurosurgery specialist in Tehran and an thoracolumbar 

MRI & BMD was requested.
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PRESENT ILLNESS

• A medical belt was prescribed for the patient, and she was referred to an 

endocrinologist.

• The endocrinologist requested lab test for the patient.



LAB TESTS:   1402.11.02 , 1402.11.23

• Hb: 13.2 g/dl                     

• ESR: 5

• FBS: 84 mg/dl

• Hb A1C: 5.1%

• Cr: 0.6 mg/dl

• ALP: 61 u/l

• HIV: neg

• Ferritin: 42.9 ng/ml

• Ca: 9.5  and 9 mg/dl

• P: 3.7 mg/dl

• iPTH: 40.4 pg/ ml

• 25 (OH)D: 26 ng/ml

• TSH: 2.7 mIU/ml

• Anti TTG Ig A: 2.7

• Anti Endomysial Ab Ig A: 8.8

• FANA, Anti ds DNA, RF, Anti CCP: neg

• Urine 24h: Volume: 700 cc    Ca: 65.3 mg/24h



PAST MEDICAL & SURGICAL HISTORY

• She had two normal pregnancy without any problem such as back pain or bed rest.

• Lab test in first trimester:  25(OH)D: 30 ng/ml,   TSH: 1.2 mIU/ml,  viral markers: neg

• She had two elective cesarean section.



DRUG & SOCIAL HISTORY

• She used only pregnancy supplements(bone fit & folic acid).

• Dairy intake seemed to be sufficient in pregnancy but after delivery she had low 

intake of dairy products and she used calcium supplement for a short time.

• Tab sertraline 50 mg  and chlordiazepoxide 5mg for 3 weeks (panic attack)

• Tab vitamin B1 300 mg for 1 month

• Glucocorticoid, anticonvulsants, heparin: neg

• Smoking & alcohol: neg



FAMILY HISTORY

• Parents have a family relationship (cousins).

• Four sisters: all normal.

• Mother: 46 y/o with hypothyroidism (Hashimoto), no drug use but a Hospital 

admission at 1402.03.25 for hypercalcemia and AKI.

• Grand mother: 63 y/o with 5 childbirth, osteoporosis at 41 y/o that she treated, 

history of hypercalcemia and parathyroid surgery at 1394.

• Family Fracture history: neg



REVIEW OF SYSTEM

POSITIVE

• Severe back pain

• Left wrist pain

NEGATIVE

• Nausea, vomiting, bloating, diarrhea

• Lactose intolerance

• Weight loss & Height loss

• Oligomenorrhea, amenorrhea(first mens 50 

days after delivery then regular periods)

• Anorexia nervosa

• Renal stone



PHYSICAL EXAMINATION

• Weight: 65 kg   

• Hight: 172 cm    

• BMI: 22 kg/ m2

• BP: 120/90 mmHg  

• PR: 82/min

NEGATIVE

• Joint laxity

• Blue sclerae

• Scoliosis

• limb deformities

• Anemia

• Edema

• Neurological deficit



PROBLEM LIST

• A 30-year-old woman without specific past medical history that referred 

for progressive back pain at early lactation period and multi thoracic 

vertebral fractures in MRI and low bone mass in BMD with normal lab 

tests.



AGENDA

Definition of early-onset osteoporosis

Etiology of early-onset osteoporosis

Physiology During Pregnancy and lactation

Pregnancy and lactation associated osteoporosis

Management of Patients with PLO

Long Term Follow-Up





DEFINITION OF EARLY-ONSET OSTEOPOROSIS

• ISCD recommends the use of BMD Z-scores in these populations (compared with 

age-matched norms). 

• In premenopausal women and men aged < 50 years, a Z-score ≤ - 2.0 is interpreted 

as below the expected range for age and a Z-score>- 2.0 as within the expected 

range for age.

• In this age group, osteoporosis diagnosis should not be based only on low BMD, but 

also on a history of low-trauma fracture or a secondary cause of osteoporosis. 

• In this age group, one or more vertebral compression fractures is indicative of 

osteoporosis, in the absence of local disease or high-energy trauma, even if the 

BMD Z-score is not subnormal. 





IDIOPATHIC OSTEOPOROSIS

• Males and females are equally affected

• A family history of osteoporosis is common

• The age at diagnosis is approximately 35 years

• Fractures are usually multiple occurring over 5–10 years and 

involve sites rich in cancellous bone, such as the vertebrae, and the 

hip is affected in approximately 10% of affected individuals.





GENETIC CAUSES OF OSTEOPOROSIS

• Genetic factors play an important role in osteoporosis and determine up to 80% of BMD.

• In monogenic forms, osteoporosis is caused by a single variant in a gene that has a 

major role in the skeleton.

• Osteogenesis imperfecta (OI) is the most common of these monogenic disorders with 

skeletal fragility.

• Only a small number of genetic entities presenting with early-onset osteoporosis without 

the classical features of OI or syndromic features have been recognized. 

• Biallelic mutations in the WNT receptor, LRP5, lead to severe childhood-onset 

osteoporosis and blindness, while heterozygous loss-of-function variants lead to milder 

forms of osteoporosis, often presenting later in childhood or in adulthood. 







PHYSIOLOGY DURING PREGNANCY AND LACTATION
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PREGNANCY AND LACTATION ASSOCIATED OSTEOPOROSIS(PLO)

• A rare condition in which women suffer fragility fractures, most commonly vertebral, 

during the third trimester of pregnancy or early postpartum (Less frequently, patients might 

suffer hip fractures). 

• The incidence is calculated to be around 0.4 per 100000 women.

• This condition usually affects primiparous women in their fourth decade of life.

• Experiencing PAO (as a first-time event) during the second pregnancy is described in 

less than 10–30% of cases.



PREGNANCY AND LACTATION ASSOCIATED OSTEOPOROSIS(PLO)

• Severe back pain is the most frequent form of presentation and it is often 

interpreted as a typical pregnancy or postpartum symptom. Thus, this condition 

is usually misdiagnosed.

• The pathophysiology of this disorder is still not well known. According to most 

studies performed in women with PLO, risk factors are present in up to 80–85%.

• PAO remains one potential indication for a non-obstetric cause-related 

cesarean section.







MANAGEMENT OF PATIENTS WITH PLO

• Typically, PAO/LAO is self-limited, but its devastating effects such as hip 

fracture or serial VFs might have a dramatic impact. 

• Once recognized, it is difficult to decide on a drug free option for patients 

from the perspective of specific medication against osteoporosis in 

addition to deciding the type and timing of orthopedic surgery. 



NON-PHARMACOLOGICAL TREATMENT

• Calcium and vitamin D should be optimized.

• Calcium intake between 1000 and 1500 mg/day, whereas 25 OHD levels should be ≥30 ng/dl.

• Through a daily dairy products intake. (a cup of milk: 250–300 mg, fortified yogurt: 500 mg, one 

serving of cheese (50 g): 200–350 mg of calcium). 

• If the patient cannot achieve the required intake of calcium through a daily diet, supplementation 

with calcium tablets is also available.

• It is important to explain to the patients that calcium should be taken in different servings of a 

maximum of 500 mg each throughout the day to maximize its absorption.



NON-PHARMACOLOGICAL TREATMENT

• Vitamin D can be obtained mostly by sun exposure. 

• If the recently fractured PLO patient presents with lower than 30 ng/mL levels, vit D 

supplement at least 1000 to 2000 UI per day (depending on baseline levels).

• Significant spontaneous increase in BMD of about 6 to 12% at LS at 6–12 months after 

weaning. Similar significant improvement has been reported at the hip.

• Women with PLO should be advised to discontinue breastfeeding as early as possible (in 

order to resume the hypo-estrogenic status and potentially to reduce the levels of PTHrP).



NON-PHARMACOLOGICAL TREATMENT

• Other considerations include adequate analgesia for painful vertebral 

fractures and physical therapy.

• When fractures consolidate, after 3 to 6 months and pain has diminished, 

these patients should be encouraged to perform reasonable, but not 

excessive, weight-bearing and physical resistance activity to help maintain 

bone and muscle mass and mobility.



UPTODATE



MILD TO MODERATE PAIN

• Treated initially with nonopioid oral analgesics. 

• In small randomized trials, calcitonin hastened the relief of pain from 

vertebral fractures, and it can be a useful adjunct to traditional analgesics 

in the acute setting, because it is not effective immediately. It is generally 

continued for a 2 to 4 week course. 

• Nasal calcitonin, 200 units (one spray) once daily alternating nostrils.



PERSISTENT PAIN

• Greater than 6 weeks of medical management

• Treatment: continued medical management or vertebral augmentation. 

• Continued medical management for patients who have noticed some 

improvement in pain and who are able to tolerate, maintain, or taper opioids and 

begin a physical therapy program. 

• In some patients with persistent pain, the degree of vertebral compression may 

progress with time to such an extent that vertebral augmentation may be difficult 

to perform successfully. In such cases, continued medical management is the 

only option.



CHRONIC PAIN

• 3 to 6 months post fracture

• Require further evaluation to determine if the fracture remains metabolically active (as 

evidenced by the presence of bone marrow edema) or if additional fractures or other pain 

generators may have developed.

• Treatment of nonhealing or slowly healing fracture: continued medical management or 

vertebral augmentation. 

• Patients should be informed that there are few data evaluating vertebral augmentation in 

patients with chronic fractures and that pain may not improve after the procedure.



VERTEBRAL AUGMENTATION PROCEDURES (VERTEBROPLASTY AND 
KYPHOPLASTY)



SELECTION OF PATIENTS

• Mild to moderate pain that is responding to medical management, 

vertebral augmentation is not indicated, because placebo (sham) 

controlled trials show no benefit compared with controls.

• For patients with incapacitating pain who are unable to taper 

parenteral opioids and for those who are not improving with or are 

intolerant of oral opioids, some clinicians, suggest vertebral 

augmentation, while others prefer continuing medical management. 



SELECTION OF PROCEDURE

• Vertebroplasty is performed when there is little to no compression of the vertebral 

body, but MRI shows bone marrow edema consistent with fracture. 

• Kyphoplasty relies on the use of a balloon tamponade system that can have 

technical difficulties, but it may partially restore vertebral height. 

• Systematic reviews and meta-analyses of randomized trials comparing the 

procedures have not shown significant differences in short- or long-term pain 

scores, short or long-term disability scores, or adjacent level fracture rates. 



ADVERSE EFFECTS

• New fractures: In most, but not all, randomized trials, the incidence of new 

fractures was not significantly different in the vertebroplasty/kyphoplasty group 

when compared with controls. However, retrospective reviews of patients treated 

with vertebroplasty found a high rate of new vertebral fractures.

• Risk factors for new vertebral compression fracture after vertebroplasty: low BMD, 

intradiscal cement leakage, and vertebral height restoration, age > 80 years, 

vitamin D deficiency, and need for procedures at multiple levels.



BRACING

• Not typically use bracing for the management of pain. 

• If a brace is used to relieve pain, it should be used in the acute and 

subacute phases of treatment for pain control, as atrophy of the 

core musculature may occur with prolonged use. 









PHARMACOLOGICAL TREATMENT

• Most experts still suggest that pharmacological treatment should be 

reserved for the most severe cases with multiple vertebral fractures, 

persistent disabling pain, or those patients who do not experience a 

satisfactory recovery in BMD after weaning and adequate calcium and 

vitamin D supplementation.



PHARMACOLOGICAL TREATMENT

• Bisphosphonates are used less because they accumulate in bone, 

but DEN, TPT, and calcitonin display lesser long-term effects so 

should be considered first. 

• Calcitonin may be a viable alternative to the pharmacological 

treatments (but its not a first line) because it does not pass the 

placental barrier, and it inhibits bone resorption and relieves bone 

pain. However, its use is poorly documented, and only has been 

used nasally alongside vitamin D.



TERIPARATIDE

• Indications: improve BMD after a failed trial of bisphosphonates, fewer side effects 

compared to bisphosphonate, severe presentation or inadequate response to 

conservative treatment.

• Teriparatide treatment showed increased bone turnover in individuals with 

missense variants in LRP5, LRP6 and WNT1, and splicing variants in PLS3.

• TPT was prescribed from 6 to 24 months (20 µg/day) and a second gestation 

should be at least 2–3 years after starting TPT.



TERIPARATIDE

• Side effects: dizziness and leg cramps, arthralgia, headache, and 

depression, osteosarcoma?!

• In a patient presenting with multiple thoracic compression fractures 

from PAO, after treatment with calcium, Vit D, and teriparatide at 20 

µg/day, the patient’s BMD increased by 8% at 12 months and 27% by 

18 months in the lumbar spine, and her back pain completely resolved 

in several months .



TERIPARATIDE

• Lee et al published a retrospective study of a cohort of 64 women with PLO. 43 of them 

were treated with teriparatide for 12 months and followed up for 3 years. After 

teriparatide, 13 women received antiresorptive treatment (TPDT-ART), while 20 of them 

did not receive any anticatabolic drug (TPDT-no ART). 

• They concluded that BMD gain by teriparatide administration in premenopausal women 

with PLO can be maintained without sequential antiresorptive treatment.

• This is in line with previous reports that suggested that the presence of estrogens might 

avoid the bone loss described in postmenopausal women after stopping teriparatide.





DESIGN: RETROSPECTIVE COHORT STUDY

Patients: 32 patients with PLO who presented with multiple vertebral fractures to a 

tertiary institution between 2007 and 2015 were included.

Measurements: Changes in BMD at the lumbar spine (LSBMD) and proximal femur 

after 12 months of daily subcutaneous injections of 20 mg TPTD (n = 27) were 

assessed. Subjects who rejected the TPTD treatment were used as controls (n = 5). 

Serum calcium, phosphate, creatinine, 25(OH)D, iPTH, OCN, and serum CTX levels 

were assessed every 3 months during the follow-up period.



• Results: LSBMD increased in both subjects treated with TPTD and controls, with 

greater increases in the TPTD group (15.5 ± 6.6 % vs. 7.5 ± 7.1 %, p = 0.020) after 

adjustment for age and baseline LSBMD. 

• During follow-up, serum levels of osteocalcin (OCN) and CTX increased 

significantly in the TPTD group. TPTD treatment and younger age, were 

independently associated with greater increases in LSBMD.





LONG TERM FOLLOW-UP & PREVENTION OF 
COMPLICATIONS OF PAO

• women who are diagnosed with PAO during the index pregnancy should be informed 

about the increased risk of fragility fractures with subsequent pregnancies.

• Kyvernitakis et al. conducted a prospective cohort study investigating fracture risk 

during subsequent pregnancies in 107 patients. Patients with one fracture at the time 

of the initial diagnosis had a 10% fracture rate during their next pregnancy, compared 

to patients with more than one fracture at the time of initial diagnosis, which showed a 

27% fracture rate in their next pregnancy (p = 0.047). 

• These results suggest that the number of fractures during the first pregnancy 

correlates with an increased risk of new fractures in subsequent pregnancies.



MANAGEMENT OF THIS CASE

• Nasal spray Calcitonin 200 microgram 1 puff daily

• Tab Naproxen 500 mg PO BD

• Tab Calcium & pearl Vit D Daily

• Pen Cinnopar 20 microgram ( 8 unit) SC daily for at least 18 months

• BMD after 12 months of treatment

• Physical therapy after pain control

• Spine specialist orthopedic surgery consult



Thanks for your attention


