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Multiple Spontaneous Fractures in Pregnancy

Abigail Immanuel® ¢, Pamela Taxel?

Abstract

Pregnancy-associated osteoporosis and skeletal metastases due to rec-
tal carcinoma are both unusual causes of spontaneous fractures. We
present the case of a pregnant patient diagnosed with stage II1IB rectal
carcinoma at 18 weeks of gestation who developed several sponta-
neous sacral fractures. This case illustrates the need to evaluate the
etiology of spontaneous fractures during pregnancy in the setting of
a locally advanced cancer, as the diagnosis of pregnancy-associated
osteoporosis in late pregnancy and early post-partum should be con-
sidered.
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Introduction

Though relatively rare, pregnancy-associated osteoporosis is
a condition that has been associated with thoracolumbar and
sacral fractures. The process of fetal skeletal development re-
quires a significant amount of calcium from maternal sources
which may place the mother at risk of decreased bone min-
eral density and consequent fractures. We present the case of a
pregnant patient with spontancous bilateral sacral fractures in
the setting of stage I1IB rectal cancer, presenting the diagnostic
challenge of metastatic disease versus pregnancy-associated
0steoporosis.

Case Report

A 35-year-old G6P1 female at 18 weeks of gestation under-
went noninvasive prenatal testing and was found to have ab-
normal results suggestive of monosomy 18. The test also de-
tected the presence of malignant cells. The patient was offered
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amniocentesis and chorionic villus sampling to determine if
the fetal karyotype was consistent with monosomy 18 but de-
clined. Given the concern for malignancy, the patient under-
went a magnetic resonance imaging (MRI) of the chest, abdo-
men, and pelvis which revealed bilateral lymphadenopathy in
the pelvis, right upper rectal wall thickening, and a 13 mm
nodule along the right rectum. A biopsy revealed infiltrating
ulcerated adenocarcinoma, and the patient was diagnosed with
stage I1IB, T3 N1 MO rectal cancer of the proximal rectum.

For the next 3 months, the patient received seven out of
eight cycles of neoadjuvant chemotherapy with FOLFOX
(folinic acid, fluorouracil, and oxaliplatin) and was unable to
complete the final cycle due to the delivery of her baby. Seven
weeks into the treatment course at 28 weeks of gestation, a
repeat MRI revealed improvement of the rectal wall thicken-
ing, stable to slightly decreased pelvic lymph node size, and a
new nondisplaced incomplete fracture of the inferior portion
of the right sacrum. Due to concern for metastatic disease, an
MRI was performed and did not demonstrate a clear osseous
lesion in the area.

After her initial fracture, the patient was referred to the
Cancer and Bone Health Clinic at 29 weeks of pregnancy.
Upon evaluation, she reported no acute fall or trauma. She
walked on the treadmill 1 h daily for exercise and had noticed
a dull pain in the right gluteal region that began several weeks
prior to fracture diagnosis. She attributed this to her pregnancy
as she could not identify a clear inciting event for the pain.
The patient was taking prenatal vitamin, 2,000 IU of vitamin
D daily, and low-dose calcium carbonate tablets twice daily
since learning of her fracture in an effort to increase calcium
intake as her dietary intake was limited. Her past medical his-
tory included hypertension, asthma, allergic rhinitis, eczema,
and polycystic ovarian syndrome. The patient’s past obstetri-
cal history included a delivery at 39 weeks with in vitro fer-
tilization (IVF) complicated by hypertension and gestational
diabetes. Menarche was at age 15 years, and she had oligome-
norrhea throughout her reproductive years. She had no prior
fractures other than during childhood related to sports and ac-
tivities. There was a family history of osteoporosis in a mater-
nal grandmother and osteopenia in her mother.

On physical examination, the patient was a well-appearing
pregnant female. Her body mass index (BMI) was 32.8 kg/
m?. She denied any significant history of tobacco or alcohol
use. Her medications included a steroid inhaler used rarely for
asthma. Laboratory evaluation revealed normal serum calcium
but showed a bone-specific alkaline phosphatase of 21 U/L
(normal: 11 - 29) and moderately elevated urine N-telopeptide
cross-links (NTx) of 57 nM BCE/mM creatinine (normal: 17 -
94 nM BCE/mM)), suggestive of high bone turnover, which has
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Figure 1. MRI of the pelvis without contrast demonstrating the development of edema within the left sacral ala (arrows in left
panel) along with associated areas of decreased signal on T1-weighted images, consistent with developing stress fracture. No
evidence of osseous metastatic disease is present. The right panel shows a solid rectal mass along the right anterior rectal wall
(arrow) with adjacent abnormal lymph nodes. MRI: magnetic resonance imaging.

been shown in the third trimester of pregnancy [1]. Vitamin D
level was 48 ng/mL (normal: 30 - 80 ng/mL). The patient was
counseled to significantly increase her total calcium intake to
1,200 - 1,500 mg/day, given the high fetal demands during the
third trimester and to continue taking adequate vitamin D.

Two weeks later at a routine prenatal visit, the patient re-
ported left-sided low back and sacral pain, which was exacer-
bated by movement, resulting in limited ambulation. This pain
felt similar to the right-sided sacral pain she experienced pre-
viously with her initial fracture. This raised concern for a sec-
ond insufficiency fracture which was confirmed when an MRI
showed a stress fracture of the left sacral ala along with subtle
progression of the preexisting right sacral fracture with no de-
finitive evidence of osseous metastatic disease, supporting the
diagnosis of pregnancy-associated osteoporosis (Fig. 1).

During her final month of neoadjuvant therapy, the patient
was induced and gave birth via cesarean section to a healthy
boy at 35 weeks. A restaging MRI the following month re-
vealed stable rectal wall thickening, stable to minimally
decreased lymph node size, and continued bilateral sacral
fractures. The patient underwent 6 weeks of external beam ra-
diation to the rectal mass and pelvic lymph nodes with capecit-
abine as a radiation sensitizer. She reported that her hip pain
was improving at this time.

Approximately 2 months after completion of external
beam radiation, the patient underwent successful surgical re-
section of her rectal mass with a diverting loop ileostomy and
lateral pelvic node dissection without complication. She recov-
ered well but was experiencing pelvic pain during this time. A
non-contrast MRI of the pelvis revealed a new insufficiency
fracture of the right inferior sacroiliac joint along with the es-
tablished healing of bilateral sacral alar fractures. An initial
dual-energy X-ray absorptiometry (DXA) scan was significant
for a Z-score of -2.5 of the lumbar spine, consistent with low
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bone mass, and a Z-score of -1.4 of the total proximal femur.
The decision to initiate antiresorptive therapy was deferred at
this time due to the patient’s pending ileostomy reversal sur-
gery, which she tolerated well. She continued to be monitored
clinically and radiographically without evidence of recurrent
malignant disease.

Regarding her bone health, initial consideration was given
to bisphosphonate therapy after delivery given her history of
multiple sacral fractures. However, after chemotherapy, the
patient’s menses did not resume, and her gynecologist estab-
lished a diagnosis of premature menopause. Thus, hormone
replacement therapy was initiated with daily estradiol/nore-
thindrone tablets, and the patient continued on daily calcium
and vitamin D supplementation to maintain her bone health.
The follow-up DXA scan showed an increase in bone density
at the spine and significant improvement at the hip 1 year after
initiation of hormone replacement therapy. Bone turnover has
decreased appropriately.

Discussion

Multiple sacral fractures in a young pregnant female with a
history of rectal cancer raised concern for metastases to the
bone. Per a 2019 Centers for Disease Control and Prevention
(CDC) report, rectal cancer is the fourth most lethal cancer
in the United States and generally develops over the course
of several years [2]. It typically occurs in patients over age
50 but can also occur in young adults, such as the patient we
present here. Apart from advanced age, other risk factors in-
clude inflammatory bowel disease, family history of colorectal
cancer, physical inactivity, alcohol use and smoking, and a diet
high in processed meat [3]. Though 60% of patients with colo-
rectal cancer develop metastases within 5 years of diagnosis,
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metastases to the bone are rare with the peritoneum and liver
being the most common sites [4, 5]. One population-based
study found that the incidence of bony metastases in patients
diagnosed with colorectal cancer was 6%, and patients with
rectal cancer had a higher incidence of metastases to the bone
compared to patients with right- or left-sided colon cancer [6].
Despite our patient’s multiple sacral fractures, there was no
evidence of osseous lesions on imaging, making bony metasta-
ses a less likely diagnosis. It should be noted that the patient’s
history of pelvic radiation therapy itself is a risk factor for pel-
vic fracture as radiation interferes with the osteoblast cell cy-
cle, resulting in apoptosis [7]. Insufficiency fractures resulting
from radiation can appear anywhere from months to several
years after radiation but most often occur within 2 years of
completion of treatment [7].

A more plausible explanation for this patient’s multiple sa-
cral fractures was pregnancy-associated osteoporosis, which is
also a relatively rare condition that typically occurs during the
last trimester or early postpartum period. Pregnancy is associ-
ated with decreased bone mass as the growing fetus requires a
significant source of maternal calcium for proper skeletal de-
velopment [8]. Additionally, decreased bone mineral density
has been associated with the postpartum state and breastfeed-
ing as it is a hypoestrogenic state due to postpartum amen-
orrhea. Furthermore, maternal calcium is lost through breast
milk. Decreased serum estrogen after delivery may also con-
tribute to an increased risk of fragility fractures [8]. Risk fac-
tors for pregnancy-associated osteoporosis include low BMI,
physical inactivity, decreased calcium intake, vitamin D defi-
ciency, glucocorticoid use, and smoking. Since the condition
is typically self-resolving, treatment is generally conservative
and entails calcium and vitamin D supplementation as well as
regular, weight-bearing physical activity [9]. There is limited
evidence for medical therapy. However, if a patient fails con-
servative management, medications such as denosumab and
teriparatide may be used [8]. Bisphosphonates may cross the
placenta and can be detrimental to the fetus, restricting their
use. In contrast, a literature review by Kovacs et al [10] found
that bisphosphonates posed no harm to the fetus. In this case,
our patient was treated conservatively with calcium and vita-
min D along with the estradiol/norethindrone tablets prescribed
by her gynecologist for premature menopause. Her bone health
has since been monitored regularly with DXA scans and labs.
Given her most recent DXA scan demonstrating stable or im-
proved bone density without further fractures, the patient will
continue with hormone replacement therapy.

A differential diagnosis to consider in this patient is tran-
sitory osteoporosis of the hip (TOH), a condition character-
ized by temporary bone loss of the femur along with bone
marrow edema. This is an underestimated disease process that
most commonly affects middle-aged males and females in
the third trimester of pregnancy and breastfeeding period [8].
Most patients do not present with a clear inciting incident,
but factors that can predispose a patient to TOH include prior
trauma, gout, arthropathies, osteomyelitis, surgery, vascular
damage, radiation, and neoplasms [11]. The pathogenesis of
TOH is not clear, but it is thought that metabolic stress during
pregnancy and breastfeeding contributes to increased bone
turnover. Subsequent edema, caused by microvascular dam-
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age of the bone marrow, results in vasodilation and hyper-
emia, which raise intraosseous pressure that is perceived as
pain by the patient [12].

Patients with TOH present with acute-onset hip pain or
mild, progressively worsening pain that radiates to the groin
and thigh, classically exacerbated by weight-bearing and
physical activity [11]. The diagnosis of TOH is made with
MRI, which can detect bone marrow edema as early as 48 h
after symptom onset [10, 12]. Edema appears as a high-in-
tensity signal on T2-weighted images located at the femoral
head with possible extension into the femoral neck and inter-
trochanteric region [11]. Given the lack of marrow edema on
MRI and a pain pattern not consistent with TOH, this diagno-
sis was less likely in our patient. With regards to prognosis,
TOH typically self-resolves within a few months, and man-
agement is centered around analgesia [8]. Other differential
diagnoses of TOH include septic arthritis, sacroiliac strain,
sciatica, avascular necrosis of the femoral head, and less com-
monly, malignancy.

This case demonstrates a rare instance of pregnancy-
associated osteoporosis and fractures in a young woman with
stage I1IB rectal cancer, raising concern for skeletal metastatic
disease. Although rare, pregnancy-associated osteoporosis and
TOH should be considered in women who sustain fractures in
the setting of cancers that have a predilection for bone.
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