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ORIGINAL ARTICLE

Transient osteoporosis of the hip in pregnancy – a case series

Shlomi Toussia-Cohena,b , Iris Eshedb,c, Omri Segala,b, Matan Schonfelda,b, Raanan Meyera,b ,
Michal Axelroda,b, Itay Gata,b and Mordechay Dulitzkya,b

aDepartment of Obstetrics and Gynecology, Chaim Sheba Medical Center, Ramat-Gan, Israel; bThe Sackler Faculty of Medicine, Tel-
Aviv University, Tel-Aviv, Israel; cDepartment of Radiology, Chaim Sheba Medical Center, Ramat-Gan, Israel

ABSTRACT
Objective: Transient Osteoporosis of the Hip is a self-limiting disorder of severe hip joint pain
presenting in pregnancy or postpartum, of which magnetic resonance imaging (MRI) is the
modality of choice for diagnosis. Clinical data regarding transient osteoporosis of the hip is lim-
ited, precluding evidence-based decision-making such as recommended mode of delivery. In
this case-series retrospective study, we aim to describe the natural course of transient osteopor-
osis of the hip during pregnancy and the postpartum period including implications of the mode
of delivery.
Methods: All women diagnosed with unilateral/bilateral transient osteoporosis of the hip by
MRI during pregnancy or postpartum between 2010 and 2019 at a single tertiary medical center
were retrospectively studied. All MRI scans were reviewed by an experienced radiologist at the
same single tertiary medical center. Data obtained from patients’ electronic medical records and
telephone questionnaires included maternal baseline characteristics, obstetric history, and cur-
rent pregnancy obstetric and clinical outcome characteristics. Outcomes of normal vaginal deliv-
ery (NVD) and cesarean delivery (CD) were compared and analyzed.
Results: Thirty-four women were diagnosed with unilateral or bilateral transient osteoporosis of
the hip during pregnancy (17 women) and postpartum (17 women). The mean maternal age
was 34.18±4.75 years. A family history of osteoporosis was reported in a rate of 29.4%. The rate
of smokers was 47.1%, 32.4% of pregnancies were conceived by in-vitro fertilization (IVF), pre-
pregnancy and term body mass index (BMI) were 22.03 and 27.6, respectively. No significant dif-
ferences were found between NVD and CD in all parameters evaluated. Of 15 women with a
sequential pregnancy, two were diagnosed with transient osteoporosis of the hip (13.3%)
Conclusion: Women diagnosed with transient osteoporosis of the hip had advanced maternal
age, low BMI, family history of osteoporosis, prevalent smoking and IVF pregnancies. Transient
osteoporosis of the hip was bilateral in 25% and presented postpartum in 50% of cases. There
was no significant difference in maternal outcomes between NVD and CD. Higher awareness of
this potential diagnosis during pregnancy and postpartum may improve patient management
and outcomes.
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Introduction

Transient Osteoporosis of the Hip (TOH) most com-
monly affects middle-aged men and pregnant women,
mainly manifesting in the second or third trimesters or
during the early postpartum period [1,2]. TOH is one
of several conditions known as Pregnancy-related
Pelvic Girdle Pain [3–6]. It is a self-limiting disorder
characterized by severe non-traumatic joint pain, nor-
mal radiographs or osteopenia of the affected femoral
head and neck and normal laboratory panels. It usu-
ally presents with sudden-onset hip pain, extending to
the groin and the thigh, causing limping and disability

gradually subsiding over time [7–12]. A definitive eti-
ology for the disorder in not established, yet several
etiologies have been suggested such as pelvic nerve
compression, vascular insufficiency, hormonal changes
of pregnancy and lactation (such as relaxin) or
changes in the fibrinolytic system associated with
pregnancy [1,13,14]. Known risk factors for TOH
include immobility, severe dental problems and lack of
exercise in childhood, alcohol consumption, smoking
and corticosteroid treatment [15,16]. Magnetic reson-
ance imaging (MRI) is the modality of choice for early
diagnosis in which diffuse bone marrow edema

CONTACT Shlomi Toussia-Cohen shloms83@gmail.com Department of Obstetrics and Gynecology, Chaim Sheba Medical Center, Tel-Hashomer,
Ramat-Gan, 52621, Israel
� 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE|THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE
2023, VOL. 36, NO. 1, 2175659
https://doi.org/10.1080/14767058.2023.2175659

http://crossmark.crossref.org/dialog/?doi=10.1080/14767058.2023.2175659&domain=pdf&date_stamp=2023-02-08
http://orcid.org/0000-0002-4608-134X
http://orcid.org/0000-0002-0720-4343
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/14767058.2023.2175659
http://www.tandfonline.com


involving the head and neck of the involved femur
can be detected at onset and help in differentiating
this diagnosis from avascular necrosis, infection and
pelvic bone insufficiency fractures [17–20]. Treatment
is mainly conservative, consisting of prevention of
damage to the weakened bones by reducing weight-
bearing activities, physiotherapy, acupuncture and
analgesic agents [21], as well as the use of other medi-
cations such as bisphosphonates, vitamin D and cal-
cium supplements [16]. Suppression of bone
resorption or induction of bone formation were sug-
gested to reduce further damage, promote recovery,
or shorten the duration of recovery [16]. Rarely, ortho-
pedic-surgical intervention is required [22].

Symptoms usually resolve within the first two
months postpartum, although occasionally longer dur-
ation has been reported [9,23,24]. Recurrence in sub-
sequent pregnancies has not been reported [9].

Information regarding TOH, both in the field of
gynecology and that of orthopedics, is scarce and
mainly described in case reports and small case series.
Literature regarding clinical implications and evidence-
based decision-making is even more scarce. No previ-
ous research or review has evaluated the preferred
mode of delivery for women with TOH, although
some have reported that elective cesarean delivery
(CD) was indicated due to severe hip pain and joint
functional limitation and has been thought to protect
women from birth-related injuries [8,9,25].

In the current study, we aim to describe the natural
course of TOH during pregnancy and postpartum in a
large case series from a single tertiary center.

Methods

This retrospective case series study consists of all
women diagnosed with unilateral or bilateral TOH by

MRI scans during pregnancy or postpartum (up to
12weeks from birth) between 2010 and 2019 at a sin-
gle tertiary medical center.

All MRI scans were reviewed by an experienced
musculoskeletal radiologist for the presence of TOH
as per the following definition – high signal inten-
sity on T2 weighted (T2-w) with fat suppression
sequences and low signal intensity on T1-weighted
sequences of the femoral head and neck reaching
the per-trochanteric area (an example is shown in
Figure 1).

Patients in which alternative MRI diagnosis such as
avascular necrosis, pelvic stress fracture, or symphy-
siolysis was given and patients who were lost to fol-
low-up or had missing medical records were excluded.

Data were obtained from the medical center’s elec-
tronic health record and via telephone questionnaire
in order to obtain postpartum medical information.
Institutional review board approval for this retrospect-
ive review of the MRI images and medical records as
well as for conducting a telephone interview was
obtained (5888-19-SMC).

Baseline characteristics included maternal age, body
mass index (BMI) before pregnancy and at term,
comorbidities, past history of TOH, family history of
osteoporosis (defined according to the World Health
Organization, the WHO, criteria [26]), exercise before
puberty and dental problems in childhood (both
defined as less than normal/normal/more than nor-
mal), smoking before and during pregnancy (defined
as smoking at least one cigarette (or equivalent) per
day) and alcohol consumption before and during
pregnancy (for women, consuming more than 3 drinks
on any day or more than 7 drinks per week - as
defined by the National Institute of Alcohol Abuse and
Alcoholism, the NIAAA [27]).

Figure 1. Coronal T2-W sequences of the pelvis of a 32 years old female, 1 week after vaginal delivery, with severe bilateral hip
pain (A) and a follow-up image performed after 3months (B). On presentation, there is bilateral bone marrow edema of the fem-
oral head and neck (more severe on the right) compatible with bilateral transient osteoporosis (A). After 3months there is almost
complete resolution of the bone marrow edema with minor residual bone marrow edema on the right femoral head (B).
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Obstetric history characteristics included gravidity,
parity, number of past CDs and number of past abor-
tions. Current pregnancy obstetric history included
mode of conception, gestational diabetes mellitus
(GDM), gestational hypertensive disease (GH), mode of
delivery, birth weight and neonatal complications
(Apgar score lower than 5< 7, need of mechanical
ventilation, neonatal intensive care unit admissions).
Clinical outcome characteristics included timing and
gestational age of MRI and diagnosis of TOH, modality
of treatment including the use of anticoagulants (Low-
molecular-weight heparin (LMWH)), time for resolution
of symptoms, and complications such as venous
thromboembolism and edema or inflammation of
lower limb. The necessity of treatment and the chosen
modalities were decided upon by each patient-treat-
ing physician.

A comparison between patients who had a normal
vaginal delivery (NVD) and those who underwent CD
was performed. The comparative analysis included
maternal demographics, gestational age of TOH diag-
nosis, treatment, duration of symptoms, complications,
and rates of TOH in recurrent pregnancies.

Statistical analysis

The statistical analysis is mainly descriptive,
with variables presented using the accepted method –
quantitative variables by mean, standard deviation,
minimum-maximum and interquartile range and ordinal
variables by percentage and absolute number. A uni-
variate analysis was performed by Chi-square for cat-
egorical variables. Normally distributed quantitative
variables were compared by using independent-t-test
and non-normally distributed quantitative variables
were compared with non-parametric tests such as the
Mann–Whitney test and Spearman test. Statistical ana-
lysis was performed using the SPSS Statistics 25v pro-
gram (SPSS Inc., Chicago, IL), where the value of
a> 0.05 was considered statistically significant.

Results

Between 2010 and 2019 a total of 131 women under-
went hip or pelvic MRI due to pelvic girdle pain dur-
ing pregnancy (27 women) or postpartum (104
women). Out of these, 49 women were diagnosed by
MRI with TOH. After applying exclusion criteria, 34
women were diagnosed by MRI with TOH either dur-
ing pregnancy (17 women, 50%) or postpartum (17
women, 50%). Nine women (26.5%) were diagnosed
with bilateral TOH and 25 with unilateral TOH (73.5%).

Mean follow-up time after TOH diagnosis was
36months.

Maternal characteristics are presented in Table 1.
Mean maternal age was 34.18 ± 4.75 years, BMI, before
pregnancy was 22.03 ± 3.18 kg/m2 and BMI at term,
was 27.60 ± 5.02 kg/m2. 47.1% of women smoked and
2.9% of the women consumed alcohol.

Medical history is shown in Table 2. A family history
of osteoporosis was reported in 29.4% of cases. There
was no notable prevalence of any co-morbidities or
chronic medication use. Of note, none of the women
in the cohort were breastfeeding at the time of the
diagnosis and only one woman had previous hip
trauma.

Table 1. Demographic variables.
Variables n¼ 34

Maternal age (years) 34.18 ± 4.75
Height (cm) 165.25 ± 7.32
Weight pre pregnancy (kg) 59.97 ± 7.35
BMI pre pregnancy 22.03 ± 3.18
Weight at term (kg) 75.22 ± 13.07
BMI at term 27.60 ± 5.02
Smoking 16 (47.1)
Alcohol 1 (2.9)

Data are presented as n (%) for categorical variables and mean ± SD for
continuous variables.
BMI: Body Mass Index (kg/m2).

Table 2. Medical history.
Variables n¼ 34

Family history of osteoporosis 10 (29.4)
Previous TOH 1 (2.9)
Exercise before puberty
Less than normal 9 (26.5)
Normal 15 (44.1)
Above normal 10 (29.4)

Dental problems in childhood
Less than normal 13 (38.2)
Normal 12 (35.3)
Above normal 9 (26.5)

Breastfeeding until disease 0 (0)
Hypercoagulation disorder 1 (2.9)
Pregestational diabetes 0 (0)
Rheumatic disease 0 (0)
Neurologic disease 1 (2.9)
Trauma to hip area 1 (2.9)
Hypothyroidism 1 (2.9)
Hyperparathyroidism 1 (2.9)
IBD 0 (0)
Renal disease 1 (2.9)
Celiac 0 (0)
Asthma 3 (8.8)
Osteogenesis imperfecta 0 (0)
Other chronic disease 12 (35.3)
Chronic medications 7 (20.6)
Escitalopram 3 (8.8)
Levothyroxine 1 (2.9)
Budesonide/Formoterol 1 (2.9)
Steroids 2 (5.9)

Data are presented in n (%).
TOH: Transient osteoporosis of hip; IBD: Inflammatory bowel disease.
Hypercoagulation disorder – One case of Factor V Leiden.
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Obstetric and neonatal characteristics are shown in
Table 3. 64.7% of women conceived spontaneously
and 32.4% by In-vitro fertilization (IVF). Pregnancy
complications such as GDM or GH were rare (less than
5%). 47.1% of births were vaginal, including 35% NVD
and 11.8% vacuum extraction (VE), and 47.1% of the
births were CD. Of all CD’s, 31.2% were elective due to
TOH, 18.8% were elective due to malpresentation and
50% were non-elective during a trial of vaginal birth.
There were two cases (5.8%) of termination of preg-
nancies that were conducted after TOH diagnosis and
were unrelated to TOH.

TOH medical status is shown in Table 4. The MRI
for diagnosis of TOH was performed during pregnancy
in 50% and partum in 50% of cases. The mean gesta-
tional age for MRI performed during pregnancy was
29weeks and 5 days. Treatment for TOH included
physiotherapy (67.6% of all women), acupuncture
(44.1%), analgesic medications (70.6%), Vitamin D
(52.9%) and Calcium (38.2%). Anticoagulation medica-
tions (anti-thrombotic prophylaxis due to reduced
mobilization) were used in 29.4% of patients. The
mean length of treatment was 1.2months during
pregnancy and 2.9months during the post-partum

period. The mean timing of resolution of symptoms
was 3.6months after delivery. Of note, two women
had symptoms for 12months and one woman had
symptoms for 24months after delivery. A follow-up
MRI confirming the resolution of findings was per-
formed in 8 patients (23.5%). Complications were
reported in 32.4% of the women � 2.9% had venous
thromboembolism and 26.5% had edema or inflamma-
tion of a lower limb. In a mean follow-up of 36months
after TOH diagnosis, 15 women (44.1%) had a subse-
quent pregnancy, out of which two women (13.3%)
were diagnosed with TOH in the sequential
pregnancy.

A univariable sub-analysis regarding the timing of
the resolution of symptoms was performed. The tim-
ing of resolution of symptoms was not significantly
different whether TOH was unilateral or bilateral
(p¼ .465), if physiotherapy or acupuncture was per-
formed (p¼ .077 and p¼ .515, respectively), and was
not affected by BMI at term (p¼ .536). A univariable
sub-analysis regarding the mode of delivery was per-
formed. The mode of delivery (NVD or CD) was not
significantly different whether TOH was unilateral or
bilateral (p¼ .220).

Table 3. Obstetric and neonatal variables.
Variables n¼ 34

Gravity 2.17 ± 1.38
Parity 0.67 ± 1.37
Past CD 2 (5.9)
Past abortions 0.50 ± 0.86
Mode of conception
Spontaneous 22 (64.7)
IUI 1 (2.9)
IVF 11 (32.4)

Multigestation pregnancies 2 (5.8)
GDM
GDMA1 2 (5.9)
GDMA2 0 (0)

Gestational HTN disease 0 (0)
Immobilization during pregnancy 18 (52.9)
Mode of delivery
Termination of pregnancy 2 (5.8)
NVD 12 (35.3)
VE 4 (11.8)
CD 16 (47.1)
Elective CD 10 (29.4)
Urgent CD 6 (17.6)

Reason for CD
TOH 5 (31.2)
Malpresentation 3 (18.8)
NRFHR 4 (25.0)
Failed induction 1 (6.2)
Other 3 (18.8)

Trial of birth 16 (47.1)
Birth weight 3052.17 ± 530.65
Neonatal complications 0 (0)

Data are presented in n (%), mean ± SD.
CD: Cesarean delivery; IUI: Intrauterine insemination; IVF: In-vitro fertiliza-
tion; GDM: Gestational diabetes mellitus; NVD: Normal vaginal delivery;
VE: Vacuum extraction; TOH: Transient osteoporosis of hip; NRFHR: Non-
reassuring fetal heart rate.

Table 4. TOH clinical status.
Variables n¼ 34

TOH Rt. Grade 14 (41.2)
Head only 6 (42.8)
Head and neck 8 (57.2)

TOH Lt. Grade 20 (30.0)
Head only 6 (30.0)
Head and neck 14 (70.0)

Unilateral or bilateral
Unilateral 25 (73.5)
Bilateral 9 (26.5)

MRI timing
During pregnancy 17 (50.0)
Post-partum 17 (50.0)

MRI gestational age (weeks) 29.00 ± 7.32
Treatments
Physiotherapy 23 (67.6)
Acupuncture 15 (44.1)
Analgesics 24 (70.6)
Anti-coagulants 10 (29.4)
Vitamin D 18 (52.9)
Calcium 13 (8.2)
Bisphosphonates 0 (0)
Other medications 1 (2.9)

Length of treatment during pregnancy (months) 1.18 ± 1.53
Length of treatment after pregnancy (months) 2.91 ± 3.21
Resolution of symptoms (months) 3.56 ± 4.44
Follow up MRI (with resolution findings) 8 (23.5)
Complications 11 (32.4)
VTE 1 (2.9)
Edema/inflammation 9 (26.5)
Hairline fracture 2 (5.9)

Pregnancy after TOH 15 (44.1)
TOH in following pregnancy 2 (13.3)

Data are presented in n (%), mean ± SD.
TOH: Transient osteoporosis of hip; MRI: Magnetic resonance imaging;
VTE: Venous thromboembolism. Complications: At least one of VTE,
Edema/inflammation, Hairline fracture.
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A sub-analysis of the comparison between NVD and
CD is shown in Table 5. There were no significant dif-
ferences between the groups in maternal demograph-
ics, gestational age of TOH diagnosis, treatment,
length of symptoms, complications and rates of TOH
in recurrent pregnancies.

Discussion

This retrospective case-series study reports the mater-
nal, obstetric and clinical characteristics and outcomes
of 34 pregnant women diagnosed with TOH during
pregnancy or postpartum.

The major findings of our study include the rela-
tively advanced maternal age (mean maternal age was
34.18 ± 4.75 years), the high prevalence of family his-
tory of non-pregnancy related osteoporosis (29.4%),
the high rates of smokers (47.1%) and pregnancies
conceived by IVF (32.4%), as well as low BMI of the
women pre-pregnancy and at term (22.03 and 27.60,
accordingly). Nine women (26.5%) were diagnosed
with bilateral TOH. Clinical outcomes were not signifi-
cantly different between NVD and CD. Two women
(13.3%) were diagnosed with TOH in a sequential
pregnancy.

In our results, the mean maternal age was
34.18 ± 4.75 years, which is significantly more advanced
than the mean maternal age of 30.5 years at delivery
in the general population in Israel [28]. In the review
by Quaresima et al. [9], the mean maternal age was

32.10 ± 5.50 years. However, Hadji et al. [15] described
33 cases of TOH in which the mean maternal age was
35.20 ± 4.10 years.

Family history of osteoporosis (not pregnancy
related) was reported in 29.4% of cases, much higher
than the reported prevalence of osteoporosis in the
Israeli population [26], which was reported as 13.6% in
2003 [29]. A family history of osteoporosis was not
described in existing literature as a risk factor for TOH.
This finding in our cohort is surprising considering the
pathophysiology of both conditions is completely dif-
ferent, thus the relation between the two is unclear.

The proportion of smokers (47.1%) was remarkably
high compared with known rates of smoking during
pregnancy of only 6.7% in the United States in 2017
[30]. Accordingly, smoking may be considered a major
risk factor for TOH as shown in previous publica-
tions [16].

The proportion of pregnancies conceived by IVF in
our cohort (32.4%) is relatively high. In comparison, in
2018 only 5.1% of all births in Israel were conceived
by IVF [31]. This factor is yet to be reported or consid-
ered as a risk factor for TOH. Possible explanations for
this finding may be the relatively high mean maternal
age (34.18 ± 4.75 years) in our cohort and the medica-
tions used in IVF treatments, such as gonadotropins
that have been previously described as risk factors for
TOH [8].

The BMI of the women in our cohort, both pre-
pregnancy and at term (22.03 and 27.6, respectively),

Table 5. Comparison between normal vaginal delivery and cesarean delivery.
Variables NVD (n¼ 16) CD (n¼ 16) p value

Maternal age 36.14 ± 30.47 32.0 ± 5.44 .897
BMI pre-pregnancy 20.9 ± 1.88 22.9 ± 2.05 .299
BMI at term 25.18 ± 2.18 31.11 ± 4.73 .086
Unilateral TOH 14 (87.5) 10 (62.5) .220
MRI timing
During pregnancy 7 (43.8) 7/15 (7.7) >.999
Post-partum 9 (56.2) 8/15 (53.3) >.999

MRI gestational age (weeks) 30.86 ± 6.33 30.71 ± 5.49 .902
Treatments
Physiotherapy 9 (56.3) 12 (75.0) .458
Acupuncture 4 (25.0) 11 (68.7) .032
Analgesics 12 (75.0) 12 (75.0) >.999
Anti-coagulants 2 (12.5) 8 (50.0) .054
Vitamin D 5 (31.2) 12 (75.0) .032
Calcium 4 (25.0) 9 (56.2) .149
Bisphosphonates 0 (0) 0 (0) >.999

Length of treatment during pregnancy (months) 2.43 ± 1.27 2.29 ± 1.79 .897
Length of treatment after pregnancy (months) 1.29 ± 1.70 2.71 ± 3.04 .254
Resolution of symptoms (months) 3.71 ± 3.81 3.00 ± 2.31 .926
Complications 5 (31.2) 5 (31.2) >.999
VTE 1 (6.2) 0 .310
Edema/inflammation 7 (43.8) 2 (12.5) .113
Hairline fracture 0 2 (12.5) .484

Pregnancy after TOH 4 (25.0) 10 (62.5) .073
TOH in following pregnancy 0 2/10 (20.0) .484

Data are presented in n (%), mean ± SD.
TOH: Transient osteoporosis of hip; MRI: Magnetic resonance imaging; VTE: Venous thromboembolism. Complications:
At least one of VTE, Edema/inflammation, Hairline fracture.
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is relatively low compared to mean BMI values in the
population (24.7 and 29.7, respectively) [32–34]. This
finding is contradictory to existing literature regarding
increased body weight as a risk factor for TOH.
Previous publications showed women with TOH pre-
sented with a 2 kg higher average body weight com-
pared to women without TOH [15]. Previous
publications regarding non-transient osteoporosis
have concluded that a higher BMI improves bone min-
eral density and thus reduces the risk of fractures,
while a low BMI is a well-documented risk factor for
osteoporotic fractures [35].

Nine women (26.5%) were diagnosed with bilateral
TOH. This high prevalence of bilateral TOH is of con-
siderable clinical importance, meaning that recom-
mendations such as weight-bearing reduction may be
applicable to both limbs and thus early imaging and
diagnosis are important.

Anticoagulation medications (anti-thrombotic
prophylaxis due to reduced mobilization) were used in
29.4% of patients in our study. The anticoagulant used
by these patients was LMWH, which is recommended
as a first-line agent for the prevention of venous
thromboembolism [36]. Data regarding the osteopenic
effect of this treatment is somewhat contradicting.
Long-term LMWH prophylaxis in pregnancy for at least
3months was associated with bone loss and fractures
in some reports [37,38], although others have showed
that the absolute risk of fracture in this population
was small (1%–2%) [39] and that decreases in bone
mineral density of 2%–4% caused by the prophylactic
doses of LMWH or unfractionated heparin were similar
to the bone loss that occurs physiologically during
pregnancy [40,41]. Research regarding longer use of
LMWH on non-pregnant patients concluded that the
use of LMWH for 3–6months did not increase the risk
of fractures, but longer exposure for up to 24months
was associated with a decrease in bone mineral dens-
ity and thus higher risk of fractures [41]. This data sug-
gests that the use of LMWH for only several months,
as used by the patients in our study, is not supposed
to expose the patients to a higher risk of fractures.
Nevertheless, the pros and cons of LMWH treatment,
especially if intended for an extended period should
be carefully evaluated before deciding to begin
treatment.

Interestingly, when comparing NVD with CD, our
results show there were no significant differences
between the groups in maternal demographics, gesta-
tional age of TOH diagnosis, treatment, duration of
symptoms, complications and rates of TOH in recur-
rent pregnancies. To the best of our knowledge, this is

the first report of such a comparison. Hadji et al. [15]
reported that women with TOH had higher rates of
elective CD compared with healthy women.
Quaresima et al. [9] showed that more than 70% of
women with TOH were advised to undergo elective
CD. In our cohort only 5 women (31.2%) were advised
to undergo elective CD due to TOH, as the other cases
of CD were either elective for reasons not related to
TOH (maternal/obstetric) or were emergent CD’s dur-
ing a trial of vaginal birth. CD rates were 50% of all
reported deliveries in the review by Quaresima et al.
[9], similar to our cohort (47.1%). However, TOH was
the reason for elective CD in 74.2% of all CDs in that
report. This, perhaps, may be attributed to the accu-
mulated experience with TOH patients in our medical
center, along with high MRI scan availability, allowing
NVD trials based on expert opinion. Our results may
give clinicians the reassurance to allow pregnant
women with TOH to try to deliver vaginally.

In regards to the timing of diagnosis, Quaresima
et al. [9] described only five cases (4%) diagnosed
postpartum, whereas in our cohort there were 17
cases (50%). This may be attributed to high awareness
for TOH diagnosis during postpartum in our medical
center. Clinicians should be aware of hip joint pain in
the postpartum period, especially considering that
medical surveillance at this period is considerably
lesser than during pregnancy, and consider perform-
ing an MRI scan in cases of severe ongoing pain.

Our study’s retrospective nature is an inherent limi-
tation, restricting our ability to control for confound-
ing factors. Another limitation is the lack of a
respectively healthy control group. However, the aim
of this study was not to compare women with TOH to
healthy women but to understand the clinical and
outcome trends within this cohort of pregnant women
diagnosed with TOH.

To the best of our knowledge, this is the largest
cohort of women diagnosed with TOH at a single
medical center by a single experienced team of MRI
radiologists. Furthermore, we obtained highly detailed
clinical data regarding symptoms, treatment and out-
come that may allow the drawing of clinical conclu-
sions such as preferred mode of delivery.

Conclusion

Transient Osteoporosis of the Hip is a self-limiting dis-
order seen during pregnancy and postpartum.

Our cohort of women diagnosed with TOH was
characterized by advanced maternal age and low BMI,
a family history of osteoporosis, prevalent smoking
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and a high rate of pregnancies conceived by IVF. TOH
was diagnosed bilaterally in 25% of cases and was
diagnosed postpartum period in 50% of the cases. The
mean resolution of symptoms was 3.6months after
delivery.

A trial of vaginal birth may be a valid option that
does not expose pregnant women with TOH to nega-
tive outcomes compared with CD. Awareness of this
potential diagnosis during pregnancy and postpartum
is required. Further studies are needed in order to rat-
ify the recommendations for ideal follow-up, treatment
and clinical management of pregnancies complicated
by TOH.
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