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ABSTRACT

BACKGROUND AND OBJECTIVES: Pregnancy-related 
pelvic pain (PRPP) is one of the most frequent causes of pain 
during pregnancy, which can result in significant physical di-
sability. It is often undertreated, as it is a condition considered 
normal during pregnancy and there is fear that the treatment 
may cause changes in the pregnant woman and the fetus. The 
objective of this study was to report a case of PRPP, its treat-
ment with sacroiliac joint infiltration guided by ultrasound 
and to perform a literature review. 
CASE REPORT: Pregnant woman at 35 weeks of gestation, de-
veloping PRPP originating from the left sacroiliac joint. She un-
derwent ultrasound-guided joint infiltration with 5mL of 0.5% 
ropivacaine and 20mg of methylprednisolone. The patient had 
no pain after the procedure and remained so after delivery. 
CONCLUSION: Despite the few cases described in the litera-
ture, the use of pain intervention treatment in pregnant women 
seems safe and effective. 
Keywords: Pelvic girdle pain, Pregnancy, Sacroiliac joint, Ultra-
sonography interventional.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor pélvica relacionada à 
gestação (DPRG) é uma das causas mais frequentes de dor, poden-
do causar incapacidade física significativa. É muitas vezes subtrata-
da, pois é uma condição considerada normal durante a gestação e 
há receio de que o tratamento possa causar alterações na gestante e 
no feto. O objetivo deste estudo foi relatar o caso de gestante com 
DPRG; e o tratamento com infiltração de articulação sacroilíaca 
guiada por ultrassom e realizar revisão da literatura. 
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RELATO DO CASO: Gestante com 35 semanas, evoluindo 
com DPRG com origem em articulação sacroilíaca esquerda. Foi 
submetida à infiltração da articulação guiada por ultrassom com 
5mL de ropivacaína a 0,5% e 20mg de metilprednisolona. A pa-
ciente apresentou ausência de dor após o procedimento, perma-
necendo assim após o parto. 
CONCLUSÃO: Apesar de poucos casos descritos na literatura, 
a utilização do tratamento de intervenção em dor em gestantes 
parece seguro e eficaz.
Descritores: Articulação sacroilíaca, Dor da cintura pélvica, 
Gravidez, Ultrassonografia de intervenção. 

INTRODUCTION

During pregnancy, anatomical and physiological changes in the 
body occur that are necessary to meet the mother’s increased me-
tabolic demand, to meet fetal needs, and to allow the pregnant 
woman and the fetus to be prepare for birth. These alterations 
also affect the musculoskeletal system1 and, during pregnancy or 
in the postpartum period, they can cause low back or pelvic pain, 
preventing the normal movement of these structures and causing 
suffering. Pregnancy is one of the main causes of lumbosacral 
pain and is one of the most frequent diseases during pregnancy. 
It has been gaining importance in recent years because of the im-
pact it has on the pregnant woman’s life and the costs involved2. 
Pregnant women with lumbosacral pain present difficulties 
in performing daily activities, such as standing up, sitting for 
prolonged periods, walking longer distances, dressing, carrying 
weights, and even sexual difficulties. In more severe cases, crut-
ches or wheelchairs may be necessary3,4. About 76% of pregnant 
women may have pregnancy-related lumbosacral pain, that is, 
pregnancy-related low back pain, pregnancy-related pelvic pain 
(PRPP), or a combination of both during pregnancy5, and about 
80% experience improvement in the postpartum period. Howe-
ver, about 20% of pregnant women continue to experience pain 
six months after delivery or for three years or more6.
The PRPP is defined as pain located between the posterior iliac 
crest and the gluteal fold, particularly near the sacroiliac joints, 
and may radiate to the posterior thigh fascia. Symphysis pubis 
pain may occur in association or in isolation, with possible ir-
radiation to the anterior fascia of the thigh. Pain is intermittent 
and can be precipitated by prolonged standing, usually occurring 
during daily tasks such as walking, sitting, or standing up. Poste-
rior pelvic pain is defined as low pelvic pain without the symphy-
sis pubis component. It is characterized by acute stabbing pain 
in the gluteal region, distal and lateral to the area from L5 to S1, 
which may or may not radiate to the posterior fascia of the thigh 
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and knee, intermittent, usually associated with lifting weight, 
with range of motion of the spine and hips within the normal 
range, and positive posterior pelvic pain provocation tests7.
The PRPP may result in significant physical disability and has 
important psychosocial implications, including prolonged leave 
from work during pregnancy, poorer quality of life, and predis-
position to chronic pain syndromes8.
The objective of the present study was to present the case of a 
pregnant woman with PRPP submitted to interventional pain 
treatment by ultrasound-guided infiltration of the sacroiliac 
joint and to perform a literature review on the subject.

CASE REPORT

A 42-year-old pregnant woman at her 35th week of gestation, a 
cake maker, was admitted to the obstetric emergency department 
with PRPP without a specific triggering event, with a pain score 
of 10 on the visual analogue scale, limping gait, and needing 
aid to walk. The patient reported low back pain, more intense 
between the left posterior inferior iliac spine and the left gluteal 
fold, irradiating to the posterior fascia of the left thigh, which 
had started about a week before. She was taking dipyrone on 
demand and the muscle relaxant cyclobenzaprine 5mg a day, 
prescribed by the obstetrician, in addition to resting. 
At first, the patient showed improvement, and then presented 
progressive pain. Due to severe pain that did not respond to the 
intravenous administration of 100mg tramadol, she was referred 
to Clínica de Dor. She reported no fever, paresthesias, weight loss 
or other warning signs. Upon physical examination, the patient 
was 97kg, 1.60m tall, body mass index (BMI) of 37.89; presented 
limping gait, difficulty standing, and pain on palpation in left sa-
croiliac joint topography. 
Among the pain provocation tests, the patient had a significant 
limitation in the Active Straight Leg Raise Test, positive FABER, 
positive posterior pelvic pain provocation test (4P) and painful 
palpation of the dorsal long sacroiliac ligament. The Pelvic Gir-
dle Questionnaire (PGQ) score was 80%. Ultrasound-guided 
infiltration of the left sacroiliac joint was prescribed.  
For the procedure, due to the increased uterine volume, the pa-
tient was positioned in the right lateral decubitus. A low frequen-
cy, convex transducer (Sonsonite, M turbo, 2-5 MHz, Bothwell, 
WA) was used to localize the left sacroiliac joint. After asepsis and 
antisepsis with the transducer in a sterile sleeve with ultrasound 
gel, the lower third of the left sacroiliac joint was identified at 
the S2 level after cephalic scanning from the sacral hiatus in the 
transverse plane; after identification of the left sacral cornua, the 
transducer was then moved laterally in the transverse position, 
identifying the lateral border of the sacrum and subsequently 
the ileum; the gap between the bony structures represented the 
posterior aspect of the sacroiliac joint. 
A 110mm Stimuplex A 21G needle (B. BRAUN, Melsungen, Ger-
many) was then flatly introduced, in the medial to lateral direction 
under direct visualization until the tip was positioned on the sa-
croiliac joint, and a solution with 5mL of 0.5% ropivacaine and 
20mg methylprednisolone was administered. The patient reported 
complete improvement of pain immediately after the procedure, 

and was able to walk unaided. She remained in the post-anesthetic 
recovery room for 45 minutes and was discharged. The patient 
was instructed to perform physical therapy until delivery. Three 
weeks after the anesthesia, she underwent an elective cesarean sec-
tion under spinal anesthesia with no complications. On the day 
of discharge and at the return visit seven days after the cesarean 
section she still had no pelvic pain, and was able to take care of the 
baby without difficulties and with no need for analgesics.

DISCUSSION

The prevalence of PRPP is around 20%, depending on the me-
thod used in the study9,10. In Brazil, the occurrence of pelvic gir-
dle pain alone or combined with low back pain during pregnan-
cy is 23.7%11. Pregnant women with PRPP often have impaired 
mobility, requiring the use of crutches or wheelchairs between 
7 and 12.5% of the cases12, and is associated with greater disa-
bility than low back pain13. Pregnant women with pelvic pain 
may have severe consequences several years after pregnancy. One 
in ten may present pain up to 11 years after delivery, especially 
those with a history of lumbosacral pain in previous pregnancies, 
a higher number of positive pain provocation tests and positive 
Trendelenburg, Faber or pressure tests on the pubic symphysis14.
There is an important association between depression and preg-
nancy-related low back pain, which can negatively affect mental 
health and cause limitations in the pregnant woman’s daily life 
activities. On the other hand, persistent pain in the prenatal pe-
riod can be a triggering factor for chronic pain, which is com-
monly associated with depression and anxiety11.
The development of PRPP is multifactorial, and it can be asso-
ciated to hormonal, biomechanical, traumatic, metabolic, gene-
tic or degenerative factors that are present during pregnancy8. 
Weight gain during pregnancy, associated with changes in pos-
ture required to accommodate the increased abdominal volume, 
leads to changes in the load pattern in joints and other muscu-
loskeletal structures, which may lead to pain15. 
From the biomechanical point of view, the increase in uterine 
volume leads to stretching and weakening of the abdominal 
muscles, generating increased tension in the lumbar muscles. In 
addition, the breasts and abdomen volume increase shift the cen-
ter of gravity forward, causing posture changes with pelvic ante-
version and increased lumbar lordosis, leading to increased load 
on the lumbar spine and sacroiliac ligaments. The increased axial 
load causes compression of the intervertebral discs, leading to 
the expulsion of disc fluids and decreasing their height, and may 
contribute to lumbar pain16. From the endocrine point of view, 
ligament laxity associated with increased levels of progesterone, 
estrogen, and relaxin occurs, making the hip and spine joints less 
stable17. From the vascular point of view, the compression of the 
great abdominal vessels by the gravid uterus causes venous stasis 
and hypoxemia, compromising the metabolic activity of the ner-
vous structures, causing pain18.
Among the predictive factors, exhausting work, history of low 
back pain, pelvic pain or pelvic bone trauma, advanced preg-
nancy stages, higher BMI and higher depression scores seem to 
increase the chance of developing PRPP10,19. It is controversial, 
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but higher maternal age seems to be associated with increased 
risk of pelvic pain. It is known that with aging the joint flexibility 
decreases, and the distension of the pelvic girdle joints may cause 
more pain among older pregnant women11. 
In pregnant women with PRPP, a good anamnesis and physical 
examination are necessary, with the objective of excluding other 
causes of pain, differentiating low back pain and pelvic pain, disa-
bility level and proposing individualized treatment. Warning signs 
such as history of trauma, weight loss, history of cancer, use of 
steroids and other immunosuppressive states, neurological symp-
toms, fever, among others, may indicate the presence of hidden 
causes such as inflammatory, infectious, traumatic, neoplasic, de-
generative, or metabolic causes, and those must be investigated20. 
In addition to the clinical scenario already described, the Euro-
pean Guideline recommends a functional test (straight leg rai-
sing), four tests for the sacroiliac (posterior pelvic pain provoca-
tion, Patrick-Fabere, Gaenslen and palpation of the dorsal long 
sacroiliac ligament) and two tests for the pubic symphysis (pubic 
symphysis palpation and modified Trendelenburg test of the pel-
vic girdle)21. Three or more positive provocation tests increase the 
sensitivity and specificity of diagnosis22.
PRPP can be classified into five subgroups: 1) Pelvic girdle syndro-
me, when pain is present in all three pelvic joints; 2) Bilateral sa-
croiliac syndrome, whose pain is referred in both sacroiliac joints; 
3) Unilateral sacroiliac syndrome, with pain present in a single 
sacroiliac joint; 4) Symphysiolysis, when only the pubic symphy-
sis presents pain; and 5) Miscellaneous group, when there is pain 
in one or more pelvic joints, but with inconsistent findings. This 
classification is important because the number of joints involved 
seems to affect both pain intensity and functionality23.
Although the diagnosis is basically clinical, the use of imaging tests 
may be necessary, especially when warning signs are present. Tests 
with non-ionizing radiation are preferable, such as ultrasonography 
and nuclear magnetic resonance. Despite this, there is concern that 
MRI could induce teratogenicity, acoustic injury, and heating ef-
fects, however, no changes have been evidenced when devices with 
1.5T were used. The safety of 3T equipments has not yet been es-
tablished24. The American College of Radiology recommended in 
2013 that MRI should be used in pregnant women, regardless of 
gestational age, when the benefits are greater than the risk25.
Several questionnaires have been applied in pregnant women 
with PRPP, with the purpose of evaluating the functionality of 
pregnant women and directing the most appropriate treatment 
for each case. The disability resulting from pain is usually measu-
red through the Quebec back pain disability scale. Although this 
scale was developed to assess the degree of disability in patients 
with non-pregnancy-related low back pain, it has been adapted 
for this purpose26.
The PGQ is a specific tool that measures pelvic pain during preg-
nancy and postpartum. The Brazilian version of the question-
naire was validated in 2014 and helps in the evaluation and fol-
low-up of the impact that PRPP may cause in the functionality 
of pregnant women, considering the whole social and cultural 
context in which they live, besides contributing to find more 
appropriate ways to plan a specific treatment for this condition27. 
Therefore, the development of specific questionnaires for PRPP 

and its subtypes can facilitate the diagnosis and aid in the appro-
priate treatment.
Treatment of PRPP is a difficult task, due to the myth that it’s 
a normal condition during pregnancy and the fear of the treat-
ment causing changes in the pregnant woman and the fetus. Part 
of the treatment strategies is based on prevention. When seeking 
effective pain management, conservative measures are most often 
used for obvious reasons, although these treatments typically do 
not have high success rates. Treatment options include physi-
cal therapy, transcutaneous nerve stimulation, pharmacological 
treatment, acupuncture, the use of pelvic belts, interventional 
pain management, and surgery, among others7. 

INTERVENTIONAL PAIN MANAGEMENT

The use of steroids in the epidural space during pregnancy is 
controversial, despite the low risk to the fetus. Its use is indicated 
in pregnant women with new symptoms, consistent with lumbar 
nerve compression, for example, with unilateral loss of deep re-
flexes and motor and sensory alterations in the distribution of a 
dermatome28. There are case reports describing epidural adminis-
tration of steroids in pregnant women with lumbosciatalgia and 
signs of radicular pain with improvement of the pain condition, 
but one part had to be submitted to surgical treatment due to 
recurrence or progression of neurological symptoms. In patients 
with PRPP, epidural analgesia seems to have a good result, admi-
nistered either as a single dose or for a short interval of time in 
periods when pain increases. Nevertheless, in all cases it should 
be considered as a temporary method of pain relief until the date 
of birth19. 

ULTRASOUND-GUIDED INFILTRATION OF THE SA-
CROILIAC JOINT FOR THE TREATMENT OF PRPP

Ultrasound-guided infiltration of the sacroiliac joint has a high 
rate of clinical success, even when the injection is extra-articu-
lar29. The administration of steroids and local anesthetics in the 
pubic symphysis and sacroiliac joints in pregnant women with 
PRPP has been reported to have a good analgesic response30. 
Despite reports of good results, interventional pain treatment is 
not often performed in pregnant women with PRPP. 
Study31 reported a case of a pregnant woman with posterior pel-
vic pain and pain in the pubic symphysis starting at the 12th week 
of pregnancy, requiring crutches. The patient was submitted to 
infiltration of the sacroiliac joint with “lidocaine and corticoid” 
in the immediate postpartum period, remaining with pain im-
provement for only “a few weeks” (the drugs and time of impro-
vement are not specified). The procedure was performed with no 
complications and no adverse effects were reported. The patient 
had experienced PRPP in a previous pregnancy which had per-
sisted for about two years31.
Authors32 reported 4 parturient women with PRPP whose histo-
ries and physical exams indicated that the origin of pain was the 
sacroiliac joints. All had failed conservative treatment, were more 
than 14 weeks into gestation, and had a BMI greater than 35 kg/
m2. They were submitted to ultrasound-guided infiltration of the 
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sacroiliac joint with 6mg betamethasone in 2mL of 1% lidocaine. 
There were no reports of adverse effects to treatment. Pain scores 
decreased by more than 3 points by the fourth week after the pro-
cedure and no analgesic supplements was needed before delivery.
Study33 reported a case of a pregnant woman at 20 weeks of ges-
tation, presenting PRPP refractory to conservative treatment. 
The patient had a history of similar pain in a previous pregnancy 
and on physical examination presented bilaterally positive pain 
provocation tests, indicating the sacroiliac joint as the source 
of pain. She underwent ultrasound-guided infiltration of the 
sacroiliac joints with 20mg of triamcinolone and 5mL of 1% 
lidocaine. After the procedure, the patient presented no pain; 
after two weeks, she presented pain with a score of 2 out of 10; 
thereafter, no pain was reported until delivery. There are no re-
ports of adverse effects to treatment.
Study34 reported six cases of pregnant women at the second tri-
mester of pregnancy with PRPP, with pain originating in the sa-
croiliac joint. The patients were submitted to MRI, and it was 
found that all of them had joint edema, and two of them had 
sacral stress fractures in addition to the edema. The pregnant wo-
men underwent ultrasound-guided infiltration of the sacroiliac 
joint with 40mg of methylprednisolone and 5mL of 2% lidocai-
ne. All patients achieved had good pain control and were moni-
tored until the first month postpartum. The Oswestry Disability 
Index and the VAS presented significant improvement, and there 
were no reports of adverse effects34.
Although PRPP is a very common complaint, it is undertreated. 
Prolonged bed rest or inadequate treatments are associated with 
decreased physical activity. This not only increases the risk of obs-
tetric complications, but also the risk of cesarean sections. There 
are few safe therapeutic options for the treatment of pain during 
pregnancy, and physical therapies have limited effectiveness34.
Even with few reported cases, interventional pain treatment seems 
to be adequate in pregnant women, because it uses drugs with low 
incidence of adverse effects on both pregnant woman and fetus and 
with satisfactory results in pain reduction. Remission rates lasting 
1 to 6 months have been reported in 60 to 80% of patients who 
underwent infiltration of the sacroiliac joint35. In a study of over 1 
million pregnant women, about 1:5 was prescribed opioids36. These 
results not only reflect the high prevalence of pain syndromes during 
pregnancy, but also show an increasing trend of opioid use in this 
group of patients, making it evident that multimodal and more ba-
lanced pain management strategies should be prioritized37. 
There are no reports that steroids associated with lidocaine du-
ring the 2nd and 3th trimesters of pregnancy cause significant ad-
verse effects in this group of patients. Studies investigating the 
association of first trimester steroid use and increased incidence 
of malformations have shown a possible increase in the incidence 
of cleft lip with or without cleft palate, however, the information 
is conflicting, and the contribution of underlying maternal con-
ditions is unclear38. There is little evidence of increased risk of 
preterm birth, low birth weight, or preeclampsia due to chronic 
use of systemic corticosteroids during pregnancy. In addition, 
evidence of an association between corticosteroid use and the 
development of gestational diabetes mellitus is lacking34. These 
are drugs that are often used during pregnancy, for example, for 

pulmonary maturation of the fetus, when there is a risk of pre-
mature labor, and present safety38.
Corticoids are powerful anti-inflammatory and immunosuppressi-
ve drugs used in the treatment of several diseases. The use of corti-
coids during pregnancy may have maternal (autoimmune diseases, 
asthma, and others) and fetal (fetal lung maturation, congenital 
adrenal hyperplasia, autoimmune fetal thrombocytopenia, among 
others) indications. Dexamethasone and betamethasone, drugs 
that can easily cross the placenta, are more appropriate when there 
are fetal indications. Prednisone and methylprednisolone have li-
mited transplacental passage and, therefore, are more appropriate 
for the treatment of maternal diseases40,41.
The use of local anesthetics during pregnancy does not increase 
the risk of teratogenicity, and lidocaine is the most commonly 
used39. Despite the existence of few studies, ropivacaine has a B1 
classification (“Drugs that have been taken by a limited number of 
pregnant women and women of childbearing age, with no obser-
ved increased frequency of malformations or other direct or indirect 
harmful effects on the human fetus. Animal studies have shown no 
evidence of increased occurrence of fetal injury”) by the Australian 
Classification of Drugs in Pregnancy, seeming to be safe for use 
in pregnant women42, with a longer duration of block profile.

CONCLUSION

Pelvic pain is a frequent symptom during pregnancy, it can oc-
cur in more than 20% of pregnant women and there are seve-
ral treatment options, from more conservative and less invasive 
therapies to interventional procedures. Nevertheless, questions 
remain about the diagnosis and proper management of this con-
dition. The treatment of PRPP is difficult because of the fear 
that the treatment may cause changes in the pregnant woman 
and the fetus. Conservative measures are most often used, but 
despite the few cases described in the literature, joint blocks have 
been described as an effective and promising treatment. The use 
of ultrasound to guide the joint block can increase the efficacy 
and safety for the patient.

AUTHORS CONTRIBUTION

Fábio Farias de-Aragão 
Data Collection, Writing - Preparation of the original 

REFERENCES

1. Tan EK, Tan EL. Tan. Alterations in physiology and anatomy during pregnancy. Best 
Pract Res Clin Obstet Gynaecol. 2013;27(6):791-802.

2. Gallo-Padilla D, Gallo-Padilla C, Gallo-Vallejocy FJ, Gallo-Vallejo JL. Lumbalgia du-
rante el embarazo. Abordaje multidisciplinar. Semergen 2016;42:e59-64.

3. Robinson HS, Eskild A, Heiberg E, Eberhard-Gran M. Pelvic girdle pain in pregnan-
cy: the impact on function. Acta Obstet Gynecol Scand. 2006;85(2):160-4.

4. Hansen A, Jensen DV, Wormslev M, Minck H, Johansen S, Larsen EC, et al. Symp-
tom-giving pelvic girdle relaxation in pregnancy. II: symptoms and clinical signs. Acta 
Obstet Gynecol Scand. 1999;78(2):111-5.

5. Weis CA, Barrett J, Tavares P, Draper C, Ngo K, Leung J, et al. Prevalence of low back 
pain, pelvic girdle pain, and combination pain in a pregnant Ontario population. J 
Obstet Gynaecol Can. 2018;40(8):1038-43. 

6. Tavares P, Barrett J, Hogg-Johnson S, Ho S, Corso M, Batley S, et al. Prevalence of 
low back pain, pelvic girdle pain, and combination pain in a postpartum Ontario 
population. J Obstet Gynaecol Can. 2020;42(4):473-80.

7. Aragao FF. Pregnancy-related lumbosacral pain. BrJP. 2019;2(2):176-81.



392

BrJP. São Paulo, 2021 oct-dec;4(4): Aragão FF

8. Walters C, West S, A Nippita T. Pelvic girdle pain in pregnancy. Aust J Gen Pract. 
2018;47(7):439-43.

9. Starzec M, Truszczynska-Baszak A, Tarnowski A, Rongies, W. Pregnancy-related pelvic 
girdle pain in polish and Norwegian women. J. Manip Physiol Ther. 2019;42(2):117-24.

10. Kovacs FM, Garcia E, Royuela A, González L, Abraira V; Spanish Back Pain Research 
Network: Prevalence and factors associated with low back pain and pelvic girdle pain 
during pregnancy: A multicenter study conducted in the Spanish National Health 
Service. Spine. 2012;37(17):1516-33.

11. Meucci RD, Percevall AH, Lima DR, Cousin E, Mamitt LP, Pizzatol P, et al. Ocorrên-
cia de dor combinada na coluna lombar, cintura pélvica e sínfise púbica entre gestantes 
do extremo sul do Brasil. Rev Bras Epidemiol. 2020;23:E200037. 

12. Wuytack F, Begley C, Daly D. Risk factors for pregnancy-related pelvic girdle pain: a 
scoping review. BMC Pregnancy Childbirth. 2020;20(1):739.

13. Robinson HS, Mengshoel AM, Bjelland EK, Vøllestad NK. Pelvic girdle pain, clinical 
tests and disability in late pregnancy. Man Ther. 2010;15(3):280-5.

14. Elden H, Gutke A, Kjellby-Wendt G, Fagevik-Olsen M, Ostgaard H. Predictors and 
consequences of long-term pregnancy-related pelvic girdle pain: a longitudinal follow-
-up study. BMC Musculoskel Disord. 2016;17:276.

15. Talbot L, Maclennan K. Physiology of pregnancy. Anaesth Intens Care Med, 
2016;17(7):341-5.

16. Casagrande D, Gugala Z, Clark SM, Lindsey RW. Low back pain and pelvic girdle 
pain in pregnancy. J Am Acad Orthop Surg. 2015;23(9):539-49.

17. Ireland ML, Ott SM. The effects of pregnancy on the musculoskeletal system. Clin 
Orthop Relat Res. 2000;372:169-79.

18. Borg-Stein J, Dugan SA, Gruber J: Musculoskeletal aspects of pregnancy. Am J Phys 
Med Rehabil. 2005;84(3):180-92.

19. Kanakaris NK, Roberts CS, Giannoudis PV. Pregnancy-related pelvic girdle pain: an 
update. BMC Med. 2011;9:15.

20. van Tulder M, Becker A, Bekerring T, et al. European guidelines on the management 
of acute nonspecific low back pain in primary care [European Commission Research 
Directorate General Web site]. 2004. Available at: http:// www.backpaineurope.org/
web/files/WG1_Guidelines.pdf.

21. Vleeming A, Albert HB, Ostgaard HC, Sturesson B, Stuge B. European guidelines for 
the diagnosis and treatment of pelvic girdle pain. Eur Spine J. 2008;17(6):794-819.

22. Laslett M. Evidence-based diagnosis and treatment of the painful sacroiliac joint. J 
Man Manip Ther. 2008;16(3):142-52.

23. Albert HB, Godskesen M, Westergaard JG. Incidence of four syndromes of pregnan-
cy-related pelvic joint pain. Spine. 2002;27(24):2831-4.

24. Baysinger CL. Imaging during pregnancy. Anesth Analg. 2010;110(3):863-7.
25. Kanal E, Barkovich AJ, Bell C, Borgstede JP, Bradley WG Jr, Froelich JW, ret al. 

Expert Panel on MR Safety: ACR guidance document on MR safe practices: 2013. J 
Magn Reson Imaging. 2013;37(3):501-30.

26. Sabino J, Grauer JN. Pregnancy and low back pain. Curr Rev Musculoskelet Med. 
2008;1(2):137-41.

27. Simões LC, Teixeira-Salmela LF, Wanderley EL, Barros RR, Laurentino GE, Lemos A. 
Adaptação transcultural do “Pelvic Girdle Questionnaire” (PGQ) para o Brasil. Acta 
Fisiatr. 2016;23(4):166-171

28. Rathmell JP, Viscomi CM, Ashburn MA. Management of nonobstetric pain during 
pregnancy and lactation. Anesth Analg. 1997;85(5):1074-87.

29. Fouad AZ, Ayad AE, Tawfik KAW, Mohamed EA, Mansour MA. The success rate 
of ultrasound guided sacroiliac  joint steroid  injections  in sacroiliitis. are we getting 
better? Pain Pract. 2021;21(4):404-10.

30. Sehmbi H, D’Souza H, Bhatia A. Low back pain in pregnancy: investigations, mana-
gement, and role of neuraxial analgesia and anaesthesia: a systematic review. Gynecol 
Obstet Invent. 2017;82(5):417-36.

31. Hasegawa Y, Iwata H. Chronic pelvic girdle relaxation. Jpn J Rheumatol 1999;9:391-5.
32. Hurdle MFB, McHugh R, Schwendemann W, Psimos C, Smith J. Poster 128: ul-

trasound guided sacroiliac joint injection in pregnancy: a case series. Arch Phys Med 
Rehabil. 2007;88(9):E45–E46.

33. Vincent R, Blackburn J, Wienecke G, Bautista A. Sacroiliac joint pain in pregnancy: 
a case report. A A Pract. 2019;13(2):51-3.

34. Colmek S. Ultrasound-guided interventions during pregnancy for lumbosacral pain 
unresponsive to conservative treatment: a retrospective review.  J Clin Ultrasound. 
2021;49(1):20-7.

35. Luukkainen RK, Wennerstrand PV, Kautiainen HH, Sanila MT, Asikainen FL. Ef-
ficacy of periarticular corticosteroid treatment of the sacroiliac joint in non-spondy-
larthropathic patients with chronic low back pain in the regionof the sacroiliac joint. 
Clin Exp Rheumatol. 2002;20(1):52-4.

36. Desai RJ, Hernandez-Diaz S, Bateman BT, Huybrechts KF. Increase in prescription 
opioid use during pregnancy among Medicaid-enrolled women. Obstet Gynecol. 
2014;123(5):997-1002.

37. Mack KA, Jones CM, Paulozzi LJ. Vital signs: overdoses of prescription opioid pain 
relievers and other drugs among women—United States, 1999-2010. MMWR Morb 
Mortal Wkly Rep. 2013;62(26):537-42.

38. Bandoli G, Palmsten K, Forbess Smith CJ, Chambers CD. A review of systemic cor-
ticosteroid use in pregnancy and the risk of select pregnancy and birth outcomes. 
Rheum Dis Clin North Am. 2017;43(3):489-502.

39. Hagai A, Diav-Citrin O, Shechtman S, Ornoy A. Pregnancy outcome after in utero 
exposure to local anesthetics as part of dental treatment: A prospective comparative 
cohort study.  J Am Dent Assoc. 2015;146(8):572-80.

40. Bandoli G, Palmsten Chambers, CD. A review of systemic corticosteroid use in preg-
nancy and the risk of select pregnancy and birth outcomes. Rheum Dis Clin North 
Am. 2017;43(3):489-502.

41. van Runnard Heimel PJ, Franx A, Schobben AF, Huisjes AJ, Derks JB, et al. 
Corticosteroids, pregnancy, and HELLP syndrome: a review. Obstet Gynecol 
Surv. 2005;60(1):57-70.

42. Prescribing medicines in pregnancy database. https://www.tga.gov.au/prescribing-me-
dicines-pregnancy-database.


