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Pelvic girdle pain (PGP) refers specifically to musculoskeletal pain localised to the pelvic ring and can be present at its
anterior and/or posterior aspects. Causes such as trauma, infection and pregnancy have been well-established, while
patients with hypermobile joints are at greater risk of developing PGP.
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| 1. Introduction

Pelvic girdle pain (PGP) refers specifically to musculoskeletal pain localised to the level of the posterior iliac crest and the
gluteal fold, and occasionally over the anterior and posterior elements of the bony pelvisill. There are many causes of
pelvic pain overall, including trauma, infections of soft tissue, bone or underlying viscera, lower-back pain syndromes,
pregnancy, joint hypermobility and disorders of connective tissues. Given the broad range of possible causes, when
managing these patients, it is important for an extensive history and clinical examination to be conducted, followed by
appropriate investigations to facilitate accurate diagnosis—and to distinguish between aetiologies.

2. PGP, Hypermobility Spectrum Disorder & Hypermobility-Type Ehlers-
Danlos Syndrome

Joint hypermobility (JH) places a great level of strain on an affected individual's musculoskeletal system. JH occurs
secondary to increased elasticity of the soft tissues that support a joint, tendons and ligaments, which allows a greater
range of motionl. A tool such as the Beighton score which uses five simple manoeuvres can be used to screen
individuals for hypermobile joints in clinical practice (Eigure 1). Complications can include joint pain, dislocations and
instability which can limit daily activities and quality of life. Previous research has highlighted that there may be a link
between JH and development of osteoarthritis secondary to the increased stress placed on joints, however studies have
reported mixed findingsiIRIEIAEIE - Although JH has disadvantages linked to increased risk of injury and anxiety,
particularly in contact sports, in others such as gymnastics and ballet it may in fact be advantageous2LUL2][13]

Beighton Score.

LEFT RIGHT
1. Passive dorsiflexion and hyperextension of the | )
fifth metacarpophalangeal joint beyond 90
2. Passive apposition of the thumb to the flexor 1 |
aspect of forearm
3. Hyperextension of the elbow beyond 10° 1 1
4. Hyperextension of the knee beyond 10° 1 |

5. Forward flexion of the trunk with the knees
fully extended so that the palms of the hands rest 1
flat on the floor

TOTAL 19
Figure 1. Beighton score. Adapted from Beighton et al., 1973124],

Patients with joint hypermobility (JH) are classified according to their position on the hypermobility spectrum, which ranges
in severity from asymptomatic joint hypermobility, to hypermobility-type Ehlers-Danlos Syndrome (hEDS)E. This allows
for inclusion of patients with a less severe constellation of symptoms, who may not necessarily meet criteria for diagnosis
of a specific connective tissue disorder (Table 1).



Table 1. Spectrum of joint hypermobility phenotypes. Adapted from Castori et al., 201712,

Asymptomatic Generalised Joint Hypermobility (Asymptomatic GJH)
Asymptomatic Peripheral Joint Hypermobility (Asymptomatic PJH)
Asymptomatic Localised Joint Hypermobility (Asymptomatic LJH)

Generalised Hypermobility Spectrum Disorder (G-HSD)
Peripheral Hypermobility Spectrum Disorder (P-HSD)
Localised Hypermobility Spectrum Disorder (L-HSD)
Historical Hypermobility Spectrum Disorder (H-HSD)

Hypermobility-Type Ehlers-Danlos Syndrome (hEDS)

The classification framework for overall Joint Hypermobility (JH) and Ehlers-Danlos Syndrome subtypes were updated in
2017, before which the definitions were quite different. Prior to this, the commonly used terms were ‘joint hypermobility
syndrome’ and hEDS alone.18118] One must bear this in mind when reading older literature.

Ehlers-Danlos Syndrome (EDS) is a genetically inherited connective tissue disorder characterised by hypermobile joints,
friable tissues and hyperextensible skin. The first attempt to classify the condition was in 1936 by Weber, who termed it
‘Ehlers-Danlos Syndrome’ in honour of early published cases by these authors™ In 2017, the current revised
classification known as the international classification of EDS was created2€, which updated the previous set of
definitions known as the 1998 Villefranche Nosology. This builds on an increased understanding of EDS: further
subclassifications were generated, which refer to inheritance patterns, genetic abnormalities and affected proteins. The
2017 international classification lists clinical criteria that are suggestive of 13 EDS subtypes. The five most common
subtypes are summarised in Table 2. The revised 2017 classification has clear, defined criteria for the diagnosis of hEDS,
and a less-restrictive diagnosis criteria for HSD when patients may present with some features of hEDS, but not enough

to be given a diagnosis of hEDSI2ILE |t js important to note that joint hypermobility (JH) can present in several subtypes
of EDS, and not just hEDS[L3I26],

Table 2. Summary of the five most common Ehlers-Danlos Syndrome (EDS) subtypes. Adapted from Malfait et al.,
2017181,

Inheritance i ] Protein Common Clinical Signs
EDS Subtype Genetic Basis .
Pattern Affected (Not Extensive)
Type V Skin: hyperextensible, fragile,
COL5A1 yp vp ) ] g
collagen soft, atrophic scarring
) Autosomal
Classical EDS )
dominant
Other: generalised-JH,
COL1Al Type | collagen .
hernias
Skin: hyperextensible,
velvety, absence of atrophic
scarring, easy bruising skin
. . Autosomal .
Classical-like EDS ) TNXB Tenascin XB
recessive

Other: generalised-JH, foot
deformities, oedema, pelvic
organ prolapse



Progressive cardiac valve
disease

Cardiac-Valvular Autosomal Skin: hyperextensible,
) COL1A2 Type | collagen . .
EDS recessive atrophic scars, easy bruising

Other: Joint hypermobility,
hernia, foot deformity

Type Il

collagen Arterial rupture at young age,
COL3A1L spontan.eous SIquId colon
perforation, uterine rupture,
Autosomal ) )
Vascular EDS . peripartum perineal tears,
dominant ) )
carotid-cavernous sinus
Type | collagen fistula, thin skin, varicose
vein

COL1A1

Generalised-JH, absence of
skin fragility, mild skin
Autosomal hyperextensibility,
Hypermobile EDS ) Unknown Unknown P ) .y .
dominant unexplained striae, pelvic
organ prolapse, dental

crowding, hernias

As there is no investigation to diagnose hEDS, it is still diagnosed clinically. Attempts to find a genetic test have proved
difficult due to the clinical and genetic heterogeneity of this syndromel8IIEI20 An in vitro study utilising skin biopsies from
patients with hEDS and hypermobility spectrum disorder (HSD) has identified a possible signalling pathway (avB3-ILK-
Snaill/Slug axis) which promotes the transition of fibroblasts to myofibroblasts in hEDS and HSD patients, which was
absent in biopsies from patients with classical EDS and vascular EDS[2U. Although further research is required on a larger
sample of patients, this provides some insight into future directions of molecular testing which could support a clinical
diagnosis of hEDS and HSD. Interestingly, further research is still required to differentiate between hEDS and HSD.

Given the relatively recent changes in 2017 used to describe JH, HSD and hEDS, it is difficult to determine the exact
prevalence of these conditions. The distribution of hypermobility between the genders is however well reported to show a
female predominancelX4(22231[241[251[261[27] This greater prevalence in females has identified an increased concern related
to pregnancy. Studies have found that females with JH are at increased odds of developing PGP during pregnancy than
those who do not have JH[Z8, A study investigating pregnancy complications in those with EDS identified that the
prevalence of pelvic pain and instability was almost four-times greater than those without EDS 2. Small case series have
further data to support this with up to 88% of hEDS patients experiencing PGP during pregnancy®9. The current available
data is limited by study design and would benefit from larger prospective studies using the newer 2017 EDS criteria for
diagnosis. This may however prove challenging due to undiagnosed cases, limited understanding, and rarity of cases.



| 2. PGP Challenges

PGP is a complex disorder that is difficult to diagnose when considering its overlap in presentation with pathology of the
pelvic viscera and spinal pathologies, making it primarily a diagnosis by exclusion. Assessment of existing literature is
further challenged by the variety of names used to describe this condition, with similar difficulties associated with HSD and
hEDS. Modern literature has however become more standardised by using PGP and HSD since the creation of newer
classifications and guidelinesi8El. This proved challenging when conducting a literature search for this review, where
many papers were excluded due to being irrelevant. The broad search implemented was necessary, as when searching
with the correct terms as discussed above, no results were found. It is for this reason that a broader search was
conducted, with a screening process to filter the many publications relating to other causes of pelvic pain, which were not
musculoskeletal.

Regardless, this review has identified HSD as a potential risk factor for the development of PGP, requiring a
multidisciplinary approach to manage, provide adequate support, and appropriately diagnose rare conditions such as
EDS. If not already incorporated into current clinical care pathways, a suggestion would be made to involve a
rheumatologist if there is suspicion of HSD/hEDS, in order to ensure a holistic approach is pursued to identify any
associated connective tissue problems, particularly those that are life-threatening such as aortic dilatations. Increasing
awareness of patients and clinicians is also vital to ensure appropriate labelling of diagnoses related to PGP or HSD, as
there is concern of incorrect or underdiagnosis of disease, with unknown exact prevalence!24,

A further challenge we face when interpreting current literature on management of outcomes is related to the broad variety
of PROMs used in studies, particularly global health measures such as the SF-36, ODI, EQ-5D and Short Musculoskeletal
Function Assessment which are not disease-specific as well as limiting translation and comparison of study findings,
particularly where identical questionnaires were reported on differently22[33], PROMs related to the pelvis exist, such as
the Pelvic Girdle Questionnaire, Majeed, lowa and Orlando scoresB4IESIBEIS7] The |atter three have been reviewed with
concerns highlighted lack of emotional and mental health assessment and limited by floor and ceiling effects where
individuals with impaired function may score well and vice versa. Moreover, they have unknown reliability and
responsiveness particularly in longitudinal studies28I29, The Pelvic Girdle Questionnaire has been widely validated for
use in pelvic pain in pregnant and postpartum individuals, however its use has not been validated in patients with PGP
secondary to trauma and other causesB4I49[41][421[43][44][45)[46] The Pelvic Girdle Questionnaire does not contain any items
that are gender or pregnancy specific. A future study exploring its validity as a functional outcome measure in trauma,
pubic symphysis and SIJ dysfunction patients may highlight it as a suitable tool for such patients after its success in
pregnant and postpartum women, potentially preventing the need to develop a new measure.

Several recommendations can be made based on the findings of this literature review. Upon diagnosis of PGP, completion
of appropriate PROMs would be advised to monitor global health, functional status, and mental health using validated
measures. This allows further assessment as to whether patients with impaired mental health would benefit from a
psychological or psychiatric referral to improve their symptoms and rehabilitation. In addition, it would allow monitoring of
functional status which can be repeated throughout treatment and allow more meaningful assessment of post-intervention
outcomes. For pregnancy-related PGP, we would advise the use of the Pelvic Girdle Questionnaire as it is well-validated
as previously discussed. For other causes of PGP we advise the use of validated global measures such as the VAS, EQ-
5D and SF-36 or ODI, which can be compared to population norms, as the application of pelvic-specific outcomes for this
population require further assessment[331[471(48]

It would also be advised to screen patients for JH in a formal manner using the Beighton score, or Five-Point
Questionnaire if the Beighton score cannot be applied in clinic, or due to contraindications described earlier in the
‘Diagnosis’ section. Patients should be screened for further features of EDS to assist in the decision to make a referral to
a Rheumatologist or EDS specialist, so patients have access to appropriate support services.
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