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Intra-articular and degenerative hip pathologies have become common place with the
number of total hip replacements rising year on year in the United Kingdom (UK).
Pathology is identified by clinicians using special tests which are researched maneuvers
used by clinicians to rule in or rule out specific musculoskeletal pathologies. Special tests
used for hip pathology usually have high specificity to exclude degenerative and
intraarticular pathology but vary in sensitivity. These special tests are usually only
conducted when a person is symptomatic and typically require radiological confirmation
to diagnose. The aim of this review was to appraise research to determine whether
functional changes in the TFL and UGM muscle complex could indicate degenerative and/
or intra articular pathology, with a specific focus on the utility of the ratio in strength of
TFL and UGM to assist clinical diagnosis. The hypothesis was that the ratio of the
strength of Tensor Fascia Latae (TFL) and the upper fibres of Gluteus Maximus (UGM)
could suggest early intra-articular hip pathology, and that changes to this ratio could
indicate deterioration of the hip joint before symptoms present/progress.

Level of Evidence
5

INTRODUCTION Health Service (NHS) THR’s were performed on a broad

spectrum of patients from the ages of 10 years old (Males:
The Acetabular-femoral joint (hip) is a multiaxial load- 0-2 Per 100,000; Females: 0.2 per 100,000) to 85+ years old
bearing complex joint with three degrees of freedom.! The ~(Males: 94.9 per 100,000; Females: 108.7 per 100,000). Fe-
hip joint can move through a sagittal, frontal, and trans- males were reported to have surgery more often than males
verse plane and must be able to withstand three times body 1 all age brackets except for three age brackets: 10-14
weight during walking and 5.5-8.4 times body weight dur- vears (Males: 0.2 per 100,000; Females: 0.2 per 100,000),
ing a vertical jump/ running action.>3 In the United King- 20-24years (Males: 2 per 100,000; Females: 0.8 per 100,000)
dom (UK), Total Hip Replacement (THR) surgeries have in- and 30-34years (Males:4.4 per 100,000; Females 4 per
creased from 63,625 in 2009/10 (among a 62.26 million 100,000). Thes results suggest that gender differences occur
population) to 76,401 in 2019/20 (among a 66.8 million above the age of 34.% The average total waiting time for
population).4 Data reported by the National Joint registry THR surgeries has also increased from 87.5 days to 105.2
in 2021 suggest that surgical hip procedures have increased ~due to increased number of patients who require surgical
from 42,578 in 2014 to 98,649 in 2019 and that this is intervention.” Recent data from England reported that
most likely due to increased hip preservation awareness, 24202 THR surgeries were performed after an 18week+
improved surgical techniques and increased clinical diag- Waiting period and 1,093 after a one year waiting period.
nostic skills by practitioners.> In 2020/21, the National
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With THR surgery increasing and some surgeries now
being performed on patients from the age of 10 upwards,
it is important for clinicians to identify hip pathology as
early as possible to assist early intervention to preserve hip
health and improve patient’s long-term prognosis.

THE CONCEPT

The presence of hip pathology in humans may be reflected
in muscular changes of the Tensor Fascia Late (TFL), Glu-
teus Medius (GMed), Minimus (GMin)and Maximus (GMax)
muscles evident on magnetic resonance imaging (MRI), via
strength assessments, and in displayed functional deficits.3
More specifically, the strength and recruitment of the TFL
compared to the upper fibers of Gluteus Maximus (UGMax)
may be indicative of hip pathology; hence, the ratio of
strength of TFL and UGMax could provide an early indicator
of hip pathology. UGMax refers to the upper fibers that pro-
duce abduction forces of the GMax muscle.

The aim of this review is to appraise research to deter-
mine whether functional changes in the TFL and UGMax
muscle complex could indicate degenerative and/or intra
articular pathology, with a specific focus on the utility of
the ratio in strength of TFL and UGMax to assist clinical di-
agnosis.

ANATOMY OF THE LATERAL MUSCULATURE:
DIAGNOSTIC UTILITY?

The musculature around the lateral aspect of the hip in-
cludes the superficial layer consisting of TFL, GMax, GMed,
and GMin along with the deep musculature (Piriformis,
Quadratus Femoris, Obturator Internus, Gemellus Superior,
Gemellus Inferior and Obturator Externus).?

Internal rotation (IR) ROM and extension and abduction
strength are commonly affected in the presence of hip
pathology.?-1! It is interesting that the lateral musculature
(TFL and GMax) is a complex that provides the same move-
ments that are affected by hip pathology (flexion, exten-
sion, abduction, external rotation, and internal rotation)
because the TFL and GMax have a common attachment
point as they both insert into the iliotibial band, therefore
perform all the movements of the hip when working to-
gether and individually.® Hence, could the strength of the
TFL and UGMax be related to intra-articular pathology and
could the ratio of strength between the two muscles be of
diagnostic utility?

TENSOR FASCIA LATAE (TFL)

The TFL is a muscle that is located on the anterolateral as-
pect of the hip joint and attaches to the anterolateral as-
pect of the iliac crest and into the iliotibial band around the
greater trochanter and is innovated by the superior gluteal
nerve L4, L5, S1.11 The TFL has anteromedial (AM) fibers
and posterolateral (PL) fibres. The AM fibers flex the hip in
open chain kinematics such as hip flexion during the swing
phase of gait!2 which has been confirmed by electromyo-

graphy (EMG).!3 TFL has been shown on EMG to be silent
during the heel strike which suggests the TFL is inactive
during hip extension and is most active during the accel-
eration phase of running, supporting the role of TFL as a
hip flexor.12:13 Interestingly, this research showed that in
isolated movements, the TFL was most active in hip flex-
ion and abduction and was silent if the hip was externally
rotated. The PM fibers are active during the stance phase
of gait, suggesting TFL is also a major hip stabilizer.12:13 In
isolated open kinetic chain movements, the PL fibres were
active in all hip internal rotation movements and in abduc-
tion movements.!213 Like the AM fibers, the PL fibers stay
silent if the hip is abducting whilst in external rotation.’

Previous research has investigated the biomechanics of
gait post hip arthroplasty and found that hip flexion and
extension peak angles were lower (Flexion -5.5 degrees, ex-
tension -5 degrees) for a total of 11 degrees reduction on an
operated side (up to 15 months post operation) compared
to the non-operated side and a healthy control group dur-
ing gait.10 This suggests that flexion and extension ROM
are reduced during gait post-surgery. This could be due to
the trauma associated with surgical intervention but also
may indicate that the relationship between TFL and UGMax
and hip pathology may exist and requires further explo-
ration.

GLUTEUS MAXIMUS

GMax is a strong and powerful muscle located on the pos-
terior aspect of the body.? The muscle moves in three de-
grees of freedom, meaning that it moves through a sagittal,
frontal, and transverse plane providing hip extension, ab-
duction and external rotation movements as well as provid-
ing stability to the knee via the iliotibial band, and stability
to the Sacroiliac Joint (SIJ) and hip.? It is innovated by the
inferior gluteal nerve L5, S1, S2 therefore having a different
nerve supply to the TFL.Y

GMax has two parts, the UGMax attaches to the lateral
aspect of the hip inserting directly into the iliotibial tract,
and the Lower Gluteus Maximus (LGMax) attaching pos-
teriorly on the gluteal tuberosity of the hip.? Despite, the
UGMax and LGMax having the same nerve supply, these
segments work in different planes of movement; the UG-
Max works in the frontal plane and the LGMax works in the
sagittal and transverse planes.’

The lateral attachment of UGMax into the IT band helps
to stabilize the hip and knee joints and, hence, hip abduc-
tion occurs when co-contracting with the TFL.? Activation
of the UGMax during a glute bridge exercise with 30 degrees
of hip abduction maintained by a resistance band is 21.1%
greater than the same exercise without resistance against
abduction.!4 This suggests that when the hip is in exten-
sion and resistance applied to challenge abduction of the
hip (30 degrees of abduction) there is further activation of
UGMax, supporting UGMax contributions as a hip abduc-
tor.15> EMG studies have demonstrated that the UGMax is
active during the walking phase of gait as GMax decelerates
the thigh going into flexion, providing an eccentric contrac-
tion prior to heel strike during running.%12.14
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The TFL and UGMax have a common insertional attach-
ment point and are active in both hip stabilization and con-
tributing to gait.!5 Hence, hip degenerative and intra-artic-
ular pathologies that impair gait through muscle weakness
or inhibition of muscle contraction may be reflected in al-
terations in the relative activities of TFL and UGMax.

TFL AND UGMAX DURING GAIT

The TFL and UGMax during gait help with stabilizing the
hip joint during single leg stance and help to move the hip
joint during the swing phase of gait, suggesting that both
muscles have specific roles depending on whether the leg
is weight bearing or unloaded. The insertion of the UGMax
and TFL into the IT band provides the stabilization of the
hip joint movements when weight bearing, whereas indi-
vidually, the muscles assist in moving the hip joint when
unloaded.12.13

During gait, the average hip angle during locomotion in
a control population was shown to be 33.9 degrees of flex-
ion when heel strike occurs, 15.1 degrees of hip extension
during toe off and that the abduction angle was 0.9 de-
grees during gait.!0 These numbers show the peak angle of
the hip joint when force is applied during gait and there-
fore and future testing would need to address these angles.
Therefore, evaluating the lateral musculature in these hip
angle positions could help identify changes in the TFL and
UGMax. As these hip angles are associated with gait and a
common symptom of hip pathology is altered gait, changes
can potentially identify underlying pathology.

ARTHROGENIC NEUROMUSCULAR INHIBITION

Arthrogenic neuromuscular inhibition (ANI) is a concept
that is linked to joint pathology. ANI is defined as ‘A con-
tinued reflex inhibition of musculature surrounding a joint
following injury or joint effusion.l® Previous research has
tested the hip joint for inhibition of the lateral musculature
and found that surface EMG values showed reduced muscle
activation for GMax (165 to 118 %MVC) and GMed (92 to
48%MVC) in the presence of intra-articular administration
of fluid, suggesting that any injury or swelling affecting
the hip joint could provide neural inhibition to GMax and
GMed.!7 This means that injury could reduce the amount
muscle activation of the gluteal muscles and therefore
could show a reduction in muscle recruitment when com-
paring GMax to the TFL.

THE RELATIONSHIP BETWEEN TFL AND UGMAX
FOR DIAGNOSTIC UTILITY.

Previous research has used Magnetic Resonance Imaging
(MRI) to measure TFL and UGMax muscle volume in
healthy subjects and participants with unilateral os-
teoarthritis and found that GMax fibers were smaller on the
affected side (5.8%) with mild degenerative OA changes,
and was found to be statistically significant.8 However, in
advanced OA, there was atrophy in GMax of the affected hip

when compared with the healthy hip, with atrophy more
notable in upper fibers compared to lower fibers (UGMax;
21% difference, LGMax; 19.7% difference). Despite having
the same neural innervation, differences in biomechanics
between hips with OA symptoms and/or pathology com-
pared with asymptomatic individuals, notably differences
in hip extension and abduction, may provide clinical value
when diagnosing hip pathology. Interestingly, the TFL was
on average 10.5% larger on the affected side in mild cases
of OA.

The finding that UGMax exhibits muscle atrophy in se-
vere cases of OA and TFL exhibits muscle hypertrophy in
mild OA supports the idea that imbalances in strength be-
tween TFL (hypertrophic in early pathology) and UGMax
(atrophic in progressing pathology) is an indicator of ar-
ticular hip pathology. Hypertrophic changes to the TFL in
the early stage of OA could demonstrate potential increased
TFL workload, potentially increasing TFL strength and UG-
Max atrophy potentially demonstrates decrease in strength.
Therefore, this would suggest a strength change has the po-
tential to indicate early identification of hip pathology.

GMed is the bodies main hip abductor and has been
shown to atrophy in patients with hip pathology, therefore
suggesting that TFL and UGMax must assist stability more
during locomotion.18 During the heel strike action in run-
ning, GMax eccentrically contracts to maintain the body’s
center of gravity. This is then altered to a concentric con-
traction when the body enters a neutral position to con-
tinue maintaining hip stability and center of gravity and
prevent transverse and frontal plain excursion.!® This sug-
gests that due to GMed and GMin atrophying in the pres-
ence of degenerative hip pathology, TFL and GMax must
assist hip abduction. With GMax also atrophying in the
presence of progressive hip pathology, this could explain
the reliance, activation, and hypertrophic changes of the
TFL and therefore why this muscle could be a key indicator
for identifying degenerative hip pathology.

There has been no research that directly compares the
strength of the TFL and UGMax despite these muscles being
anatomically attached to each other and seeming intrinsi-
cally linked to each other in the presence of hip pathol-
ogy. This could be because by time a person is symptomatic,
changes to the TFL and UGMax have already occurred and
therefore the relationship is overlooked or clinicians’
anatomical knowledge of the hip means that because both
muscles present differently during hip pathology, they are
treated separately, and the common attachment is not con-
sidered. This muscular complex produces the movements
that are affected in the presences of intraarticular hip
pathology. Therefore, the strength ratio between these two
muscles needs to be considered, as it could help early iden-
tification of hip pathology.

ARTHROLOGY AND PATHOLOGY AT THE HIP
JOINT: WHAT IS OCCURRING AT THE JOINT?

There are several joint pathologies that occur at the hip
joint:
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+ Femoral-acetabular Impingement (FAI) presenting in
30% of the population, and higher in an athletic pop-
ulation.!?

e Osteoarthritis (OA) affects 3.2 million UK citizens,
with 8% of the UK population seeking treatment.20,21

» Hip dysplasia (DDH) accounted for 5-30/1000 births
in the UK in 2016 compared to 3.6/1000 in 2011
means DDH is increasing.2223

« Chondrolabral pathology (CLP) was found under ul-
trasound in 96.1% of people with FAIS24 and in
22-55% of patients with hip or groin pain.2>

These conditions can be present both singularly and in
combination with each other in a patient.

FEMOROACETABULAR IMPINGEMENT
SYNDROME (FAIS)

FAIS is the “abnormal contact that may arise as a result
of either abnormal morphological features...or as a result
of subjecting the hip to excessive and supraphysiological
range of motion.”23,26 The Warrick agreement, a consensus
statement from international expert practitioners, has built
upon this with the diagnosis of FAIS as "a triad of symp-
toms, clinical signs and relevant imaging findings must all
be present for diagnosis.26

Research investigated muscle forces of the hip in pa-
tients with FAIS matched to a healthy control group during
gait and found that the correlation coefficients for the hip
osteoarthritis outcome score (HOOS) for function of the
GMin (r = 0.03) and GMed (r = 0.02) were lower in patients
with FAIS.27 There were reductions in strength for Sartorius
(p=0.006) and function for Iliopsoas (r =0.01) in patients
with more severe joint pain and dysfunction. This demon-
strated that function and strength impairment is associated
with underlying hip FAIS. Research has also found that the
hip flexors, specifically the Sartorius and Iliopsoas, had re-
duced peak forces during gait in patients with FAIS.27 In-
terestingly, the TFL was not tested in the study, despite
the TFL being important for both hip stability during gait
when load bearing and for locomotion of the leg when un-
loaded.13

Participants with FAIS had a significantly higher os-
teoarthritis outcome scores (HOOS) for pain and decrease
in function on the side with FAI, with further research sup-
porting that flexion was reduced on the affected hip com-
pared with the unaffected hip, with a mean reduction of
9° on the affected hip compared to the unaffected hip with
mean abduction (4°) adduction (3°), IR (4°), ER (3°).27,28
Therefore, with a reduction in flexion ROM, weakness in
GMax and GMin, yet no data on TFL (flexor and abductor
capacities) reported, TFL strength warrants investigation
into its potential to indicate pathology.

HIP DYSPLASIA (DDS)

Hip dysplasia is a congenital condition where the acetabu-
lum of the hip joint is shallow, particularly anteriorly and
superior-laterally leaving the hip joint less congruent.2’

Patients with diagnosed DDS present with apprehensive
gait patterns and avoidance of extension due to the shallow
anterior and superior-lateral acetabulum. Research has re-
ported that TFL becomes hypertrophic in patients with DDS
as it needs to assist stabilization the hip due to atrophy of
the gluteal muscles.30:31 Therefore, because of the antero-
lateral location of TFL on the hip and that patients have
shallow anterolateral acetabulum in DDS cases, the TFL
may become a key stabilizer. Hip dysplasia patients pre-
sented with significantly greater internal rotation in 90°of
hip flexion (mean SD = 33°+16 ©) and abduction (46°+11°)
compared to FAI patients (38°+10 © and 21°+12° respec-
tively). Therefore, the presence of a hypertrophic TFL in
DDS patients may be due to having more available hip
flexion and IR movement capabilities. A systematic review
found that hip dysplasia was more prevalent in left hips
with 64% of DDS diagnosis being found in the left hip.23
Therefore, with increased internal rotation and flexion
(movements that the TFL produce and assist) and avoidance
of extension (stretching TFL) along with most individuals
with DDS having a shallow acetabulum located anteriorly
and superior-lateral (position of the TFL anatomically) the
TFL could become hypertrophic/ overused compared to a
non DDS joint and therefore could help to indicate the
presence of hip dysplasia.

HIP OSTEOARTHRITIS (OA)

Hip osteoarthritis is a degenerative condition that causes
deterioration of the articular cartilage within the hip
joint.32 Radiographically, OA is defined by the presence
of osteophytes, sclerosis of subchondral tissue, cysts, joint
space narrowing and bone contour abnormalities.33 Degen-
eration of the cartilage leads to decreased range of move-
ment, pain, and inflammation.32 ROM in an arthritic hip
becomes limited, with loss of strength of flexion (22%), ab-
duction (31%) and adduction (25%), but in particular IR,
ER and abduction ROMs are reduced the higher the grade
of severity the OA hip joint (Control group 13-52% more
flexible though IR, ER and Abduction p=<.0001-.001) when
using the Kellgren-Lawrence grading system.3* This sug-
gests that the reduction of strength could be the reason for
loss of hip ROM. Previous research found functional move-
ments such as marching on the spot, ascending/descend-
ing stairs, 25m walking and flexion-extension and abduc-
tion-adduction movements were significantly better in a
control group vs group with diagnosed hip OA.3¢ The re-
search found a reduction in hip abductor strength (31%)
and flexor strength (18-22%) in subjects with hip OA com-
pared to age matched controls.3® The research also found
that the affected side was 13-22% weaker in flexion and ab-
duction than the subject’s asymptomatic side, suggesting
that flexion and abduction are affected in patients with hip
OA.35 Hip OA usually occurs as a secondary pathology in
the latter phases of previous joint pathologies such as DDS
and FAIS.33:36-41 Once hip OA has been diagnosed via ra-
diographs, daily function is impaired, and conservative in-
terventions have been exhausted, a total hip replacement
(THR) is usually the next phase in treatment. Therefore,
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Table 1. Normative range of movement values and direction of range of movement in the presence of intra-

articular pathology between 25- and 74-year-old.4>

CIROM FAIS DDS OA CLP
Flexion 120-121° Reduced Reduced Reduced Reduced
Extension 19-20° Reduced Reduced Reduced -
Abduction 42-43° Reduced Reduced Reduced -
Adduction 300-32° - - Reduced Reduced
External Rotation 31-32° Reduced - Reduced -
Internal rotation 32-33° Reduced Increased Reduced Reduced

CI = Confidence interval.

with OA affecting all joint movements and causing a reduc-
tion in strength of the abductors and flexors (TFL provides
flexion and abduction) along with OA affecting gait, the TFL
will be affected due to its role in gait and role in producing
force in the movements that are limited.

CHONDROLABRAL PATHOLOGY

The labrum of the hip is defined as “a fibrocartilage tissue
that plays important roles in proprioception, nociception,
synovial seal effect and static and dynamic joint stability
and as a shock absorber”.42 Labral pathology (tears and de-
generation) of the hip is associated with increased risk of
hip OA and has seen a rise in surgical treatment, usually
arthroscopically.#3 Patients who do not rectify any muscu-
lar strength or ROM deficits found in chondrolabral pathol-
ogy increase the likelihood of progression to hip OA. 73%
(273) of patients with labral lesions had evidence of chon-
dral damage in the acetabulum.#! Research compared
arthroscopically treated patients with chondrolabral
pathologies and healthy participants who were asympto-
matic and had no previous surgery.#4 The labral pathology
group followed the same pattern as hip OA and FAIS, with
hip chondrolabral pathology participants having differ-
ences in reduced ROM and strength at the hip joint. Pa-
tients with chondrolabral pathology presented with re-
duced IR (p=0.004) and increased extension (p= 0.019).
Interestingly, GMax strength was reduced (p=0.033) in the
pathology group, supporting the premise that chondro-
labral pathology is affecting the gluteus musculature the
same as FAIS and DDS.#* Labral pathology displays the
same characteristics as FAIS and DDS pathologies, notably
abnormal IR ROM (hypo and hyper), and both abduction
and gluteal strength issues. Hence, could the TFL-UGMax
complex, specifically the strength ratio between them, help
identify the presence or intraarticular and degenerative hip
pathology?

COMPARISON OF PATHOLOGIES

Table 1 shows that flexion and internal rotation deficits
are present across all pathologies, abduction deficits across
three pathologies which are TFL movements. Extension is
also reduced across three pathologies, with reduction in ER
and abduction which are all Gluteus Maximus movements.

Fine wire EMG during gait and found that TFL worked dur-
ing the early stance phase and during mid stance and that
greater hip abduction force was required during external
hip adduction moment during the stance phase.46 This sug-
gests that TFL is directly involved in the gait cycle. The UG-
Max was found to be active during weight acceptance of the
hip; thus, both the TFL and UGMax were working to stabi-
lize the lateral hip, thus showing potential diagnostic util-

ity.

DIAGNOSING DEGENERATIVE AND INTRA-
ARTICULAR HIP PATHOLOGY

Currently, the accepted method of diagnosing hip pathol-
ogy, requires three criteria to be present to confirm diagno-
sis:

» A patient has to be symptomatic (presence of pain
and/or loss of function, etc)

» Have positive results on special tests conducted by a
health professional (Doctor, Physiotherapist, etc).

« Radiographic confirmation (using X-ray, MRI etc).26

Special tests, commonly used when hip pain is reported,
are the FADIR (Flexion-Adduction-external rotation) and
FABER’s (Flexion-Abduction-External Rotation) tests.*® A
systematic review found that even with x-ray, MRI and CT
scans used to confirm diagnosis, the FADIR test still had a
wide range of variation with sensitivity findings of 0.08 to
1, 0.33 to 1 and 0.9 respectively (1 being 100% accurate,
0.0 being 0% accurate) and specificity findings of 0.11-1
for both x-ray and MRI respectively.4” However, the FADIR
and FABER’s tests were found to have a higher specificity
score than most studies used in the review. This suggests
that these two tests are more specific at identifying patients
without intraarticular pathology but cannot categorically
confirm the presence of intraarticular pathology. This was
supported by another systematic review that included 21
studies describing 18 clinical tests for FAIS and labral
pathology which concluded that no combination of physical
diagnostic tests by themselves can reliably diagnose FAIS or
labral pathology due to the discrepancies between test exe-
cutions.*® This has led to the Warrick agreement to advise
the procedure of special tests, imaging and a symptomatic
patient to diagnose
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With the TFL and UGMax complex correlating with de-
generative/intraarticular pathology affecting loss of func-
tion, coupled with accepted rehabilitation including ad-
dressing muscle weakness of the Gluteus muscles and hip
flexors, it stands to reason that the TFL and UGMax com-
plex could provide indication to intra articular hip pathol-
ogy.26 Therefore, this would allow clinicians to suspect and
address potential pathology before it has had opportunity
to progress to full hip OA.

LIMITATIONS AND THE FUTURE DIRECTION OF
RESEARCH

Research surrounding the lateral hip complex has investi-
gated the size of muscles, strength of muscles and activa-
tion of the musculature around the hip in relation to hip
pathology. However, there is a paucity of research on the
impact of the relationships between the muscles except for
which is the best gluteal exercise to inhibit the TFL as it
is accepted that rehabilitation requires GMax strengthening
and TFL relaxation.

Research into the strength of the TFL and UGMax is
needed to observe any strength differences between TFL
and UGMax between affected hip joints compared to
healthy hip joints. Normative data on the strength of TFL
and UGMax is required. By evaluating the strength on the
TFL and UGMax within normal gait angles and gaining a
ratio of their individual roles within abduction, this would
enable a comparison between suspected pathology and
baseline values to indicate the potential for intraarticular
pathology. This then needs to translate into clinical diag-
nosis so an inter-rater reliability study would also be useful
and research into the best way to reverse a ratio change.

CONCLUSION

The lateral muscular complex of the TFL and the UGMax
could offer valuable information relating to the assessment
of individuals with intra-articular and degenerative hip
pathologies. The arthrogenic neuromuscular inhibition evi-

dent with injury at the hip, trophic changes to TFL and UG-
Mazx, changes in ROM at the hip specifically in IR, extension
and abduction with the presence of pathology, and the role
of TFL and UGMax within gait all indicate that this complex
must be researched, and its potential role in identifying hip
pathology.

Therefore, at this stage, it is plausible to suggest that the
strength ratio of the TFL compared to the UGMax should be
examined as it may identify individuals with degenerative
and/or intra articular hip pathology.
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