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Greater trochanteric pain syndrome (GTPS) refers to pain in the lateral hip and thigh and 
can encompass multiple diagnoses including external snapping hip (coxa saltans), also 
known as proximal iliotibial band syndrome, trochanteric bursitis, and gluteus medius 
(GMed) or gluteus minimus (GMin) tendinopathy or tearing. GTPS presents clinicians 
with a similar diagnostic challenge as non-specific low back pain with special tests being 
unable to identify the specific pathoanatomical structure involved and do little to guide 
the clinician in prescription of treatment interventions. Like the low back, the 
development of GTPS has been linked to faulty mechanics during functional activities, 
mainly the loss of pelvic control in the frontal place secondary to hip abductor weakness 
or pain with hip abductor activation. Therefore, an impairment-based treatment 
classification system. is recommended in the setting of GTPS in order to better tailor 
conservative treatment interventions and improve functional outcomes. 

Level of Evidence    
Level V, clinical commentary 

INTRODUCTION 

Greater trochanteric pain syndrome (GTPS) refers to pain in 
the lateral hip and thigh and can encompass multiple diag
noses including external snapping hip (coxa saltans), also 
known as proximal iliotibial band syndrome, trochanteric 
bursitis, and gluteus medius (GMed) or gluteus minimus 
(GMin) tendinopathy or tearing.1,2 Although the symptoms 
associated with GTPS were previously thought to be pri
marily the result of trochanteric bursitis, multiple histo
logic and imaging studies have identified gluteal 
tendinopathy with or without bursitis as the primary source 
of pain and dysfunction.3‑5 GTPS presents clinicians with a 
diagnostic challenge as no cluster of special test exists to 
identify the specific pathoanatomical structure involved or 
the severity of its involvement. Therefore, there is a need 
for an impairment-based classification system for GTPS to 
allow for tailored conservative treatment interventions and 
improved patient outcomes. 

The use of the term GTPS is non-specific to pathology 
and refers to the many sources of pain in the lateral hip. 
This is similar to the use of the term “non-specific low back 
pain”, which encompasses many different pathologies in
cluding but not limited to muscular strains, spinal steno
sis, and intervertebral disc degeneration.2 Instead of using 
special tests to identify the specific anatomical structure 
involved, which is common practice for many peripheral 
joints, examination procedures for the low back focus on 
the identification of impairments that lead to the devel
opment of pain.6 It has been suggested that identifying 
the specific anatomical structure involved in the onset of 
low back pain is not necessary to achieve successful reso
lution of pain.7‑9 As a result, an impairment-based treat
ment classification approach is recommended in an attempt 
to tailor treatments to a particular subgroup depending on 
subjective and objective findings. GTPS presents clinicians 
with a similar diagnostic challenge as non-specific low back 
pain with special tests being unable to identify the spe
cific pathoanatomical structure involved and do little to 
guide the clinician in prescription of treatment interven
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tions. Like the low back, the development of GTPS has been 
linked to movement systems abnormalities during func
tional activities. The primary movements system finding is 
the loss of pelvic control in the frontal plane secondary to 
hip abductor weakness and/or pain.10,11 Therefore, conser
vative interventions should focus on the correction of these 
impairments to reduce pain and improve movement control 
in individuals with GTPS. 
The purpose of this clinical commentary is to present an 

impairment-based classification system for GTPS to allow 
for tailored treatment interventions. Grimaldi & Fearon12 

presented a graded exercise program for the treatment of 
GTPS. Because the focus of their work was based solely on 
gluteal tendinopathy, further classification based on tissue 
irritability is warranted.12 We propose a classification sys
tem based on findings identified during a standard phys
ical examination coupled with findings from a movement 
system assessment. By addressing identified impairments, 
treatment will focus on correcting the faulty mechanics 
that lead to the development of GTPS rather than treat
ment being aimed towards a single anatomical structure. 

GREATER TROCHANTERIC PAIN SYNDROME 

GTPS has an incidence of 1.8 out of 1000 patients in the pri
mary care setting, mainly affecting females in the 4th-6th 

decades of life.13‑17 Multiple studies have demonstrated a 
higher incidence of GTPS with concomitant low back pain, 
hip osteoarthritis (OA), iliotibial band tenderness, and knee 
pain.18,19 While the majority of GTPS is observed in middle 
aged females, at a much lower rate runners, football play
ers, and dancers have also shown to be affected due to high 
hip adduction moments during performance of their re
spective sport.s17,20‑22 In general, abnormal forces across 
the hip secondary to faulty biomechanics are hypothesized 
to lead to GTPS. Specifically, weakness or pain in the hip 
abductors results in a loss of pelvic control in the frontal 
plane, presenting as a Trendelenburg or compensated Tren
delenburg position during tasks performed on a single leg. 
Pelvic obliquity increases the compressive forces through 
the lateral hip leading to degeneration of the GMed and 
GMin tendons and/or inflammation of the trochanteric bur
sae and proximal iliotibial band.23 

Individuals suffering from GTPS complain of pain at the 
lateral hip, with symptoms potentially radiating distally to 
the level of the buttock and lateral thigh. Pain generally 
worsens with single limb weight bearing activities and lay
ing on the affected side. The greatest degree of tenderness 
should specifically be located on the lateral or posterior as
pect of the greater trochanter.3,15,24,25 Activities that exac
erbate symptoms include walking and ascending stairs, as 
well as other single leg activities, such as putting on pants 
or getting in/out of the bathtub. Due to the high likeli
hood of overlapping pathologies, particularly hip joint os
teoarthritis and low back pain, it is important to first as
sess for the presence of intra-articular hip and/or lumbar 
spine pathology. It is also important to rule out the pres
ence of a femoral stress fracture or avascular necrosis of the 
hip which would require a physician referral.19 Individuals 

complaining of radiating pain below the knee, pain in the 
low back that increases with sitting or walking, and pain 
specifically associated with movement of the lumbar spine 
should undergo a comprehensive lower quarter screen. This 
examination should assess for myotome related weakness, 
decreased sensation in dermatomal pattern, abnormal find
ings during lower extremity reflex testing, and lumbar 
range of motion. 
For those with groin pain and morning stiffness hip os

teoarthritis should be considered.26 Intra-articular hip joint 
pathology should be considered with the reproduction of 
groin pain during a Flexion-Abduction-External Rotation 
(FABER) test and/or Scour test, decreased range of motion 
in a capsular pattern, and demonstration of an antalgic gait 
pattern.27 With subjective findings including a rapid in
crease in weightbearing activities or excessive steroid or al
cohol use, a femoral stress fracture or avascular necrosis of 
the hip, respectively, should be considered. If the objective 
examination is consistent with either of these diagnoses 
and an immediate referral to a physician is warranted. A 
summary of differential diagnoses can be found in Table 1. 
While special tests are frequently utilized in the clinical 

setting to identify GTPS, there is currently no test or cluster 
of tests utilized to identify which specific pathoanatomical 
structures are involved or the severity to which they are in
volved. Some frequently utilized special tests include re
sisted hip abduction and external rotation, FABER, the re
sisted external de-rotational, and Trendelenburg tests. 
Ganderton et al.28 found the FABER, resisted hip abduction, 
and the resisted external de-rotational tests to have the 
highest diagnostic test accuracy in confirming GTPS. Pre
vious research on the Trendelenburg test and the resisted 
external rotation test has reported sensitivity and speci
ficity values in individuals with GTPS of 73% and 77% and 
88% and 97.3%, respectively.4,29 Multiple authors have also 
identified palpation of the greater trochanter and 
trochanteric bursae to be a useful tool in confirming the 
presence of GTPS.5,17,28 It should be noted, however, that 
no studies report sensitivity and specificity values for these 
palpatory tests in identifying the specific pathoanatomical 
structure involved. Therefore, it should be emphasized that 
these tests have minimal utility beyond confirming the 
presence or absence of GTPS and offer little to the clinician 
in prescribing appropriate treatment interventions. 
Given the limited clinical utility of special tests, clini

cians should focus on examination procedures that iden
tify the impairments responsible for the development and 
persistence of GTPS. Previous research has established hip 
abductor weakness, loss of pelvic control in the frontal 
plane, and iliotibial band tightness and thickening as fac
tors increasing compressive forces through the bursae and 
GMed and GMin tendons.10,11 Identifying impairments in 
hip flexibility and strength will assist with identifying in
dividuals who will benefit from stretching and strength
ening exercises and/or manual interventions. Along with 
standard range of motion, strength, and flexibility screens, 
a thorough analysis of the movement system should be per
formed. Movement system assessments are evaluations of 
biomechanics during functional activities providing insight 
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Table 1. Differential Diagnoses: Key Subjective and Objective Findings        

Key Subjective Findings Key Objective Findings 

Lumbar Spine 
Pathology 

Hip Joint 
Osteoarthritis 

Femoral Stress 
Fracture 

Avascular Necrosis 
of the Hip 

into faulty movement patterns allowing clinicians to tai
lor treatment interventions to address identified impair
ments.30 

IMPAIRMENT BASED TREATMENT 
CLASSIFICATION 

Since the mechanism for developing GTPS has been iden
tified as strength and biomechanical deficits of and around 
the hip, an impairment-based treatment classification, sim
ilar to those described for the low back, may be useful 
to help appropriately tailor treatment interventions.10,11 

We recommend classifying patients presenting with GTPS 
into two categories, contractile and/or non-contractile, and 
then further sub-classifying based on irritability. 

CONTRACTILE 

A patient with a contractile presentation would report a re
production of pain with resisted hip abduction, lengthening 
or stretching of the hip abductors, palpation of the gluteal 
muscles and/or tendons, and would demonstrate faulty me
chanics during functional activities. Any of these findings 
would suggest the gluteal muscles, proximal iliotibial band, 
and/or tensor fascia latae are involved. However, it does not 
indicate which specific structure or the severity of involve
ment. Therefore, we recommend identifying the irritabil
ity of muscular involvement as high or low before prescrib
ing interventions. Treatment for a contractile presentation 
should focus on muscle and tendon healing through soft 
tissue mobilization (STM) and graded loading exercises. In 
patients demonstrating severe pain, profound weakness, 
and a significant limited ability to walk without an assistive 
device, a physician referral is warranted to rule out a com
pete tear of the hip abductors. 

HIGH IRRITABILITY 

Highly irritable individuals in the contractile classification 
will be unable to abduct their hip against gravity and report 
moderate to severe reproduction of pain. The patient may 
also report severe difficulty with functional tasks involving 
single leg stance (SLS) and exhibit an antalgic gait. During 
this phase, STM to the gluteal muscle bellies, tensor fascia 
lata (TFL), and/or iliotibial band (ITB) are recommended 
to facilitate healing. STM of the gluteal tendons and 
trochanteric bursae should be avoided to limit further tis
sue irritation. GMed and GMin strengthening should be ini
tiated through isometric contractions in gravity eliminated 
positions progressing to against gravity positions as toler
ated. Low intensity isometrics have been shown to induce 
analgesic effects in individuals with patellar tendinopathy, 
however, these results are variable across populations.31 

We therefore recommend a graded exercise program pro
gressing from isometric contractions in the high irritability 
phase progressing to isotonic contractions in the low irri
tability phase. Core exercise should be initiated in supine 
and quadruped with a focus on proper activation of the 
lower abdominals. During this phase, all activities should 
be pain-free. Examples of gluteal and core exercise progres
sions for the high irritability phase can be found in Figures 
1 and 2. 
Along with a tailored exercise program, extensive edu

cation should be provided regarding activity and postural 
modifications with the goal of reducing load and compres
sion through the lateral hip. Strategies should be given to 
help minimize time spent on a single leg during activities 
of daily living, such as sitting rather than standing to put 
on pants thereby reducing tensile load through the gluteal 
muscles. The importance of avoiding hip adduction should 
be stressed for sitting, standing, and sleeping to limit ex
cessive compression through the lateral hip.12 For example, 
education should be provided to avoid crossing legs in both 
sitting and standing and to sleep in supine with a pillow un

• Pain that radiates below the knee 

• Low back pain that increases with sitting or walk

ing 

• Pain that increases with movement of the lumbar 

spine 

• Pain, weakness, or altered sensation in dermatomal 

or myotomal pattern 

• Abnormal findings during lower extremity reflex 

testing 

• Pain reproduced with motion testing of the lumbar 

spine 

• Pain located in the anterior hip 

• Morning stiffness that resolves in <1 hour 

• Increased pain and difficulty with weight bearing 

activities 

• Reproduction of pain during a FABER and/or Scour 

test 

• Decreased range of motion in a capsular pattern 

• Antalgic gait pattern 

• Pain located in the anterolateral hip that worsens 

with weight bearing 

• Recent rapid increase in weight bearing activities 

• Painful and limited hip range of motion 

• Antalgic gait pattern 

• Pain located in the anterolateral hip that worsens 

with weight bearing 

• History of excessive alcohol or steroid use 

• Painful and limited hip range of motion 

• Antalgic gait pattern 
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Figure 1. Hip abductor isometric exercise (with or       
without resistance band) in a) short lever arm, gravity          
eliminated position and b) long lever arm, gravity         
eliminated position, c) short lever arm against gravity         
with towel roll to avoid hip abduction, and d) long           
lever arm against gravity with heel against the wall to           
avoid compensation.   

Figure 2. Transverse abdominis activation exercise with a) alternating upper extremity movement, b) bilateral             
upper extremity movement, and c) isometric lower extremity hold with alternating upper extremity movement.               

Figure 3. Sleeping modifications in a) supine and b)        
sidelying  

der their knees or in sidelying with a pillow between their 
legs (Figure 3). 

LOW IRRITABILITY 

Those with low irritability of the lateral hip musculature 
will be able to abduct their hip against gravity, but continue 
to complain of mild to moderate reproduction of pain. 
Treatment recommendations for this phase include initia

tion of pain-free stretching of the hip abductors, concentric 
and eccentric hip abductor strengthening, functional train
ing focusing on single leg activities, and progression of core 
strengthening. STM should continue to be utilized in con
junction with pain-free stretching if tightness was identi
fied through muscle length testing, such as an Ober’s test. 
It should be noted that soft-tissue mobilization should be 
directed at the gluteal muscle bellies, TFL, and/or ITB, not 
at the trochanteric bursae or gluteal tendon insertions, to 
avoid further tissue irritation.19 GMed and GMin strength
ening should be progressed to include isotonic contractions 
in the low irritability phase as the focus shifts from pain 
control and healing to restoration of function. Heavy slow 
resistance exercise has been shown to improve tendon 
quality and compared to eccentric exercise, heavy slow re
sistance exercise yielded similar clinical outcomes.32‑34 We 
therefore recommend a combination of concentric and ec
centric exercise as per pain tolerance. A large focus should 
be given to weight bearing hip abductor strengthening as 
weight bearing abductor exercises demonstrate signifi
cantly greater EMG activity than all non-weight bearing 
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Figure 4. GMed and GMin strengthening progression      
(with or without resistance band) for the low         
irritability phase including a) bridge, b) single leg         
bridge, c) standing hip abduction, and d) side stepping.          

Figure 5. Core progression for the low irritability       
including a) bird dog, b) transverse abdominis        
activation on physioball with alternating upper and        
lower extremity movement modified plank, c) modified        
plank, and d) modified side plank.       

exercise, except sidelying hip abduction.35 If tolerated, a 
resistance band should be incorporated to increase hip ab
ductor activation and challenge lower extremity neuromus
cular control. A GMed and GMin strengthening progression 
for the low irritability phase can be found in Figure 4. Core 
exercises should be progressed to incorporate a plank pro
gression as well as weight bearing functional tasks. Care
ful attention should be paid to frontal plane control of the 
pelvis during all weight bearing strengthening exercises. 
The main goal of this phase is to restore appropriate 

pelvic control during functional tasks. Similar to the 
strengthening progression, functional training should be
gin in double leg stance progressing to the transition from 
double to SLS and finally to training on a single leg. In 

Figure 6. Functional squat progression (with or      
without resistance band from a) bilateral stance, b)         
staggered stance, and c) unilateral stance to improve         
lower extremity neuromuscular control and hip       
abductor strength.   

order to challenge neuromuscular control, dynamic func
tional training should be incorporated once the patient 
demonstrates mastery of static tasks. We recommend be
ginning the return to activity and sport progression with a 
walking program to incorporate progressive loading of the 
gluteal muscles as well as to improve cardiovascular en
durance. Once the patient can ambulate 15-minutes with 
minimal pain and appropriate pelvic control, progression to 
sport-specific activities including running, jumping, hop
ping, and cutting should be initiated, if necessary. Progres
sion should be dictated by pain and frontal plane control of 
the pelvis. 

NON-CONTRACTILE 

Individuals exhibiting pain during palpation of or around 
the greater trochanter, decreased strength of the hip abduc
tors without reproduction of pain during resisted testing, 
and/or faulty mechanics during movement system evalua
tions would suggest a non-contractile source of GTPS. It 
should be emphasized that while these individuals may 
demonstrate weakness and functional deficiency of the hip 
abductors, these activities will not elicit pain. Clinicians 
should also evaluate for any cardinal signs of inflammation, 
including rubor, erthythema, edema, and tenderness, which 
indicate involvement of the trochanteric bursae.36,37 Dif
ferent from a contractile presentation, which focuses mus
cle and tendon healing through loading exercise, primary 
interventions for a non-contractile presentation are aimed 
at reducing compressive forces over the greater trochanter 
and alleviating bursal irritation and overload of the lateral 
structures of the hip. Treatment should focus on decreasing 
inflammation, restoring flexibility of the lateral hip, par
ticularly of the iliotibial band, improving strength of the 
hip abductors, and improving of functional movement pat
terns. We again recommend classifying the patient into ei
ther high or low irritability to better tailor treatment inter
ventions. 
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HIGH IRRITABILITY 

A patient with a highly irritable, non-contractile source 
of GTPS will exhibit severe signs inflammation. Modalities 
to decrease inflammation, including heat, ice, ultrasound, 
low-level laser therapy, shockwave therapy, and electrical 
stimulation can be utilized.38,39 Gentle soft-tissue mobi
lization of the structures surrounding the greater 
trochanter is useful in improving flexibility of the lateral 
hip. Clinicians should avoid any STM of or in close prox
imity to the trochanteric bursae as this would increase bur
sal irritation. Much like the highly irritable contractile pre
sentation, hip abductor strengthening should begin with 
isometric exercise progressing to concentric exercise only 
as tolerated by pain. To progressively load the hip abduc
tors and endure proper control of the pelvis, we recommend 
beginning abductor strengthening, core strengthening, and 
functional training in a non-weight bearing position and 
progressing to weight bearing as strength and movement 
patterns improve. 

LOW IRRITABILITY 

A patient with low-irritability and a non-contractile pre
sentation will exhibit mild signs of inflammation, however, 
they may continue to report reproduction of pain with pal
pation of the greater trochanter and trochanteric bursae. 
Treatment principles should mirror those described for the 
low irritability, contractile presentation. Eccentric 
strengthening of the abductors, high-level core strengthen
ing, and functional training including sport-specific tasks 
should be prescribed with the goal of returning the patient 
to their previous level of functioning. 

ABNORMAL FRONTAL PLANE MOVEMENT 
SYSTEM DYSFUCNTION DURING SINGLE LEG 
TASKS 

Development of GTPS is thought to result from faulty me
chanics during functional activities, mainly the loss of 
pelvic control in the frontal place secondary to hip abductor 
weakness or pain with hip abductor activation.10,11 The 
GMed and GMin are responsible for maintaining pelvic con
trol in the frontal plane during single leg weight bearing 
activities and are the tendons most implicated in GTPS.40 

From the bottom up, these hip abductors also control the 
hip adduction moment resulting from the external ground 
reaction force medial to the hip.41 Any deviation in frontal 
plane control, due to either pain or weakness, increases the 
compressive forces of the GMed and GMin tendons on the 
greater trochanter and trochanteric bursae as well as in
creases the tension through the iliotibial band. Individuals 
with GTPS frequently complain of pain and difficulty while 
completing tasks requiring single leg support as these tasks 
stress the hip abductors. Given the large role faulty biome
chanics plays in the development of GTPS, clinicians must 
thoroughly evaluate movement patterns through move
ment system dysfunction assessments. Movement system 
dysfunction assessments allow for identification of biome

Figure 7. Single leg stance with a) normal frontal plane         
mechanics, (b) a Trendelenburg, and (c) a compensated         
Trendelenburg.  

chanical deviations during functional activities. In the set
ting of GTPS, clinicians should evaluate pelvic control dur
ing a 30-second SLS, stair ascent, and the stance phase of 
the gait cycle. 

SINGLE LEG STANCE 

Assessing pelvic control during a 30-second SLS provides 
information on the function of the GMed and GMin as they 
are responsible for maintaining a level pelvis during single 
leg activities.28,40,41 The SLS task should be broken down 
into the transition phase, going from double to SLS, and 
the stance phase, when only one foot is on the ground. The 
transition phase requires hip abductor activation to assist 
with the lateral translation of the pelvic girdle while stance 
phase requires the hip abductors to control pelvic tilt.42 In 
the setting of hip abductor weakness or pain with activa
tion of the hip abductors, an individual may exhibit a Tren
delenburg sign, meaning the contralateral hip will drop to
wards the floor, or a compensated Trendelenburg, meaning 
the patients trunk leans ipsilaterally to the stance leg (Fig
ure 7).43,44 Allison et al.42 found individuals with gluteal 
tendinopathy exhibit greater hip adduction and ipsilateral 
pelvic shift in preparation for leg lift and greater hip ad
duction and less control over the pelvis during the stance 
phase. Other signs of hip abductor dysfunction include the 
need for upper or lower extremity support during the SLS 
task. To get a complete picture of SLS performance, a con
tralateral SLS should be assessed to highlight side-to-side 
differences in pelvic control. 

STAIR ASCENT 

The ability to negotiate stairs is critical for maintaining 
independence and is required to complete many activities 
of daily living. Compared to walking on level ground, the 
strength required to negotiate stairs is significantly 
higher.45‑47 Individuals with GTPS frequently complain of 
pain during stair ascent or the inability to complete the 
stair task, greatly reducing their quality of life. During stair 
ascent, the hip abductors are responsible for maintaining a 
level pelvis as the body moves vertically to reach the next 
stair.45 When compared to level ground walking, stair as
cent requires greater hip flexion, hip adduction, and knee 
internal rotation moments which in turn increases the ten
sion through the iliotibial band. Additionally, stair ascent 
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requires activation of the tensor fascia lata, gluteus max
imus, and the vastus lateralis, all which have attachments 
to the iliotibial band.48‑50 This increase in tension on the 
iliotibial band leads to even greater compression over the 
greater trochanter.45,46 Allison et al.51 reported individuals 
with gluteal tendinopathy were 4.5 times more likely to 
exhibit a large hip adduction moment and greater pelvic 
translation at heel strike during stair ascent than healthy 
controls.51 Additionally, the presence of a contralateral 
trunk lean was observed in those with gluteal tendinopa
thy.51 When assessing the movement system during stair 
assent, clinicians should evaluate the frontal plane me
chanics during the stance phase, meaning when the lower 
extremity being assessed is on the ground. Poor perfor
mance of the hip abductors during stair ascent can manifest 
through a pelvic drop, pelvic translation, and/or trunk lean. 
The individual may also exhibit a step to gait pattern or ex
cessive use of upper extremity support on a handrail. 

GAIT 

SLS comprises 40% of the gait cycle, potentially aggravating 
the symptoms of GTPS as there is a higher load through 
the hip abductor tendons compared to the swing phase.19,
30 Compared to healthy controls, those with gluteal 
tendinopathy were found to have a greater hip adduction 
moment during the stance phase.52 A Trendelenburg gait 
pattern, with or without the complaint of pain, may be an 
indication of gluteal dysfunction. In the case of a mild gait 
deviation, a 30-second SLS test should also be performed 
in order to better assess the functional performance and 
endurance of the abductors. With severe gluteal dysfunc
tion, a compensatory trunk lean to balance out the center 
of gravity may be observed.53 

In order to appropriately tailor treatment interventions, 
findings of the physical examination and movement assess
ments should be utilized to appropriately categorize the 
patient into a contractile or non-contractile presentation. 
Impairment-based treatment can then be utilized based on 
irritability to address muscle strength, flexibility deficits, 
and motor control impairments during functional activi
ties. The goal of treatment is to improve motor patterns 
to reduce the compression of the gluteal tendons on the 
trochanteric bursae and greater trochanter and ultimately 
reduce pain and improve function. A summary of the rec
ommended treatment algorithm for GTPS can be found in 
Table 2. 

CONCLUSION 

GTPS is a term utilized to describe pain in the lateral hip 
and can include external snapping hip (coxa saltans), 
trochanteric bursitis, and gluteal tearing and tendinopa
thy.1,2 Individuals suffering from GTPS complain of lateral 
hip, thigh or buttock pain that worsens with single leg 
activities and lying on the affected side. Currently, there 
are no tests or cluster of tests to identify the involved 
pathoanatomical structure or the severity of dysfunction. 
Therefore, an impairment-based treatment classification 

system is recommended, delineating patients into two cat
egories: contractile or non-contractile. Once the patient 
is categorized into contractile or non-contractile based on 
physical examination findings and assessments of the 
movement system, impairment-based treatments can be 
utilized to appropriately tailor interventions to improve 
functional outcomes. Treatment of contractile sources of 
GTPS should focus on muscle and tendon healing through 
STM and loading exercises whereas treatment of non-con
tractile sources of GTPS should focus on reducing compres
sive forces over the greater trochanter and alleviating bur
sal irritation and overload of the lateral structures of the 
hip. 
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Table 2. Impairment-Based Treatment Classification for GTPS      

CLASSIFICATION 

Contractile Non-Contractile 

↓ ↓ 

High Irritability Low Irritability High Irritability Low Irritability 

↓ ↓ ↓ ↓ 

TREATMENT 

Goal: Muscle and tendon healing Goal: Reducing inflammation 

• Pain with palpation of the muscle belly or tendon of the GMed or GMin 

• Pain with palpation of the proximal iliotibial band 

• Pain and weakness during strength testing of the hip abductors 

• Decreased flexibility of the iliotibial band 

• Poor frontal plane control and reproduction of pain during single leg activi

ties 

• Signs of inflammation including rubor, erthythema, 

oedema, and tenderness 

• Pain with palpation of the greater trochanter or 

trochanteric bursae 

• Weakness of the hip abductors without reproduc

tion of pain 

• Decreased flexibility of the iliotibial band 

• Poor frontal plane control during single leg activities 

without reproduction of pain 

• Unable to abduct hip against grav

ity with moderate to severe pain 

• Poor frontal plane control and diffi

culty completing single leg tasks 

due to moderate to severe pain 

• Antalgic gait secondary to pain 

• Able to abduct hip against 

gravity with mild to moder

ate pain 

• Poor frontal plane control 

and difficulty completing 

single leg tasks due to mild 

pain 

• Severe rubor, 

erthythema, 

oedema, and tender

ness 

• Unable to abduct hip 

against gravity with 

no reproduction of 

pain 

• Poor frontal plane 

control during single 

leg tasks 

• Mild rubor, 

erthythema, 

oedema, and ten

derness 

• Able to abduct hip 

against gravity with 

no reproduction of 

pain 

• Poor frontal plane 

control during sin

gle leg tasks 

• STM of the hip abductors and ili

otibial band to facilitate tendon 

healing 

• Submaximal isometric hip abduc

tor exercises 

• Initiation of core strengthening 

• Heavy loading and eccentric 

strengthening of the hip ab

ductors 

• Progression of core 

strengthening 

• Functional training and re

turn to sport 

• Modalities to reduce 

inflammation 

• STM of the hip ab

ductors and iliotibial 

band to improve 

flexibility 

• Stretching of the lat

eral hip 

• Pain free stretching 

of the lateral hip 

• Concentric and ec

centric strengthen

ing of the hip ab

ductors 

• Core strengthening 

• Functional training 

and return to sport 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre

ativecommons.org/licenses/by-nc/4.0/legalcode for more information. 

Classification Based Treatment of Greater Trochanteric Pain Syndrome (GTPS) with Integration of the Mov…

International Journal of Sports Physical Therapy



REFERENCES 

1. Gordon EJ. Trochanteric bursitis and tendinitis. 
Clin Orthop. 1961;20:193-202. 

2. Strauss EJ, Nho SJ, Kelly BT. Greater trochanteric 
pain syndrome. Sports Med Arthrosc Rev. 
2010;18(2):113-119. doi:10.1097/
JSA.0b013e3181e0b2ff 

3. Barratt PA, Brookes N, Newson A. Conservative 
treatments for greater trochanteric pain syndrome: a 
systematic review. Br J Sports Med. 
2017;51(2):97-104. doi:10.1136/bjsports-2015-095858 

4. Bird PA, Oakley SP, Shnier R, Kirkham BW. 
Prospective evaluation of magnetic resonance 
imaging and physical examination findings in 
patients with greater trochanteric pain syndrome. 
Arthritis Rheum. 2001;44(9):2138-2145. 

5. Grimaldi A, Mellor R, Nicolson P, Hodges P, Bennell 
K, Vicenzino B. Utility of clinical tests to diagnose 
MRI-confirmed gluteal tendinopathy in patients 
presenting with lateral hip pain. Br J Sports Med. 
2017;51(6):519-524. doi:10.1136/
bjsports-2016-096175 

6. Hancock M. Approach to low back pain - 
physiotherapy. Aust Fam Physician. 
2014;43(3):117-118. 

7. Koes BW, van Tulder M, Lin CW, Macedo LG, 
McAuley J, Maher C. An updated overview of clinical 
guidelines for the management of non-specific low 
back pain in primary care. Eur Spine J. 
2010;19(12):2075-2094. doi:10.1007/
s00586-010-1502-y 

8. van Tulder M, Becker A, Bekkering T, et al. Chapter 
3. European guidelines for the management of acute 
nonspecific low back pain in primary care. Eur Spine J. 
2006;15 Suppl 2:S169-91. doi:10.1007/
s00586-006-1071-2 

9. Hancock MJ, Maher CG, Latimer J, et al. Systematic 
review of tests to identify the disc, SIJ or facet joint 
as the source of low back pain. Eur Spine J. 
2007;16(10):1539-1550. doi:10.1007/
s00586-007-0391-1 

10. Mellor R, Bennell K, Grimaldi A, et al. Education 
plus exercise versus corticosteroid injection use 
versus a wait and see approach on global outcome 
and pain from gluteal tendinopathy: prospective, 
single blinded, randomised clinical trial. Br J Sports 
Med. 2018;52(22):1464-1472. doi:10.1136/
bjsports-2018-k1662rep 

11. Khoury AN, Brooke K, Helal A, et al. Proximal 
iliotibial band thickness as a cause for recalcitrant 
greater trochanteric pain syndrome. J Hip Preserv 
Surg. 2018;5(3):296-300. doi:10.1093/jhps/hny025 

12. Grimaldi A, Fearon A. Gluteal Tendinopathy: 
Integrating Pathomechanics and Clinical Features in 
Its Management. J Orthop Sports Phys Ther. 
2015;45(11):910-922. doi:10.2519/jospt.2015.5829 

13. Lievense A, Bierma-Zeinstra S, Schouten B, 
Bohnen A, Verhaar J, Koes B. Prognosis of 
trochanteric pain in primary care. Br J Gen Pract. 
2005;55(512):199-204. 

14. Long SS, Surrey DE, Nazarian LN. Sonography of 
greater trochanteric pain syndrome and the rarity of 
primary bursitis. AJR Am J Roentgenol. 
2013;201(5):1083-1086. doi:10.2214/AJR.12.10038 

15. Shbeeb MI, Matteson EL. Trochanteric bursitis 
(greater trochanter pain syndrome). Mayo Clin Proc. 
1996;71(6):565-569. doi:10.4065/71.6.565 

16. Tortolani PJ, Carbone JJ, Quartararo LG. Greater 
trochanteric pain syndrome in patients referred to 
orthopedic spine specialists. Spine J. 
2002;2(4):251-254. doi:10.1016/
s1529-9430(02)00198-5 

17. Woodley SJ, Nicholson HD, Livingstone V, et al. 
Lateral hip pain: findings from magnetic resonance 
imaging and clinical examination. J Orthop Sports 
Phys Ther. 2008;38(6):313-328. doi:10.2519/
jospt.2008.2685 

18. Raman D, Haslock I. Trochanteric bursitis--a 
frequent cause of “hip” pain in rheumatoid arthritis. 
Ann Rheum Dis. 1982;41(6):602-603. doi:10.1136/
ard.41.6.602 

19. Segal NA, Felson DT, Torner JC, et al. Greater 
trochanteric pain syndrome: epidemiology and 
associated factors. Arch Phys Med Rehabil. 
2007;88(8):988-992. doi:10.1016/j.apmr.2007.04.014 

20. Anderson K, Strickland SM, Warren R. Hip and 
groin injuries in athletes. Am J Sports Med. 
2001;29(4):521-533. doi:10.1177/
03635465010290042501 

21. Clancy WG. Runners’ injuries. Part two. 
Evaluation and treatment of specific injuries. Am J 
Sports Med. 1980;8(4):287-289. doi:10.1177/
036354658000800415 

Classification Based Treatment of Greater Trochanteric Pain Syndrome (GTPS) with Integration of the Mov…

International Journal of Sports Physical Therapy

https://doi.org/10.1097/JSA.0b013e3181e0b2ff
https://doi.org/10.1097/JSA.0b013e3181e0b2ff
https://doi.org/10.1136/bjsports-2015-095858
https://doi.org/10.1136/bjsports-2016-096175
https://doi.org/10.1136/bjsports-2016-096175
https://doi.org/10.1007/s00586-010-1502-y
https://doi.org/10.1007/s00586-010-1502-y
https://doi.org/10.1007/s00586-006-1071-2
https://doi.org/10.1007/s00586-006-1071-2
https://doi.org/10.1007/s00586-007-0391-1
https://doi.org/10.1007/s00586-007-0391-1
https://doi.org/10.1136/bjsports-2018-k1662rep
https://doi.org/10.1136/bjsports-2018-k1662rep
https://doi.org/10.1093/jhps/hny025
https://doi.org/10.2519/jospt.2015.5829
https://doi.org/10.2214/AJR.12.10038
https://doi.org/10.4065/71.6.565
https://doi.org/10.1016/s1529-9430(02)00198-5
https://doi.org/10.1016/s1529-9430(02)00198-5
https://doi.org/10.2519/jospt.2008.2685
https://doi.org/10.2519/jospt.2008.2685
https://doi.org/10.1136/ard.41.6.602
https://doi.org/10.1136/ard.41.6.602
https://doi.org/10.1016/j.apmr.2007.04.014
https://doi.org/10.1177/03635465010290042501
https://doi.org/10.1177/03635465010290042501
https://doi.org/10.1177/036354658000800415
https://doi.org/10.1177/036354658000800415


22. Del Buono A, Papalia R, Khanduja V, Denaro V, 
Maffulli N. Management of the greater trochanteric 
pain syndrome: a systematic review. Br Med Bull. 
2012;102:115-131. doi:10.1093/bmb/ldr038 

23. Grimaldi A, Mellor R, Hodges P, Bennell K, 
Wajswelner H, Vicenzino B. Gluteal tendinopathy: a 
review of mechanisms, assessment and management. 
Sports Med. 2015;45(8):1107-1119. doi:10.1007/
s40279-015-0336-5 

24. Fearon AM, Scarvell JM, Cook JL, Smith PN. Does 
ultrasound correlate with surgical or histologic 
findings in greater trochanteric pain syndrome? a 
pilot study. Clin Orthop Relat Res. 
2010;468(7):1838-1844. doi:10.1007/
s11999-009-1174-2 

25. Silva F, Adams T, Feinstein J, Arroyo RA. 
Trochanteric bursitis: refuting the myth of 
inflammation. J Clin Rheumatol. 2008;14(2):82-86. 
doi:10.1097/RHU.0b013e31816b4471 

26. Cibulka MT, White DM, Woehrle J, et al. Hip pain 
and mobility deficits--hip osteoarthritis: clinical 
practice guidelines linked to the international 
classification of functioning, disability, and health 
from the orthopaedic section of the American 
Physical Therapy Association. J Orthop Sports Phys 
Ther. 2009;39(4):A1-25. doi:10.2519/jospt.2009.0301 

27. Takla A, O’Donnell J, Voight M, et al. The 2019 
International Society of Hip Preservation (ISHA) 
physiotherapy agreement on assessment and 
treatment of femoroacetabular impingement 
syndrome (FAIS): an international consensus 
statement. J Hip Preserv Surg. 2020;7(4):631-642. 
doi:10.1093/jhps/hnaa043 

28. Ganderton C, Semciw A, Cook J, Pizzari T. 
Demystifying the Clinical Diagnosis of Greater 
Trochanteric Pain Syndrome in Women. J Womens 
Health (Larchmt). 2017;26(6):633-643. doi:10.1089/
jwh.2016.5889 

29. Lequesne M, Djian P, Vuillemin V, Mathieu P. 
Prospective study of refractory greater trochanter 
pain syndrome. MRI findings of gluteal tendon tears 
seen at surgery. Clinical and MRI results of tendon 
repair. Joint Bone Spine. 2008;75(4):458-464. 
doi:10.1016/j.jbspin.2007.12.004 

30. Fearon AM, Cook JL, Scarvell JM, Neeman T, 
Cormick W, Smith PN. Greater trochanteric pain 
syndrome negatively affects work, physical activity 
and quality of life: a case control study. J 
Arthroplasty. 2014;29(2):383-386. doi:10.1016/
j.arth.2012.10.016 

31. Clifford C, Challoumas D, Paul L, Syme G, Millar 
NL. Effectiveness of isometric exercise in the 
management of tendinopathy: a systematic review 
and meta-analysis of randomised trials. BMJ Open 
Sport Exerc Med. 2020;6(1):e000760. doi:10.1136/
bmjsem-2020-000760 

32. Kongsgaard M, Kovanen V, Aagaard P, et al. 
Corticosteroid injections, eccentric decline squat 
training and heavy slow resistance training in 
patellar tendinopathy. Scand J Med Sci Sports. 
2009;19(6):790-802. doi:10.1111/
j.1600-0838.2009.00949.x 

33. Beyer R, Kongsgaard M, Hougs Kjaer B, 
Ohlenschlaeger T, Kjaer M, Magnusson SP. Heavy 
slow resistance versus eccentric training as treatment 
for achilles tendinopathy: a randomized controlled 
trial. Am J Sports Med. 2015;43(7):1704-1711. 
doi:10.1177/0363546515584760 

34. Kongsgaard M, Qvortrup K, Larsen J, et al. Fibril 
morphology and tendon mechanical properties in 
patellar tendinopathy: effects of heavy slow 
resistance training. Am J Sports Med. 
2010;38(4):749-756. doi:10.1177/0363546509350915 

35. Bolgla LA, Uhl TL. Electromyographic analysis of 
hip rehabilitation exercises in a group of healthy 
subjects. J Orthop Sports Phys Ther. 
2005;35(8):487-494. doi:10.2519/jospt.2005.35.8.487 

36. Shbeeb MI, O’Duffy JD, Michet, C. J., Jr., O’Fallon 
WM, Matteson EL. Evaluation of glucocorticosteroid 
injection for the treatment of trochanteric bursitis. J 
Rheumatol. 1996;23(12):2104-2106. 

37. Williams BS, Cohen SP. Greater trochanteric pain 
syndrome: a review of anatomy, diagnosis and 
treatment. Anesth Analg. 2009;108(5):1662-1670. 
doi:10.1213/ane.0b013e31819d6562 

38. Lustenberger DP, Ng VY, Best TM, Ellis TJ. 
Efficacy of treatment of trochanteric bursitis: a 
systematic review. Clin J Sport Med. 
2011;21(5):447-453. doi:10.1097/
JSM.0b013e318221299c 

39. Reid D. The management of greater trochanteric 
pain syndrome: a systematic literature review. J 
Orthop. 2016;13(1):15-28. doi:10.1016/
j.jor.2015.12.006 

40. Al-Hayani A. The functional anatomy of hip 
abductors. Folia Morphol (Warsz). 2009;68(2):98-103. 

41. Yoon YS, Mansour JM. The passive elastic 
moment at the hip. J Biomech. 1982;15(12):905-910. 
doi:10.1016/0021-9290(82)90008-2 

Classification Based Treatment of Greater Trochanteric Pain Syndrome (GTPS) with Integration of the Mov…

International Journal of Sports Physical Therapy

https://doi.org/10.1093/bmb/ldr038
https://doi.org/10.1007/s40279-015-0336-5
https://doi.org/10.1007/s40279-015-0336-5
https://doi.org/10.1007/s11999-009-1174-2
https://doi.org/10.1007/s11999-009-1174-2
https://doi.org/10.1097/RHU.0b013e31816b4471
https://doi.org/10.2519/jospt.2009.0301
https://doi.org/10.1093/jhps/hnaa043
https://doi.org/10.1089/jwh.2016.5889
https://doi.org/10.1089/jwh.2016.5889
https://doi.org/10.1016/j.jbspin.2007.12.004
https://doi.org/10.1016/j.arth.2012.10.016
https://doi.org/10.1016/j.arth.2012.10.016
https://doi.org/10.1136/bmjsem-2020-000760
https://doi.org/10.1136/bmjsem-2020-000760
https://doi.org/10.1111/j.1600-0838.2009.00949.x
https://doi.org/10.1111/j.1600-0838.2009.00949.x
https://doi.org/10.1177/0363546515584760
https://doi.org/10.1177/0363546509350915
https://doi.org/10.2519/jospt.2005.35.8.487
https://doi.org/10.1213/ane.0b013e31819d6562
https://doi.org/10.1097/JSM.0b013e318221299c
https://doi.org/10.1097/JSM.0b013e318221299c
https://doi.org/10.1016/j.jor.2015.12.006
https://doi.org/10.1016/j.jor.2015.12.006
https://doi.org/10.1016/0021-9290(82)90008-2


42. Allison K, Bennell KL, Grimaldi A, Vicenzino B, 
Wrigley TV, Hodges PW. Single leg stance control in 
individuals with symptomatic gluteal tendinopathy. 
Gait Posture. 2016;49:108-113. doi:10.1016/
j.gaitpost.2016.06.020 

43. Hardcastle P, Nade S. The significance of the 
Trendelenburg test. J Bone Joint Surg Br. 
1985;67(5):741-746. doi:10.1302/
0301-620X.67B5.4055873 

44. Youdas JW, Mraz ST, Norstad BJ, Schinke JJ, 
Hollman JH. Determining meaningful changes in 
pelvic-on-femoral position during the Trendelenburg 
test. J Sport Rehabil. 2007;16(4):326-335. doi:10.1123/
jsr.16.4.326 

45. Nadeau S, McFadyen BJ, Malouin F. Frontal and 
sagittal plane analyses of the stair climbing task in 
healthy adults aged over 40 years: what are the 
challenges compared to level walking? Clin Biomech. 
2003;18(10):950-959. doi:10.1016/
s0268-0033(03)00179-7 

46. Protopapadaki A, Drechsler WI, Cramp MC, 
Coutts FJ, Scott OM. Hip, knee, ankle kinematics and 
kinetics during stair ascent and descent in healthy 
young individuals. Clin Biomech (Bristol, Avon). 
2007;22(2):203-210. doi:10.1016/
j.clinbiomech.2006.09.010 

47. McFadyen BJ, Winter DA. An integrated 
biomechanical analysis of normal stair ascent and 
descent. J Biomech. 1988;21(9):733-744. doi:10.1016/
0021-9290(88)90282-5 

48. Birnbaum K, Pandorf T. Finite element model of 
the proximal femur under consideration of the hip 
centralizing forces of the iliotibial tract. Clin Biomech. 
2011;26(1):58-64. doi:10.1016/
j.clinbiomech.2010.09.005 

49. Birnbaum K, Siebert CH, Pandorf T, Schopphoff E, 
Prescher A, Niethard FU. Anatomical and 
biomechanical investigations of the iliotibial tract. 
Surg Radiol Anat. 2004;26(6):433-446. doi:10.1007/
s00276-004-0265-8 

50. Dwek J, Pfirrmann C, Stanley A, Pathria M, Chung 
CB. MR imaging of the hip abductors: normal 
anatomy and commonly encountered pathology at 
the greater trochanter. Magn Reson Imaging Clin N 
Am. 2005;13(4):691-704. doi:10.1016/
j.mric.2005.08.004 

51. Allison K, Vicenzino B, Bennell KL, Wrigley TV, 
Grimaldi A, Hodges PW. Kinematics and kinetics 
during stair ascent in individuals with Gluteal 
Tendinopathy. Clin Biomech. 2016;40:37-44. 
doi:10.1016/j.clinbiomech.2016.10.003 

52. Allison K, Wrigley TV, Vicenzino B, Bennell KL, 
Grimaldi A, Hodges PW. Kinematics and kinetics 
during walking in individuals with gluteal 
tendinopathy. Clin Biomech. 2016;32:56-63. 
doi:10.1016/j.clinbiomech.2016.01.003 

53. Gandbhir VN, Lam JC, Rayi A. Trendelenburg 
Gait. In: StatPearls. StatPearls Publishing; 2021. 

Classification Based Treatment of Greater Trochanteric Pain Syndrome (GTPS) with Integration of the Mov…

International Journal of Sports Physical Therapy

https://doi.org/10.1016/j.gaitpost.2016.06.020
https://doi.org/10.1016/j.gaitpost.2016.06.020
https://doi.org/10.1302/0301-620X.67B5.4055873
https://doi.org/10.1302/0301-620X.67B5.4055873
https://doi.org/10.1123/jsr.16.4.326
https://doi.org/10.1123/jsr.16.4.326
https://doi.org/10.1016/s0268-0033(03)00179-7
https://doi.org/10.1016/s0268-0033(03)00179-7
https://doi.org/10.1016/j.clinbiomech.2006.09.010
https://doi.org/10.1016/j.clinbiomech.2006.09.010
https://doi.org/10.1016/0021-9290(88)90282-5
https://doi.org/10.1016/0021-9290(88)90282-5
https://doi.org/10.1016/j.clinbiomech.2010.09.005
https://doi.org/10.1016/j.clinbiomech.2010.09.005
https://doi.org/10.1007/s00276-004-0265-8
https://doi.org/10.1007/s00276-004-0265-8
https://doi.org/10.1016/j.mric.2005.08.004
https://doi.org/10.1016/j.mric.2005.08.004
https://doi.org/10.1016/j.clinbiomech.2016.10.003
https://doi.org/10.1016/j.clinbiomech.2016.01.003

	Classification Based Treatment of Greater Trochanteric Pain Syndrome (GTPS) with Integration of the Movement System
	Level of Evidence
	INTRODUCTION
	GREATER TROCHANTERIC PAIN SYNDROME
	IMPAIRMENT BASED TREATMENT CLASSIFICATION
	Contractile
	High Irritability
	Low Irritability

	Non-Contractile
	High Irritability
	Low Irritability


	ABNORMAL FRONTAL PLANE MOVEMENT SYSTEM DYSFUCNTION DURING SINGLE LEG TASKS
	Single Leg Stance
	Stair Ascent
	Gait

	CONCLUSION
	References


