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Objectives

• Identify non intra-articular causes of hip pain
• Identify true intra-articular causes of hip pain
• Identify hip arthritis treatment
• Identify total hip arthroplasty indications and expectations
• Recognize those likely to have a poor surgical outcome
• Recognize what we can do to improve outcomes
• Identify why patients have revisions
• Identify most common causes of total hip pain, work-up and 

treatment



An ounce of prevention is worth a pound of cure.
  
  -Benjamin Franklin



Hip Pain: Non Intra-Articular Causes 

• Greater Trochanteric Pain Syndrome
• Sacroiliitis 
• Lumbosacral radiculopathy

(Most common, not including UTIs, pyelonephritis, psychological)



Greater Trochanteric Pain Syndrome (GTPS)

• Trochanteric bursitis: several studies have shown that GTPS is is 
attributable to tendinopathy of the gluteus medius/minimus with or 
without existing bursal pathology
• Cause: A result of abnormal hip biomechanics, impingement of 

gluteal tendons and bursa onto the greater trochanter by the iliotibial 
band as the hip moves into adduction



Greater Trochanteric Pain Syndrome (GTPS)

• More common in women between the ages of 40-60.
• 10-20% of patients presenting with hip pain are diagnosed with GTPS
• Presents as lateral hip pain localized over greater trochanter which is 

worse with weightbearing activities and side lying at night
• Physical exam can include additional test: Jump Off, Single Leg Stance, 

FABER, FADER, Ober, and ADD test. 



Greater Trochanteric Pain Syndrome (GTPS)

• Direct Palpation of Greater Trochanter (Jump Sign)



Greater Trochanteric Pain Syndrome (GTPS)

• Single Leg Stance: Pain within 30 seconds of standing on one leg



Greater Trochanteric Pain Syndrome (GTPS)

• GTPS may progress to hip arthritis:

• A 2021 paper, 11 year prospective study following patients GTPS 
verse asymptomatic patients

• 35% of GTPS were diagnosed with hip osteoarthritis verses 0 in 
asymptomatic control group



Sacroiliitis

• The Sacroiliac (SI) Joint is the largest axial joint in the body with an	
average	surface	area	of	17.5 cm2

•  Sacroiliitis may be secondary to osteoarthritis, pregnancy, 
spondyloarthropathies, rheumatoid arthritis, infectioun, drug-related, 
or oncologic sources. 
• Often a diagnosis of exclusion



Sacroiliitis

• Prevalence is as high as 25% in low back 
pain patients.
• Pain presentation of Sacroiliitis:
• Ipsilateral Buttock: 94%
• Midline lower lumbar area: 74%
• Radiation to lower extremity: 50%
• Radiation to groin: 4%



Sacroiliitis

• Provocative Test: Fortin Finger Sign, FABER test, sacral distraction test, 
iliac compression test, Gaenslen test, Thigh Thrust test, sacral thrust 
test
• 3	or	more	positive	provocative	tests	have	a	sensitivity	of	82%–94%	and	a	
specificity	of	57%–79%	for	SI	joint	pain
• FABER	&	Thigh	Thrust	Test	combination	is	most	accurate





Sacroiliitis

• Fortin Finger Test



Sacroiliitis

• Fortin Finger Test:

• 1997 study on 54 patients 

• 16 Patients out of 54 had a positive Fortin finger test. 

• 16/16 subsequently had provocation-positive joint injections validating 
sacroiliac joint abnormalities.



Sacroiliitis

• Sacroiliitis may coincide with hip arthritis:

• 2019 CT images study investigating SI joint degeneration and space in 31 female hip 
replacement candidates with age matched controls.

• Hip replacement candidates: Increased SI Joint space narrowing and vacuum phenomena



Lumbosacral Radiculopathy

• 3-5% of adults will experience symptoms in a lifetime
• 90% occur at L4-L5 or L5-S1
• Classic pain below the knee
• Patient Symptoms: 
• 72% paresthesia
• 35% radiation to lower limb
• 27% endorse numbness
• 37% muscle weakness



Lumbosacral Radiculopathy Physical Exam

• Straight Leg Raise Test (Lasegue Test): 
• Patient lays supine and provider flexes the hip with the knee in extension
• Positive if gluteal or leg pain elicited at angle lower than 45 degrees



Lumbosacral Radiculopathy Physical Exam

• Crossed Straight Leg Test (Cross over Lasegue):
• Patient lays supine and provider flexes the hip with the knee in extension of 

the unaffected side
• Positive if gluteal or leg pain elicited at angle lower than 45 degrees of 

affected side 



Lumbosacral Radiculopathy: Hip Spine Syndrome

• 2019 study on progression of spondylolisthesis in hip arthritis patients
• Approximately 50% of patient with hip osteoarthritis report low back pain
• Incidence of lumbar spondylolisthesis in patients with hip arthritis is 31-35% 

(incidence in general population is 5%)
• WHY? Hip osteoarthritis progresses, lumbar kyphosis occurs, pelvic 

retroversion and hip joint extension occurs to compensate for anterior shift of 
gravity, the acetabular roof coverage decreases increasing hip joint forces. 



Hip Pain: True Hip Intra-Articular Causes

• Osteoarthritis
• Osteonecrosis/Avascular Necrosis
• Femoral Acetabular Impingement

• Many other causes that overlap or fall within the above 
• (IE: Post traumatic arthritis, labral pathology)



Hip Osteoarthritis
• “Wear-and-Tear” Arthritis, age related arthritis, degenerative joint 

disease
• 9.2% of US population over 45 years old
• 27% show radiologic signs 
• Lifetime risk: 
• Men: 18.5% 
• Women: 28.6%



Hip Osteoarthritis
• Further Risk Factors:
• Age: 

• > than 60 
• Sex: 

• Men > rate below the age of 50 and Women > rate above the age of 50
• Genetics: 

• Twin studies have shown 60% attributable risk associated with genetics
• Obesity: 

• Obesity	is	the	greatest	modifiable	risk	factor	for	arthritis
• Patients	with	a	BMI>30 were	6.8	times	more	likely	to	develop	arthritis

• Occupation:
• Heavy	manual	work	and/or	employment	in	farming	or	the	construction	industry



Hip Osteonecrosis/ Avascular Necrosis

• 20,000 to 30,000 new cases in US yearly
• 10% underlying diagnosis of all total hip arthroplasties
• Most commonly in 30-65 year old individuals
• Mean age at diagnosis is usually < 50

• Lack of blood supply to the femoral head and bone marrow causes 
death of osteocytes and mesenchymal stem cells



Hip Osteonecrosis/ Avascular Necrosis

• Traumatic Causes: femoral neck fractures, dislocations, injury of bone 
marrow (IE: radiation injury, Caisson Disease)
• Atraumatic Causes: 

• Glucocorticoid-Induced: 
• 9-40% of patients receiving long term therapy
• Single Medrol dose pack: 0.13% risk

• ETOH Abuse
• 31% of patients that develop osteonecrosis

• Sickle Cell Disease
• 50% of patients develop osteonecrosis by 35

• Lupus (SLE)
• 3-30%, higher in those treated with glucocorticoids

• Less common causes: Antiphospholipid antibodies, Cushing Disease, 
Leukemia/lymphoma, Crohn Disease, IBS, HIV



Femoral Acetabular Impingement (FAI)
• Mechanical impingement from abnormal hip morphology involving the 

proximal femur and/or acetabulum

• Cam Deformity: Abnormal bony prominence or "bump" at the junction of the femoral 
head and neck resulting in an aspherical-shaped head, occurring most commonly 
along the anterosuperior femoral head-neck area

• Pincer Deformity: Abnormal bony overhang of the anterolateral acetabular rim 
resulting in over coverage of the femoral head

• Combined Deformity: A combination of Cam and Pincer deformity and is the most 
common in symptomatic patients

• 10-15% of adult population diagnosed with symptomatic FAI



Femoral Acetabular Impingement (FAI)
• Increased incidence in of FAI in athletes due to cam deformity 

formation.
• High-intensity sport athletes are ten times more likely to have a cam deformity 

and impingement than age-matched adolescents not participating in high-
intensity sports
• Increased stress along the growth plate of the hip leads to increased stress 

reaction bone formation resulting in cam deformity and subsequent 
impingement
• Prevalence of FAI in symptomatic athletes as high as 55%



Femoral Acetabular Impingement (FAI)

• FAI has been identified as a major precursor to osteoarthritis:
• Up to 90% of hip osteoarthritis patients have subtle FAI bony morphology
• Denmark Population Study (4,151): FAI in 71% of men and 37% of women 

with hip arthritis



Hip Pain: True Hip Intra-Articular Causes

• History: 

• Pain	and	stiffness	that	is	worse	in	the	morning	or	after	sitting	or	resting

• Pain	in	the	groin	or	thigh	that	radiates	into	the	buttocks	or	knee

• Pain	that	flares	with	vigorous	activity

• Stiffness	in	the	hip	joint	that	makes	it	difficult	to	walk	or	bend

• “Locking”	or	“sticking”	of	the	joint	and	a	grinding	noise	(crepitus

• Decreased	range	of	motion	in	the	hip	that	affects	the	ability	to	walk	and	
may	cause	a	limp



Hip Pain: True Hip Intra-Articular Causes

• Exam:
•  Inspection:	

• Look	for	obvious	misalignments,	abnormalities,	and	record	leg	length
• Gait	Observation:

• Focus	on	the	stance	and	swing	phases	of	the	gait,	range	of	motion,	and	the	presence	
of	any	limping	or	antalgic	steps

• Palpation:	
• Lateral	hip	(Greater	Trochanter),	Sacroiliac	joint,	Lumbar	spine

• Range	Hip:	
• Decreased	active	or	passive	range	of	motion	specifically	with	flexion	past	90°	with	
internal	rotation



Hip Pain: True Hip Intra-Articular Causes

• Exam:
• Special Test: 

• FADIR(flexion,	adduction,	and	internal	rotation)
• Anterior Impingement Test

• FABER(flexion,	abduction,	and	external	rotation)

• These	tests	have	high	sensitivity,	specificity,	and	positive	predictive	values	for	
identifying	intra-articular	causes	of	hip	pain



Hip Pain: True Hip Intra-Articular Causes

• Treatment:
• Nonpharmacological Treatment:

• Exercise: 
• Exercise	programs	that	do	not	involve	high-impact	activities	are	associated	with	pain	
reduction

• Avoiding	activities	requiring	hip	twisting	or	high	impact	(Golf,	Jogging)
• Physical	Therapy	(AAOS	Moderate	Recommendation	For)

• Strengthening	and	improved	joint	mobility	has	been	found	beneficial	in	early	arthritis
• Weight	Reduction:

• 1	extra	pound	is	equivalent	to	6	across	the	hip
• Assistive	Devices:

• Walking	sticks,	canes,	and	other	devices	should	be	considered	as	adjuncts	to	core	
treatments



Hip Pain: True Hip Intra-Articular Causes

• Treatment:
• Pharmacological Treatment:

• Acetaminophen	(AAOS	Consensus	for)

• NSAIDS	(AAOS	Strong	recommendation	for)
• Use	with	caution	to	avoid	potential	complications	such	as	gastrointestinal	tract	bleeding	
and	adverse	cardiovascular	events	associated	with	long-term	use

• Narcotics	(AAOS	Consensus	against)



Hip Pain: True Hip Intra-Articular Causes
• Treatment: 
• Intra-articular injections: 

• Hyaluronic Acid (AAOS strong recommendation against)
• Corticosteroid (AAOS moderate recommendation for)
• Platelet-Rich-Plasma

• A great diagnostic tool in addition to treatment:
• 2010 study: 204 patient received an injection, 152 positive results, 86 underwent total 

hip with good results
• 100% Specificity and Positive predictor value
• 0 false positives: Patients that had positive response to injection and negative response to 

total hip replacement (worst case scenario)



Hip Pain: True Hip Intra-Articular Causes

• Treatment: 
• Intra-articular injections: corticosteroids

• Must wait at least 3 month prior to total hip arthroplasty after injection
• Multiple injections increases risk of prosthetic joint infection (2.0% vs 6.6%)
• Higher risk with methylprednisolone and betamethasone vs triamcinolone or 

dexamethasone 



Indications for a Total Hip Arthroplasty

• Patient’s quality of life is severely affected by pain or functional 
impairment
• Conservative therapies are insufficiently effective
• Visible and/or progressive radiological changes demonstrating 

morphological joint damage
• Other possible causes have been rule out or effectively treated
(Positive response to hip intra-articular injection at least 3 months prior 
to planned surgical date)



Expectations for a Total Hip Arthroplasty
• 1997 study including 180 total hip patients surveyed 2-3 years after surgery on expectations

• 89% of patients were satisfied with surgery
• 7% expected an increase in nonessential activities 

• Lower rates of satisfaction in patients who had:
• A better preoperative condition 
• Expected improvement in nonessential activities
• Reported worse postoperative condition

• Patients who expected  to feel normal again or lose the stigma of disability were most satisfied 
at 96%



Expectations for a Total Hip Arthroplasty
• 2020 10 year survey on expectations fulfillment in 346 patients 

• Approximately	two	out	of	every	five	patients	who	considered	themselves	
unfulfilled	at	early	follow-up	went	on	to	experience	late	fulfilment
• 5%-10%	of	previously	fulfilled	patients	reported	poor	fulfilment	at	late	follow-up

• Poorly	met	expectation	fulfilment	at	late	follow-up	was	highest	for:
• Ability	to	put	on	shoes	and	socks
• Sexual	activity
• Remove	need	for	walking	aid
• Eliminate	need	for	medications
• Improved	stair	climbing	ability



Total Hip Arthroplasty: Who Has A Bad Outcome?
• Up to 23% of patients develop pain after total hip arthroplasty (THA) (2023 systematic review including 54 papers)

• Risk Factors:
• Obesity: worse	pain	outcomes	or	increased	opioid	use	after	THA	(9/13	studies)
• Pain	and	Opiate	use:	worse	preoperative	pain	and	and	higher	opiate	use	was	a	significant	predictor	of	pain	
or	persistent	opioid	use	after	THA	(16/20	studies)

• Sex:	Females	have	a	higher	risk	of	continued	pain	and	opiate	use	after	THA	(9/11	studies)
• Radiographic	Severity	of	Arthritis:	More	severe	arthritis	on	X-ray	had	improved	pain	outcomes	(3/4	studies)
• Comorbidities:	negative	association	between	medical	or	psychological	comorbidities	and	postoperative	pain	
(17/18	studies)



Total Hip Arthroplasty: Who Has A Bad Outcome?
• Allergies: 2016 retrospective study on 144 THA patients and 302 TKA patients comparing outcomes and allergies

• 273 reported at least 1 allergy (0-33 range)
• Penicillin was the most reported allergy

• Patients reporting at least 1 allergy had significant lower postoperative SF-36  ( health quality of life) score 
compared to those who reported no allergy (51.3 vs 49.4)



Total Hip Arthroplasty: What can we control?
• Femoral Head Size/ Duel Mobility: 
• 2022 retrospective review of 3,568 hips comparing duel mobility constructs, 

femoral heads <32mm and >36mm
• >36mm heads had the highest dislocation rate
• Required Iliopsoas injections: <32mm 0.9%, >36mm 0.4%, Duel mobility: 0%, 
• Required > 3 months of physical therapy: < 32mm: 32.5%, >36mm: 14.5%, Duel mobility: 

10.1%, 
• Take away: Larger head size and duel mobility use may not be as important of 

a factor in causing groin pain/ iliopsoas tendinitis as previously thought



Total Hip Arthroplasty: What can we control?

• Cup size:
• 2014 study of 237 total hips comparing groin pain to size change from native 

femoral head to cup size

• Median change was 2mm

• >6 mm change was significantly associated with groin pain

• Take away: be cognizant of femoral head to cup size change with goal of < 
6mm



Total Hip Arthroplasty: What can we control?
• Offset and leg length discrepancy:

• 2024 prospective, multicenter, consecutive cohort study of 500 patients treated with primary THA without robotics or 
navigation 

• Femoral offset increased by 3 ± 6 mm 

• Acetabular offset decreased by 2 ± 4 mm 

• Global offset and leg length centered on 0 ± 2.5 mm had the best Oxford Hip Scores
• Only 10% achieved this

• A larger femoral offset compensating for reduced acetabular offset had inferior hip scores

• Take Away: Accuracy matters: goal of offset and leg length should be ± 2.5 mm (consider technology)



Total Hip Arthroplasty: What can we control?
• Femoral stem characteristics: 

• 2015 study including 196 total hip replacement patients

• Increased distal-third canal fill ratio and a lower canal calcar ratio trended towards a 
higher incidence of thigh pain 

• Decreased mid-third canal fill ratio was associated with increased severity of thigh pain 
(P=.04).

• Take Away: Consider doing your own templates and have multiple stem options (No one size fits all/ 
beware of Dorr A femurs)



Total Hip Arthroplasty: What can we control?

• Summary:
• Increasing femoral head size/ utilizing duel mobility does not necessarily lead to 

increased groin pain

• Be cognizant of native femoral head to cup size change (Goal of < 6 mm)

• Accuracy matters: goal of offset and leg length should be ± 2.5 mm (consider 
technology)

• Consider doing your own templates and have multiple stem options (No one size 
fits all/ beware of Dorr A femurs)



Total Hip Arthroplasty: Why Do Revisions Occur?
• 2022 retrospective database review included 79,205 THA cases and 1,433 revisions with identified 

etiology. 

• Revisions within 6 months: 
• 41.8% femur fracture, 25.7% Dislocation, 12.9% Joint Infection

• Revisions 6 month to 1 year: 
• 32.2% Joint infection, 20.5% Aseptic Loosening, 20.0% Dislocation

• Revisions 1 to 5 years: 
• 31.9% Aseptic Loosening, 19.4% Dislocation, 17.5% Joint Infection



Total Hip Arthroplasty: Break It Down
• Painful Total Hips: 

• 2019 study on 201 unexplained painful total hip arthroplasties 6 months out from surgery 
and final diagnosis (excluded known infections:11, fractures:2, and dislocations:12)

• Periarticular pain: 26.4%
 
• Projected pain: 24.4%

• Low back pain: 22.4%

• Trochanteric bursitis: 19.9%

• Polyethylene wear: 19.9%

• Loosening: 10.0% 
(Femoral 8, cup 12)

• Material problems 8.5%

• Trunnionosis: 6.5%

• No diagnosis: 3.4%

• Infection: 3.0%

• Iliopsoas tendinitis: 2.4%

• Abductor deficiency: 2.4%

• Metallosis: 2.0%

• Instability without dislocation: 1.5%

• Leg length discrepancy: 1.5%

• Knee arthritis: 1.4%

• Heterotopic ossification: 0.9%

• Fracture: 1.0% 
( 1 greater trochanter, 1 ilio-ischiopubic ramus)



Total Hip Arthroplasty: Work It Up

• Infection: 3%



Total Hip Arthroplasty: Infection

• Exam: Pain, warmth, erythema, sinus tract, drainage/dehiscence
• Imaging: Radiographs, advanced imaging has limited value
• Labs: Sedimentation rate (ESR), C-Reactive Protein (CRP), Aspiration
• IL-6, alpha defensin, leukocyte esterase, d-dimer
• 2018 MSIS Criteria

• Population: Obesity, tobacco use, rheumatoid arthritis, diabetes, 
immunosuppression, malignancy
• 1-2% of joint replacements



Total Hip Arthroplasty: Infection
• 2018 MSIS Criteria



Total Hip Arthroplasty: Infection

• Treatment: 
• Chronic suppressive antibiotics
• DAIR (Debridement Antibiotics Implant Retention)
• DAPRI (Debridement Antibiotic Pearls Retention of Implants)
• 1.5 stage antibiotic spacer (Long term/ forever spacer)
• 2 stage antibiotic spacer



Total Hip Arthroplasty: Work It Up

• Periarticular pain in 53 (26.4%)
• 40 cases of trochanteric bursitis
• 5 of abductor deficiency
• 5 of iliopsoas tendinitis
• 1 of ischial tuberosity tendinitis
• 2 of heterotopic ossification



Total Hip Arthroplasty: Trochanteric Bursitis
• Exam: Jump Sign, Single Leg Stance, Ober test

• Imaging: Radiographs, MRI or US can be useful in conservative treatment failures

• Population: More common in females

• 2021 retrospective review of 33,761 total hip patients
• 1.70% (573/33,761) had lateral trochanteric pain
• 16.6% were treated with physical therapy, home exercises, or oral medications 
• 83.4% were treated with corticosteroid injection (CSI)

• 63.6% achieved clinical improvement with 1 injection
• 20.5% with 2 CSIs
• 5.44% with 3 CSIs



Total Hip Arthroplasty: Abductor Deficiency

• Exam: Jump Sign, Single Leg Stance, Trendelenburg Gait, Abductor strength testing

• Imaging: Radiographs, Metal Subtraction MRI,  US (user dependent)

• Population: preoperative tears masked by hip pathology, failed repair of the abductors after 
anterolateral approach, tear that develops postoperatively

• No good conservative treatment study: NSAIDs, physical therapy, corticosteroids injections



Total Hip Arthroplasty: Abductor Deficiency
• Surgical Treatment: 
• Open vs Arthroscopic Abductor Repair:

• 2021 systematic review of 22 studies and 611 hips: 
• 70% resolution of gait deviation
• Average 1 grade improvement in abductor strength
• Complication rate: open 7.8%, arthroscopic 0.7%
• Retear: open 4.1%, arthroscopic 3.4%

• Gluteus Maximus Transfer:
• 2024 systematic review of 10 studies and 125 hips:

• Significant improvement in Modified Harris Hip Score and Visual Analog Score
• No improvement in strength and 33% residual Trendelenburg gait
• Complication rate of 5.6%



Total Hip Arthroplasty: Iliopsoas Tendinitis
• Exam: pain with deep anterior palpation, painless PROM with painful AROM, pain with resisted hip flexion

• Imaging: Radiographs (Cross Table lateral: cup prominence or retroversion), US useful in unclear cases and 
can show tendon displaced anteromedial by hardware, MRI limited secondary to artifact

• Population: acetabular prominence or malpositioned cup, excessive offset or limb length discrepancy > 1 cm

• Conservative treatment: NSAIDs, physical therapy, activity avoidance, injections



Total Hip Arthroplasty: Iliopsoas Tendinitis
• Iliopsoas Injection:
• 2022 retrospective review of 42 total hip patients who received an ultrasound 

guided steroid injection 
• 22 patients had no cup overhang and received injection

• 81.2% patients had no pain after 1st injection
• 20 patients had anterior cup overhang

• 5 underwent revision with complete resolution of symptoms
• 15 nonrevised patients had continued pain at follow-up

• Patients without acetabular cup overhang have higher rate of success with 
injections



Total Hip Arthroplasty: Iliopsoas Tendinitis
• Surgical Treatment: Iliopsoas Tenotomy/ Acetabular Revision

•  2019 systematic review including 11 studies with 280 hips diagnosed with iliopsoas tendonitis 
after total hip replacement

 
• Iliopsoas tenotomy:

• Improved hip scores compared to acetabular revisions
• Superior postoperative functional outcomes and lower overall rate of complications

• Iliopsoas tenotomy should be considered 2nd line of treatment with revision arthroplasty 
reserved for recalcitrant cases



Total Hip Arthroplasty: Heterotopic Ossification (HO)

• Exam:	Limited	joint	mobility
• Imaging:	Radiographs	(Booker	Classification),	Bone	Scan	(Early	dx)
• Population:	male	gender,	preexisting	ossifications,	and	ankylosing	
spondylitis,	possible	approach
• Prevention:	NSAIDs,	ASA,	radiation



Total Hip Arthroplasty: Heterotopic Ossification (HO)

• HO	Progression:	
• 2022	prospective	study	of	75	total	hip	patients	comparing	HO	at	3	
months,	1,3,5,	and	10	years
• Patients	who	received	appropriate	prophylaxis	developed	less	HO	and	when	it	did	
occur	the	extent	was	less

• 9	patients	had	booker	stage	increase	from	1	to	3	years	with	no	further	progression	at	
5	or	10	years



Total Hip Arthroplasty: Heterotopic Ossification (HO)

• Surgery: Wide resection with or without revision arthroplasty
• 2023 systematic review of 7 studies of 46 patients with Booker Grade 3 or 4 

• At 14.8 month follow-up range of motion was improved but relief of pain was 
inconsistent

• Prophylaxis with irradiation prevented recurrence 
• Overall there is insufficient quality data on surgical treatment



Total Hip Arthroplasty: Work It Up

• Projected pain in 49 (24.4%): 

• 45 cases of back pain with or without neuropathy

• 3 of knee osteoarthritis

• 1 of metabolic neuropathy



Total Hip Arthroplasty: Back Pain
• Exam: Straight leg raise, crossed straight leg raise, pain below the 

knee
• Imaging: Lumbar radiographs, Lumbar MRI
• Population: History of low back pain, Osteonecrosis with decreased 

cup inclination
• 2010 prospective questionnaire of 344 total hip patients:

• Preoperative: 170 patients reported low back pain, 174 reported no low back pain
• Postoperative: 

• 66% low back pain patients reported resolved pain
• 20% without low back developed low back pain at 1 year



Total Hip Arthroplasty: Work It Up

• Polyethylene wear in 40 (19.9%)

• Loosening in 20 (10.0%)
• 8 of the femoral component and 12 of the cup

• material problems in 17 (8.5%)
• 13 of trunnionosis and 4 of metallosis in metal-on-metal implants



Total Hip Arthroplasty: Polyethylene Wear
• 2022 systematic review including 14 studies and 1,175 total hips patients comparing highly cross linked 

polyethylene (HXL) vs conventional polyethylene (CP) with 10 year follow-up: 
• Osteolysis: HXL 14%, CP 25%
• Excessive wear: HXL 8%, CP 33%
• Revision surgery due to wear: HXL 3%, CP 20%

• Highly cross linked polyethylene dramatically reduce the rate of polyethylene related revision

• 2022 study of radiostereometric analysis of 10 year wear between oxidized zirconium and cobalt 
chrome femoral heads found no significant difference

• Beware of recalls





Total Hip Arthroplasty: Aseptic Loosening
• Exam: Start up pain, impaired gait/ pain with weight bearing, painful 

range of motion
• Imaging: serial radiographs (Vertical migration of 1.5mm/y over 1st 2 

years: 100% sensitivity)
• Subtraction arthrography, nuclear arthrography, bone scan, Fludeoxyglucose Positron 

Emission Tomography (FDG-PET-highest sensitivity and specificity), DEXA scan 
• MRI (MARS, TMAR): increased circumferential signal intensity at the implant-bone 

interface surrounded by a halo of decreased signal intensity is highly suggestive of 
loosening

• Labs: Cell Count: < 2500 WBCs and > 10% lymphocytes (If neither 
present then < 5% chance of aseptic loosening) 
• Population: obesity, osteoporosis, smoking



Total Hip Arthroplasty: Aseptic Loosening

• Causes of loosening: 
• Inadequate initial fixation
• Mechanical loss of fixation over time
• Biologic loss of fixation caused by particulate-induced osteolysis around the 

implant 

• Treatment: Revision Arthroplasty





Total Hip Arthroplasty: Material Problem

• Metallosis:	accumulation	and	deposition	of	metallic	particles	
secondary	to	abnormal	wear	from	prosthetic	implants
• Adverse	local	tissue	reaction	(ALTR),	Aseptic	lymphocyte-dominated	
vasculitis-associated	lesions	(ALVAL):	Ions	and	particles	shed	from	
implants	can	lead	to	local	inflammation	of	surrounding	tissue	
• Rare	systemic	manifestations	may	occur	in	various	organ	systems.



Total Hip Arthroplasty: Material Problem
• Exam: pain, swelling, skin discoloration, restricted range of motion, and audible crepitus 

or creaking on weight bearing of the affected joint
• Labs: 

• Metal Ions: 7 parts per billion (ppb) for cobalt or chromium ions cut off for treatment
• Cell Count: manual cell count necessary- fibrinous debris from metal-on-metal 

reactions will falsely elevate automated cell counts

• Imaging: Plain radiographs (bubble sign), CT, MRI (MARS), US
• Population: MoM hips (large heads on THA, small heads on resurfacing, a low femoral 

offset and an acetabular angle greater than 45°), Duel Mobility hips (designs)



T1



Total Hip Arthroplasty: Material Problems
• Trunnionosis: taper corrosion, a process of wear caused by mechanical corrosion, occurring at the 

head-neck or neck-stem interfaces in modular non–metal-on-metal total hip implants

• Factors: > femoral heads, stem designs (narrower neck, smaller taper, less rigidity), Assembly force 
(4000 newtons), taper cleanliness 

• Population: 2% of all THA patients can be affected and reports have demonstrated an incidence 
ranging from 0.7% to 3% of all THA revisions

• Labs: metal ions (Co/Cr ratio), cell count: >4350 WBC and >85% polymorphonuclear ( more likely 
infection) 

• Imaging: Plain radiographs (bubble sign), CT, MRI (MARS), US

• Surgery: Revision Arthroplasty
• Intraoperative Complication are as high as 6%
• 13.5% rerevisions at 1.2 years ( 32% infection, 24% instability, 24% loosening) 



Total Hip Arthroplasty: Material Problems



Total Hip Arthroplasty: Recall
• 2023 study on FDA database query of orthopedic devices approved between 2008 

and 2018
• 19.4% hip and 20.3% knee devices were recalled
• Hazard of recall for hip and knee devices over 10 years: 24%
• Most common causes of recall were process control (29.6%) and device 

design (26.3%)

• Never be the first in orthopedics and never be the last



Total Hip Arthroplasty: 2nd Opinion

• Do not be afraid to get a second opinion

• 2013 study on patients dissatisfied with their previous total joint and 
changed providers for subsequent total joint:

• Majority were dissatisfied with surgeon-patient interaction

• 100% of the patients had decreased pain, improved function and 
were satisfied with their result.



The End


