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Differential Diagnosis

ÅP.V.D.

ÅLumbar spine disease

ÅCRPS

ÅNerve injuries

ÅMalignant tumor

ÅHernia

ÅStress fractures

ÅMetabolic disease

ÅAseptic loosening

ÅInfection

ÅWear debris synovitis

ÅOsteolysis

ÅOccult instability

ÅIliopsoas tendinitis

ÅImpingement

ÅModulus mismatch

ÅGT nonunion

Intrinsic Extrinsic



Early causes
<1yr 

ÅFailure of fixation

Å Infection

Å Instability

ÅOther sources 

ÅMechanical dysfunction 

Psoastendon impingement

soft tissue irritation

ÅMetal-on-metal 
hypersensitivity

Late causes
>1Yr 

ÅLoosening

ÅWear reactions

ÅMechanical dysfunction 

Subluxationassociated with 

wear of the articularcouple.

ÅLate hematogenous

infection  

ÅOther sources 



History

Never pain-free after the operation

- ImproperIndicationfor surgery

- Initial implant stabilitywasneverachieved

- Infection



History

A pain-free interval after the operation 

- Loosening

- Late-onset infection

- Lysis (Osteolysis)



Site of pain

Trochantericregion             

Bursitis

Osteolysis

Fracture

Irritation secondary to underlying sutures or wires

Buttock or groin 

Acetabularloosening or osteolysis

Iliopsoasimpingement or tendinitis secondary to acetabularretroversion;

Vascular or neurogenicclaudication

Inguinal, femoral,obturatorhernia

Gynecologicalor genitourinary causes

Nerve root involvement

Thigh pain

Loose femoral implant

A mismatch in the modulus of elasticity between femur and the stiff     

femoral stem ?? !!



Nature of pain

Pain felt at rest or during the night 
- Underlying infection
- Malignancies

Start-up pain..subsides after the first few steps
- Early loosening and micromotionof either component 
- Iliopsoastendinitis
- Secondary to modulus mismatch ?

Activity-related pain that is relieved  only by rest 

- Loosening

- Subtle or Impending fracture
- Vascular or neurogenicclaudication.



Physical Examination

Detailed Hip Examination

Gait - Antalgic gait

Limb-length discrepancy

Spine, SI, contralateral hip, and both knees

Progressive shortening may indicate progressive

subsidence of either component



Subluxating Hip

ÅPain in a particular position in which hip subluxates.

ÅCan confirm under fluoroscopy.

ÅPossible in late cases due to articulation wear 
resulting in instability



Imaging Studies

Å A plain AP radiograph of the pelvis, 

Å AP and lateral radiographs of the hip

Å AP and lateral of thigh

Compare serial radiographs

Radiological findings in patients with indolent infection can

be unremarkable or show minimal changes,and a normal 

appearing radiograph does not exclude infection.

Plain Radiographs



Features of well fixed implant

Major signs

Å An absence of reactive lines  

Å Endosteal ñspot weldsò           

around the porous coated part 

of  the prosthesis. 

Minor signs 

Å Calcar atrophy,

Å Absence of bead-shedding

Å Absence of a pedestal, 

indicating a stable distal part 

of the stem. 
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Radiographic features
Loosening

ÅPeri-implant lucency    
> 2mm

ÅDescribed using  
Gruen Zones 

Å Stress views / Interval 
change in position



Cortical thickening  

Å Associated with        

loosening 

Å Can be  

asymptomatic 



Pedestal formation



Lucency  around the 

tip of the uncemented 

prosthesis indicating 

loosening (aseptic)

Loose uncemented femoral component 



Loose Stem



Bead shedding



Loose stem



Differentiation between 

Septic and  Aseptic Loosening 

on plain radiographs is difficult 

ÅEndosteal scalloping,

ÅGeneralized  osteolysis

ÅOsteopenia

ÅPeriosteal new bone formation

Indicative of infection, especially

if they are rapidly progressive.



Acetabular component loosening

X-Ray features:

ïRadiolucencygreater 
than 2 mm all around+/-

progressive

ïMedial migrationof cup 

ïChange in inclination of 
cup
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Wear and Osteolysis

Preop Postop Eccentric wear





GT fracture



IL-6 Peak - first 6 to 12 hours 

baseline- 3 Days

CRP Early peak 2-3 days after surgery,

normal first 3 wks after operation.

ESR Peak 5-7 days operation, 

pre-operative levels in 3 months. 

A combination of CRP and IL-6 has recently been shown to 
provide excellent sensitivity in the assessment of infection 
after THR. 

Bottner F, Erren M, Wegner A, Winkelmann K, et al. Interleukin-6, procalcitonin and 
TNF alpha: markers of peri-prosthetic infection following total joint replacement. J 
Bone Joint Surg [Br] 2007;89-B:94-9.

Laboratory Tests









Computerized Tomography

ÅPotential loosening of 

components  before 

changes are visible on       

x-rays.

Å Identify the inflammatory 

lesion in patients with 

iliopsosas impingement

ÅOsteolytic zones less than 

1 cm



Osteolysis on CT



Nuclear Imaging

Tc99 S MDP can

Tc99 WBC lab scan

Gallium Scan

Indium111 Scan

Nonspecific immunoglobulin-G (IgG).

Uncemented implants tend to cause

false-positive results for upto 2 years



Bone scan showing diffuse uptake 

ÅMay suggest 
infection 

ÅAlso seen in 
aseptic loosening



The characteristic findings with an 

infected THR are increased 

uptake in all three phases of the 

scan. 

The lack of increased uptake in 

the first two phases is an 

important negative finding that 

would militate against the diagnosis 

of infection.

Indium leukocyte scan :  Sensitivity  95%, 

Negative predictive value 100% for infection.





Stress fracture Loose component





FDG PET images show diffusely increased grade 3 FDG uptake 
(arrowheads) around the head and shaft of the left total hip 
replacement.



USG
Effusion



USG
Iliopsoas tendinitis



USG
Pseudotumor



Magnetic Resonance Imaging

Å Soft tissue Evaluation

Å Metallosis

Å Pseudotumor

Artefacts generated by ferrous components is a problem 

with the technique



Metal hypersensitivity

ALVAL(Aseptic Lymphocytic Vasculitis Associated Lesions), and Metal 
hypersensitivity. 

Pandit et al. reported soft-tissue masses (Pseudotumors) around hip resurfacing 
components in sixteen female patients. 

Pain (twelve patients)

Palpable lump (three) 

Neurological symptoms (two) 

Sense of instability and subluxation (two) 

Spontaneous hip dislocation (one). 

USG/MRI  Solid or a cystic mass arising from the hip joint



Normal looking radiograph
MRI



Aspiration

Å Should not be performed routinely

Å High false-positive rate

Aspiration has proved to be more sensitive and specific when 
there is radiographic or clinical evidence of infection

A cell count of >3000 PMNs per cc in association with elevated ESR and

CRP is highly suggestive of infection.






