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6 year old limping boy  
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Salter Thompson Classification
Class A: Crescent sign involves less than ½ of femoral head
Class B: Crescent sign involves more than ½ of femoral head
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8 year old limping boy
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Reading Xrays for Perthes
Epiphyseal collapse

– Which column
– Extent of collapse if in fragmentation 

Bone matrix and size of epiphysis
– Sclerosis, small head  with increased joint space
– Small head with subchondral fracture (classify – Salter‐Thompson)
– Lucencies (classify – Herring/ Catterall )

Signs at risk of irreversible damage‐ hinge abduction
Outcome staging ‐ Stulberg
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Signs at risk

1. Gage’s sign – V lucency at lateral epi
2. Calcification lat to epiphysis
3. Lat femoral subluxation
4. Horizontal plate
5. Metaphyseal lucencies
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Waldenstrom
Stage Description Time horizon
Stage 1 Ischemia /necrosis

• Small sclerotic head
• Increase joint space

6-12 months

Stage 2 Fragmentation
• Early - Crescent sign
• Late – Lucencies 

12-17 months

Stage 3 Resolution and Reossification 6-12 months

Stage 3 Healing and Remodelling
• Coxa magna
• Coxa brevis
• Coxa plana
• Sagging rope sign
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Modified Herring Lateral Pillar classification 
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Modified Catterall Classification
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STULBERG CLASSIFICATION

I Normal hip Spherical 

II   Spherical femoral head, same concentric circle on 
anteroposterior and frog‐leg lateral views, but with one or more 
of the following: coxa magna, shorter than‐normal neck, 
abnormally steep acetabulum Spherical

III  Ovoid, mushroom‐shaped (but not flat) head, coxa magna, 
shorter‐than‐normal neck, abnormally steep acetabulum 
Aspherical 

IV  Flat femoral head and abnormalities of the head, neck, and 
acetabulum Aspherical 

V  Flat head, normal neck and acetabulum Aspherical 
incongruency 

Incidence of OA
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DEFINITION
Legg‐Calvé‐Perthes Disease (LCDP)

Avascular event affects capital head

Growth of ossific nucleus stops and replaced by new bone

Head flatten and enlarge due mechanical changes subjected to 
femoral head

Head remodels until skeletal maturity
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MANAGEMENT OF PERTHES IS 
PREVENTIVE 
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Prognosis

• Gender
• Age of onset
• ROM
• Disease involvement 
• At risk signs 
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Gages’s sign
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Management  

Containment during fragmentation stage only.
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10 year old Boy

• Complains of limping
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Herring J, Kim H, Browne R:
Legg-Calvé-Perthes 
disease: Part II. Prospective 
multicenter study of the 
effect of treatment on 
outcome.
J Bone Joint Surg 

Am 2004; 86:2121.
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Conclusions:
The lateral pillar classification and age at the time of onset of the 
disease strongly correlate with outcome in patients with Legg-Calvé-
Perthes disease. 

Patients who are over the age of 8.0 years at the time of onset
and have a hip in the lateral pillar B group or B/C border group have 
a better outcome with surgical treatment than they do with 
nonoperative treatment. 

Group-B hips in children who are less than 8.0 years of age at the 
time of onset have very favourable outcomes unrelated to 
treatment, 

whereas group-C hips in children of all ages frequently have
poor outcomes, which also appear to be unrelated to treatment.

438 patients with 451 affected hips in a 
prospective multicenter study
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J Bone Joint Surg Br. 2008 Oct;90(10):1364-71. doi: 10.1302/0301-620X.90B10.20649.

Prognostic factors and outcome of treatment in Perthes' disease: a prospective study of 368 patients with five-year follow-up.

Wiig O1, Terjesen T, Svenningsen S.
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“In conclusion, this study shows that the strongest predictor
of outcomes is the modified two‐group Catterall 
classification, followed by age at diagnosis and the lateral 
pillar
classification.

We recommend proximal femoral varus osteotomy in 
children above six years of age at diagnosis with hips having 
more than 50% femoral head necrosis. 

The abduction orthosis should be abandoned in the 
treatment of Perthes  disease.”
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Treatment Guide
Age of Onset Herring Classification Treatment
≤ 8 years old All Symptomatic
> 8 years old A and C Symptomatic
> 8 years old B and B/C border Surgery
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Synovitis
Muscle spasm

Secondary 
contractures
Signs at risk

Bony changes with
Hinge abduction

Reversible with Nsaids, activity 
modification and stretching

Requires soft tissue releases 
and containment in the 
fragmentation stage.

Salvage and removal of 
mechanical blocks

PA
IN

RO
M

Treatment Principles 
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Symptomatic Treatment
Acute Synovitis

– NSAIDs
– Bed rest

Physiotherapy
– Adductor, Internal rotators and Iliospoas stretches
– Active abduction, External rotation

Activity modification
– Minimise running and jumping

Bracing 
– no established role so far
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Surgical Options

Containment
– Femoral varus osteotomy
– Salter innominate osteotomy or other redirectional osteotomies 
( Steele, Triple, Ganz periacetabular )

– Both osteotomies combined (onset after age 9 years).
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Surgical Options

Salvage
– femoral valgus osteotomy for established head and acetabular 
flattening, adducted hip, short leg gait

– Acetabular osteotomies : Shelf or Chiari

Mechanical symptoms 
– hip arthroscopy with removal of osteochondrotic fragment, 
– Surgical hip dislocation



Restricted, Non‐Sensitive

Summary

Three names
– Waldenstrom for grading
– Herring/Catterall  for classification
– Stulberg for outcome

Management is preventive
– Containment during fragmentation to allow for remodeling in 

the optimal environment
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*Wiig O, Terjesen T, Svenningsen S. Prognostic factors and outcome of treatment in Perthes' disease: a prospective study of 368 patients with five‐year follow‐up. J Bone Joint Surg Br. 2008 Oct;90(10):1364‐71.  PubMed PMID: 18827249.
**Herring JA, Kim HT, Browne R. Legg‐Calve‐Perthes disease. Part II: Prospective multicenter study of the effect of treatment on outcome. J Bone Joint Surg Am. 2004 Oct;86(10):2121‐34. Pubmed PMID: 15466720.

Modified Catterall 
Classification*

Herring Lateral Pillar 
Classification**

ManagementBone 
Age+ Group Age Group

< 6 years Any < 8 
years Any Conservative

≥ 6 years
A < 8 

years A  or  C Conservative

B ≥ 8 
years

B or  
B/C Surgery

**Herring 
Group

Description

A The lateral pillar is uninvolved, with full height maintained

B Greater than 50% of lateral pillar height maintained

B/C (B/C 1) Greater than 50% of lateral pillar height with narrow column width (2–
3mm). (B/C 2) Approximately 50% of lateral pillar height maintained, with poor 
ossification. (B/C 3) 50% lateral pillar height maintained, but depressed relative 
to central pillar

C Less than 50% of lateral pillar height maintained
Prepared by Dr Benjamin Ding   (Dec 2018)
Updated by  Dr Jonathan Gan  (Dec 2020) 

* Modified Catterall Group Description

A Femoral head necrosis <50%

B Femoral head necrosis >50%

+ www.unmcradiology.net/boneage/ (Adapted from Greulich and Pyle,
1950) 

MANAGEMENT OF PERTHES DISEASE IN KKH

Perthes Disease Diagnosed

Initial Stage Fragmentation Stage Reossification / 
Remodelling Stage

Conservative Treatment
Excuse Physical Activities
PO Ibuprofen for pain relief
Physiotherapy for ROM 
exercises
TCU 4 – 6 monthly, Pelvis XOA
Follow‐up until skeletal 
maturity

Conservative Treatment
Excuse Physical Activities
PO Ibuprofen for pain relief
Physiotherapy for ROM exercises
TCU 6 monthly, Pelvis XOA
Follow‐up until skeletal maturity

Salvage Surgery (Stulberg III/IV)
Reduce Hinge Abduction
Prevent Secondary 
Osteoarthritis

XR Pelvis (AP and Frog Leg Lateral) – Waldenstrom Classification
XR Left Hand – Refer to Digital Atlas+for Bone Age
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The Shapes of Perthes

• Coxa Magna
• Coxa Plana
• Coxa Brevi
• Sagging rope sign 


