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Introduction

Cyclops lesions (fibrovascular nodule)

Cyclops syndrome

• Cyclops lesions

• A loss of knee extension after ACL-R

✓ The majority of cyclops lesions: Asymptomatic1

✓ Most studies have not examined cyclops lesions 

using MRI or second-look arthroscopy 1-3.

Few studies have investigated risk factors

for the development of cyclops lesions
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Purpose

• To evaluate the presence of cyclops lesions using MRI at 6 and 12 months 

after ACL-R

• To investigate the associated risk factors of cyclops lesions and syndrome.

Risk factors of cyclops lesions and syndrome

Hypothesis

✓ Bone-patellar tendon-bone (BTPB) autograft

✓ Female sex 
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Methods 

Inclusion criteria

• Primary ACL-R from 2008 to 2017 by a single surgeon 4,5

BPTB

autograft
Hamstring (HT)

autograft*

• MRI (6 and 12 months post-operatively)

Exclusion criteria

• Multiple ligament injuries

• History of surgery or other knee injuries in the affected and contralateral knees
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*Double bundle reconstruction



Methods

Cyclops syndrome 2

• Symptomatic extension deficit (> 5 degrees compared to the contralateral knee) 

at 3 months or more 

• A cyclops lesion on post-operative MRI

Multivariate logistic regression analysis

• Age

• Sex

• Body mass index (BMI)

• Time from injury to ACL-R (TI)

• Pre-injury Tegner activity score

• Graft (BPTB vs HT)

• Meniscal and cartilage injury (Outerbridge classification grade 2 or more: Injured)
• Notch width index on MRI (NWI)

Predictor variables 
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Results

Number of patients (cases)

Age (y.o.)

Sex (Men / Female)

BMI (kg / m2)

TI (mo)

Pre-injury Tegner activity score

ACL graft

BPTB autograft

HT autograft

455
28.0 (12.2)

225 / 230

23.1 (3.5)

24.4 (64.5)

7.1 (1.5)

199

256

Patient demographic data Intra-operative findings and MRI evaluation

Meniscal injury (intact / injured)

Cartilage injury (intact / injured)

NWI (%)

Cyclops lesion*
BPTB autograft

HT autograft

Cyclops syndrome
BPTB autograft

HT autograft

160 / 295

159 / 296

26.6 (2.7)

104 (22.9%)

64 (32.2%)

40 (15.6%)

20 (4.4%)

18 (9.6%)

2 (0.8%)
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Data are presented as the average (SD or %).

*All cyclops lesions were detected 6 months after ACL-R on MRI.



Results: Logistic regression analyses of the relative contribution 

Cyclops lesion

Cyclops syndrome
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Discussion: The incidence of cyclops lesions and syndrome

Authors

Gohli 6

Fujii 7

Kiekara 8

Current study

Barie 9

Sonnery-Cottet 3

Current study

Cyclops

lesions

46.8%

NA

3.0%

15.6%

NA

27.3%

32.2%

Cyclops

syndrome

10.6%

12%

NA

0.8%

3.61%

10.9%

9.0%

Grafts

HT

HT

HT

HT

BQT

HT, QT

BPTB

No. of cases

47

57

66

256

387

55

199

BQT: bone-quadriceps tendon, QT: quadriceps tendon, NA: not available
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The incidence of cyclops lesions and syndrome after ACL-R using BPTB in this study 

was higher than those using other autografts.



Discussion: Graft (BPTB vs HT)

BPTB

Rougher texture 9 Fibers sloughing off during the 

process of ligamentization 

Cyclops lesions

Graft-tunnel mismatch in diameter in tibial tunnel10
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Discussion: Female sex

Increased posterior tibial slope 11 Higher shear stress forces
to ACL graft

Intercondylar roof impingement 

Cyclops lesions and 

syndrome
Decreased quadriceps strength 

Knee extension deficits 12,13

Quadriceps activation failure 14 Arthrogenic muscle inhibition
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Conclusions

✓ All cyclops lesions were detected 6 months after ACL-R, and the 

majority of them were asymptomatic. 

✓ BPTB autograft and female sex were the significant risk factors 

for the presence of cyclops lesions and syndrome. 

✓ In addition, increased BMI was associated with a higher risk of 

developing cyclops syndrome. 

✓ When BPTB autograft is used for a female patient, full active 

knee extension should be encouraged in the early period after 

ACL-R to prevent cyclops lesion formation.
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