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ABSTRACT 

Introduction: Classification systems can be used in the treatment of fractures to grade severity of 

injury, plan treatment, predict and compare results. Different classification systems are available for 

ankle fractures. These systems are subject to observer variation and have been studied with varying 

results. The aim of this study was to assess the observer variation of the Lauge-Hansen and AO Weber 

classification of ankle fractures and to assess the agreement regarding the use of a syndesmotic screw 

in treatment of ankle fractures. Materials and Methods:  Antero-posterior and lateral radiographs of 

patients who have undergone surgery for ankle fractures were collected (n=30). Eight orthopaedic sur-

geons of varying experience graded the radiographs independently and their inter- and intra-observer 

agreement was assessed using the kappa statistic. Two assessment sessions were conducted three 

weeks apart and each session was preceded by a presentation of the fracture classifications studied. 

Results: The results were expressed as mean kappa value. For the Lauge-Hansen classification the 

inter-observer value was 0.58 and intra-observer value was 0.64 and for AO Weber the values were 

0.65 and 0.77 respectively. For the use of syndesmotic screw the values were 0.34 and 0.59 respec-

tively. Level of experience was noted to have no effect on the intra-observer variation. Conclusion: AO 

Weber classification had better observer agreement compared to Lauge-Hansen classification and 

should be preferred. The decision for using a syndesmotic screw should not be based on radiological 

findings alone. 
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INTRODUCTION 

In the orthopaedics specialty, classification 

systems are used to assess various injuries. 

These help in grading the severity of an inju-

ry, plan appropriate treatment and often can 

INTRODUCTION 

be used to predict outcome. Classification 

systems can also be used to quantify results, 

allowing us to compare practise between 

treatment centres. With ankle fractures, sev-

eral classification systems are available. The 

decision for surgery is often based on radio-

graphs of these injuries. With regards to sta-

bility of the ankle joint one is also able to as-

sess the integrity of the syndesmosis and 



therefore decide if the use of a syndesmosis 

screw is warranted.  

 

 Interpreting ankle radiographs using 

classification systems and decision to use a 

syndesmotic screw is dependent on the ob-

server, and thus subject to observer variabil-

ity. Measuring the observer variation can help 

assess the validity of these classification sys-

tems. It is important to ensure that a particu-

lar classification system is reliable and repro-

ducible justifying its widespread and regular 

use in clinical practise. Several studies have 

looked at the inter- and intra-observer varia-

tion for ankle fracture classifications which 

have shown a varying degree of agreeability. 

5-7 

 

 This aim of the study was to measure 

the inter- and intra-observer variation in; (a) 

two commonly used ankle fracture classifica-

tions and, (b) the decision to use a syndes-

motic screw amongst Orthopaedic surgeons 

in the RIPAS Hospital, a tertiary referral cen-

tre in Brunei Darussalam. 

ed (n=30). The preoperative antero-posterior 

and lateral radiographs of these patients were 

collected for the study. The two classification 

systems that were used when interpreting the 

ankle radiographs were the Lauge-Hansen 

and the AO Weber classifications. 

 

 The Lauge-Hansen classification sys-

tem (Figure 1) of ankle fractures is based on 

the position of the foot and the direction of 

deforming force which is useful in describing 

the mechanism of injury. There are four 

types: Supination-adduction, Supination-

external rotation, Pronation-abduction and 

Pronation-external rotation. The AO Weber 

classification is an anatomical classification 

which categorises fractures of the distal fibula 

in relation the distal tibio-fibula joint 

(syndesmosis): below (Type A), at the level 

(Type B), and above (Type C) (Figure 2). The 

syndesmotic screw (Figure 3) is generally 

used in injuries where the syndesmosis is 

likely disrupted, which correlates to higher 

grades of injury within the four types of inju-

ries in the Lauge-Hansen classification and 

type B and C injuries in the AO Weber classi-

fication.  

 

 Eight Orthopaedic surgeons of various 

Fig. 1: Lauge-Hansen Classification of ankle fractures. 
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MATERIALS AND METHODS 

Patients who underwent surgical treatment of 

ankle fractures in RIPAS Hospital were select-



degrees of experience participated as observ-

ers. The observers reviewed each set of radi-

ographs at two separate occasions three 

weeks apart and classified each fracture ac-

cording to Lauge-Hansen and AO Weber clas-

sification. The observers were also asked to 

decide if they would include the use of a syn-

desmotic screw as part of the operative treat-

ment. The classification of each radiograph 

was blinded from the observer and the ob-

servers classified each radiographs individual-

ly without collaborating. Each session was 

preceded by a presentation on the fracture 

classifications studied. 

 

 For both inter- and intra-observer 

variation, the mean kappa value was used to 

represent the overall degree of agreeability 

within and between observers. Values from 

the second session were used to study inter-

observer variation. As for the intra-observer 

variation the observations from the first and 

second sessions were compared for each ob-

server. 

 

 To study the effect of experience on 

observer variation, the observers were divid-

ed into two groups, those with more and less 

than ten years of experience. The intra-

observer variation of these groups was then 

compared. The kappa statistic was used to 

assess the inter- and intra-observer agree-

ment and was derived using SPSS version 

10.0. A kappa value of 1.0 indicates perfect 

agreement, taking into account that decisions 

Kappa Agreement 

< 0 Less than chance agreement 

0.01–0.20 Slight agreement 

0.21–0.40 Fair agreement 
0.41–0.60 Moderate agreement 
0.61–0.80 Substantial agreement 
0.81–0.99 Almost perfect agreement 
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Fig. 3: A syndesmotic screw. 

Fig. 2: AO Weber Classification. 

Type A Type B Type C 

Table 1: Level of Kappa agreement. 

Normal 



RESULT 

With the Lauge-Hansen classification the 

mean kappa value for inter-observer variation 

was 0.58 with a range of 0.40-0.80. For intra

-observer variation the mean kappa value 

was 0.64 with a range of 0.29-0.94.  

 

 The mean kappa value for inter-

observer variation with the AO Weber classifi-

cation was 0.65 with a range of 0.20-0.90. 

For intra-observer variation the mean kappa 

value was 0.77 with a range of 0.60-0.90.  

 

 For the decision of using a syndes-

motic screw the mean kappa values for inter-

observer variation and intra-observer varia-

tion were 0.34 (0.02-0.86) and 0.59 (0.10-

0.90) respectively. 

 

 For the Lauge-Hansen classification 

the kappa values were 0.58 in the experi-

enced group and 0.9 in the non-experienced 

group for intra-observer variation. For the AO 

Weber classification it was 0.78 and 0.75 re-

spectively. For the decision to use a syndes-

motic screw the kappa values were 0.55 and 

0.65 respectively. 

classification, however there was substantial 

agreement when using the AO Weber classifi-

cation. Intra-observer variation for both clas-

sifications was substantial.  

 

 With regards to decision for the use 

of a syndesmotic screw it was seen that inter-

observer agreement was fair, however there 

was a moderate level of agreement for intra-

observer variation.  

  

 In the study by Thomsen et al. four 

observers classified 94 radiographs of ankle 

fractures using the Lauge-Hansen and AO 

Weber classifications. 6 The mean kappa 

score for inter-observer variation for Lauge-

Hansen was 0.60 and for AO Weber it was 

0.56. The intra-observer scores were 0.65 

and 0.69 respectively. This study showed 

comparable kappa scores for each classifica-

tion system, however the authors concluded 

that the complexity of the subdivisions of the 

Lauge-Hansen system limited its practical use 

in the day to day clinical setting. 

 

 Malek et al included 50 sets of ankle 

radiographs with five observers to assess 

agreeability for the AO Weber Classification. 5 

Their study concluded that the AO Weber 

classification had substantial inter (0.61) and 

intra (0.74) observer agreement. 

 

 More recently, Alexandropoulos et al 

had three observers who classified 293 radio-

graphs using the Lauge-Hansen (0.17–0.48) 

and AO Weber (0.40–0.48) classifications. 7 

The study concluded that both the classifica-

tions had considerable inter-observer variabil-

ity which restricts their use in selection of 

treatment options and prognosis. 4 

 

DISCUSSION 

The results of our study showed that there 

was a moderate degree of agreement 

amongst the observers for the Lauge-Hansen 

could have been made by chance, whereas a 

kappa value of 0.0 would indicate the oppo-

site. This would imply that the closer the kap-

pa value is to 1.0 the better the level of 

agreement. In interpreting this value, Landis 

and Kock developed a grading system which 

has been used to evaluate the level of agree-

ment in this study (Table 1). 
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 Our results were similar to the studies 

mentioned and we found the AO Weber clas-

sification to have a higher level of agreeabil-

ity. As suggested by Thomsen et al the Lauge

-Hansen system has inherent complexity 

which may be a cause for the lower Kappa 

scores. 6 Conversely the simpler AO Weber 

classification allowed for a higher mean kappa 

score.  

 

 Fracture classification systems are 

subject to a degree of variation as it is based 

on the subjective observation of the clinician 

at that time. Other factors that can give rise 

to variability between observers include; the 

complexity of the grading system, familiarity 

with a given system, the level of experience 

and number of observers. 16 

 

 As already demonstrated the degree 

of complexity of the Lauge-Hansen classifica-

tion can give rise to variability. Minute differ-

ences between grades within a classification 

system or a system with numerous grades 

has been shown to cause discrepancy be-

tween observers. 

 

 Familiarity with a particular system 

can also influence the degree of agreement 

within a group of observers. If instruction in 

the classification system is given this can in-

crease inter-observer agreement. However 

this factor was eliminated from our study as 

instruction on both classification systems 

where given before each observation session. 

The Kappa value is also affected by the num-

ber of observers in a study group. With in-

creasing number of observers in a group the 

Kappa value stabilises towards a mean value 

indicating a decrease in sampling variation 

and standard error.  

With experienced clinicians interpreting radio-

graphs would be more consistent therefore we 

would expect their intra-observer agreement 

to be higher. However we found that the ex-

perienced group had on average similar kappa 

scores for the AO Weber classification and use 

of syndesmotic screw and a lower mean kap-

pa score for the Lauge-Hansen classification. 

  

 To our knowledge no study has meas-

ured the inter- and intra-observer variation 

for the decision to use a syndesmotic screw 

based on ankle radiographs alone however 

Hermans et al measured the correlation of 

predicted syndesmotic injuries compared to 

MRI and found that the Lauge-Hansen classifi-

cation had a sensitivity and specificity of 92% 

in detecting syndesmotic injuries. However 

due to the low level of agreement that we 

found, it is not recommended to base this de-

cision on radiological findings alone. 

 

 In conclusion, based on the findings of 

this study it is recommended that the AO We-

ber classification be used in day to day prac-

tice over the Lauge-Hansen classification be-

cause of its higher observer agreement and 

its simplicity. The decision for using a syndes-

motic screw should not be based on radiologi-

cal findings alone as it only has fair agree-

ment. 
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