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Radiographic staging of Kienbock’s disease 
Poor reproducibility of StAhI’s and Lichtman’s staging systems 

Claus Hjorth Jensen, Karsten Thomsen and Flemming Holst-Nielsen 

We assessed the precision of 2 widely used radio- 
graphic classification systems for patients with The intraobserver reproducibility was strong but 
Kienbock‘s disease by repeated staging of 76 radio- 

graphic examinations by 3 independent observers. 

the interobserver reliability was fair or moderate. 
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Treatment of Kienbock’s disease is linked to radio- 
graphic staging of the disease, thereby making the re- 
producibility of staging crucial (von Buck-Gramcko 
and Landkers 1990, Hooper 1992, Voche et al. 1992). 

Three staging systems have been presented (Stghl 
1947, Decoulx et al. 1957, Lichtman et al. 1977), but 
no attempts have been made to assess their reliability. 
The precision of staging can be assessed by the ob- 
server variation, i.e., the interobserver reliability and 
the intraobserver reproducibility, and analyzed by 
kappa statistics (Cohen 1960, Gjorup and Jensen 
1986). 

We assessed the precision of the systems proposed 
by Stihl and Lichtman et al., as these systems have 
been used most often. 

Patients and methods 

Radiographs obtained at referral and at follow-up of 
48 patients with Kienbock’s disease treated without 
surgery were studied. Each examination included an 
anteroposterior and a lateral projection. Rigid stan- 
dardization, as recommended by Palmer (1987), was 
not used in obtaining the radiographs. 

In 39 patients 2 examinations were available, in 8 
patients only the radiographs obtained at the follow- 
up were available, and in 1 patient only the radio- 
graph obtained at referral was available, as this pa- 
tient refused to undergo further examinations. Thus 
87 radiographic examinations were studied. 

Staging according to StAhl (1947), Lichtman et al. 
(1977) and Voche et al. (1992) was performed inde- 
pendently by 3 observers; 1 specialist in hand surgery 
and 2 experienced orthopedic surgeons, of whom 1 
had a particular interest in hand surgery. Staging fol- 

lowed the guidelines given in the Stlhl and the Licht- 
man systems, respectively. Each observer was famil- 
iar with the staging systems. However, in order to 
standardize the information available to the observ- 
ers, each was provided with a typed summary of the 
classification systems. 

All patient-identifying data were obscured on the 
radiographs and after numbering the radiographs be- 
longing together, the staging was performed in ran- 
dom order by each observer. 

If one or more of the observers questioned the diag- 
nosis of Kienbock’s disease, the radiographs were ex- 
cluded from the analysis. 

The intraobserver reproducibility of the StAhl stag- 
ing system was estimated by repeated staging by the 3 
observers after an interval of a minimum of 6 months. 

Statistics 
Kappa statistics, as described by Cohen (1960), allow 
for measuring observer agreement in dichotomous 
and rank scales taking into account the agreement by 
chance. Weighted kappa brings the magnitude of the 
disagreement between the individual assessments into 
the calculation. Weighted kappa can be calculated 
with different weights in accordance with the agree- 
ment expressed between stages (Gjgrup and Jensen 
1986). The present weighting was decided by the au- 
thors. 

Perfect agreement between 2 runs was given the 
weight of I .  Disagreement concerning 1 stage be- 
tween 2 runs was given the weight of 3/4. Disagree- 
ment concerning 2 stages between 2 runs was given 
the weight of 1/2. Disagreement concerning 3 stages 
between 2 runs was given the weight of 114, and dis- 
agreement concerning 4 stages between 2 runs was 
given the weight of 0. 
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Table 1. Strength of agreement given the value of kappa ac- 
cording to Landis and Koch (1977) 

Value of kappa Strength of agreement 

< O  
0-0.20 

0.21-0.40 
0.41-0.60 
0.61-0.80 
0.81-1 .OO 

poor 
slight 
fair 
moderate 
substantial 
almost perfect 

Table 2. lnterobserver reliability expressed as kappa values 
after classification of the 76 sets of radiographs, according 
to Stahl and Lichtman 

Observer Stahl Lichtman 

Hand surgeon+xthopedic surgeon 
with interest in hand surgery 0.49 0.52 

Hand surgeon-orthopedic surgeon 0.34 0.45 
Orthopedic surgeon with interest 

0.52 in hand surgery-orthopedic surgeon 0.40 

Table 3. lntraobserver reproducibility expressed as kappa 
values after 2 reviews of the 76 sets of radiographs classi- 
fied according to StAhl 

Observer 

Hand surgeon 0.63 
Orthopedic surgeon with interest in hand surgery 0.60 
Orthopedic surgeon 0.26 

Given p(o) = the observed agreement, and p(c) = 
the calculated expected random agreement, kappa 
was calculated: 

Kappa = ( ~ ( 0 )  - P(c)) / ( 1  - P(c)). 
Landis and Koch (1977) have suggested guidelines 

in deciding the strength of agreement, given the value 
o f  kappa (Table I ) .  

Results 

The initial 87 sets of radiographs were reduced, since 
3 observers questioned the diagnosis of Kienbock’s 
disease in 3 sets, 2 observers questioned the diagnosis 
in 4 sets, and 1 observer questioned the diagnosis in 4 
sets. Thus, the analysis comprised 76 radiographic ex- 
am inat i on s . 

The kappa value between the hand surgeon and the 
orthopedic surgeon with special interest in hand sur- 
gery corresponds to moderate strength of agreement 

in both the Stihl and the Lichtman systems. The inter- 
observer reliability between the hand surgeon and the 
orthopedic surgeon and the 2 orthopedic surgeons 
was also moderate in the Lichtman system. However, 
in the StAhl system the agreement was only fair (Table 
2). 

The strength of agreement between the 2 runs was 
substantial for the hand surgeon, moderate for the or- 
thopedic surgeon with a special interest in hand bur- 
gery and fair for the orthopedic surgeon (Table 3). 

Discussion 

Several Classification systems have been subjected to 
critical analysis recently and have not proved valid. 
Thus the Lauge-Hansen staging system for ankle frac- 
tures (Thomsen et al. 1991), the Neer classification of 
proximal humeral fractures (Sidor et al. 1993) and the 
Garden classification of fractures of the femoral neck 
(Frandsen et al. 1988) have shown a disappointingly 
low reproducibility. 

In our study on staging systems of Kienbock’s dis- 
ease, the kappa values of the interobseivcr reliability 
and the intraobserver reproducibility demonstrated 
that these staging systems are inadequate. We tried to 
imitate the everyday clinical situation by leaving the 
classification to orthopedic surgeons instead of in- 
cluding a radiologist. The differences in staging were 
clinically significant and would lead to different treat- 
ments. 

The observed disagreements present an obstacle to 
the communication between researchers; epidemio- 
logical studies on patients with Kienbiick’s disease 
include staging of their disease. 

A simpler classification system may offer a solu- 
tion to the problem, but should be introduced only af- 
ter its intraobserver repeatability and interobserver re- 
liability are shown to be acceptable. 
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