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UVOD

Vreme srastawa skafoidnekostiposle hirurškog

visnosti od hirurške tehnike koja je primewena, sa

jagnozasrastawaskafoidnekostiposleosteoplasti-
kepseudoartrozezasnivase,premarezultatimaveli-
kog broja objavqenih studija, na radiografskoj pro-

osteoplastike neophodna je trabekularizacija mesta

mogubititeškizainterpretacijuiprocenusrasta-

onirana i da snop zraka nije u nivou mesta osteopla-

Ovifaktorinasdovodeudilemudaliradiograf-

pouzdane i objektivne parametre koji mogu doprine-

da determiniše pouzdanosti radiografskog dijag-
nostikovawa srastawa skafoidne kosti nakon oste-

CIQ RADA

Ciqove studije je bio da se utvrdi pouzdanost ra-
diografske dijagnostike u proceni srastawa pseu-
doartroze skafoidne kosti posle osteoplastike, te-

nog ispitivawa istih setova posle osam nedeqa od

METOD RADA

neiprofilneprojekcijeidvapoluprofilna snim-

plastikepseudoartroze skafoidne kostikoju je opi-
sao Ruse (Rüsse

lo je sedam lekara, od kojih su tri bili stariji spe-
cijalisti ortopedske hirurgije, tri specijalizan-
ti na završnoj godini specijalizacije ortopedske
hirurgije, a jedan stariji specijalista radiologi-
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isti setovi radiograma, ali sada alfabetski ozna-
A do K

Analiza stepena saglasnostidatihodgovoraleka-

κ-testa (kapa-testa) zavisnihuzorakaparovaispita-
nika, dok je vrednost koeficijenta κ
glašavawa, interpretirana po Landisu (Landis) i
Kohu (Koch κ za

Mann-Whitney)

TABELA 1. κ -

TABLE 1. Strenght of agreement for Kappa values.

Kappa value Strenght of agreement

<0 poor

slight

fair
umeren

moderate

substantial

almost perfect

REZULTATI

Ispitivan je stepen saglasnosti odgovora na pi-
taweda li jemestoosteoplastikepseudoartroze ska-

2 pokazuje dobijene vrednosti nivoa saglasnosti iz-

za takvo ispitivawe koeficijenta κ
Pri tom sredwa vrednost koeficijenta κ za speci-

Rezultati ispitivawa stepena reproducibili-

testirawu dva meseca posle prvog ispitivawa, i to

κ pri ponovqenom

lista stepenreproducibilitetapostigao statisti-

TABELA 3. κ

TABLE 3. Kappa values for intraobserver agreement.

OC1 0.72*
OC2 0.61*
OC3 0.72*
SR4 0.53
SR5 0.21
SR6 0.41
CR 0.57

p
OC SR CR – 

* – statistically significant (p<0.05)
OC – orthopaedic consultant; SR – senior resident; CR – consultant ra-
diologist

Posle osteoplastike pseudoartroze skafoidne

dominira palpaciona bezbolnost „anatomske bur-

diografska procena se vrši na osnovu evidentira-
wa trabekula koje prerastaju prelomnu liniju a pro-
stiru se od proksimalnog do distalnog pola skafo-

kosti posle osteoplastike se, prema rezultatima ve-

racije, kao i da postoji neprihvatqivo mali ste-
pen reproducibiliteta mišqewa samih ispitiva-

TABELA 2. κ
TABLE 2. Kappa values for inter-observer agreement.

OC2
OC3
SR4
SR5
SR6
CR

OC1 OC2 OC3 SR4 SR5 SR6

OC SR CR
OC – orthopaedic consultant; SR – senior resident; CR – consultant radiologist



Radiogrami nisu ubedqiv dokaz da je došlo do

tuberkuluma skafoidne kosti, lunatuma i „anatom-

obziromnanepouzdanostradiografskognalaza,neo-
phodno je daqe nadgledawe bolesnika naredna dva do

Jedanodpouzdanijihmetoda koji bimogao da se ko-
risti u proceni srastawa pseudoartroze skafoidne
kosti posle osteoplastike jeste kompjuterizovana
tomografija sa presecima u sagitalnoj i koronarnoj

zdanost niti konzistentnost u proceni srastawa
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INTRODUCTION
The diagnosis of radiological union of scaphoid bone after 

bone grafting requires clear evidence of bony trabeculae tra-
versing the graft from the proximal to the distal pole on at least 
two of four standard scaphoid views. This sign is the only objec-
tive assessments of union. Radiographs of the scaphoid taken 
18 weeks after operation, however, can be difficult to interpret. 
This fact led us to question whether radiographs of scaphoid at 
18 weeks provide reliable and objective indication of union.

OBJECTIVE
Our study was, therefore, designed to determine the reli-

ability of the radiographic diagnosis of scaphoid union after 
bone grafting by testing the degree of inter-observer agree-
ment and reproducibility.

METHODS
Out of 30 sets of the scaphoid bone radiographs after bone 

grafting taken 18 weeks after operation, 15 of good quality 
were selected. Each set included four views: postero-anterior, 
lateral, semi- pronated and semi-supinated. Seven observers 
were tested: three orthopedic consultants, three residents and 
one consultant in radiology. Each was presented with 15 sets 
of radiographs designated from 1 to 15 and each was asked to 
answer the question: “Are there trabeculae crossing the frac-
ture site?” Possible answers were ‘yes’ or ‘no’. Eight weeks lat-
er, the same 15 sets of radiographs were marked in alphabet-
ic order from A to K and presented to the same seven observ-
ers. Data was then analyzed and expressed in terms of inter-
observer agreement in pairs and intra-observer reproducibili-
ty. Calculation was done by kappa statistics so that the degree 
of disagreement was taken into account and allowance was 
made for chance agreement. Kappa values can vary from -1.0 
(complete disagreement) through 1 (chance agreement) to +1 
(complete agreement).

RESULTS
For all 15 sets of radiographs, the degree of agreement 

between each pair of observers was illustrated in Table 2. 
It demonstrated the level of agreement between each pairs 
of seven observers. The overall median kappa coefficient for 
inter-observer agreement was 0.46. This value corresponded to 
„moderate“ strength of agreement. Median kappa coefficient 
for consultant was 0.62, but median kappa coefficient for res-
idents was 0.43. The degree of agreement between the opin-
ions of each observer at his first and at his subsequent reviews 
of the same set of radiograph after 8 weeks was presented in 
Table 3. The overall median Kappa coefficient for the intra-
observer agreement for all seven observers was 0.54. The abil-
ity of seven observers to reproduce their own opinion regard-
ing trabeculae crossing the fracture line was poor to use it for 
assessment of bone union.

CONCLUSION
Our conclusion is that radiographs taken 18 weeks after 

scaphoid grafting cannot be reliable and reproducible for 
assessment of bone union.
Key words: scaphoid union; radiographs value; kappa coeffi-
cient
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