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Article history: Objective: To measure the reliability of Albertoni’s classification for mallet finger.

Received 22 September 2016 Methods: Agreement study. Forty-three radiographs of patients with mallet finger were

Accepted 10 November 2016 assessed by 19 responders (12 hand surgeons and seven residents). Injuries were classified

Available online 12 December 2017 by Albertoni’s classification. For agreement comparison, lesions were grouped as: (A) ten-
don avulsion; (B) avulsion fracture; (C) fracture of the dorsal lip; and (D) physis injury—and

Keywords: subgroups (each group divided into two subgroups). Agreement was assessed by Fleiss’s

Tendon injuries modification for kappa statistics.

Finger injuries Results: Agreement was excellent for Group A (k=0.95 (0.93-0.97)) and remained good when

Reproducibility of results separated into Al and A2. Group B was moderate (k=0.42 (0.39-0.44)) and poor when sep-

Classification arated into B1 and B2. In the Group C, agreement was good (k=0.72 (0.70-0.74)), but when

Rupture separated into C1 and C2, it became moderate. Group D was always poor (k=0.16 (0.14-0.19)).

Acquired hand deformities The general agreement was moderate, with (k=0.57 (0.56-0.58)).

Conclusion: Albertoni’s classification evaluated for interobserver agreement is considered a
reproducible classification by the method used in the research.
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Deformidades adquiridas da mao

Avaliacao de concordancia interobservador da classificacdo de Albertoni
para dedo em martelo

RESUMO

Objetivo: Avaliar a reprodutibilidade da classificacao de Albertoni para dedo em martelo.
Meétodos: Foi feita uma avaliacdo por meio de questionario no qual foram avaliadas 43 radio-
grafias em perfil da articulagdo interfalangica distal de dedos da mao, com lesdo tipo dedo
em martelo. Todas as lesdes foram caracterizadas pela classificagdo de Albertoni, por 19
entrevistados (12 cirurgides de méo e sete residentes). Foi entdo avaliada a concordéncia
com o coeficiente Kappa generalizado, separadas por grupos - (A) avulsdo tendinea; (B)
fratura avulsdo; (C) fratura do labio dorsal e (D) lesdo fisaria — e por subgrupos (cada grupo
dividido em 1 e 2).

Resultados: A concordéncia foi excelente para o grupo A (k=0,95 [0,93-0,97]) e manteve-se
boa quando separados em Al e A2. No grupo B, a concordéncia foi moderada (k=0,42 [0,39-
0,44]), e foi ruim quando separada em B1 e B2. No grupo C, a concordancia foi boa (k=0,72
[0,70-0,74]), mas quando separada em C1 e C2 se tornou moderada. No grupo D foi sempre
ruim (k=0,16 [0,14-0,19]). A concordancia geral foi moderada (k=0,57 [0,56-0,58]).
Conclusdo: Pela avaliacdo da concordancia geral, a classificacdo de Albertoni é considerada
reprodutivel pelo método usado na pesquisa.

© 2018 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Editora Ltda. Este é um artigo Open Access sob uma licenca CC BY-NC-ND (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Lesions of the extensor mechanism of the fingers are among
the most prevalent in the orthopedic practice. The terminal
extensor tendon, formed by the union of two lateral slips,
is inserted into the dorsal surface at the base of the distal
phalanx. Injury of this tendon, or intra-articular fractures at
the base of the distal phalanx, lead to a flexion deformity of
the distal interphalangeal joint (DIPJ) known as mallet finger.*
This lesion mainly affects the young population; it is common
in sporting practices and may lead to a significant functional
deficit if not treated properly.

Several clinical classifications have been described, aim-
ing to categorize this condition. In 1957, Pratt et al.? classified
mallet finger based on the etiology: laceration, crushing, and
indirect trauma. In 1984, Wehbé and Schneider described a
system that categorized these lesions into three types.® Doyle
et al.* have also described another system widely used in the
literature. In Brazil, Albertoni’s.” clinical-radiological classifi-
cation, described in 1986, is widely used.

A good quality classification should primarily be writ-
ten in simple language and provide reliable guidelines to
aid in treatment, prognosis, and reducing the possibility
of complications. Moreover, it must be feasible, reliable,
and reproducible; the latter characteristic is measured by
interobserver agreement."® A classification is reproducible
when several individuals are able to reproduce the same
result at any time, anywhere.! Thus, it becomes possible
to compare the results of different centers with differ-
ent patients and the respective outcomes for each type of
treatment.

Reproducibility studies are classic in the literature when
measuring the quality of classification systems, especially in

orthopedics. These studies usually include few observers, due
to the difficulty in maintaining a reliable assessment. Any
classification system worsens its agreement as the number
of observers and categories increase. The low experience of
observers in the assessed condition and multicenter studies
also tend to decrease agreement.

No studies on the reproducibility of the Albertoni classifi-
cation were retrieved in the literature, nor any study on the
reproducibility of any mallet finger classification.

The authors conjectured that this classification has good
interobserver agreement. This study is aimed at evaluating
the interobserver agreement of the Albertoni classification for
mallet finger, and to quantify its reproducibility in the man-
agement of this condition.

Materials

This study was approved by the Research Ethics Committee
of the institution where it was conducted (under CAAE No.
49960815.8.0000.5505).

A questionnaire survey was carried out in which
43 photographs of DIPJ radiographs in lateral view of
hands with mallet finger injury were assessed. All radio-
graphs were considered by the researchers to be of good
quality.

The Albertoni classification was presented at the beginning
of the questionnaire. It divides the lesions according to find-
ings on a DIP] radiograph in lateral view, categorizing them
into four types: (A), pure tendon lesion without fracture; (B),
bone avulsion lesion; (C), lesion associated with fracture of
the dorsal region of the base of the distal phalanx, comprising
one-third or more of the articular surface; and (D), epiphy-
seal detachment in children. Each type is divided into two
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subtypes. In types A and B, subtype 1 is characterized by a
flexion deformity of less than 30° and subtype 2, by a flexion
deformity greater than or equal to 30°. Deformities greater
than 30° indicate injury to the retinacular ligaments and cap-
sular structures in types A2 and B2. Type C is subdivided into
C1, congruent joint (stable), and C2, sub-dislocated or dislo-
cated joint (unstable). Type D is subdivided into D1, epiphyseal
detachment (Salter and Harris lesion type 1) and D2, fracture-
detachment (Salter and Harris type 3).”:

Below each photograph of a radiograph, the options A1, A2,
B1, B2, C1, C2, and D were presented, so that the observer
could choose only one of them. Given the rarity of type D,
it was not subdivided into D1 and D2. A goniometer and a
pen were provided to the evaluator for the necessary measure-
ments, so as to determine the subgroups 1 or 2 in type A and
B, It was considered that all observers were able to measure
the angles, as all have specialty degrees in orthopedics and
traumatology.

The questionnaire was applied to 19 observers, all from
the same institution, divided into 12 hand surgeons and seven
hand surgery residents. Each observer answered the question-
naire separately, with no debate among them.

Statistical methods

The interobserver agreement was calculated using the Fleiss-
k agreement coefficient, a generalization for more than
two evaluators based on Scott’s agreement measure.”'? The
standard error and consequently the confidence intervals
were calculated according to Fleiss’ algorithm.!!

The agreements of the seven possible classification options
were compared. The study also compared the agreement
when the classification was grouped into four major cate-
gories: Al and A2, in A; B1 and B2, in B; C1 and C2, in C; and
D. In this way, it was possible to assess the difficulty of dif-
ferentiating the groups (A, B, C, D) or the subgroups (1 and
2).

In all evaluations, in addition to the results from all 19 pro-
fessionals, the results by the residents and hand surgeons
were also compared separately. This comparison was made
to assess the presence of differences of agreement between
different levels of professional experience. For all inferential
tests, the alpha error value was set at 0.05.

The k-value ranges from —1 to 1, where 1 means total
agreement, —1 means total disagreement, and zero means
that the evaluators classified the items at random. The

Table 1 - Level of agreement, according to Landis and
Koch’s classification.

k-Value Strength of agreement
<0.00 No agreement
0.01-0.20 Very poor
0.21-0.40 Poor
0.41-0.60 Moderate
0.61-0.80 Good
0.81-1.00 Excellent

Table 2 - Number of responses for each Albertoni type,
for each radiograph.

Radiographs Options according to Albertoni classification

Al A2 Bl B2 C1 C2 D

1 19 0 0 0 0 0 0

2 0 19 0 0 0 0 0

3 0 1 0 12 6 0

4 12 1 0 0 0 0 6

5 0 19 0 0 0 0 0

6 5 14 0 0 0 0 0

7 18 1 0 0 0 0 0

8 0 19 0 0 0 0 0

9 6 13 0 0 0 0 0
10 0 19 0 0 0 0 0
11 0 0 0 0 13 6 0
12 0 0 7 0 8 4 0
13 0 0 14 1 4 0 0
14 0 0 12 1 6 0 0
15 0 0 0 0 18 1 0
16 0 19 0 0 0 0 0
17 19 0 0 0 0 0 0
18 0 0 3 1 7 8 0
19 0 0 4 10 1 4 0
20 0 0 2 0 9 8 0
21 0 0 0 1 11 7 0
22 0 0 1 1 1 16 0
23 0 0 1 1 9 8 0
24 0 0 0 0 8 11 0
25 0 0 16 0 3 0 0
26 0 0 0 0 18 1 0
27 0 0 0 0 11 8 0
28 0 0 1 0 18 0 0
29 0 0 0 0 18 1 0
30 0 0 2 0 17 0 0
31 0 0 0 0 18 1 0
32 0 0 3 0 2 14 0
33 3 16 0 0 0 0 0
34 0 0 7 0 10 2 0
35 0 0 9 0 7 0 3
36 0 0 8 0 8 0 3
37 0 0 0 0 17 2 0
38 12 0 7 0 0 0 0
39 0 0 1 1 1 16 0
40 19 0 0 0 0 0
41 0 0 2 0 14 3 0
42 14 5 0 0 0 0 0
43 0 0 1 0 1 14 3

agreement classification scale of Landis and Koch'? was
adopted (Table 1).

Results

Table 2 presents the responses of the observers.

Regarding the distribution of types per observer group, the
most recurrent type was C1in the groups of surgeons and resi-
dents; the least recurrent type was D for surgeons and B2 for
residents (Table 3).

When the Albertoni classification was grouped into larger
categories for types A, B, C and D, the most prevalent type
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Table 3 - Distribution of the Albertoni classification types Table 5 - General agreement coefficient for the
attributed by hand surgeons and residents to 43 images. evaluation of images with p-value <0.0001.

The Albertoni classification Classification k (95% Classification k (95%
confidence confidence
Observer Al A2 Bl B2 Cl C2 D v )
n % n %mn%mn%n%n%n % Surgeon
S A 0.95(0.91-0.99) A1l 0.75 (0.71-0.78)
urgeons
1 614081861 230 0.012 27.916 37.2 0 0.0 A2 0.84(0.80-087)
2 716371631 230 0019 4427 163 2 47 B B (oshmuheky) 1R S
3 818.6 6 14.0 5 11.6 0 0.015 34.9 9 209 0 0.0 B2 0.19(0.15-0.23)
4 511.6 9209 6 140 1 2.314 32.6 8 186 0 0.0 c WA (PIERR) (5 O, (02050
5 920961401 230 0011 25616 3720 0.0 €2 044 (0.41-0.48)
6 8 18.6 6 14.010 233 2 4714 326 2 471 23 D DAV 1) o
7 8 18.6 6 14.0 8 186 0 0.016 37.2 5 11.6 0 0.0 Gemaml WO ) R0
8 61408 1867 163 1 2312 279 8 186 1 2.3 REsident
9 716371632 470 002251251160 0.0 A 0.96 (0.89-1.00) A1l 0.82 (0.76-0.89)
10 511.610 23.3 8 18.6 5 11.611 256 4 93 0 0.0 A2 0.90 (0.83-0.96)
11 511.6 9209 7 163 1 2.312 27.9 8 186 1 2.3 B 0.55 (0.48-0.61) B1 0.46 (0.39-0.52)
12 920961403 703 7.0184194 930 00 B2 0.49 (0.43-0.56)
Total 83 16.188 17.159 11.413 2576 34.192 17.85 1.0 c 0.77 (0.70-0.83) C1 0.49 (0.43-0.56)
Residents c2 0.37 (0.30-0.43)
13 7 163 7 16312 27.9 0 0.011 256 5 11.6 1 2.3 b Wz AR AUE R 0.24 (0.18-0.31)
14 716381862 470 0013 30211 256 2 47 S 0.76 (0.72-0.81) 059 (0.55-062)
15 614092094 931 2311 25612 2790 0.0 Surgeon + Resident
16 614092097 163 1 23153494 931 23 A 0.95 (0.93-0.97) A1l 0.77 (0.74-0.79)
17 5116 8 18.6 5 11.6 1 2.312 27.910 233 2 4.7 A2 0.86 (0.84-0.88)
18 61408 1867 163 0 0017 3953 7.02 47 B 0.42 (0.39-0.44) B1 0.38 (0.36-0.40)
19 7 163 8 18.6 6 140 1 2.315 3494 932 47 B2 0.28 (0.26-0.30)
Total 44 14.657 18.943 14.4 4 1.94 31.249 16.310 3.3 C 0.72 (0.70-0.74) C1 0.52 (0.50-0.54)
Grand total 127 15H45 17302 12.617 2270 33041 17.315 1.8 € 0.42 (0.39-0.44)
D 0.16 (0.14-0.19) D 0.16 (0.14-0.19)
General 0.73 (0.71-0.74) 0.57 (0.56-0.58)

Table 4 - Distribution of the Albertoni classification

types, grouped into larger categories, attributed by hand
surgeons and residents to 43 images.

was C, followed by A, B, and D, both in the hand surgeons and

Grouped Albertoni classification -
residents groups (Table 4).

A B c D Table 5 presents the results for the agreement in the
n o, n o n o, n o, Albertoni classification according to the Fleiss agreement coef-
ficient.
SitifaeE Among the hand surgeons, classifications Al (k=0.75
i ;;2 1 ii 52 2(5); ; ;7 [0.71-0.78]) and A2 (k = 0.84 [0.80-0.87]) presented higher agree-
14 326 5 116 24 558 - 3 ment than the other groups, having good and excellent
14 326 7 163 22 512 - - agreements, respectively. In types B1 (k=0.34 [0.30-0.37]) and
15 349 1 23 27 628 - = B2 (k=0.19 [0.15-0.23]), the agreement was poor and very
14 326 12 279 16 372 1 2.3 poor, respectively. Types C1 (k=0.51[0.48-0.55]) and C2 (k=0.44
14 326 8 186 21 488 - - [0.41-0.48]) had moderate agreement, whereas in type D

14 326 8 186 20 465 1 2.3
14 326 2 47 27 628 - -
15 349 13 302 15 349 - =

(k=0.10 [0.06-0.14]), the agreement was very poor. The gen-
eral agreement presented k=0.56 (0.54-0.58), was considered

14 326 8 186 20 465 1 23 moderate.
15 349 6 140 22 512 - _ Among the residents, the types Al (k=0.82 [0.76-0.89]) and
Total 171 331 72 14.0 268 51.9% 5 1.0 A2 (k=0.90 [0.83-0.96]) also presented better agreement than
Residents the others, and were considered to be excellent. The groups
14 326 12 279 16 372 1 23 B1 (k=0.46 [0.39-0.52]), B2 (k=0.49 [0.43-0.56]), and C1 (k=0.49
15 349 2 47 24 558 2 47 [0.43-0.56]) presented moderate agreement, while groups C2
15 349 5 116 23 535 - - (k=0.37([0.30-0.43]) and D (k=0.24 [0.18-0.31]), presented poor
15 345 8 186 19 442 1 23 agreement. However, taking into account the confidence inter-
G O O 47 val, it can be considered that groups B1 and B2 and C1 and C2
#3267 163 20 465 2 7 had the same agreement. The general agreement was k=0.59
15 349 7 163 19 442 2 4.7
Total 101 336 47 156143 475 10 33 (0.55-0.62), considered moderate.
Grand total 272 33.3 119 14.6 411 503 15 1.8 When hand surgeons and residents were analyzed

together, the results were similar. In Al (k=0.77 [0.74-0.79])



6 REV BRAS ORTOP.2018;53(1):2-9

and A2 (k=0.86 [0.84-0.88]), the agreement was considered
good and excellent, respectively. In turn, in Bl (k=0.38
[0.36-0.40]) and B2 (k=0.28 [0.26-0.30]) the agreements were
considered poor. Types C1 (k=0.52 [0.50-0.54]) and C2 (k=0.42
[0.39-0.44]) presented moderate agreement and type D (k=0.16
[0.14-0.19]), very poor agreement. The general agreement was
k=0.57 (0.56-0.58), considered moderate.

When assessing the classification into large groups (4, B, C,
D), an improvement was observed for all groups, and the most
significant improvement was observed in group C. Taking into
account the 95% confidence interval, in all analyses combining
subtypes 1 and 2 improved the agreement.

Among the surgeons, the agreement in A (k=0.95
[0.91-0.99]) was excellent, in B it was poor (k =0.34 [0.31-0.38]),
in C (k=0.71[0.67-0.75]) it was good and, in D it remained very
poor. The overall agreement was good, with k=0.72 (0.69-0.74).

Among the residents, the agreement in A (k=0.96
[0.89-1.00]) was excellent, in B (k=0.55 [0.48-0.61]), moderate,
in C (k=0.77 [0.70-0.83]), good, and in D it remained poor. The
overall agreement was good, with k=0.76 (0.72-0.81).

When combining hand surgeons and residents, the agree-
ment in A (k=0.95 [0.93-0.97]) was excellent, in B (k=0.42

Surgeons + Residents

Q

08| 4
06
0.4 - ]

0.2 .

General coefficient of
agreement (K)

Al A2 B1 B2 C1 c2 D

Albertoni classification

(op

Surgeons

< o8

0.6

0.4

General coefficient of
agreement (K

0.2 :

o| e

0.0
Al A2 B1 B2 C1 c2

Albertoni classification

(@]

Residents

0.8
0.6 - -

0.4 - .

0.2

General coefficient of
agreement (
-
1
1
]

Al A2 B1 B2 C1 c2 D

Albertoni classification

Fig. 1 - Generalized coefficient of agreement for each
subgroup. The dots represent the coefficient value and the
dashes, the 95% confidence interval. (a) Surgeons and
residents, (b) hand surgeons, and (c) hand surgery
residents.

Surgeons + Residents

Q

0.9
0.8

0.6
0.5

0.3
0.2 5
0.1

General coefficient of
agrément (K)

A B c D
Albertoni classification

(o

10 Surgeons

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

191

General coefficient of
agrément (K)
(L]

A B c D
Albertoni classification

o

Residents
1.0 .

0.8 .
0.6 p
0.5 -

0.3
0.2 -
0.1
0.0

General coefficient of
agrément (K)
B

A B c D
Albertoni classification

Fig. 2 - Generalized coefficient of agreement for the
grouped data. The dots represent the coefficient value and
the dashes, the 95% confidence interval. (a) Surgeons and
residents, (b) hand surgeons, and (c) hand surgery
residents.

[0.39-0.44]), moderate, in C (k=0.72 [0.70-0.74]), good, and in
D it remained poor. The general agreement in this second
evaluation was good, with k=0.73 (0.71-0.74). The data plot-
ted in the graphs present the respective confidence intervals
(Figs. 1 and 2).

Discussion

Mallet finger is a very prevalent condition, mainly affecting
an economically active age population. An efficient and repro-
ducible classification is able to guide the professional to a more
efficient treatment.

Among the previously described classifications for this type
of deformity, that of Pratt et al.” only divides the etiology and
does not lead to treatment or prognosis. The classification of
Wehbé and Schneider,® which uses the extent of joint sur-
face involvement, has the same limitation. It stratifies each
of the three types into three subtypes (A, less than one-third
of the affected joint surface, B between one-third and two-
thirds of the articular surface, and C, more than two-thirds of
the affected surface). However, this does not provide guidance
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regarding treatment or prognosis. Doyle’s classification pro-
vides a stratification based on clinical parameters that remain
uncontemplated in the other systems, but there is no catego-
rization of the radiographic patterns for all types.* The latter
is the most widely used in literature worldwide."

Compared with other classifications, the Albertoni clas-
sification defines a therapeutic schedule, which changes
according to the lesion in question. Each type has a specific
treatment: type Al and B1 injuries are classically treated with
immobilization. Types C1 and D are treated with non-surgical
reduction and immobilization with a metal splint. Type A2, B2,
and C2 lesions usually require surgical treatment.>® This clas-
sification is widely used among Brazilian orthopedic surgeons,
hence the importance of assessing its reproducibility.

In the literature, no study on the reproducibility of the
Albertoni classification was retrieved, nor was any study
on the reproducibility of mallet finger classifications. This
demonstrates the originality of the present study.

The Albertoni classification is based on radiographs. In the
literature, several interobserver agreement studies have eval-
uated radiographic classifications. Audigé et al.'®> evaluated
44 reproducibility studies on orthopedic classifications with
the use of imaging criteria and found little uniformity in the
methodology, which hinders the comparison of reproducibil-
ity. Belloti et al.® assessed the reproducibility of distal radius
fracture classifications, while Utino et al.'* studied the agree-
ment in the AO classification for long bones in the pediatric
population.

The number of radiographs under evaluation is an impor-
tant factor for assessing agreement. Both too few and too
many evaluations tend to worsen agreement.” In Audigé’s
systematic review of orthopedic reproducibility studies, a
large variation in the number of radiographs per study (from
14 to 200 evaluations) was observed.’ Berger et al,'® in a
systematic review on the reproducibility of the Eaton clas-
sification for rhizarthrosis, assessed four studies. In these
studies, the number of radiographs ranged from 40 to
43, Based on these studies, the authors consider that the
43 radiographs used in the present study were sufficient
to evaluate the interobserver agreement in the Albertoni
classification.

The number of observers is another factor that interferes
with the coefficient of agreement. The greater the quantity,
the lower the probability of agreement. The literature also did
not present uniformity regarding the number of observers.
Thomsen et al.'” used only four observers, while Randsborg
and Sivertsen'® worked with 12 observers and Audigé et al.’®
analyzed works with 2-36 observers (median =5). The present
study included 19 observers in subgroups of residents and
hand surgeons. The number of radiographs and observers
in this study is therefore within the norms found in the
literature.®13,14,16-24

The higher the number of categories in a classification, the
worse the agreement.®'® Albertoni’s classification, with seven
possible options, would tend to have a worse agreement when
compared with other classifications. This was demonstrated
when grouping types Al and A2 into A, B1 and B2 into B, and
C1and C2into C; an increase of agreement was observed in all
the analyses, since the number of categories had decreased to
four.

There is no consensus in the literature regarding which
is the cut-off value of k to consider a classification as
reproducible.’®' These values are arbitrarily defined by the
authors.'> Fleiss® consider k-values between 0.40 and 0.75 to
present moderate to good agreement. Svanholm et al.”> only
consider as good values of k greater than 0.75. In turn, Brage
et al.?? consider k-values above 0.50 as reproducible. Landis
and Koch,'? the parameter used in the present study (Table 1)
and the most used today,'® considered moderate agreement
as those in the range of 0.4-0.6, and good agreement, above
0.6.

When assessed as a single group, Albertoni types Al and
A2 presented k=0.95 (0.93-0.97), which indicates an excel-
lent agreement. When stratified into Al (k=0.77 [0.74-0.79])
and A2 (k=0.84 [0.80-0.87]), the coefficient of agreement
decreased slightly, but remained good. The k coefficient pre-
sented a decrease of 16%, i.e., there is little change in the
agreement when combining the categories and removing the
parameter that differentiates them. This shows that an angle
of <30° (Al) or >30° (A2) can be considered a reproducible
parameter.

Albertoni types Bl and B2, when evaluated as a sin-
gle group, presented a moderate agreement coefficient,
with (k=0.42 [0.39-0.44]). When stratified into B1 (k=0.38
[0.36-0.40]) and B2 (k = 0.28 [0.26-0.30]), the coefficient of agree-
ment presented a 21% decrease, being classified as poor.
Similarly to the findings for type A, there is no difficulty in
differentiating between B1 and B2, as well as between Al
and A2, which corroborates the fact that the angle parame-
ter is reproducible. Regarding the poor agreement, the authors
believe that the main reason for this result is the low preva-
lence of type B in the questionnaire applied (14.6%), as seen in
Table 4.

When evaluated as a single group, Albertoni types C1
and C2 presented a good agreement coefficient, with k=0.77
(0.70-0.83). When stratified into C1 (k=0.52 [0.50-0.54]) and C2
(k=0.42 [0.39-0.44]), the coefficient of agreement presented a
pronounced decrease of 41%, which became moderate for C1
and poor for C2. This leads to the assumption that the joint
congruence of the DIPJ is difficult to define. That is, in rela-
tion to joint congruence, agreement decreased considerably.
The authors believe that one of the ways to improve agree-
ment in type C would be to better define the criterion for
joint congruence. This may guide future modifications to this
classification.

Another relevant factor is that out of the 43 radiographs,
in 22 the observers presented doubt in the choice between
B and C (Table 2). In contrast, when type A (Al or A2) was
chosen, it was always concordant, except for radiographs 4
and 38 (Table 2). This was evidenced by the lower agreement
in types B and C when compared with type A. The authors
believe that the parameter to distinguish between bone avul-
sion (type B) and fracture of the dorsal region of the base
of the distal phalanx (type C) is not well understood by the
observers.

Due to the low incidence of this type of lesion, type D
was not separated in D1 and D2. A very poor agreement
was observed, with k=0.16 (0.14-0.19). The low prevalence
of this type (1.8%), in only four cases, also justifies the low
agreement.”?
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The evaluators’ experience in the assessed condition tends
to change agreement.’® Mattos et al.>* concluded that the lack
of experience of the observers decreased agreement. However,
in the present study, among the residents, the general agree-
ment was k=0.76 (0.72-0.81), while among hand surgeons it
was k=0.72 (0.69-0.74). Although the group of residents pre-
sented k-values greater than the group of hand surgeons,
considering the 95% confidence interval (Figs. 1 and 2), it can-
not be stated that the agreement is higher in that group than
in the group of surgeons. This is an advantage of the Albertoni
classification, in which the agreement is not altered with the
experience of the observers. The authors believe that thereis a
tendency for greater agreement amongresidents because they
have similar levels of knowledge and experience, and because
they are in training in the same center, which leads to uni-
formity. However, this was not demonstrated in the present
study.

Audigé mentions that in the evaluation of 44 studies on
the reproducibility of orthopedic classifications, of the 86
coefficients of agreement calculated, only four were excel-
lent (k>0.80), 17 were good (between 0.60 and 0.80), 32 were
moderate (0.40-0.60), and 33 were fair or poor (<0.40)."* The
overall agreement in the Albertoni classification was mod-
erate, with k=0.57 (0.56-0.58), based on the classification by
Landis and Koch.'” Despite the moderate agreement, when
compared with the literature and taking into account all the
factors discussed, the authors consider the Albertoni classifi-
cation to be reproducible.

A selection bias has to be considered, as the radiographs in
the present study were not randomized, having been chosen
by the researchers for their quality. Another relevant fea-
ture is that it cannot be guaranteed that measurements were
made using the appropriate methods, even though observers
were correctly instructed and provided correct measurement
material. This was a single-center study, which tends to
homogenize responses and improve agreement.

Conclusion

The Albertoni classification presented good or excellent inter-
observer agreement for types Al and A2, moderate for types
C1 and C2, and poor for types B1, B2, and D. Following the sta-
tistical methods employed, and compared with research in the
literature, the authors consider the Albertoni classification to
be reproducible. The authors believe that a better definition of
the criteria for joint congruence would substantially improve
agreement.
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