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Abstract

Background The fifth metacarpal fractures are the most common in all of hand fractures. To our knowledge, the classifica-
tion of the fifth distal metacarpal bone fractures has not been studied.

Aims The aim of this study was to describe a new classification system based on x-ray and to evaluate its reliability and
reproducibility.

Material and methods A total of 166 fifth distal metacarpal fractures were identified for classification and recorded. Two
orthopedic surgeons reviewed and categorized them according to a newly designed classification. twice 1 month apart. Reli-
abilities of intra- and inter-observer were calculated with Spearman’s rho correlation coefficient.

Results Mean values of inter and intra-observer reliability were excellent (p=0.85) and substantial (p =0.70), respectively.
In 166 patients (163 males and 3 females), concerning the percentage of the distribution of fracture types, the most common
type was Type I accounted for 81 (48.8%) followed by Type 11 70 (42.2%), Type 111 11 (6.6%), and Type IV 4 (2.4%). Type
Ia was the most prevalent among all groups.

Conclusion This study represented a unique classification system for fractures of the distal part of the fifth metacarpal
bone. Categorization in radiographs might provide ideas regarding the prognosis and clinical outcomes of fracture patterns.
Therefore, this study could guide future investigations to determine the first-line treatment of fifth distal metacarpal fracture
patterns using this classification and help form a common language among surgeons concerning their treatment options.
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Introduction

Fractures of the metacarpals and phalanges are the most
common fractures of the upper extremities [1, 2]. The clas-
sification of the fifth metacarpal bone has been based on
anatomical regions (head, neck, shaft, and base) [3]. Frac-
tures of the metacarpal head are rare and mostly seen in the
index finger, and they are expected to become intra-articular.
Some types of metacarpal head fractures include epiphyseal,
avulsion, comminuted, and boxer fractures with articular
extension [4]. In addition to head fractures, neck fractures,
especially in the fourth and fifth fingers (boxer’s fractures),
are the most common types of metacarpal fractures, account-
ing for 20% of all hand fractures [1, 5, 6]. Metacarpal shaft
fractures are classified into three types: transverse, oblique/
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spiral, and comminuted [4]. The AO Foundation and Ortho-
paedic Trauma Association (AO/OTA) classification of
metacarpal fractures includes three parts: head, shaft, and
base. Head fractures are classified into subcapital and intra-
articular fractures [7].

Classification systems are important to create a common
language of evaluation and discussions, so they are neces-
sary, especially in clinical research. They provide compari-
sons and provide ideas about prognosis. The most suitable
classification systems must be reliable and reproducible [8].
The AO classification and anatomic classification have been
widely used to identify fracture types and make decisions
regarding the treatment of fractures, but some fracture types
cannot be placed into one of the subgroups of these clas-
sification systems. For these reasons, we developed a clas-
sification system of fifth distal metacarpal fractures based
on X-ray findings. The hypothesis of the study was that this
definition would be simpler and more descriptive, would
have high reliability rates and would lead to the development
of new treatment guidelines.
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Materials and methods
Patients

Radiographic images of fifth distal metacarpal fractures
were obtained at our institution from June 2015 to June
2020. Patients were enrolled through a manual search of
records from consultations and outpatient clinics. Patients
under 18 years of age, with a history of previous fifth dis-
tal metacarpal fractures or with fractures involving other
bones of the hand (except the fourth metacarpal), were
excluded. A total of 166 fifth distal metacarpal fractures
were identified for classification and recorded. Two orthope-
dic surgeons reviewed and categorized them according to a
newly designed classification. Each radiograph was assessed
twice 1 month apart. The assessment of anteroposterior and
oblique views was performed on the Sectra Uniview digital
imaging platform (version 21.2.11.6289, Linkoping, Swe-
den). This study was approved by a non-interventional clini-
cal research ethics board with protocol number 2020/13-08
on June 15, 2020.

Radiographic examination: classification method

Standard anteroposterior and oblique radiographs were
obtained. The distal part of the fifth metacarpal bone was
divided into four subgroups with three lines on anteropos-
terior radiographs: Line 1: between tuberosities at the most
prominent parts of the head; Line 2: at the transition zone
starting to appear in both the lateral and medial cortices;
and Line 3: at the isthmus of the diaphysis (Fig. 1). The
classification of the fracture type was made on anteropos-
terior radiography by determining its location according
to these lines. Subtypes were also categorized according to
the fracture line in the oblique view. Type I was located at
the distal side of line one (between two tubercles), Type 11
was located between lines one and two (at the junction of
the head and shaft of the metacarpal bone), and Types III

Fig. 1 Anteroposterior view showing 3 parts of fifth distal metacarpal
bone

Table 1 New radiographic classification of the fifth distal metacarpal fractures (N=166)

Types

Radiographic description

Type I Distal part of line one

Type Ia (Boxer’s fracture)

Transverse fracture between tubercles
Fracture starting at the articular surface of head, extend vertically to proximal

Starting from lateral tubercle, extending proximally through the medial cortex, lateral cortex intact
Starting from lateral tubercle, extending proximally through the medial cortex, lateral cortex broken

Type Ib
Type Ic Comminuted fracture
Type I Bicortical fracture between line one and line two
Type Ila
Type 1Ib
Type Ilc Transverse fracture through line two
Type 111 Bicortical fracture at the isthmus of bone
Type IV Type 111+ fourth metacarpal shaft fracture
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Fig.2 Oblique view showing a Type Ia, transverse, between tuber-
cles; b Type Ib, articular surface of head to proximal; and ¢ Type Ic,
comminuted, fracture of the fifth distal metacarpal bone

and IV were located at the isthmus of the metacarpal bone.
All types of fractures and their radiographic descriptions
are shown in Table 1.

Type I fractures consist of three subtypes, as shown in
Fig. 2. Type Ia, also called boxer’s fracture, consists of
transverse fractures between the tubercles. Type Ib con-
sists of fractures starting at the articular surface of the
head and extending vertically to the proximal surface.
Type Ic is a comminuted fracture of the metacarpal head.

Type II fractures consist of three subtypes, as shown in
Fig. 3. Type Ila starts from the lateral tubercle and extends
proximally through the medial cortex, but the lateral cor-
tex is intact. Type IIb is the same as type Ila, but the lat-
eral cortex is also broken. Type Ilc consists of transverse
fractures through line two.

Type III consists of bicortical fractures at the isthmus of
the bone (Fig. 4). Type IV consists of Type III plus fourth
metacarpal shaft fracture (Fig. 5). Using these criteria,
each radiograph was classified separately by two investi-

Fig.3 Oblique view showing a Type Ila, lateral cortex intact; b Type
IIb, lateral cortex broken; and ¢ Type Ilc, transverse, fracture of the
fifth distal metacarpal bone

Fig.4 Oblique view showing a Type III, bicortical fracture at the
isthmus, fracture of the fifth distal metacarpal bone
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Fig.5 Oblique view showing a Type IV, Type III 4 fourth metacarpal
shaft fracture, fracture of the fifth distal metacarpal bone

gators, and the prevalence of each subtype was recorded
and analyzed. The final results were determined by jointly
reviewing radiographs that were classified differently in an
open discussion.

The intraobserver and interobserver correlations were
calculated with the intraclass correlation coefficient
(ICC) and p values [9]. Spearman’s rho (r) correlation
coefficient was used to analyze correlations between intrao-
bserver agreements. Spearman’s rho (p) values less than
0.2 are slight, 0.21-0.40 are fair, 0.41-0.60 are moder-
ate, 0.61-0.80 are substantial, and more than 0.80 are

Table 2 Prevalence of

. . . . Types Total number of
radlographlc. classification cases (%)
of the fifth distal metacarpal
fracture I 81 (48.8)

Ia 71 (42.8)
Ib 6 (3.6)
Ic 4(2.4)

I 70 (42.2)
Ila 34 (20.5)
1Ib 27 (16.3)
Ilc 9(54)

I 11 (6.6)

v 4(2.4)
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Table 3 Intra and inter-observer reliability values

Groups First round Second round
ICC Meaning IcC Meaning
Inter-observer 0.81 Excellent 0.89 Excellent
Intra-observer
Surgeon 1 0.73 Substantial
Surgeon 2 0.67 Substantial

almost perfect agreements [10]. An ICC value < 0.40
indicates poor agreement, 0.40-0.59 indicates fair agree-
ment, 0.60-0.75 indicates good agreement, and above 0.75
indicates excellent agreement [11]. All analyses were per-
formed using IBM SPSS Statistics 22.0 (SPSS Inc., Chi-
cago, IL). A value below 0.05 was accepted as statistically
significant.

Results

A total of 166 patients (163 males and 3 females) were
included. The mean age of all patients was 30.5+ 12 (18-64)
years. Of all the cases, 15.1% included the left side. The
percentage of the distribution of fracture types is shown
in Table 2. Almost half of all fractures were Type I, fol-
lowed by Type II (42.2%). Type Ia was the most common
type in all groups and subgroups, accounting for 71 cases
(42.8%), followed by Type Ila, accounting for 34 cases
(20.5%). The intraobserver and interobserver correlations
were positive among surgeons in both the first and second
rounds (Table 3). The interobserver correlation in the sec-
ond round was higher than that in the first round. However,
the intraobserver correlations for both rounds were close to
each other. The mean values of interobserver and intraob-
server reliability were excellent (p =0.85) and substantial
(p=0.70), respectively.

Discussion

In this study, the interrater correlation coefficients were sub-
stantial, and the intrarater correlation was excellent. These
results showed that the proposed classification of fifth distal
metacarpal fractures was reliable.

The usefulness of classification systems is mostly
related to having good interobserver and intraobserver
reliability, being reproducible, helping select the appro-
priate treatment, being simple, being easy to use in clini-
cal practice and providing information about prognosis
[12—14]. Orthopedic surgeons, especially those dealing
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with trauma, use classification systems to determine the
treatment modality and prognosis. Furthermore, newly
designed classifications should have high reliability rates
to be widespread. The AO/OTA subdivided bones with
articulations at both ends and a segment of cortical bone
into three parts: proximal, shaft, and distal [15]. How-
ever, no studies have focused on the distal part of the
fifth metacarpal bone. In addition, Szwebel et al. [16]
observed that the OTA classification has poor reliability.
Based on these findings, our study had advantages in
classifying fifth metacarpal distal fractures, which has
never been done before, and has high reliability rates.

Despite the high prevalence of metacarpal fractures,
there is still no consensus regarding the most appropri-
ate management [17, 18]. For conservative management,
studies report several different treatment options ranging
from buddy taping to cast with different periods for immo-
bilization [19]. Surgical procedures are usually preferred
for patients with comminuted, open, irreducible, or intra-
articular fractures, polytrauma, rotational deformity, and/or
shortening of bone to obtain optimal results [20, 21]. The
selection of a treatment option is still controversial because
there have been no definitions of distal metacarpal fractures,
which leads to some bias in clinical studies and, of course,
the results.

Interrater and intrarater reliability tests are preferred for
radiographic classification to determine the reproducibility
by assessing the same views several times. The increased
correlation between researchers in the second round of
evaluation made us believe that the researchers adapted to
the criteria of the scoring system and learned to interpret
them better, although the images were presented in a shuf-
fled order with no definitive signs on them. There is always
a possibility of inconsistency between observers during
radiographic evaluations. In this study, high intraobserver
correlation values showed that this system could overcome
this issue.

In this study, the classification system presented 4 types
of fracture patterns: Type Ia, Ib, and Ic; Type Ila, IIb, and
IIc; and Type III and Type IV. These patterns were distin-
guished according to the location of the bone and the direc-
tion of the fracture line.

This study was limited to only radiographic examination
and did not address the prognosis of fracture and treatment
options. Therefore, additional research is needed to correlate
the fracture type with treatment modalities and prognosis.
Like most retrospective studies, the results might be influ-
enced by methodologic factors that could affect the quality
of the study.

Conclusion

In conclusion, we presented a unique classification system
for fractures of the distal part of the fifth metacarpal bone.
Categorization in radiographs might provide ideas regard-
ing the prognosis and clinical outcomes of fracture patterns.
Therefore, this study could guide future investigations to
determine the first-line treatment of fifth distal metacarpal
fracture patterns using this classification and help form a
common language among surgeons concerning their treat-
ment options.
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