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Abstract

Introduction: Distal radius fractures are common wrist injuries, with treatment
ranging from conservative casting to operative fixation. Treatment outcomes can
be assessed using objective measures, such as range of motion (ROM), and pa-
tient-reported outcome measures, such as the QuickDASH score. This study com-
pared outcomes following open reduction and internal fixation (ORIF) with plates
and screws versus closed reduction and casting at 6 months.

Materials and Methods: This cross-sectional comparative study was conduct-
ed at KRT Setjonegoro General Hospital and included 30 patients aged 1850
years with distal radius metaphyseal fractures treated between July 2023 and
March 2024. Twenty patients underwent ORIF with plates and screws, while 10
underwent closed reduction and casting. Fractures were classified according to
the Frykman classification based on radiographic findings. Functional outcomes
were evaluated at 6 months using the QuickDASH score and wrist ROM mea-
surements.

Results: At 6 months, the ORIF group demonstrated significantly better Quick-
DASH scores and ROM measurements than the closed reduction and casting
group (p<0.001).

Conclusion: ORIF with plates and screws resulted in significantly better func-
tional outcomes and wrist ROM at 6 months compared with closed reduction and
casting in patients with distal radius fractures.

The surgical procedure consists of open reduction, internal

Introduction

A radius distal fracture is one of the common injuries that
can be found in orthopedic surgery. This injury forms 8%
- 15% of all adult bone injuries.’ In his book, Solomon et
al. (2010) mentioned that bones are fragile in general but
they have enough strength and endurance to support the
body weight. Fractures can occur due to trauma, repeti-
tive stress, and bones abnormal weakness.! According to
basic health research in 2013, fracture prevalence reached
5,8%. The highway is the most frequent place for injuries
(42,8%). Meanwhile, the most common cause of injury
is dominated by motorbike accidents (40,6%) and falls
(40,9%))."

The fracture treatments can be conservative or surgery.

fixation, and closed reduction.!* The treatment of patients
with distal radius metaphyseal fractures greatly affects the
upper extremity function during recovery. Therefore, the
appropriate treatment choice will affect the function of the
upper extremity.? The basic principle of fracture treatment
is to achieve accurate reduction and then use immobiliza-
tion methods that will maintain and hold that reduction.'®

To strive for optimal bone healing, it’s important to un-
derstand the factors that influence it. Four principles of
fracture fixation (AO principles) are an integral part of
optimal fixation and fracture healing. The first is fracture
reduction to restore anatomical relationships. The second
principle is fracture fixation to provide absolute or relative
stability. The third principle is preserving blood supply to
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the soft tissue and bone. The last principle is early and safe
mobilization.?

Until now, several scoring methods have been published
for clinical assessment of upper extremity function, one of
them is the QuickDASH score. DASH is a responsive, val-
id, and reliable clinical measurement tool for assessing the
upper extremity. This questionnaire consists of 30 ques-
tions answered by the patients. QuickDASH is a shortened
version of the DASH score measurement. from 30 items,
QuickDASH uses 11 items to measure function and phys-
ical symptoms in individuals with one or several musculo-
skeletal disorders of the upper extremities. These 11 items
are used to measure the level of difficulty in performing
various physical activities due to issues with the shoulder,
arm, or hand (6 items); the severity of pain and paresthesia
(2 items); and the impact of the problem on social activ-
ities, work, and sleep (3 items). In this study, the Quick
DASH items responses were extracted from the subjects’
responses to the complete questionnaire. If at least 10 out
of 11 items have been completed, the responses to these
items are summed to form a raw score, then converted to a
scale from 0 to 100 using the same formula used to calcu-
late the DASH score, with higher scores reflecting greater
disability.®

ROM is the extent of movement that occurs at a joint. The
starting position for measuring all ROM, except rotation,
is the anatomical position. A goniometer is used to mea-
sure the active range of motion (ROM) which includes
wrist flexion, extension, radial and ulnar deviation, as well
as supination and pronation of the injured forearm. Wrist
flexion and extension are measured by placing the forearm
in a neutral position on a stable surface, and the goniom-
eter is placed on the radial side of the wrist, aligned along
the third metacarpal. Wrist radial and ulnar deviation is
measured by positioning the forearm in a pronated posi-
tion on a flat surface with the elbow slightly bent. The go-
niometer measurement is done along the line of the third
metacarpal and the radius bone. The measurement of fore-
arm supination and pronation is done with the elbow bent
at 90 degrees, beside the body, and the goniometer reading
aligned with an imaginary line between the radial and ul-
nar styloids."

Methods

This study adopts a descriptive cross-sectional methodol-
ogy and inferential analysis. In this study, the researcher
compares the outcomes of surgical treatment with plate &
screw fixation and non-surgical treatment involving the
application of a cast for distal radius fractures.

The research was conducted at KRT Setjonegoro General
Hospital on patients with distal radius metaphyseal frac-
tures who underwent treatment with a plate & screw fixa-
tion and the application of a cast from July 2023 to March
2024, who met the inclusion and exclusion criteria. The

inclusion criteria are all patients with distal radius metaph-
yseal fractures who have received treatment with plate and
screw fixation or the application of a cast and patients aged
between 18-50 years. Classification of distal radius frac-
ture by looking at the result of X-rays and classified using
the Frykman Classification, patients residing in Wonoso-
bo, and those willing to participate as respondents. The
exclusion criteria include distal radius metaphyseal frac-
tures that are comminuted and open fractures, along with
patients who are unwilling to participate as respondents.

In sampling, the Lemeshow formula was used due to the
unknown size of the population previously, resulting in a
total of 30 samples being obtained. This study used med-
ical record data of patients with distal radius metaphyseal
fractures at KRT Setjonegoro General Hospital from July
2023 to March 2024.

A clinical measurement tool to assess the upper extremity
using the quick DASH score questionnaire, which contains
11 questions with scores ranging from 1 to 5 for each ques-
tion, and ROM measurement using a goniometer, which is
used for clinical assessment.'*

(A)

©
Figure 1. Figure A and B shows the ROM measurement of dorso
/ plantar flexion and Figure C and D shows the ROM measure-
ment of radial / ulna deviation

Patient Demographics

Among patients with distal radius fractures treated at KRT
Setjonegoro General Hospital, 19 (63.33%) were male and
11 (36.67%) were female. Regarding the mechanism of
injury, 14 patients (46.67%) sustained fractures in motor-
cycle accidents, 9 (30.00%) sustained injuries from falls
from a height, 5 (16.67%) from slipping and falling, and 2
(6.67%) were struck by a vehicle while walking. Based on
fracture location, 14 patients (46.67%) had extra-articular
fractures, while 16 (53.33%) had intra-articular fractures.

QuickDASH Score Results for Patients with Distal Radius
Metaphyseal Fractures

According to the results presented in Table 2, there was a
significant association between treatment type and Quick-
DASH category. In the plate-and-screw group, 14 patients
had normal functional status and 6 had mild disability,
with no patients classified as having moderate or severe
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disability. In the cast group, 5 patients had normal func-
tional status and 5 had mild disability, with no patients
classified as having moderate or severe disability. The dif-
ference between the treatment groups was statistically sig-
nificant (p<<0.001). These findings indicate that treatment
with plates and screws was associated with better func-
tional outcomes than treatment with casting.

According to the results presented in Table 3, there was a
significant association between treatment type and wrist
range of motion (ROM). The difference between the plate-
and-screw and casting groups was statistically significant
(p<0.001). These findings indicate that patients treated
with plate-and-screw fixation had better ROM outcomes
than those treated with casting alone.

Table 1. Respondent Demographics

Characteristics Respondents Percentage

Gender

*  Male 19 63.33%

*  Female 11 36.67%
Injury Mechanism

) zgzitgézde 14 46,67%

»  Fall from height 9 30 %

»  Slip and fall 5 16,67%

. f‘vta‘;ﬁ("ii;h”e 2 6,67%

Fracture Type
e Extra-articular 14 46,67%
e Intra-articular 16 53,33%

Table 2. QuickDASH score results for patients with distal radi-
us metaphyseal fractures

ok Treatment Poval
No giﬁH Plate & Towl
Screw Cast
1 Normal 14 5 19 <0.05
2 Mild 6 5 11
3 Moderate 0 0
4 Severe 0 0
Total 20 10 30

Table 3. ROM measurement results for patients with distal radi-
us metaphyseal fractures

Treatment

No  ROM Plate & Total V2
Cast
Screw
1 Normal 16 3 19 <0.05
2 Abnormal 4 7 11
Total 20 10 30

Distal radius fractures are a common type of fracture, ac-
counting for 17% of emergency room cases.* According
to the gender distribution in this research, males are more
prevalent than females, comprising 63,33% of cases. Dwi
Krisna, Putu Prabhawati, et al. (2020) in their research
also found similar results, where males outnumbered fe-
males.’ This is due to the higher level of mobility in males
compared to females.

Based on the etiology of this research, the most common
cause of distal radius metaphyseal fractures was motor-
cycle accidents, accounting for 46,67%, followed by oth-
er causes including falls from a height at 30%, slipping
falls at 16,67%, and being struck while walking at 6,67%.
According to the Basic Health Research results in 2013,
highways rank number one as the most frequent location
for injuries, accounting for 42,8%, with the majority of
injuries equally dominated by motorcycle accidents.11
Research conducted by Fares, et al. (2021) also stated that
the most frequent cause of distal radius fractures is due
to falls or motorcycle accidents.7 This can be caused by
the very high level of motorcycle usage as well as the low
compliance and caution among motorcycle riders.

In this study, the most common type of fracture was the
intra-articular type, accounting for 53,33%, and the most
frequently used therapy in this study was ORIF with the
installation of plate & screw, involving 16 patients. The
type of fractures observed may be caused by the differenc-
es in hand position at the time of falling, and the treatment
of fractures depends on the type of fracture and the consid-
eration of the professional who will perform the therapy.
In the research conducted by Johanna Rundgren (2020),
it is mentioned that fractures were classified as AO-23-A
extra-articular, 12% as AO-23-B intra-articular partial,
and 23% as AO-23-C intra-articular. The primary treat-
ment was non-surgical for 74% and surgical for 26% of
all fractures. Only 18% of AO-23-A fractures were treated
surgically, compared with 48% of AO-23-C fractures. The
most frequently used surgical method was plate fixation
(82%), followed by pin/wire fixation (8,2%), external fix-
ation (4,8%), and other methods (4,0%).'*

The statistical result in this study is showing result that
there is a significant difference between the functional out-
comes of closed reduction therapy and ORIF in patients
with distal radius fractures, where the functional outcome
is clinically assessed through ROM measurement and
based on the patient’s perspective with the QuickDASH
score. The ROM values and QuickDASH scores in distal
radius fracture patients treated with plate & screw fixation
have a p-value of 0,00, which is less than the significance
level of 5% (0,05). By seeing this value, it can be deter-
mined that treatments involving plate & screw fixation
gives better results compared to treatments involving the
application of a cast in patients with distal radius fractures.
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The selection of therapy between closed reduction or open
reduction is based on considerations of the patient’s age,
fracture type, and the degree of displacement and angu-
lation. In the research conducted by Edi Burhan, et al.
(2014), it is also stated that there is a significant difference
between young patients with intra-articular distal radius
metaphyseal fractures who received surgical treatment in
the ORIF form and those who received non-surgical treat-
ment in the form of cast.? Another study conducted by Jian
Song, Ai-Xi Yu, and Zong-Huan Li (2015) also mentions
that surgical therapy appears to be more effective for distal
radius fractures compared to conservative treatment based
on the radiographic analysis. A similar study is done by
Cenk Ermutlu, et al. (2020) which states that the choice
of surgical therapy using VPL, EF, and K-wires provides
adequate fixation, good radiological results, and favorable
functional outcomes for distal radius fracture therapy.®'s
Meanwhile, there is a difference in the research conducted
by Mulders, et al. (2017), which states that non-surgical
treatment in patients with distal radius fractures with ad-
equate closed reduction and radiographic outcomes pro-
vides acceptable functional results after 12 months, mea-
sured by the DASH score.'”” The difference in research
outcomes can be influenced by many factors, such as the
factors of age in sampling, factors that can impede fracture
healing, factors of post-treatment care, and the facts that
the healing process varies from person to person.

Conclusion

Open reduction and internal fixation (ORIF) with plates
and screws resulted in better upper-extremity functional
outcomes than closed reduction and casting in patients
with distal radius fractures, as assessed using the Quick-
DASH score and wrist range of motion (ROM). These
findings may support the consideration of ORIF as an ap-
propriate treatment option for distal radius fractures and
may contribute to reducing post-traumatic functional im-
pairment and complications.
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