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ABSTRACT

Objective: Bilateral Distal Radius Fractures (DRFs) are rare injuries with an unknown exact incidence. The existing literature on
treatment and outcomes consists of a limited number of case reports and retrospective case series. Our aim was to investigate the
epidemiological factors and report the clinical and radiological outcomes of surgically treated bilateral distal radius fractures.

Methods: Patients admitted to two different tertiary trauma centers between 2021 and 2023 with a diagnosis of bilateral DRF
treated surgically were examined. Demographic data, fracture types, concomitant fractures and injuries, presence or absence of ulna
fracture, and presence of complications were evaluated in all patients. Functional results were evaluated with the Quick Disabilities
of the Arm, Shoulder and Hand Questionnaire (QDASH) Scoring System, and radiological results were assessed with radial shorten-
ing, radial inclination, and volar tilt parameters.

Results: The most common concomitant fractures were elbow fractures (71.4%), and the most common fractures around the elbow
were radial head fractures (42.9%). In the lower extremity, femur fractures were the most common concomitant injuries. The mean
QDASH score was 24.1 £ 17.8 (range: 6.8-75) at the last follow-up of the operated patients. In patients with concomitant fractures,
the level of comminution of the distal radius fracture was lesser, but the postoperative radial shortness was higher on the dominant
side (P =.032 and P=.029, respectively).

Conclusion: Bilateral distal radius fractures are significant injuries that can be effectively treated with volar plate fixation. With volar
plating, QDASH scores similar to unilateral DRFs can be achieved in bilateral DRFs. Despite their rarity, it is important to recognize
their potential association with the fractures near the elbow.
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INTRODUCTION for intra-articular fractures and in younger patients with
active use of the hand, surgery is the most common treat-
ment option. However, several authors stress the impor-
tance and efficacy of conservative treatment and report

similar outcomes in medium- to long-term follow-up.*5

Distal radius fractures (DRF), along with hip fractures and
proximal humerus fractures, are among the most com-
mon fractures seen in emergency departments.! DRF
have a bimodal distribution pattern and are common

among young men after high-energy injuries and post-
menopausal women after low-energy injuries.? There is no
consensus in the literature on the optimal treatment of
DRF. Depending on the fracture pattern and patient char-
acteristics, many treatment options are used in clinical
practice, ranging from immobilization with a cast to inter-
nal fixation with a single or double plate.?® Particularly

In contrast to unilateral DRF, bilateral DRF are rare inju-
ries of unknown incidence. Although there is extensive
literature on the epidemiology and management of uni-
lateral DRF, the existing literature on treatment and out-
comes consists of a limited number of case reports and
retrospective case series.®'® Several studies in the litera-
ture report that surgical treatment is preferred because

Corresponding author: Batuhan Gencer, E-mail: gencer.batuhan@gmail.com

Content of this journal is licensed under a Creative Commons
BY NC

Attribution-NonCommercial 4.0 International License.

Received: April 7,2024

Revision Requested: April 24,2024
Last Revision Received: May 6, 2024
Accepted: May 8, 2024

Publication Date: October 15, 2024


mailto:gence%C3%A2%C2%80%C2%8Br.bat%C3%A2%C2%80%C2%8Buhan@%C3%A2%C2%80%C2%8Bgmail%C3%A2%C2%80%C2%8B.com
http://orcid.org/0000-0003-0041-7378
http://orcid.org/0000-0002-4771-8293
http://orcid.org/0000-0002-2264-5489
http://orcid.org/0000-0002-0937-1540
http://orcid.org/0000-0002-5913-0411
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Arch Basic Clin Res 2024; 6(3): 202-208

Gencer et al. Bilateral Distal Radius Fractures 203

it is a common consequence of high-energy trauma.'®
Graham et al. reported the results of Open Reduction and
Internal Fixation (ORIF) in 10 patients and observed high
complication rates with no significant difference in the
range of motion and radiological parameters at postop-
erative follow-up.™ A retrospective study of 21 patients
with bilateral DRF compared the results of external fixa-
tion and ORIF and showed that the fixator could be an
important alternative with no significant difference in
complication rates."?

Our aim in this double-center study was to investigate
the epidemiological factors and report the clinical and
radiological outcomes of surgically treated bilateral distal
radius fractures.

MATERIAL AND METHODS

Study Population and Data Collection

After Ankara Bilkent City Hospital Clinical Research
Ethics Committee approval (number: E1-22-2902, date:
September 21, 2022) was obtained, patients operated on
at two different tertiary trauma centers between 2021 and
2023 with a bilateral distal radius fracture diagnosis were
studied. Written informed consent was obtained from the
patients who agreed to take part in the study. All patients
aged 18 years and older and who underwent surgery with
volar plates were included in the study. Patients with path-
ological fractures, patients who were treated conserva-
tively, patients who did not attend regular postoperative
follow-up Vvisits, patients with musculoskeletal diseases
(i.e., cerebral palsy) that would interfere with the evaluation,
and patients who refused to participate in the study were
excluded from the study. According to the inclusion and
exclusion criteria, 18 patients were analyzed in the study.

Postoperative Assessment

In addition to demographic data such as age and sex,
injury mechanisms, dominant sides, fracture types, con-
comitant fractures, and injuries, presence or absence of
open fracture, presence or absence of ulna fracture, and
presence of complications were assessed. In the analysis

MAIN POINTS

Bilateral DRF is usually associated with high-energy inju-
ries, and fractures around the elbow are the most common
associated fractures.

QDASH scores in bilateral DRF treated with the volar plate
are similar to the results of unilateral DRF reported in the
literature.

In patients with concomitant fractures, the level of com-
minution of the bilateral DRF was less, but the postopera-
tive radial shortness was higher at the dominant side.

of concomitant fractures, ulna fractures were considered
an independent parameter due to their anatomical prox-
imity to the distal radius and their predisposition to injury
with a similar mechanism. The Frykman classification was
used to classify the bilateral DRF."* Open fractures were
classified according to the Gustilo—Anderson classifica-
tion system.'®

Functional Evaluation

To evaluate functional outcomes with the Quick
Disabilities of the Arm, Shoulder and Hand Questionnaire
(QDASH) Scoring System, all patients who completed the
minimum follow-up of one year were called for follow-up
using the telephone numbers in the system. The Quick
DASH Scoring System is an 11-item measurement sys-
tem that assesses upper extremity symptoms and dis-
ability. The first six items measure the difficulty level in
performing various physical activities due to hand, arm,
and shoulder problems, while the remaining five assess
the level of pain and numbness in social and daily activi-
ties and sleep quality.'8"”

Radiological Evaluation

The parameters radial shortness, radial inclination, and
volar tilt, commonly used in the literature to analyze DRF,
were used to assess radiological findings.'®'® Radial short-
ening is measured on an antero-posterior radiograph as
the distance between a line drawn perpendicular to the
long axis of the radius and tangential to the most distal
ulna and a line drawn perpendicular to the long axis of the
radius and tangential to the most distal point of the radial
styloid. Again on antero-posterior radiograph, the radial
inclination is the angle between the line drawn from the
end of the radial styloid to the medial corner of the radial
articular surface and the line drawn perpendicular to the
long axis of the radius. The volar inclination is the angle
between the line joining the volar and dorsal end points of
the radius on the full lateral radiograph and the line drawn
parallel to the long axis of the radius (Figures 1-3).

Statistical Analysis

Statistical analysis was performed using International
Business Machiness (IBM®) Statistical Package for the
Social Sciences (SPSS®) software v.26.0 (IBM SPSS Corp,;
Armonk, NY, USA). The conformity of variables to nor-
mal distribution was analyzed by visual (histogram and
probability plots) and analytical (Kolmogorov—Smirnov
test) methods. As all the variables were skewed distrib-
uted, descriptive statistics were expressed as median,
interquartile range, and minimum-maximum values.
Categorical data were expressed as percentage frequency
values. Mann-Whitney U-test was used to compare inde-
pendent binary data groups. The chi-square test was
used to compare categorical data, and Fisher's exact test
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Figure 1. The measurement of radial shortening in a postop-
erative patient. Radial shortening is measured as the distance
between a line drawn perpendicular to the long axis of the
radius and tangential to the most distal ulna and a line drawn
perpendicular to the long axis of the radius and tangential to
the most distal point of the radial styloid.

was used when the chi-square assumption was not met.
Statistical significance was considered significant when
the P value was less than .05.

RESULTS

Of the 18 patients included in the study, 66.7% were
injured after high-energy trauma. Only four patients
(22.2%) had isolated bilateral DRF without concomitant
ulna fractures in both wrists. In two patients, unilateral
distal ulna fracture was accompanied by bilateral DRF.
Seven patients (38.9%) had other concomitant fractures
other than ulna fracture. When the concomitant fractures
were analyzed, it was seen that the most common injuries
were fractures around the elbow (71.4%), and the most
common fractures around the elbow were fractures of the

v - 3} b |
Figure 2. The measurement of radial inclination in a postoper-
ative patient. The radial inclination is the angle between the
line drawn from the end of the radial styloid to the medial
corner of the radial articular surface and the line drawn
perpendicular to the long axis of the radius.

radius head (42.9%). In the lower extremity, femur frac-
tures were the most common concomitant injuries. The
mean QDASH score was 24.1 £ 17.8 (range: 6.8-75) at the
last follow-up of the operated patients. The demographic
characteristics of the patients are shown in Table 1, the
detailed classification of the fractures in Table 2, the dis-
tribution of associated injuries in Table 3, and the postop-
erative functional and radiological results of the fractures
in Table 4.

When patients with and without concomitant fractures
were compared, it was found that there was a significant
difference in terms of dominant side fracture type and
dominant side postoperative radial shortness (P=.032
and P = .029, respectively). In patients with concomi-
tant fractures, the level of comminution of the distal
radius fracture at the dominant side was found to be less
severe. Moreover, the postoperative radial shortness was
observed to be higher on the dominant side among the
surgically treated bilateral DRF patients with concomitant
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Figure 3. The measurement of volar inclination in a postop-
erative patient. The volar inclination is the angle between the
line joining the volar and dorsal end points of the radius on the
full lateral radiograph and the line drawn parallel to the long
axis of the radius.

fractures. No additional significance was found in terms
of other fracture characteristics and postoperative
parameters.

DISCUSSION

Although there is a significant amount of literature on
unilateral distal radius fractures, the incidence of bilat-
eral distal radius fractures remains unknown, and there
is no consensus on their management due to their rarity.
This double-center study aims to investigate the epide-
miological factors and report the clinical and radiologi-
cal outcomes of surgically treated bilateral distal radius

Table 1. Demographic Profile of the Patients

Surgically Treated
Bilateral DRF (%) (n=18)

45.6 (15.58)

Age* (Range: 18-77)
Gender Female 4 (22.2%)

Male 14 (77.8%)
Dominant Right 14 (77.8%)
Side Left 4(22.2%)
Injury Basic Fall 6 (33.3%)
Mechanism Fall from Height 9 (50%)

Vehicle Accident 3 (16.7%)
Concomitant None 11 (61.1%)
Fractures Yes 7 (38.9%)

DREF, distal radius fracture; n, number of patients.

*Categorical variables are described as frequency (percentage),
whereas "age” is described as median (interquartile range) (minimum-
maximum value).

fractures. This study's main strength is its contribution to
the limited number of case series in the literature.®'® Our
findings will contribute to the understanding of this rare
condition and offer valuable insights for its management.

Table 2. Distal Radius Fracture Type and Accompanying Ulna
Fractures

Surgically Treated Bilateral
DRF (%) (n=18)

Bilateral Distal Dominant Type 1 1(5.6%)
Radius Side Type 3 1(5.6%)
E:;E:::; Type Type 4 2 (11.1%)
Type 5 1(5.6%)
Type 6 1(5.6%)
Type 7 4 (22.2%)
Type 8 8 (44.4%)
Non- Type 2 1(5.6%)
gi‘:jrzi”a”t Type 5 2 (11.1%)
Type 6 1(5.6%)
Type 7 3 (16.7%)
Type 8 11 (61.1%)
Concomitant Dominant None 4 (22.2%)
Ulna Fracture Side Styloid 9 (50%)
Metaphysis 5(27.8%)
Non- None 6 (33.3%)
gi‘;r:‘”a”t Styloid 11 (61.1%)
Metaphysis 1(5.6%)

DREF, distal radius fracture; n, number of patients.
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Table 3. Fracture Distribution of Patients with Concomitant
Fractures

Patients with

Concomitant
Fractures
(%) (n=7)
Elbow Fracture Radial Head 3 (42.9%)
Olecranon 1(14.3%)
Distal Humerus 1(14.3%)
Total 5 (71.4%)
Metacarpal Fractures 1(14.3%)
Femur Fractures Proximal 1(14.3%)
Diaphyseal 1(14.3%)
Distal 1(14.3%)
Total 3 (42.9%)
Tibial Plateau Fractures 1(14.3%)
Patella Fractures 2 (28.6%)
Malleolar Fractures 1(14.3%)

n, number of patients.

Our most important finding is that fractures around the
elbow in the upper extremity and femur fractures in the
lower extremity are commonly associated with bilateral
DRF. Another important finding of our study was that in
bilateral DRFs with concomitant fractures, the amount
of fragmentation was lower, but postoperative radial
shortening was higher on the dominant side (P=.032 and
P =.029, respectively).

Table 4. Postoperative Functional and Radiological Results of
the Surgically Treated Bilateral Distal Radius Fracture Patients

Surgically Treated
Bilateral DRF (%) (n=18)

Follow-up (months) 10.9 (6.38) (range: 6-30)

QDASH Score 24.1(17.8) (range: 6.8-75)

Radial Dominant side 7.6 (3.9) (range: 0-13.4)

shortening Non-dominant 6.6 (3.1) (range: 0-13)
side

Radial Dominant side 19.6 (7.3) (range: 3.8-30.2)

inclination “\on_dominant 19.4 (4.6) (range: 12-27)
side

Volar tilt Dominant side 8.9 (6) (range: —8-13)

Non-dominant
side

6.6 (5.5) (range: -8.9-12.5)

All variables are described as median (interquartile range) (minimum-—
maximum value).

fDRF, distal radius fracture; n, number of patients; QDASH, Quick
Disabilities of the Arm, Shoulder and Hand Questionnaire Scoring
System.

In our study, the majority of the injury mechanisms were
high-energy injuries (66.7%). Ehsan et al, in their study
of 93 bilateral DRFs, found that bilateral DRF were fre-
quently associated with high-energy injuries, and addi-
tional fractures were more prevalent in these patients."
de Alencar Neto et al. conducted an epidemiologic study
of 13 patients and reported that patients with bilateral
DRFs resulting from high-energy injury are more likely
to have ulna fractures, open fractures, and concomitant
fractures. It is worth noting that the sample size of the
study was small.’”® Our findings are consistent with the
literature. In our research, the most common additional
injuries were found to be around the elbow and femur,
which supports the relationship between bilateral DRF
and high-energy trauma.

In search for a superior treatment method for bilateral
DRF, a study by Dagtas et al. involving 21 patients com-
pared external fixator and plate fixation. The results
showed that the fixator group had less radial shorten-
ing, while the plate group had a longer operative time and
greater radial shortening radiologically.’? Graham et al.
compared radiologic parameters, wrist range of motion,
and upper extremity function in 10 patients with bilat-
eral DRF treated with open reduction and internal fixation
to studies on unilateral distal radius fractures and found
no significant difference.”® The mean QDASH score of
241 in our study further supports the existing literature
on this topic, demonstrating consistency in our findings.
Ehsan et al.’s study reported a mean QDASH score of 22.8
for the plate fixation group, while Graham et al.'s study
reported a score of 24.8.113

In our study, patients with bilateral DRF and concomi-
tant fractures exhibit a lower level of comminution but
a greater amount of postoperative radial shortening on
the dominant side (P=.032 and P=.029, respectively).
When we considered the possible cause of this finding,
we hypothesized that on the dominant side, the trauma
load is distributed over a wider area due to the more con-
trolled reflexive response during injury. In contrast, on the
non-dominant side, due to the more uncontrolled reflex-
ive response, the post-traumatic energy distribution and
load are concentrated at a single point and may cause
more comminution. The greater radial shortening on the
dominant side with lesser comminution can confidently
be attributed to the distal screw alignment of the volar
plate. In the literature, it is observed that as the screws
are placed further from the subchondral area, radial
shortening increases during volar plating.2° On the non-
dominant side with more comminution, the screws were
intentionally placed closer to the subchondral area to
ensure stability, and as a result, the shortening decreased.
On the other hand, on the dominant side with lesser
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comminution, screws are likely to be placed further away
from the subchondral area. This could potentially explain
the increased radial shortening observed on the dominant
side. Supporting these hypotheses requires animal mod-
els and biomechanical studies.

The study had limitations, including a limited number of
patients and a retrospective design. However, a double-
center study was conducted to increase the number of
patients, and more comprehensive data analysis can be
performed with multicenter and prospective studies. It
is important to note that conservatively followed bilat-
eral DRF was not included in this study. Furthermore, the
measurements of functional parameters such as range
of motion or muscle strength were not included in the
study. Prospectively followed-up multicenter random-
ized studies, including conservatively treated patients, will
objectively reveal the epidemiological characteristics and
surgical parameters of bilateral DRF in the future.

In conclusion, bilateral DRF are significant injuries that can
be effectively treated with volar plate fixation. With volar
plating, QDASH scores similar to unilateral DRFs reported
in the literature can be achieved in bilateral DRFs. Despite
their rarity, it is essential to recognize their potential asso-
ciation with the fractures near the elbow. Multicenter
prospective studies are needed to determine the optimal
treatment approach.
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