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Abstract Objective The present paper aims to present results from radiographic evaluations of
patients with extra-articular distal radius fractures submitted to percutaneous fixation
with a 3.5mm solid screw.
Methods Analytical, descriptive and retrospective case series of 16 patients with
evaluation of the radiographic parameters.
Results The average age of the study population was 46.5 years old (25–60 years old);
81.25% of the samplewas female. The average time until surgery was 8.8 days (4–14days).
The mean preprocedural volar tilt was - 7.41° (�23.48°–5.29°, standard deviation [SD]
�6.59°). The mean volar tilt immediately after surgery was 5.93° (SD�6.23°, p<0.001).
Therewas no statistical difference in volar tilt values after 6months of follow-up. Themean
preprocedural radial height was 4.13mm (�7.8mm–9.5mm, SD�5.06mm). Therewas a
statistically significant increase at the immediate postoperative period to 10.04mm
(p¼0.002), and a significant reduction at 6 months to 9.55mm (p¼0.012). The
consolidation rate was 100% with the technique used, with a minimal complication rate.
No patient had infection or required a reoperation.
Conclusion The technique was effective for the treatment of distal radial extra-
articular fractures at 6 months, with a low complication rate; radiographic parameters
values were acceptable and close to the anatomical ones.

Resumo Objetivo Apresentar o resultado das avaliações radiográficas dos pacientes com
fraturas extra-articulares do rádio distal submetidos a fixação percutânea com parafuso
maciço de 3.5mm.

� Study developed at the Orthopedics and Traumatology Service,
Santa Casa de Porto Alegre, Porto Alegre, RS, Brazil.
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Introduction

Distal radius fractures are among themain extremity injuries,
accounting for � 17% of total limb fractures.1 It is estimated
that 640,000 cases occur annually in the United States,2 but
there are no demographic studies in Brazil showing the real
magnitude of these lesions. High-speed accidents and falls
from height are among the most common causes of these
fractures; theirmainmechanisms involve traumato thehyper-
extended or flexed wrist.3,4

Treatment options for distal radius fracture include con-
servative therapy, which is indicated whenever possible to
reduce it, keeping it stablewith cast immobilization, or when
the patient has no clinical conditions for surgical correction.
Surgical treatment is indicated for unstable, intra-articular
and comminuted fractures.1,4

Despite the advancement and diversity of surgical options
in recent years, distal radius fracture treatment remains a
controversial subject.4,5 Closed reduction with percutaneous
Kirschnerwiresfixationhasbeen themostcommontreatment
method for unstable extra-articular distal radius fractures.4,5

However, specific limitations and complications diminished
its indication. Lack of stability, the need for restrictive immo-
bilization, skin irritation, wire pathway infection, and even
nerve damage are complications that may limit postoperative
rehabilitationsuccess. Inaddition, upto44%of thecasesevolve
with late complications, suchasmaterialmigrationor fracture,
and vicious fracture healing.1,6

In the last 10years, new technological therapeutic options
have been gaining prominence. Among them, the surgical
treatmentwithopen reductionandvolar locking platefixation
has become a popular method for most fracture patterns, as it
can provide rigid stabilization, early movement and faster
functional recovery. However, despite these advantages, this
treatment is associated with significant soft tissue dissection,
moderate complication rates and longer surgical time.7–14

Nevertheless, there are different ways for distal radius
fracturefixation, especially for extra-articular injuries,without
the risks involved in open surgery. The replacement of Kirsch-
ner wires with cannulated and solid screws in percutaneous
surgery has shownsuperior outcomes, less surgical aggression,
shorter postoperative rigid immobilization time and fewer
late complications; in addition, its results are similar to those
obtained with volar block plates.2–15 Unlike other percutane-
ous techniques reported in the literature,wedescribeafixation
technique using a single 3.5mm solid screw to treat extra-
articular fractures of the distal radius.

Materials and Methods

The present study was approved by the Research Ethics Com-
mittee of the institution, under the number CAAE
00854018.3.0000.5335. Inclusion and exclusion criteria are
presented in ►Table 1. All of the patients who underwent
fixation of a distal radius extra-articular fracture with a solid,
3.5-mm screw from October 2016 to December 2018 were
included. The total valid sample consisted of 16 patients. One
patient was excluded for not completing the required mini-
mum follow-up of 6 months. Radiographic evaluations were
performed preoperatively, immediately postoperatively, and
6monthspostoperatively. Radiographicdatacollected included
volar tilt (in degrees) and radial height (in mm).

Statistical analysis was performed in PASW Statistics for
Windows, Version 17 (SPSS Inc. Chicago, IL, EUA) software, and
the Friedman test with Bonferroni correction was used for
multiple comparisons. Findingswere confirmed by a repeated
measures analysis of variance (ANOVA) with Bonferroni post-
hoc test.

Surgical technique
All of the patients had extra-articular distal radius fractures
(►Figure 1) and underwent the procedure in the operating

Métodos Série de casos, analítica, descritiva e retrospectiva de 16 pacientes com
avaliação dos parâmetros radiográficos da técnica utilizada.
Resultados A média de idade da população estudada foi de 46,5 anos (25–60 anos),
sendo 81,25% do sexo feminino. O tempo de espera até a cirurgia foi de 8,8 dias (4–14
dias). O tilt volar médio pré-procedimento foi - 7,41° (�23,48°–5,29°, desvio padrão
[DP]�6,59°). O tilt volar imediatamente após o procedimento cirúrgico foi deþ 5,93°
(DP�6,23°, p<0,001). Sem diferença estatística nos valores de tilt volar ao final de 6
meses de evolução. A altura radial pré-procedimento foi de 4,13mm (�7,8°–9,5°,
DP�5,06°). Aumento estatisticamente significativo no pós-operatório imediato para
10,04mm (p¼0,002). Redução significativa ao final de 6 meses para 9,55mm
(p¼0,012). Atingimos 100% de consolidação com a técnica utilizada, com índice
mínimo de complicações. Nenhum paciente apresentou infecção ou precisou ser
reoperado.
Conclusão A técnicamostrou-se eficaz para o tratamento de fraturas extra-articulares
da extremidade distal do rádio ao final de 6 meses, com baixo índice de complicações e
parâmetros radiográficos aceitáveis e próximos dos valores anatômicos.
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room. Anesthesia consisted in sedation and peripheral block.
After adequate antisepsis, sterile fields were positioned, and
a pneumatic tourniquet was activated at the root of the
operated limb. After gross reduction of the fracture and
acceptable alignment under radioscopic control, a single 1
to 2 cm incision was made in the distal portion of the radial
styloid process (►Figure 2), between the first and second
extensor compartments. Tissue dissection was performed
until visualization of the bony screw insertion point. Radial
and ulnar cortical perforation were performed, respectively,
with a 3.5mm and a 2.5mm drill, using soft tissue protector
and great care not to damage regional neurovascular struc-
tures. The drilled path was confirmed by fluoroscopy.

After proper measurement and preparation, a 3.5mm
solid screwwas inserted into the radial medial cortex. Screw
positioning and fracture stability were fluoroscopically
checked (►Figure 3). Plane closure and sterile dressing
placement were performed. Patients were kept with a short
arm cast for 14 days.

Postoperative and follow-up
After 14 days of immobilization, the surgical sutures were
removed, and the patients were allowed to initiate motor
physical therapy for range ofmotion gain, analgesia and local
edema control. Radiographic control was performed on
outpatient return visits (►Figure 4).

Results

Demographic data are shown in ►Table 2. The initial study
group included 16 patients (81.25%women), with an average
age of 46.5 years old (25–60 years old). The average time from

Fig. 1 Anteroposterior (AP) and lateral (L) radiographs from an extra-
articular fracture of the distal radius.

Table 1 Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Age ranging from 18 to
60 years old

Extra- and intra-articular
complex fractures

Good bone quality Lesions operated> 14 days
after the initial trauma

Up to 14 days between
trauma and surgery

Previous surgery for the same
fracture

Osteopenia or osteoporosis
signs

Patients>60 years old

Concurrent lesions at ipsilateral
upper limb

Open fractures

Associated neurovascular lesions

Fig. 2 Incision for percutaneous approach to the fracture.

Fig. 3 Fluoroscopic control of fracture reduction and alignment after
solid screw fixation.
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trauma to surgery was 8.8 days (4–14days). The main mech-
anismof traumawas fall fromownheight (75% cases;n¼13),
followed by trauma from heights � 1 meter (n¼2) and
during sports activity (n¼1).

Radiographic parameters and volar tilt analyses are
shown in ►Table 3. The mean preprocedural volar tilt was
- 7.41° (�23.48°–5.29°, standard deviation [SD], 6.59°). The
mean value immediately after fracture reduction and fixa-
tion was 5.93° (SD 6.23°, p<0.001). At 6 months, the mean
final value decreased to 5.68°, but this reduction had no
statistical significance (p¼0.095).

Radiographic parameters and radial height analyses are
shown in ►Table 4. The mean preprocedural radial height
was 4.13mm (�7.8mm–9.5mm, SD 5.06mm). The mean
immediate postoperative radial height was 10.04mm, rep-
resenting a statistically significant increase (p¼0.002). At
6 months, the mean value decreased to 9.55mm, with a
statistically significant reduction between the 2 time points
(p¼0.012).

Threemonths after the surgery, the fracture consolidation
rate was 100% (►Figures 5, 6 and 7), and all of the patients
presented satisfactory range of motion (►Figure 8). One
patient still presented chronic postoperative pain, most
likely caused by ulnar styloid process pseudarthrosis. There

were no infectious conditions and no patient needed to be
reoperated.

At 6 months, the radiographic parameters were close to
anatomical values. One patient had an unsatisfactory radio-
graphic result, with - 11.4° volar tilt. We believe this result
was due to a technical failure during fracture reduction.

Fig. 4 Anteroposterior (AP) and lateral (L) radiographs for postop-
erative outpatient control of an apparently consolidated fracture
treated according to the presented technique.

Table 2 Demographic Data

Sample (n) 16 patients

Age 46.5 years old (25-60)

Gender Female, n¼ 13 // Male, n¼3

Time until
procedure (days)

8.8 (4-14)

Trauma Mechanism Fall from own height (n¼ 13),
fall from 1 meter or more height
(n¼ 2), playing sports (n¼1)

Table 3 Volar tilts (in degrees) comparisons at the three time
points

Preoperative
Volar Tilt

Immediate
Postoperative
Volar Tilt

p-value

Mean
value

�7.41
(�23.48–5.29)

þ5.94
(�11.46–12.00)

< 0.001

Standard
Deviation

�6.59 �6.24 �

Preoperative
Volar Tilt

Volar Tilt in
6 months

p

Mean
value

�7.41
(�23.48–5.29)

þ5.68
(�11.40–12.00)

< 0.001

Standard
Deviation

þ6.59 �6.27 �

Immediate
Postoperative
Volar Tilt

Volar Tilt in
6 months

p

Mean
value

þ5.94
(�11.46–12.00)

þ5.68
(�11.40–12.00)

0.095

Standard
Deviation

�6.24 �6.27

Table 4 Radial height (in mm) comparisons at the three time
points

Preoperative
Radial Height

Immediate
Postoperative
Radial Height

p

Mean
value

4.13
(�7.8–9.5)

10.04
(6.6–11.30)

0.002

Standard
Deviation

�5.06 �1.26 �

Preoperative
Radial Height

Radial Height in
6 months

p

Mean
value

4.13
(�7.8–9.5)

9.55
(5.70–11.00)

0.007

Standard
Deviation

�5.06 �1.51 �

Immediate
Postoperative
Radial Height

Radial Height in
6 months

p

Mean
value

10.04
(6.6–11.30)

9.55
(5.70–11.00)

0.012

Standard
Deviation

�1.26 �1.51
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Discussion

Interest in minimally invasive osteosynthesis has been grow-
ing worldwide.16 The development of imaging and fixation
devices enabled the treatment of different types of fractures
with minor dissection and less surgical aggression. Minimally
invasive surgery is usually associated with smaller incisions,
minimal blood loss, shorter hospital stays and faster return to
daily activities.17

Although historically percutaneous fixationwith Kirschner
wires has been widely used to treat extra-articular distal
radius fractures, the trend to use volar locking plates is
increasing. The lack of stability of thewirefixation, in addition
to potential vicious consolidation and pin path infection, are
some of the main reasons for this decrease in popularity.

A study from Gereli et al.15 compared results from percu-
taneous fixation with two cannulated screws and fixation
with a volar locking plate. The average surgical time was
53minutes (40–80minutes) in the cannulated screws group
and 77.7minutes (60–90minutes) in the volar locking plate
group, with p¼0.001. At the 2-month follow-up, patients
from the percutaneous fixation group had greater range of
motion in pronation (66° versus 58°, p¼0.005) and supina-
tion (59° versus 51°, p¼0.025), but both groups had equal
range of motion at the end of the study. The study also

suggested that there is no significant difference between
groups regarding early return to daily activities.

A recent meta-analysis17 comparing open reduction and
internal fixation (ORIF) to external fixation treatment showed
significantly higher results in the Disabilities of the Arm,
Shoulder and Hand (DASH) questionnaire favoring the ORIF
group, which used volar locking plates. The questionnaire
assesses the ability of the patient to perform their daily
activities using the upper limb and sets up an important
validated method for postoperative functional assessment.
In addition, the studyconcludes that theORIF grouphadbetter
volar tilt restoration and forearm supination, but lower grip
strength when compared with the external fixation group.

Jupiter et al.19 and Zhang et al.20 state that early mobility
allowed by volar locking plates would be a critical factor for
significant clinical improvement. However, Handoll et al.,21 in
a systematic Cochrane review, concluded that evidence from
randomized trials on rehabilitation of adult distal radius
fractures is insufficient to establish the effectiveness between
immobilization time and different postoperative interven-
tions. Handoll et al.21 also suggest that large centers should
identify priority issues for patient rehabilitation to improve
scientific evidence quality.

Stinton et al.22 performed a state-of-the-art longitudinal
meta-analysis to assess recovery during the first 2 postoper-
ative years following a distal radius fracture treated with a
volar locking plate. These authors concluded that significant

Fig. 5 Pre- and postoperative radiographs of fractures treated
according to the presented technique.

Fig. 6 Pre- and postoperative radiographs of fractures treated
according to the presented technique.
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clinical improvement can be achieved within 12 months;
next, there is a “stable plateau”, with levels normalization.

In Brazil, Pardini Júnior et al.23 evaluated radiographical
results from 34 patients undergoing percutaneous treatment
for distal radius fractures with Kirschner wires. Even though
the mean fracture volar tilt worsened (from - 2.03° in the
immediate postoperative period to - 3.82° at the end of the
study), no statistical significance was found (p¼0.511).

Piva Neto et al.24 also analyzed percutaneous treatment
radiographical results at 6weeks. This study did not compare

radiographic parameters from the immediate postoperative
period and the end of evaluation period, precluding the
assessment of a potential fracture reduction loss during
the consolidation process.

Comparing the present study with the aforementioned
Brazilian researches, we obtained superior results regarding
average volar tilt restoration (5.68° versus - 3.82° and 3.3°)
and similar height restoration (9.55mm versus 9.47mm) as
Piva Neto et al.24 In addition, our technique was associated
with a lower number of complications and no infection.

The technique presented in the present article can be used
as a low-cost option for extra-articular distal radius fracture
treatment. Countries with lower monetary power need
alternatives to circumvent the low availability of volar lock-
ing plates.

Percutaneous fracture treatmentwitha solid, 3.5-mmscrew
allowed stable fixation and early onset of motor physical
therapy, maintaining radiographic parameters similar to ana-
tomical values at the end of a 6-month period. In addition,
theminimal incision for osteosynthesis andminimal soft tissue
dissection also resulted in minimal pain at the immediate
postoperative period. Therewere nocases of infection through-
out the follow-up period.

The present study has some limitations. The specific type
of fracture, the type of fixation used, and the various inclu-
sion and exclusion criteria significantly restrict the study
sample number and power. In addition, we believe the
average time from trauma to surgery was high (average of
8.8 days). As this is a study conducted in the public health
system, its bureaucracyand hierarchyusually lead to a longer
waiting time, a factor that may be directly related to inferior
results. Another limitation was the impossibility to stan-
dardize postoperative motor physical therapy protocols.

Conclusion

Percutaneous fixation with a 3.5mm cortical screw is a
useful and inexpensive option for the treatment of extra-
articular distal radial fractures. The technique was very
effective, with acceptable maintenance of radiographic

Fig. 8 Range of motion six months after surgery.

Fig. 7 Pre- and postoperative radiographs of fractures treated
according to the presented technique.
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parameters, allowing early wrist mobilization, and a low
complication rate.
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