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Resumo



Objective The objective of the present work was to perform a retrospective study
based on the medical ﬁles and radiographs of the patients, as well as on the socioeconomic data of the patients submitted to distal radio osteosynthesis with locking
plates, evaluating them clinically and radiographically.
Methods The postoperative period was evaluated clinically and radiologically in the
orthopedics and traumatology clinic service of our hospital between 2016 and 2017.
Results In the radiographic evaluation, we found 22 (75.86%) excellent results, 6
(20.69%) good results, and 1 (3.45%) regular result. In the clinical evaluation, the ulnar
deviation obtained a mean of 28.40, a standard deviation (SD) of 3.0 and a coefﬁcient
of variation of 10.56%. The radial deviations averaged 22.93, with a SD of 2.2 and a
coefﬁcient of variation of 9.59%. The range of motion in ﬂexion obtained a mean of
59.43, a SD of 9.86 and a coefﬁcient of variation of 16.59%. The extension obtained a
mean of 53.83, a SD of 5.09 and a coefﬁcient of variation of 9.46%.
Conclusion We have concluded that there is statistical correlation between clinical
and radiographic data, and that the locking plate is a treatment method with a high
success rate in the surgical procedure of distal radius fractures.
Objetivo O objetivo do presente trabalho foi realizar um estudo retrospectivo com
base no arquivo médico dos prontuários e das radiograﬁas dos pacientes, assim como
em seus dados socioeconômicos, , avaliando clinica e radiograﬁcamente as informações dos pacientes submetidos a osteossíntese de rádio distal com placas bloqueadas.
Métodos Avaliou-se clinicamente e radiologicamente o pós-operatório no serviço da
clínica de ortopedia e traumatologia do nosso hospital entre os anos de 2016 e 2017.

Work performed at the Hospital Naval Marcílio Dias, Rio de
Janeiro, RJ, Brazil.
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Resultados Durante a avaliação radiográﬁca, encontramos 22 (75,86%) resultados
excelentes, 6 (20,69%) bons e 1 (3,45%) regular. Na avaliação clínica, o desvio ulnar
obteve média de 28,40, desvio padrão (DP) de 3,0 e coeﬁciente de variação de 10,56%.
O desvio radial obteve média de 22,93, DP de 2,2 e coeﬁciente de variação de 9,59%. A
amplitude de movimento em ﬂexão obteve média de 59,43, DP de 9,86 e coeﬁciente de
variação de 16,59%. Já a extensão obteve média de 53,83, DP de 5,09 e coeﬁciente de
variação de 9,46%.
Conclusão Concluímos que há correlação estatística entre os dados clínicos e radiográﬁcos, e que a placa bloqueada é um método de tratamento com alto índice de
sucesso no procedimento cirúrgico das fraturas de rádio distal.

Introduction
Distal radial fractures are frequent lesions, accounting for 10
to 12% of human skeletal fractures. Most occur after low
energy trauma, such as falling from own height, and are
related to bone density loss (osteoporosis).1
In young patients, on the other hand, these fractures are
associated with high energy traumas, such as trafﬁc accidents, sports accidents and falls from height.
The literature does not mention a single treatment
method that is effective for all types of distal radial
fractures.2,3
Described treatment modalities include plaster immobilization, percutaneous placement of intrafocal, extrafocal or
intramedullary Kirschner wires, dorsal and volar plates and
external ﬁxation.4,5
Recent developments in implants and techniques, such as
locking plates, have changed the orthopedic treatment of
these fractures. The locking plate and screw systems act as a
unit for fracture ﬁxation, unlike conventional plates that
require compression between the implant and the bone for
stabilization. In elderly patients, who have a lower bone
density, these systems provide greater stiffness and better
stabilization than the conventional plates. In addition, the
locking plate-screw mechanism functions as a substitute for
cortical bone, allowing the use of monocortical screws.6
The stable internal ﬁxation has advantages, including
early mobilization of the wrist and ﬁngers, facilitating postoperative rehabilitation and decreasing the stiffness due to
the immobilization period.7
Biomechanical studies demonstrate that locking plates
provide greater stability of ﬁxed fractures than unlocking,
dorsal or volar plates. Volar plates have the advantage of a
lower incidence of complications related to the extensor
tendons when compared to dorsal plates.8
The aim of surgical treatment of unstable distal radial
fractures is anatomic reduction and a better functional recovery of the patient.9,10 However, studies show no correlation
between restoration of volar inclination, radial length, and
radial inclination with better subjective functional outcomes
of patients treated with plaster immobilization or Kirschner
wires.9 The relationship of these radiographic measurements
with the range of motion recovery is controversial.
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Radial length and volar angulation are the features most
cited as responsible for repercussions on the wrist movement of patients treated for distal radial fractures.10
Our objective was to perform a retrospective study based
on medical records and radiographs, evaluating socioeconomic, clinical and radiographic data from patients submitted to distal radial osteosynthesis with locking plates.

Material and Methods
We performed a retrospective study, based on medical records
and radiographs of 30 patients admitted to the Clinical Service
of Orthopedics and Traumatology of Hospital Naval Marcílio
Dias, Rio de Janeiro, RJ, Brazil, submitted to the surgical
treatment for distal radial fractures with speciﬁcally-designed
titanium plates with double distal column and locking in
variable angles. The surgeries were performed by Dr. Saulo
Fontes Almeida and Dr. Jurandyr de Abreu Câmara Filho
between 2016 and 2017. Patients with immature skeleton
were excluded. This project was approved by the ethics
committee of the institution with number 2.447.319.
Sociodemographic data, including age, gender, date of
surgery, side and dominant hand, were obtained and
recorded (►Table 1).
Wrist radiographs in anteroposterior and lateral incidences
were preoperatively classiﬁed according to the universal
method proposed by Cooney and Berger and the AO Foundation.
The Lafontaine instability criteria were used as study
parameters to indicate the surgical procedure in question:
dorsal deviation greater than 20 degrees, dorsal comminution, radial shortening greater than 9 mm, radiocarpal and
distal radioulnar joint involvement, association with ulnar
fractures, distance between intra-articular fragments
greater than 2 mm, and age greater than 60 years-old.
Clinically, the range of motion of the wrist was observed
through ﬂexion, extension, and radial and ulnar deviation
between 6 and 8 months postoperatively. Measurements of
the motion arcs were performed by at least two authors
using a goniometer, and average values were documented.
Anteroposterior and lateral radiographic incidences of
both wrists were used for comparative purposes to control
the surgical reduction. The radiographic control was evaluated according to the Lidström’s anatomical and radiological
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Table 1 Clinical evaluation
Patient

Age

Gender

Affected
arm

Ulnar
deviation

Radial
deviation

Flexion

Extension

Radiological
evaluation

1

91

M

L

26°

21°

55°

50°

Good

2

66

M

L

29°

20°

58°

49°

Good

3

49

F

R

28°

25°

62°

58°

Excellent

4

58

F

L

26°

25°

40°

50°

Excellent

5

63

M

R

29°

26°

45°

52°

Good

6

54

F

R

28°

25°

59°

58°

Excellent

7

31

F

L

30°

25°

62°

59°

Excellent

8

43

M

L

30°

25°

80°

50°

Good

9

76

F

R

29°

24°

56°

52°

Excellent

10

40

F

R

31°

23°

63°

60°

Excellent

11

67

F

L

25°

23°

55°

50°

Excellent

12

63

F

R

34°

25°

48°

56°

Excellent

13

79

F

L

30°

25°

80°

50°

Good

14

50

M

L

30°

25°

70°

63°

Excellent

15

70

M

L

26°

24°

45°

50°

Excellent

16

52

M

R

31°

22°

55°

53°

Good

17

83

F

L

21°

23°

55°

52°

Regular

18

68

F

L

30°

23°

80°

68°

Excellent

19

83

F

L

30°

20°

60°

55°

Excellent

20

84

F

L

32°

22°

55°

48°

Excellent

21

32

M

R

30°

23°

60°

56°

Excellent

22

49

M

L

30°

21°

72°

55°

Excellent

23

68

F

L

25°

20°

68°

45°

Excellent

24

80

F

L

26°

19°

63°

48°

Excellent

25

83

F

R

27°

18°

60°

49°

Excellent

26

58

F

R

30°

25°

55°

53°

Excellent

27

70

F

L

30°

24°

55°

52°

Excellent

28

20

M

L

20°

25°

58°

60°

Excellent

29

63

F

L

30°

22°

50°

58°

Excellent

30

58

F

R

29°

20°

59°

56°

Abbreviations: F, female; L, left; M, male; R, right.

classiﬁcation for distal radial fractures and classiﬁed as
excellent, good, regular and poor (►Table 2).
Clinical and radiographic results were analyzed and
compared.

Results
The results from the 30 patients are shown in ►Table 1;
however, the radiological evaluation of the 30th patient was
lacking from the medical record.
No infections were observed, and all fractures were
consolidated.
Patients ages ranged from 20 to 91 years-old, with a mean
of 56 years-old; 66.6% of the patients were female and 33.3%
male. The left side was affected in 63.3% of the patients,

whereas the right side was involved in 36.3% of the patients.
The radiographic evaluation showed 22 (75.86%) excellent
results, 6 (20.69%) good results, and 1 (3.45%) regular result
(►Fig. 1).
In the clinical evaluation, the mean ulnar deviation was
28.40, with a standard deviation of 3.0 and a coefﬁcient of
variation of 10.56%. The mean radial deviation was of 22.93,
with a standard deviation of 2.2 and a coefﬁcient of variation
of 9.59%. The mean range of motion in ﬂexion was 59.43,
with a standard deviation of 9.86 and a coefﬁcient of variation of 16.59%. In extension, the mean range of motion was
53.83, with a standard deviation of 5.09 and a coefﬁcient of
variation of 9.46%. These results are shown in ►Table 3.
There were no postoperative complications reports in the
patients’ records.
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Table 2 Anatomical and radiological classiﬁcation for distal
radial fractures according to Lidström
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Table 3 Mean, standard deviation and coefﬁcient of variation
from ulnar and radial deviations, ﬂexion and extension
Estimative

Ulnar
deviation

Radial
deviation

Flexion

Extension

Mean

28.40%

22.93%

59.43%

53.83%

Standard
deviation

3.00%

2.20%

9.86%

5.09%

Coefﬁcient
of variation

10.56%

9.59%

16.59%

9.46%

Insigniﬁcant deformity
- Dorsal angle greater than 0° (neutral)
- Radial shortening lower than 3 mm
- Radial inclination loss not greater than 4°
Good
Small deformity
- Dorsal angle between 1–10°
- Radial shortening between 3–6 mm
- Radial inclination loss between 5–9 °
Regular
Moderate deformity
- Dorsal angle between 11–14°
- Radial shortening between 7–11 mm
- Radial inclination loss between 10–14°
Bad
Severe deformity
- Dorsal angle greater than 15°
- Radial shortening greater than 11 mm
- Radial inclination loss greater than 15°

Fig. 1 Radiological evaluations results

Discussion
The distal radial fracture is a complex lesion. It is more
frequent in adult patients after the 4th decade of life,
accounting for 10 to 20% of all fractures seen in the emergency room. The most affected age group is between 60 and
69 years-old, and the incidence is higher in women. However,
in the last 20 years, a second peak of incidence has appeared
in people between 20 and 40 years-old.11–14 In our study,
patients ages ranged from 20 to 91 years-old, with an average
age of 56 years-old, and these fractures were more frequent
after the 5ht decade of life, approaching the values found by
the aforementioned authors.
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There are no Brazilian epidemiological data, but, in the
United Kingdom, the incidence is 9 per 10,000 men and 37
per 10,000 women per year.15 The present study had 20
female patients, corresponding to 66.6% of the sample, and
10 male patients, corresponding to 33.3%, evidencing the
higher incidence of this type of fracture in women. The left
side was affected in 63.3% of the cases, whereas the right side
was involved in 36.3% of the cases.
It has been observed that the volar plate reduces the risk
of tendon irritation, which is one of the major problems of
the dorsal plate. Some authors have reported few complications using this plate. The postoperative complications of the
distal radial fracture discussed in the literature include
extensor or ﬂexor tendon tenosynovitis, reﬂex sympathetic
dystrophy, carpal tunnel syndrome, delayed consolidation,
implant loosening, tendon rupture (long ﬂexor tendon of the
thumb or long extensor tendon of the thumb), defective
consolidation, neural lesions (median nerve) and radiocarpal
and radioulnar arthrosis.8,12,16–22 No complications were
observed in our study.
Leung et al23 reported better functional and radiographic
results with the use of locking volar plates regardless of the
postoperative follow-up time when compared with external
ﬁxators or percutaneous ﬁxation with Kirschner wires. Our
study corroborates these ﬁndings regarding functional
results, but we disagree about the time of postoperative
follow-up, since we observed better results in the evaluation
performed after 6 months.
Fujii et al24 found no relation between the functional
result and the radiographic parameters at the distal end of
the radius as it was before the fracture. Similarly, Jaremko
et al,25 who evaluated patients submitted to conservative
treatment for distal radial fractures, observed that there
was no relationship between functional results and the
fracture reduction to “acceptable” radiographic levels.
Xavier et al18 reported that the radiological values do not
inﬂuence the range of motion; no signiﬁcant difference was
observed because, while the radiographs of certain patients
with smaller wrist motions were classiﬁed as good or
excellent, radiographs from other patients with extensive
wrist mobilization were classiﬁed as regular or poor according to van Eerten et al.26 Drobetz et al20 obtained radiographic results from a total of 30 patients, 24 of whom were
classiﬁed as good or excellent (7 as excellent and 17 as
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good) according to the Lidström method, which corresponded to 80% of the study patients; in addition, four
patients were classiﬁed as regular, and two cases as bad.
Severo et al,27 in a study of distal radial fracture treated
with the Ulson technique, obtained 64 results considered
excellent (43.2%), 62 good (41.9%), 18 regular (12.2%), and 4
poor (2.7%). The mean range of motion at wrist ﬂexion was
65° (normal, up to 80°), whereas, at wrist extension, the
mean range of motion was 61° (normal, up to 70°) determined radiographically by statistical analysis. At our radiographic evaluation, there were 22 (75.86%) excellent results,
6 (20.69%) good and 1 (3.45%) regular. Moreover, analyzing
the data, it can be said that virtually all surgical procedures
were successful, since most (75.86%) led to excellent radiographic results. Regarding the arc of motion, we obtained a
mean ulnar deviation of 28.40°; a mean radial deviation of
22.93°; and 59.43° in ﬂexion, and 53.83° in extension. This
leads us to disagree with Fujii et al24 and Jaremko et al,25
who mention that there is no relation between the functional outcome and the reestablishment of the radiographic
parameters of the distal radial end as it was before the
fracture. However, in our radiographic study, the coefﬁcient
of variation demonstrated a homogeneous scattering result,
corroborating data from Drobetz et al20 and Severo et al,27
who obtained excellent radiographic parameters in the
postoperative period.

Conclusion

6

7

8

9

10

11
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After analyzing the results, we conclude that:
• Distal radial fractures affected patients in their 5th decade
of life.
• Females were most affected.
• There was a predominance of left side involvement.
• After clinical and radiological evaluation, the use of a
locking plate is a method with a high success rate in the
surgical treatment of distal radial fractures.
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