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Abstract. Aim of the study: to evaluate the efficacy of plates and screws with angular stability in osteosynthesis 
of fractures of the distal radius. Materials and methods: we analyzed 52 patients undergone surgery for fracture 
of the distal radius at the Clinica Ortopedica dell’Università di Trieste; in half of the patients osteosynthesis 
was provided using Synthes’ LCP plates, in the other half we utilized a multidirectional and angular stable 
plate (“Aptus Radius” by Medartis). Mean follow-up was 28 ± 10 months, patients were evaluated with 
DASH score (disability of arm shoulder and hand) and the modified Gartland Werley score. Results: there 
were no significant differences between the two groups in terms of joint function, motility, volar and radial 
mean inclination. Conclusions: based on clinical and radiological results using angular stability plates must 
be considered as the method of election in the treatment of fractures of the distal epiphysis of the radius; in 
particular, thanks to the broader technical capabilities that they allow, are particularly indicated in unstable 
fractures. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

Wrist fractures represent one of the most frequent 
traumatic injuries that come to the observation ortho-
pedists. Mostly affect women over 75 years old sec-
ondary to low-energy trauma, while more rare obser-
vation in young people, in which generally occur after 
high-energy trauma. It is well known that the distal 
epiphysis of the radius represents a region

very frequently affected by phenomena of bone 
reabsorption related to related to post-menopausal os-
teoporosis; it has been demonstrated the presence of a 
decreased bone density in 85% of women who incur in 
a fracture of the wrist and frank osteoporosis in 51%. 
The relative risk that a woman may suffer a fracture of 
the distal forearm was estimated in about 6% at age 80 
and 9% at the age of 90 years (1-3).

Due to the gradual increase in the average of the 
population, which today leads an active life performing 

various recreational sports and frequent outputs from 
their familiar context, the incidence of this lesion is 
likely to increase progressively. The orthopedic surgeon 
can choose among a wide range of possible therapeutic 
strategies in front of a wrist fracture; the same tech-
niques include closed reduction, stabilization and plas-
ter fixation and external or internal techniques.

Still today one of the more frequently used treat-
ments for fractures of the distal radius is conserva-
tive, i.e. the reduction for external operations and the 
subsequent application of a plaster cast; however, if 
on one hand this type of therapeutic approach can 
be economical and devoid of common surgical com-
plications, the results it produces are not always op-
timal, hesitating frequently in losses of reduction, 
deformity, stiffness with fibrosis by prolonged im-
mobilization, functional limitations, very important 
algo-dystrophic syndromes and sometimes difficult 
to be solved.
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In recent years, also in function of the high func-
tional and aesthetic needs that patients have devel-
oped, more and more often is preferred to adopt a type 
of surgical treatment, in order to obtain anatomical 
reduction of the fragments, a stable summary, lower 
risk of developing immediate complications as joint 
stiffness and long-term complications as the secondary 
arthritic changes. Is true in this sense the saying that 
“the more stable is the reduction before and the more 
you will be able to mobilize the wrist “. But in addition 
to stability of the outbreak is very important to restore 
normal angular measurements of the radius; Already in 
1951 Gartland and Werley reported that the restora-
tion of the inclination about 11° inclination and radial 
23° are important for a good functional recovery of the 
radio-carpal joint (4, 5).

Another study found that grip strength, range 
of movement and ability to perform normal daily ac-
tivities were significantly worse in patients with dor-
sal angle >12° respect to those with dorsal angle <10° 
(6). Consequently the results of distal radial fractures 
treated non-operatively or by surgery are related to the 
stability radio-carpal and to carpal and radio-ulnar dis-
tal kinematics (7). Over the past twenty years we have 
seen the development of real surgical techniques for 
the reduction and for the synthesis of this type of frac-
ture, such as external fixers dedicated and intramedul-
lary positioned fixation with percutaneous technique. 
More recently it has widespread the use of a Opened 
surgical technique of Reduction and Internal Fixation 
(O.R.I.F.) with the aim of reconstruct the congruity 
of the articular surface and restore the right length of 
the radius, the inclination and the palmar tilt and thus 
allow an earlier mobilization (8). This type of proce-
dure is also indicated in unstable fractures or those dis-
placed extra and intra-articular of distal radius in adult 
for which it is necessary an accurate reconstruction of 
the articular cartilage surface and the reduction of each 
unstable bone fragment in (of ) the fracture. Until a few 
years ago in backbone decomposition fractures of the 
wrist, was used a dorsal approach for the positioning 
of the osteosynthesis plate because it was mechanically 
more logical to check bone fragments and the fracture 
itself. For treatment of wrist fractures with an anterior 
dislocation fragment was used instead a system of os-
teosynthesis plates positioned in the front; front and 

dorsal decomposition fractures needed then the associ-
ation of a volar plate and a dorsal one, with the require-
ment of a double surgical access. The dorsal approach, 
as reflected in the literature, is more frequently cause 
of complications: although, in fact, reported results are 
satisfying, can be often observed complications such as 
loss of fracture reduction and extenders tendon lesions, 
very close to the means of synthesis, requiring reopera-
tions and sometimes with final results not that much 
satisfying. The volar approach allows the covering of 
plate by the pronator quadratus muscle, the flexor ten-
dons don’t fit closely to the volar surface of the radius 
and therefore the positioning of plaque in this position 
does not determine any adhesion problems or iatrogen-
ic injuries. The volar approach, even in fractures with 
backbone decomposition, has become possible thanks 
to the advent of plates with angular stability, which 
represent a sort of internal fixator such as to guarantee 
the stabilization of bone fragments making them inte-
gral with each them and the plate; new implants allow 
sufficient stability even if the means of synthesis is po-
sitioned on the opposite side to the decomposition (9, 
10). A further technical improvement of angular stabil-
ity plaques has been the production of plaques to asso-
ciate with screws with angular stability that can be in-
serted into the hole without a predefined direction, but 
variable; with this option you do not have to work tak-
ing into account the shape and angle of the holes in the 
plate but you are free to choose the best angle to get the 
optimal tightness of the screw in the free fragment to 
be synthesized. Many are today technical solutions of 
the coupling screw-hole to guarantee however the vari-
ability of angular insertion of the screw into the hole. 
The goal is always to get a stable fixation after the best 
possible anatomical reduction to allow immediate mo-
bilization and optimal recovery of the activities of daily 
living and sports activity; the results that can be read 
in the literature on the use of these new methods of 
synthesis are exciting, with functional recovery almost 
complete and the incidence of complications between 
0% and 10% (11-13). It is important to remember the 
case of our patient that 30 days after surgery had be-
gun, with our surprise, the sport of amateur cycling.

For these reasons, we aimed to perform the fixa-
tion of fractures of the distal radius across the volar 
access using two different types of plate that ensured 
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the advantages of angular stability by minimizing the 
possibility of mobilizing and expanding indications 
even in cases of severe comminution or osteoporosis.

In our department we have begun to make fixa-
tion with the dorsal and the volar plate over five years 
ago, thinking that the internal fixation there could 
have given a better result both from the point of view 
of the quality of the reduction and from clinical side 
with a simple login procedure with the use of stable 
angular plaques.

Aim of the study

The purpose of this study is to evaluate the re-
sults of osteosynthesis in fractures of the distal radio 
through the volar access with angular stability plates 
and screws, to test the clinical results of internal os-
teosynthesis obtained through two types of plates: the 
classic Synthes LCP with fixed holes and the Aptus 
Radius (Medartis) with different angle holes, both 
produced in titanium.

Material and Methods

In the period between January 2005 and Decem-
ber 2010 at the Orthopaedic Clinic of the University 
of Trieste we treated, with volar plates, 52 fractures of 
the joint of the wrist, type A, B and C, about the AO 
classification. Patients included in the study were 36 
women and 16 men with an average age of 58 years 
(minimum of 22 years and maximum 82 years). The 
mean follow-up was 10 ± 28 months (minimum 5 
months, maximum 39 months). Twenty-five patients 
were pensioners, four merchants, six housewives, nine 
workers, five employees, one doctor and two students. 
The methods of trauma were: 34 incidental drops, 6 
falls from ladders, 12 falls from the bike or bicycle. 
The fractures were classified by the AO classification 
system and we reported 10 fractures in Group A (3 
in 2.2, 4 in 3.2 and 3 in 3.3), 15 fractures in Group 
B (4 in 1.2, 5 in 2.2 and 6 in 3.3) and 27 fractures in 
Group C (3 in 1.1, 6 in 1.2, 8 in 1.3; 4 in 3,2 and 6 in 
3.3). The surgery was performed after a mean of 3.4 
days after trauma. In 26 patients we used a plaque with 

angular stability and fixed holes produced by Synthes, 
and in other 26 patients palmar plate with multidi-
rectional holes and variable angle, of system Aptus® 
Radius 2.5 (Medartis) that allows the application of 
the screws with multi-angle of 15° with variability in 
all directions. This technical solution allows to be able 
to search for the stabilization of fragments that oth-
erwise could not be recovered from our screw if the 
hole was with fixed angle. The surgical exposure of the 
fracture was performed through a volar incision, ac-
cording to the “Henry” access. It has never been used 
a dorsal approach or a combined approach. We never 
used the peg that are provided with plaque Aptus. For 
the reconstruction of the anatomical planes, we pro-
ceeded to the careful repositioning of pronator quad-
ratus muscle over the means of synthesis so to ensure 
adequate coverage of the flexors tendons. At the end of 
surgery was applied an elastic bandage, and in cases of 
extreme comminution of fracture or in highly unsta-
ble fractures, we preferred to place a protection valve 
in Scotchcast for 10 days. The correct position of the 
plates and screws was checked with fluoroscopy.

Results

All patients were monitored with the DASH 
score (disabilities of the shoulder, of the arm and of the 
hand), score that considers the ability to use the upper 
limb during the normal life, and the score Gartland-
Werley modified, that considers clinical outcomes (as 
residual deformity, a subjective assessment, and ar-
throsic complications, an objective assessment). All 
patients were monitored with a mean follow-up of 28 
months (min 5, max 39 months).

The average motility of the wrist (Figure 1) was: 
60° in flexion (with a range from 40° to 90°) in patients 
treated with plates at fixed holes and 61° (range 41°-
90°) in the patients treated with plates with variable 
stability screws; extension at 61° (range 25°-90 °) in 
those cases treated with plates at fixed holes, 62° for 
those with variable angle screws; 40° in radio-ulnar de-
viation for those fixed and 43° for those variables (with 
a range from 15° to 55°). Pronation of the forearm was 
85 ° (70°-90°) and 80° (range 50°-90 °) in supination, 
for both. 
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At the check-up the average volar inclination was 
of 8°, the radial inclination was 20° and the ulnar vari-
ance was 0.4 mm for both types of plates. The result 
of the score Gartland-Werley (Table 1) was excellent 
in 5 patients, good in 16, discreet in 4 and bad in 2 
cases, with 84% of results excellent and good, obtained 

with the fixed holes plates (Figure 2) and excellent in 
6 cases, good in 15, fair in 4 and poor in 2 cases in pa-
tients treated with multi-directional plate and screws 
(Figure 3).

So no difference according to the modified Gart-
land-Werley score has been noted towards the two 
types of plates. The average score DASH disability / 
symptom was 9.9 points. No patient complained of 
pain during pronation-supination and was not obbiet-
tivabile any sign of instability in the distal radio-ulnar 
joint.

Discussion

The goal of surgery in fractures of distal radius 
is the same of all the articular fractures: reconstruct-
ing the normal articular surface and maintain mobil-
ity and function. Leung and other colleagues, in their 
randomized trial, that compares the stabilization with 
an external fixator with a volar plate, declare that the 
open reduction leads to better results (14, 15). After 
24 months of follow-up, the results for the fixing unit 
were significantly better than those of external fixation 
according the Gartland-Werley score. Mehling and 
colleagues, using multidirectional plates and screws in 
their work concluded that the treatment of unstable 
fractures of the distal radius with this system ensures 
a stable internal fixation and allows a rapid functional 

Figure 1. Comparison of medium postoperative ROM in the 
two different types of plates with angular stability

Table 1. Results according to the Gartland and Werley score 
for the 2 plates used

 Gartland – Wereley score Result
 fixed-holes plates variable-holes plates 

   2   2 Low
   4   4 Medium
 16 15 Good
   5   6 Excellent

Figure 2. A: 56 years old woman with articular fracture of the distal radio. B: radiographic check 6 months after surgery: synthesis 
with angular stability plate Synthes LCP 
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recovery (16). Thanks to the fixation of the screw with 
multi-angle and two lines of cortical screws, character-
istics in the plate with variable holes, you can get an 
optimum recovery of the articular surface. The fixing of 
articular central surface is guaranteed from the distal 
line, the dorsal subchondral support from the proxi-
mal line. implants with screws with angular stability 
have many advantages compared to previous systems 
without stability screws: distal screws, integral with 
the plate, allow, on one side, a stabilization of the im-
plant against lateral movement and, on the other side, 
a greater resistance to the easing of the screws. Thus 
comes to be constituted a “shelf ” support under the 
distal radial articular fractured surface.

According to our experience the design and the 
production of plates with the system of screws for 
multidirectional insertion has led to an improvement 
ensuring the stabilization of the fracture osteosynthe-
sis of bone fragments otherwise unreachable with the 
screws in the direction obligated. The multi-direction 
is possible thanks to the particular conformation of 
the plate hole and screw heads, both characterized by 
three ridges that allow the locking of the heads in the 
hole of the plate with a variable direction. In fact, the 
Aptus Radius plates have these properties, with screws 
inserted at an angle of +/-15° of rotation: this ensures 
an excellent and full angular stability. Clinical and 

radiological results of osteosynthesis of distal radius 
fractures treated with plates with angular stability and 
possibility of insertion of screws in a multi-directional 
way are very interesting, but still similar to those of 
other plates stability. Surely the added value of systems 
with implant of the screws in a multi-directional way 
is the possibility to modify the insertion of any screw 
also in subsequent times, as in the case of initial mal-
position of the screw. A further characteristic of Aptus 
Radius plates is the possibility of insertion of a side 
screw for the synthesis of the radial styloid, thanks to 
the presence of an additional hole.

Conclusions

To sum, we believe that the use of angular-stabil-
ity plates, positioned with volar access, on the basis of 
radiological and clinical results (subjective and objec-
tive) should be considered as the method of election 
in the treatment of all fractures of the distal epiphy-
sis. Despite not having detected significant differences 
between the two types of plates with angular stability 
used for the treatment of wrist fractures in our study 
seemed that those with variable angle allow more tech-
nical possibilities, providing a stable synthesis of all 
the fragments, especially in those fractures that can be 

Figure 3. A: 65 years old woman with many fragments fracture of the distal radio. B: radiographic check 3 months after surgery: 
synthesis with angular stability plate Aptus Radius 
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defined as “unstable” for the degree of fragmentation, 
associated osteoporosis and the age of more than 75 
years. Further studies seem to confirm this our impres-
sion, however, considering that the plates of Medartis 
are the most complete in the stabilization of fractures 
of the distal radius (17, 18). To remember that in each 
case, to obtain the best possible result, it is necessary 
that the reduction of the fracture and of little bone 
fragments occurs in a more anatomically possible way 
before performing the positioning of the plate and sta-
bilization with screws. It is therefore considered that 
the osteosynthesis with angular stability plates and 
multi-directional screws is currently the “gold stand-
ard” for the treatment of meta-epiphyseal distal frac-
tures of radius, allowing an anatomic reduction of the 
fracture and early mobilization of the joint.
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