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ABSTRACT

Introduction. Distal radius fractures are one of the most frequent problems in every day practice and almost 17%
of all fractures in adults. We have to very often face effects of low-energy trauma in elderly people. Osteoporotic
bone and composed morphology of fracture forces surgeon to consider operation among the best options of

treatment.

Aim. This is an attempt to compare radiological results achieved by closed reduction and cast immobilization
versus open reduction and internal fixation with ,Aptus®” (Medartis, Basel Switzerland) volar plate, as well as
dynamics of redisplacement during immobilization based on radiological parameters of distal radius.

Material and methods. There were 101 patients in examined group, aged 60 to 91.

Results. Internal fixation lead to smaller secondary displacement comparing to cast immobilization, but
significancy varies depending on fracture morphology. Redisplacement during cast immobilization was
comparable during first seven days and following weeks previous to removal of splint.

Keywords: distal radius, fracture, elderly, operative treatment.

Introduction

Distal radius fractures are one of the most frequent
problems in every day practice and almost 17% of
all fractures in adults [1]. We have to very often face
effects of low-energy trauma in elderly people [2, 4].
Osteoporotic bone and composed morphology of frac-
ture forces surgeon to consider operation among the
best options of treatment.

Risk factors of distal radius fracture are osteoporo-
sis, age, female gender, malnutrition as well as diseas-
es leading to discoordination and causing greater risk
of falling down [3]. There have been noticed greater
occurrence during winter months [5].

Despite the high morbidity there is still no agree-
ment when to choose more invasive methods in elderly
people. Due to diametrically different biological condi-
tion of patients, from self sufficient to totally depen-
dent, individual approach is needed. This is an attempt
to compare results achieved by closed reduction and
cast immobilization versus open reduction and internal
fixation with ,Aptus®” (Medartis, Basel Switzerland)

volar plate, as well as dynamics of redisplacement dur-
ing immobilization based on radiological parameters
of distal radius.

Material and methods

There were 101 patient after distal radius fracture in
examined group, aged 60 to 91. 51 were treated oper-
atively and 50 conservatively. Average age was respec
tively 69.9 and 72.8. In first group there were 49 wom-
an and 2 men operated with “Aptus” volar plate. Indi-
cations for surgery were:
- palmar displacement
- dorsal displacement over 20°
- compression on dorsal cortex
- intraarticular fracture
- unsuccessful reposition
- redisplacement revealed in follow-up care.

Second group consisted of injured immobilized in
the cast. It was satisfactory reposition, disqualification
from surgery due to general condition or patient's per-
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sonal preferences that decided about assigning to this
part. Patients with co-existing distal ulna fracture other
than styloid process were excluded. Each time there
was closed reposition performed to avoid soft tissue
damage, as well as to decrease edema, pain and con-
tracture. Morphology of fractures was classified accord-
ingly to AO references (Figure 1, Table 1).

All patients underwent similar conservative treat-
ment. In A&E department hematoma block was per-
formed by injecting approximately 15 cc of lidocaine
into fracture gap. Sedation with midazolam and fen-
tanyl when required. Next reduction was performed
using Sokolowski's apparatus, and after applying cast
patients went for control X-Ray scan. Follow-up visits
were scheduled for 7" and 28" day after fracture. If
needed immobilization was prolonged for two addi-
tional weeks. Due to poor availability of rehabilitation
no proper protocol could be used.

Patients qualified for operation were treated by
open reduction and internal fixation with ,Aptus”
plate by Medartis. Two millimeter volar locking com-
pression plate was used. Implant is made of titanium
ASTM F136, what enables patient for MR examination,
as well as reduces risk of immunologic reactions, infec-
tions and forming biofilm on its surface [6].

Approach was performed radially to flexor carpi
radialis tendon, as described by Henry. It gives prop-
per visualization of volar cortex, which is crucial for
restoring radial length, and allows firm screws place-
ment in subchondral bone. After fixation plate is cov-

ered by pronator quadratus to prevent tendon irrita-
tion. Volar approach is first choice in instable fractures
with volar displacement of distal fragment or if carpal
tunnel decompression is needed. Appropriate implant
localization is confirmed with image intensifier in
P-A and lateral projections with additional radiocarpal
joint scan. No drainage was performed. After pneu-
matic tourniquet was released few minute pressure was
applied on the wound. Transverse carpal ligament was
released only in patients with preoperative carpal tun-
nel syndrome [8, 9]. After operation patients spent one
or two days in the ward, when radiological control was
performed and rehabilitation instructions given. In first
6 weeks only weight - free active and passive exer-
cises were advised. Sutures were removed after 12 to
14 days. After 6 weeks and control X-ray scan patients
were allowed to use hand freely (Figure 2, Table 2).
X-ray scan were assessed using calibrated measure-
ment in “Exhibeon” 2.7. Four parameters were estimat-
ed - radial height, radial inclination, volar tilt and ulnar
variance. In conservatively treated patients there was
evaluated difference between the status after repo-
sition and follow-up controls after 7 days and 4 to 6
weeks. In operated patients radiological assessment
was conducted after surgery and after 6 weeks. Each
parameter was measured twice to avoid measurement
errors [10]. Obtained data was analyzed with Graph
Pad Prism 5.1. Shapiro — Wilk's test revealed no normal
distribution in both groups. Man — Whitney's was used
to assess significancy of differences in both groups.
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Figure 1. Distribution of fracture cases according to AO classification
Table 1. Distribution of fracture cases according to AO classification
A2 A3 B1 B2 B3 Cl 2 a3
Conservative 16 2 0 10 1 15 4 3
Operative 17 3 1 10 1 12 7 2
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Figure 2. Confirmation of proper placement of the plate

Table 2. Average radiological parameters obtained after reposition in both groups

Height (mm) Tilt (deg) Inclination (mm) Variance (deg)
Conservative 103 1.9 18.6 1.2
Operative 10.2 6.5 16.9 -0.5

Wilcoxon's test was used while examining paired
results of conservatively treated patients. According to
Bioethical Commission of Poznan University of Science
this research was not a medical experiment.

Results

Analysis revealed greater redisplacement during heal-
ing period in conservatively treated patients. Results
proved to be significant in radial inclination and ulnar

variance. Mechanism and morphology of fracture had
an impact on the results. In group with extraarticular
fractures (type A in AO classification) differences were
clearer and significant in radial height, inclination and
palmar tilt. In intraarticular group (type C in AO clas-
sification) parameters haven't varied so distinctly, and
only ulnar variance differed significantly (Figure 3,
Table 3).

Comparing redisplacement in conservatively treat-
ed patients, which occurred in particular periods of
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Figure 3. Average redisplacement between reposition and end of treatment in both groups

Evaluation of radiological parameters after distal radius fracture in elderly people

17



18

Table 3. Average redisplacement between reposition and end of treatment in both groups

Height (mm) Tilt (deg) Inclination (mm) Variance (deg)
Conservative 1.78 4.39 2.39 2.37
Operative 1.23 3.28 1.73 1.77
p < 0.05 ns ns 0.02 0.03

immobilization revealed there is no significant differ-
ence between average change in radiological param-
eters in first 7 days and following weeks before cast
removing.

Intraarticular fractures (type C) lead to greater
redisplacement than extraarticular fractures (type A)
irrespective to method of treatment. Differences were
significant in ulnar variation (conservative treatment),
radial inclination and palmar tilt (operative treatment).

Discussion

Among several radiological parameters describ-
ing three-dimensional structure of distal radius radial
height, radial inclination, ulnar variance and palmar tilt
were chosen. Posttraumatic changes of these param-
eters have greatest impact on biomechanical condi-
tions and range of motion in wrist. AO classification
was used to describe morphology of fractures, as it is
one of the most accurate and enables to assess type
of fracture in relatively objective manner by different
doctors [11, 12]. Many physicians point out necessity
of close control of healing process and fast diagnos-
ing of redisplacement. However | haven't met uniform
protocol of follow-up, 7 days intervals are considered
as sufficient [13]. For patient's safety reason it would
be appropriate to control fragments alignment every
7 days in first three weeks, when fracture consolidates
[13]. Unfortunately, due to limited access to OP clin-
ic X-ray scans were obtained after 7 days and 4 to 6
weeks in patients immobilized and after 6 weeks in
operated patients. After 6 weeks risk of redisplacement
is very low [14].

Examined group of elderly people, with average
age close to 70, varied distinctly in respect of gener-
al condition, physical fitness, intellectual abilities and
motivation to obey recommendation, as well as ability
to finance further rehabilitation. For this reasons objec-
tive evaluation of functional results of treatment was
impossible. Radically different needs and expectations
make there is often no correlation between patient's
satisfaction and objective, radiological outcome [15].
In this group there is no relation between anatomic
reposition and functional results [16, 17]. Furthermore
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comparing dexterity of patients operated with volar
plate, results showed, that older patients need almost
6 months longer rehabilitation to achieve progress sim-
ilar to the young ones [18].

Analysis revealed greater redisplacement during
healing period in conservatively treated patients in all
parameters, but only radial inclination ulnar variance
were significant. We have to consider different mecha-
nism of trauma, leading to varied types of fracture. In
type A fractures we often meet severe dorsal displace-
ment and compression of dorsal cortex. In this group
results were significantly better in all parameters except
ulnar variance. However open reduction with internal
fixation allows more accurate reposition, in type C frac-
tures differences were not that clear. Main goal of this
examination was to assess stability on reposition, not
the quality. Therefore patients with worse reposition
were less prone to redisplacement.

Two plates had to be removed, due to too long
screws irritating extensor policis longus tendon. Luckily
we avoided rupture of the tendon. No serious compli-
cation or infections were noticed in examined group.

Although conservative treatment should be
reserved for nondisplaced and stable fractures, some-
times it must be conducted in patient, that don't agree
for operation or are disqualified due to general con-
dition. Each patient immobilized in cast underwent
radiological control after 7 days. Immediate reveal-
ing of redisplacement and operative treatment gives
better results than delayed osteotomies [21]. Evalu-
ating redisplacement taking place in first 7 days and
following weeks | found they don't vary significantly.
Therefore we may implicate patients with borderline
alignment of fragments should be qualified for surgery
faster. Another closed reposition in these patients is
difficult, and gives acceptable results in only 1/3 of all
fractures [22].

Conclusions

Open reduction and internal fixation leads to minor
redisplacement comparing to closed reduction and cast
immobilization. Type of fracture has great impact on
further changes of radiological parameters.



Intraarticular fractures (type C) lead to greater
redisplacement than extraarticular fractures (type A)
irrespective of method of treatment.

Redisplacement in operatively treated patients in
first 7 days and following 4 to 6 weeks don't vary sig-
nificantly.
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