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The results of non-surgical treatment for unstable distal radius
fractures in elderly patients

Ileri yas doneminde cerrahi disi yontemlerle tedavi edilen radius alt uc kirtklarimin sonuclart

Ayhan KILIC, Ufuk OZKAYA, Yavuz KABUKCUOGLU, Sami SOKUCU, Seckin BASILGAN

Taksim Education and Training Hospital Orthopaedics and Traumatology Department

Amag: Bu caligmada yagh hastalarda cerrahi dig1 yontem-
lerle tedavi edilen instabil radius alt u¢ kiriklarinin anato-
mik ve fonksiyonel sonuglar1 degerlendirildi.

Calisma plani: Altmig beg yasin tizerinde 29 hasta (7 erkek,
22 kadin; ort. yag 72+7) instabil radius alt u¢ kirig1 nede-
niyle kapal1 yerlestirme ve kisa kol sirkiiler al¢1 uygulamasi
ile tedavi edildi. AO siniflandirmasina gore kiriklarin tiimii
tip C idi. Anatomik sonuglar Stewart radyografik olg¢iitle-
rine gore degerlendirildi. Islevsel degerlendirme Q-DASH
(Quick-Disability of Arm, Shoulder and Hand) sorgulamasi
ile yapildi. Hastalarin kemik mineral yogunluklar1 ve sag-
lam tarafla kargilastirmali olarak kavrama giicleri ve el bile-
ginin eklem hareketleri 6l¢tildii. Ortalama takip siiresi sekiz
ay (dagilim 6-12 ay) idi.

Sonuclar: Kiriklarin tiimii ortalama 4+1 hafta icinde kay-
nadi. Yirmi iki hastanin (%75.9) kemik mineral yogunlugu
Olclimlerinde osteoporoz saptandi. Kemik morfolojik indeksi
6l¢timiinde ise 26 hastada (%89.7) bolgesel osteoporoz bulun-
du. Tedavi sonrasinda radius tilt agist +5.6+5.4°, inklinasyon
agist 17+4.6°, radius yiiksekligi 9+2.3 mm, ulnar varyans
pozitifligi ise 2.8+2 mm ol¢iildii. Bes hastada (%17.2) radius
eklem yiiziinde 1 mm’yi gecmeyen basamaklanma saptandi.
Stewart degerlendirme Olgtitlerine gore, 15 hastada (%51.7)
iyi, 12 hastada (%41.4) orta, iki hastada (%6.9) ise kotii sonug
alindi. Q-DASH puan: ligiincii ayda 38+19.2, son kontrolde
ise 23+2.4 bulundu. Kirik taraf el bileginin kavrama kuvveti
saglam tarafin %57.3+12.5’ine, ekstansiyon/fleksiyon hare-
ket aciklig1 saglam tarafin %52+14’line, pronasyon/supinas-
yon hareket agiklig1 ise %75+16’line geriledi. On bir hastada
(%37.9) komplikasyon gériildii. Ug hastada (%10.3) kétii kay-
nama gelisti ve diizeltici osteotomi ile tedavi edildi.
Cikarmmlar: Yasl hastalarin cerrahi riskleri ve sinirl tedavi
beklentileri goz oniine alindiginda, instabil radius alt u¢ ki-
riklar1 kapali yerlestirme ve kisa kol alci ile tedavi edilebilir.

Anahtar sozciikler: Yaslilik; Colles kirig1; kirik fiksasyonu, in-
ternal; osteoporoz /komplikasyon; radius kirigi/tedavi.

Objectives: This study was designed to evaluate anatomical
and functional results of non-surgical treatment for unstable
distal radius fractures in the elderly.

Methods: Twenty-nine patients (7 males, 22 females; mean
age 7242 years) aged =65 years were treated with closed
reduction and short-arm circular casting for unstable distal
radius fractures. According to the AO classification, all pa-
tients had type C fractures. Anatomical and functional re-
sults were assessed using the Stewart criteria and Q-DASH
(Quick-Disability of Arm, Shoulder and Hand) question-
naire, respectively. Bone mineral density measurements
were performed. Grip strength and wrist range of motion
were measured in comparison to the unaffected side. The
mean follow-up was eight months (range 6 to 12 months).

Results: Union was achieved in all fractures within a mean of
4+1 weeks. Bone mineral density measurements showed os-
teoporosis in 22 patients (75.9%), and 26 patients (89.7%) had
regional osteoporosis in cortical width measurements. After
treatment, radiographic measurements showed the following:
radius tilt angle +5.6+5.4°, inclination angle 17+4.6°, radial
height 9+2.3 mm, and positive ulnar variance 2.8+2 mm. Five
patients (17.2%) exhibited an articular step-off of less than 1
mm on the radial surface. According to the Stewart criteria,
the results were good in 15 patients (51.7%), moderate in 12
patients (41.4%), and poor in two patients (6.9%). The mean
Q-DASH score was 38+19.2 at three months, and 23+2.4 at
final follow-up. Grip strength, extension/flexion, and prona-
tion/supination were measured as 57.3+12.5%, 52+14%, and
75+16% of the unaffected side, respectively. Complications
were seen in 11 patients (37.9%). Three patients (10.3%) de-
veloped malunion which required corrective osteotomy.

Conclusion: Unstable distal radius fractures can be treated
with closed reduction and cast application in low-demand
elderly patients to avoid risks and complications of surgery.
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Distal radius fractures are commonly seen espe-
cially among elderly women."! As a consequence of
such fractures that are usually due to accidental fal-
ling, pain as well as movement constraints and mal-
formations may be seen.”! In the treatment of further
debilitating illness of the limited lives and expectati-
ons of elderly patients, numerous factors should be
considered. Regional variable such as instability of
fracture, the intraarticular extension and quality of
bone tissues as well as the general medical condition
of patient are determinants of the treatment. Further-
more, the significant relationship between recovery of
anatomical integrity and functionality is uncertain in
elderly patients contrary to younger ones.!* For this
reason, nonsurgical methods are used to treat elderly
patients whereas surgical methods are often preferred
to ensure anatomical realignment of unstable intraar-
ticular fractures in younger patients. However, pain-
less recovery of wrist functionality among elderly is
as important as younger patients.!!!

In this prospective study, we aimed to determine
the outcomes as well as related systemic and regional
factors influencing the results of nonsurgical methods
used to treat unstable distal radius fractures.

Patients and methods

29 (7 male, 22 female average age 72+7 yr) pa-
tients with unstable distal radius fracture, who were
treated with nonsurgical methods in our clinics bet-
ween 2006 and 2008 were included. Inclusion criteria
were a) 65 years or older, b) meeting the instability
criteria for radius distal fractures (tilt angle at volar
direction is 25°; angulation at dorsal direction is more
than 10°; stepping on the articular facet is more than
2 mm; radial shortening is more than 5 mm and or
dorsal break, c¢) demonstrating acceptable fracture
realignment after closed reduction, were considered
eligible.''” Fractures were on the dominant side in 11
(38%) patients. All fractures were type C (C1: 13, C2:
14, C3:2) according to AO classification (Table 1). All
fractures were due to falling, with 19. 2°+ 7. 3° dorsal
angulation. Closed reduction was conducted to all pa-
tients upon their informed consent, in the emergency
room. Neither general nor regional anesthesia was not
given to any of those patients during the intervention.
For those who stated intolerance for pain, Diclofenac
sodium or Metamisole sodium was administered int-
ramuscularly for analgesia before reduction. After the
closed reduction maneuver, short-arm circular casting

was made starting from metacarpophalangeal joints
to elbow. Wrist position was fixed at flexion by 30°,
ulnar deviation by 10° and pronation by 60°. Align-
ment was evaluated after comparative front, back and
side X-ray graphics. Elevation was advised for patients
to control edema. Patients were informed about the
complications of casting and compartment syndrome,
and then invited for control visit a day after. X-rays
for control were repeated at day 2 and 7. Physical exa-
minations after removal of cast were implemented by
the end of week 4 (Figures 1, 2). Patients were trained
about isotonic and isometric exercises for wrist, fin-
gers and elbow. For every quarter after then, patients
were called for control visits. Anatomical findings
were evaluated in reference to Stewart radiological
criteria. For functional assessment, Q-DASH(Quick-
Disability of the Arm, Shoulder and Hand) rating
scale was used starting from the 3rd month of the tre-
atment. By using Q-DASH, 11 different daily functi-
onality of the patients were scored between 1 to 5.1
Increase in scores were interpreted as increase in the
severity of functional problems. Bone mineral density
(BMD) was measured by using a double beam X-ray
absorption technique (DEXA, Lunar DPX-IQ (GE
Lunar Corp, Madison, WI). BMD readings were eva-
luated in reference to World Osteoporosis Foundation
(WOF) classifications. Measurements that yields a T
score for hip and spine regions between 1.5 and 2.5
were concluded as osteopenia and those above 2.5
were considered as osteoporosis.!'*!*! Additionally,
regional osteoporosis and bone morphological index
(BMI) findings were evaluated. This evaluation is
made by subtracting the sum of internal bone cortex
thicknesses measured at the mid line of 2. Metacarp
diaphisis by using AP radiography, from the distan-
ces between external cortexes, This values below 4.17
mm for 60-70 years old patients and 2.79 mm for tho-
se older than 70 were considered as osteoporosis.!'™
Joint movements were measured by using a standard
goniometer and the proportional evaluation was made
in reference to the healthy side. Grasping forces of
the wrist were measured in comparison to the healthy
side (Sammons Preston Inc, Bolingbrook, IL).

Statistical analyses of the findings were made by
using SPSS version 11.5 software. Cross control tables
were evaluated by Pearson’s test and non-parametric
tables were analyzed with Wilcoxon signed-rank
test.
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Figure 1. A 60 year-old female pétiént was admitted left radius intraarticular

e

fracture(AO C2). (a) AP/lateral radiographs in pre-reduction period
(b) AP/lateral radiographs after the tratment (c) X- rays in last follow-
up (d) wrist functions (e) The evaluation of the regional osteoporosis
by bone morphological index (BMI) in AP radiography. Bone mineral
density(BMD) was measured by DEXA. Results of measurements
BMI:3, T score: 3. 5. Radiographycal values of fractured wrist were
changed after the treatment: radius inclination angle 12° to 24°, radial
tilt angle +30° to +5°, radius height 7 mm to 14 mm, ulnar variance +3
mm ve neutral. Results of stewar rating scale and DASH scores res-

pectively 3 and 4. 5 points.

Results

Patients were followed up for 8 (rank, 6-12)
months. Fractures were all recovered clinically
in 4 =1 week. Within the first 2 weeks, >5° dorsal
inclination in the radial tilt angle and/or > 2 mm
positive changes in the ulnar variance were recor-
ded in 8 (27.6%) patients. Such loss of reductions
were treated either by rereduction and casting. 22
(75.9%) patients were diagnosed to have osteoporo-
sis in relevance to low bone density. Only 3 (10.3%)
patients were using medications preventing bone
degradation for the treatment osteoporosis. Bone
morphological index measurements made on the
2. metacarpal diaphysis revealed that 26 patients
(89.7%) had regional osteoporosis.

Radiological measurement results of both sides
are demonstrated (before and after the treatment)
in [table 1]. >1 mm articular step off was recorded
in five (17.2%) patients. 15 (51.7%) patients were
good, 12 (41.4%) patients were moderate and 2
(6.9%) patients were bad in reference Steward Cri-
teria. Q-DASH scores were 38+19.2 and 23+2.4 for
3rd month and last follow-up, respectively. Gras-
ping forces were measured as 27+1 kg for healthy
side and 11.5+1.8 kg for fractured side. The loss
of grasping forces was calculated as 57%=+12.5 for
the fractured side. As a percentage of the healthy
side, extension/flexion movement was 52%=+14
and pronation/supination movement clearance was
75%=16.
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Table 1. Radiological data

healty side

fractured side fractured side

(initial) (last follow-up)
Radial inclination (%) 25.0£3.5 14.0+4.0 17.0+4.6
Volar tilt (°) -3.6+4.0 +19.2+7.3 +5.6£5.4
Radial height (mm) 14.0+1.0 8.6£3.0 9.242.3
Ulnar varience (mm) 0+0.5 5.4+4.0 2.8+2.0

Statistical evaluation
Wilcoxon ranked-sign test

- Volar tilting and inclination angles as well as he-
ights of the fractured radius was significantly diffe-
rent than the healthy side (p<0.05).

- Post-treatment findings were suggesting healing
while the difference between measured values and
angles of healthy wrist, except radial tilting were sta-
tistically significant (p<0.05).

Pearson correlation test

- There was a good level of negative correlation
between radial inclination and bone morphological
index, after the treatment (r:-0.6; p<0.05).

- There was a good level of correlation between
age and ulnar variance positivity (r: 0. 82; p<0. 05).

- A week to moderate correlation between gras-
ping power and post-treatment inclination angle was
recorded (r: 0. 25; p<O0. 05).

- Also a week to moderate correlation between
grasping power and bone mineral density was recor-
ded (r:-0.32; p<0. 05).

- When compared, there was a week to moderate
correlation between Stewart and Q-DASH scores (r:
0. 3; p<0. 05).

- A week to moderate negative correlation was re-
corded between movement clearance on sagital plane
(extension/flexion) as well as forearm rotations (pro-
nation/supination) and DASH scores at the endpoint
(r: -0.3; r: - 0.2; p< 0. 05) in comparison to healthy
side.

Miscellaneous complications were seen in eleven
(38%) patients. Of those, eight (27.6%) patients had a
loss in fracture alignment, one (3.4%) had complex
regional pain syndrome (RSD) and two (6.9%) had
dermatological problems due to casting. Fractures

with alignment loss were treated by secondary rea-
lignment within the first two weeks of the treatment.
Malunion developed in 3 (10.3%) patients were treated
by corrective osteotomy. The patient with complex re-
gional pain syndrome was given Calcitonin together
with special physical therapy program. Moreover, pa-
tients with a T score above 2.5, who were not under
osteoporosis treatment, were started with Alendrona-
te and Calcium-Vitamin D combination therapy.

Discussion

There are few studies about the consequences of
distal radius fractures, a frequently seen case among
elderly.>* 81117221 However, the number of elderly
people with independent daily functioning is increa-
sing every day. Our first finding of the study was that,
systemic illnesses and primarily osteoporosis have
negative impact on the treatment outcomes especially
among female patients./”!%

Through recent years, primary stability problems
of surgical implementations have been decreased re-
markably by the improvements in plating systems as
well as the introduction of new synthetic grafts. As a
result of those developments, the treatment of unstable
distal radius fractures with open reduction and fixing
plates has been widely adopted.!': I Results of those
procedures are promising in the elderly patients. Tho-
ugh the radiological correction recorded in the elderly
was limited in comparison to the other age groups,
results are pretty successful.'¢"%17] In consideration
of low level expectations of elderly individuals, risks
associated with anesthesia and treatment costs, non-
surgical therapies are still a valid option. +¢ 81721
Partial recovery of wrist functionalities in mid-long
term is possible for closed reduction and fixation by
casting >, Despite all those developments in therapy,
there is still a lack of an established treatment algo-
rithm for distal radius fractures in the elderly.!' 92!
In our study, 52% of unstable distal radius fractures
included, were treated successfully. Besides, 90% of
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the patients stated their satisfaction about functiona-
lity.

While the reduced bone mineral density and age
were influencing anatomical outcomes, reduced gras-
ping power and movement constraints were affecting
functional outcomes, negatively.!'* 2221 Moreover, li-
mitations both in wrist movements on sagital plane as
well as rotation of forearm were found to be adversely
affecting the daily functions. It was also observed
that, functional limitations occurred after formation
of fracture, have been improving through the course
of follow up.!s

Loss of the reduction in the early stage is the most
frequently seen problem associated with the treatment
of wrist fractures conservatively.!'%1"2324 This early
stage complication that is reported to have a prevalen-
ce varying between 42% and 89% was seen in 30%
of our patients. We attributed this percentage to the
early intervention following trauma. Also, it should
be noted that the average age of the patients in other
studies were more than it was in our study.”¥

Predictability of expected functional outcomes
for distal radius fractures in the elderly is another
particular issue.!'* 8- 2224 Qgteoporosis and reduced
grasping forces influenced daily functioning and pa-
tient satisfaction adversely also in the post-treatment
phase. In conjunction with this matter, we suggest to
have bone mineral density and grasping forces of the
healthy side measured.

The most significant limitations of our study was
short follow up period and lack of a control group.

As a result, taking into account the surgical risks
specific for elderly patients and limited expectations
of relevant therapies, unstable distal radius fractures
could be treated by closed reduction and short arm
casting. Especially tilting angle and all other joint
angles as well as radial length can be corrected suffi-
ciently by a successful closed reduction and casting.
A partial arrangement of anatomical alignment can
lead to satisfying functional outcomes. Age, bone mi-
neral density, grasping forces and sex can be listed as
the factors influencing the functional consequences
of wrist fractures seen in the elderly patients.
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