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ABSTRACT

BACKGROUND: This study aims to compare the effectiveness of the long-arm cast (LAC) and the single sugar-tong splint (SSTS) in
the non-operative treatment of distal radius fractures in the geriatric population.

METHODS: Patients consulted at the Orthopedics and Traumatology Department within the Emergency Department (ED) were
reviewed through the electronic archives of a tertiary university hospital over a five-year period. The study included patients aged 65
years and older with a distal radius fracture who required reduction, had successful closed reduction, and had at least six weeks of
X-ray follow-up. The patients were divided into two groups based on the immobilization method: the SSTS group (n=88) and the LAC
group (n=31). The patients' radiographs taken after reduction in the ED, as well as at the Ist, 2nd, 4th, and 6th weeks, were evalu-
ated. Radial height, radial inclination, volar tilt, and ulnar variance were measured on the radiographs at each visit. The delta value was
calculated by subtracting the measurement on the first post-reduction radiograph from the measurement taken at the sixth week. The
data obtained were then compared between the two groups.

RESULTS: A total of |19 patients (93 females, 26 males, mean age: 72.9+7.3 years; range, 65 to 90 years) were included. The mean
age was 74.617.6 in Group | and 72.3+7.2 in Group 2 (p=0.135). Group | consisted of 26 females and 5 males; Group 2 included 67
females and 21 males (p=0.52). Statistically significant differences were observed in post-reduction volar tilt (p=0.005), first week volar
tilt (p=0.020), post-reduction ulnar variance (p=0.044), first week ulnar variance (p=0.037), and second week ulnar variance (p=0.027)
between the groups. No statistically significant differences were detected in other radiological parameters, including delta values. Two
patients in Group | and seven patients in Group 2 required secondary intervention (p=1).

CONCLUSION: In the non-operative management of geriatric distal radius fractures, the SSTS is an immobilization technique that
is as effective as the LAC.
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INTRODUCTION

Distal radius fractures are the most common fractures of the
upper extremity and the second most common fractures in
the geriatric population, following hip fractures.l'? They ac-
count for 18% of fractures in this age group.l’ As life expec-
tancy and activity levels increase in the geriatric population,
the likelihood of sustaining this injury is expected to rise.*!
These prevalent fractures not only cause significant morbid-
ity but also place a substantial burden on healthcare systems.
¥l Consequently, numerous studies have been conducted to
determine the ideal treatment options. Although there is no
clear consensus on the treatment of distal radius fractures in
the geriatric population, some studies have argued that con-
servative treatment is the gold standard.['*7]

In non-operative treatment, various immobilization devices
are used to maintain the reduction of an extremity follow-
ing closed reduction. Traditionally, short-arm casts (SAC) and
long-arm casts (LAC) are employed. After the reduction of
these fractures, soft tissue pressure increases due to swelling,
particularly in circular casts. This can lead to neurovascular
complications and skin issues.®! Splitting circular casts is a
common technique used to prevent these complications and
has been shown not to result in loss of reduction.’? However,
splitting the cast can lead to saw-related complications and is
time-consuming.'% Additionally, LACs rigidly restrict elbow
movement, and prolonged elbow immobilization can result in
a stiff elbow.!'!"3]

Recent publications have demonstrated that sugar-tong
splints (STSs) are as effective as circular casts in managing
these fractures in both pediatric and adult populations.['¥! In
addition to providing adequate immobilization, STSs offer ad-
vantages such as eliminating the need for cast splitting and
providing a less rigid form of fixation (Fig. I).

The aim of the present study was to compare the effective-
ness of LAC and single sugar-tong splint (SSTS) in the non-
operative treatment of distal radius fractures in the geriatric
population. The hypothesis was that SSTS would be as effec-
tive as LAC in this patient group.

MATERIALS AND METHODS

The current study was conducted as a single-center retro-
spective study in Ege University Hospital. Local ethics com-
mittee approval was obtained (decision no: 20-5.1T/4). Tra-
ditionally, in the tertiary university hospital where the study
was conducted, long-arm casts were used for immobilization
in the non-operative treatment of distal radius fractures
requiring reduction, and these casts were split to prevent
complications. However, after March 2018, single sugar-tong
splints began to be used for these fractures to reduce time
loss in the emergency room and to minimize cast and saw-
related complications.

Patients who were consulted at the Orthopedics and Trau-
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matology Department in the Emergency Department (ED)
were reviewed using the hospital's electronic archive over a
five-year period. The study included patients aged 65 years
and older with distal radius fractures who required reduction,
had successful closed reduction, and had at least six weeks of
X-ray follow-up. Fractures for which satisfactory reduction
could not be achieved and direct surgery was recommend-
ed, fractures that did not require reduction, open fractures,
and patients with insufficient follow-up were excluded from
the study. Ultimately, a total of |19 patients (93 females, 26
males; mean age: 72.9+7.3 years; range, 65 to 90 years) were
included. The patients were divided into two groups accord-
ing to the immobilization method: the SSTS group (n=88) and
the LAC group (n=31).

Fractures were classified according to the AO (Arbeitsge-
meinschaft fiir Osteosynthesefragen) classification. Patients'
radiographs were taken after reduction in the ED, as well as
at the Ist, 2nd, 4th, and 6th weeks. Cases requiring additional
intervention (manipulation or surgery) during the follow-up
period were identified. Radial height, radial inclination, volar
tilt, and ulnar variance were measured on the radiographs at
each visit. The delta value was calculated by subtracting the
measurements on the first post-reduction radiograph from
those taken at the sixth week. The data obtained were then
compared between the two groups.

Treatment Methods

Closed reduction for all cases was performed immediately
under sedation in the ED by a junior orthopedic resident
under the supervision of a senior orthopedic resident. The
sedation protocol was managed by ED physicians. Cases with
acceptable reduction were followed non-operatively, while
surgical treatment was planned for patients whose fractures
could not be adequately reduced.

Circumferential cotton undercast padding was applied before
both the LAC and SSTS were applied, using |0 cm plaster rolls.
The SSTS were constructed with |5 layers of plaster. After
applying circumferential cotton padding, the SSTS was placed
starting just proximal to the palmar crease, extending dorsally
around the elbow, and ending at the dorsal metacarpophalan-
geal joint level. The wrist was splinted in slight ulnar devia-
tion and either flexion or extension, depending on the apex

|
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Figure 1. Preparation of the single sugar-tong splint (SSTS): (a)
Application of circumferential cotton undercast padding. (b,c)
Placement of the splint. (d) Securing with elastic wrapping.
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Figure 2. Preparation of the long-arm cast (LAC): (a) Rolling of the
plaster. (b) Positioning of the LAC.

direction of the fracture (apex volar fractures were splinted in
flexion, and apex dorsal fractures were splinted in extension).
An elastic wrap was used to secure the SSTS.I!!"!*1€]

After cotton padding, three or four layers of plaster were
applied for the LAC, depending on the size of the patient.
Apex volar fractures were casted in slight flexion, ulnar devia-
tion, and pronation, while apex dorsal fractures were casted
in slight extension, ulnar deviation, and supination.

Patients in the LAC group, the cast was allowed to dry and
then the cast was split and the patient was discharged, while
those in the SSTS group were discharged immediately. Patients
were instructed on circulatory monitoring and were subse-
quently called in for a circulatory examination. All patients
underwent X-ray evaluations at the first, second, fourth, and
sixth weeks. In cases where a loss of reduction was detected
during follow-ups, re-manipulation or surgical treatment was
applied if the fracture could not be re-reduced. If there was
no loss of reduction during follow-ups in either the LAC or
SSTS groups, the immobilization method was converted to a
short-arm cast in the fourth week. The cast was removed in
the sixth week, marking the end of the treatment.

Evaluation of the Radiographs

Evaluations and measurements were performed using Sec-
tra version 22.1 software (Sectra AB, Linkoping, Sweden).
Fractures were classified according to the AO-Orthopaedic
Trauma Association (OTA) classification system. X-rays taken
immediately after reduction in the ED, as well as at the first,
second, fourth, and sixth weeks, were analyzed. Radial incli-
nation, radial height, volar tilt, and ulnar variance were mea-
sured at each visit. Measurements where the tilt was dorsal
and the ulnar variance was negative were recorded as nega-
tive values. Delta (A) values were calculated by subtracting
the measurements taken immediately after reduction from
those taken at the sixth week. During the follow-up period,
cases that required re-reduction or surgical intervention due
to exceeding the acceptable reduction criteria were classified
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as unsuccessful treatments.

Radiographic measurements were taken by three research-
ers, and the average of the obtained values was used for anal-
ysis. In cases where there was a difference of more than 0%
between measurements, the final values were determined
based on the consensus reached during face-to-face meetings
between the researchers.

Statistical Analysis

Statistical analysis was performed using SPSS for Windows,
version 23.0 (IBM Corp., Armonk, NY, USA). The normal-
ity of the distribution was assessed using the Kolmogorov-
Smirnov test. An independent samples t-test was employed
to compare continuous variables that met parametric as-
sumptions, while the Mann-Whitney U test was used for
continuous variables that did not meet parametric assump-
tions. The chi-square test was utilized to compare categorical
variables. A p-value of less than 0.05 was considered statisti-
cally significant.

Post hoc power analysis was performed using G*Power soft-
ware (version 3.1.9.7; Dusseldorf, Germany). The effect size
was set at 0.5, and the alpha error probability was 0.05. The
post-hoc power for the Mann-Whitney test, independent
sample t-test, and chi square test were 0.75, 0.77, and 0.73,
respectively.

RESULTS

There was no difference between the groups in terms of gen-
eral characteristics. The mean age was 74.617.6 in Group |
and 72.3£7.2 in Group 2 (p=0.135). Group | consisted of
26 females and 5 males; Group 2 included 67 females and 21
males (p=0.52). Thirteen right and 18 left upper extremities
were injured in Group |, while 46 right and 42 left upper ex-
tremities were injured in Group 2 (p=0.435). Two patients in
Group | (6.5%) and seven patients in Group 2 (8%) required
repeat interventions (p=I). When evaluating the distribu-
tion of fractures according to the AO-OTA classification, the
most common fracture was AO-OTA class 2R3A2 [Group
I: 17 (54.8%); Group 2: 63 (73.6%)]. The second most com-
mon fracture was 2R3CI [Group I: 4 (12.9%); Group 2: 12
(13.6%)]. The least common fracture type was 2R3B3 [Group
I: 1 (3.2%); Group 2: | (1.1%)] (Table I).

The mean post-reduction radial inclination was 20.46+5.35°
in Group | and 21.21+4.91° in Group 2 (p=0.488). There
were no differences in radial inclination at the Ist, 2nd, and
4th weeks (p=0.305, p=0.853, and p=0.91 I, respectively). The
6th-week radial inclination was 19.25+£5.04° in Group | and
19.15£4.86° in Group 2 (p=0.923). Delta radial inclination
did not show a statistically significant difference (p=0.361)
(Table 2).

Mean post-reduction radial height was 10.60+2.68 mm in
Group | and 10.88+2.86 mm in Group 2 (p=0.645). There
were no differences in radial height at the Ist, 2nd, and 4th
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Table I. General characteristics of the patients

Immobilization Type

LAC Group (n=31)

SSTS Group (n=88)

N % N % P
Sex Female 26 83.9% 67 76.1% 0.52
Male 5 16.1% 21 23.9%
Side Right 13 41.9% 46 52.3% 0.435
Left 18 58.1% 42 47.7%
AO-OTA Classification
2R3A2 17 54.8% 63 71.6%
2R3A3 6.5% 2 2.3%
2R3BI 3 9.7% 4 4.5%
2R3B2 | 3.2% 3 3.4%
2R3B3 | 3.2% | 1.1%
2R3CI 4 12.9% 12 13.6%
2R3C2 9.7% 3 3.4%
Need for Repeated Intervention
Yes 2 6.5% 8.0% |
No 29 93.5% 8l 92.0%
Immobilization Type p
LAC Group (n=31) SSTS Group (n=88)
Age (years) % Standard Deviation 74.617.6 723172 0.135

Group |: Long-Arm Cast (LAC), Group 2: Single Sugar-Tong Splint (SSTS).

weeks (p=0.301, p=0.798, and p=0.863, respectively). The
6th week radial height was 10.07+£2.88 mm in Group | and
9.85+2.85 mm in Group 2 (p=0.722). Delta radial height did
not show a statistically significant difference (p=0.298).

Mean post-reduction volar tilt was 3.73+7.14° in Group |
and 8.9218.74° in Group 2 (p=0.005). The Ist week volar
tilt was 2.4949.53° in Group | and 7.41+9.64° in Group 2
(p=0.020). There were no differences in volar tilt at the 2nd
and 4th weeks (p=0.128 and p=0.328, respectively). The 6th
week volar tilt was 1.16+9.87° in Group | and 4.26+11.31° in
Group 2 (p=0.193). Delta volar tilt did not show a statistically
significant difference (p=0.260).

Mean post-reduction ulnar variance was 3.16£3.02 mm
in Group | and 1.74+3.28 mm in Group 2 (p=0.044). The
first week ulnar variance was 3.43+3.05 mm in Group | and
[.89+3.48 mm in Group 2 (p=0.037). The second week ulnar
variance was 3.61+3.28 mm in Group | and 2.10£3.06 mm
in Group 2 (p=0.027). There were no differences in terms
of 4th week ulnar variance (p=0.054). The 6th week ulnar
variance was 3.63+3.13 mm in Group | and 2.53%£3.01 mm
in Group 2 (p=0.096). Delta ulnar variance did not show a
statistically significant difference (p=0.310).
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DISCUSSION

The most important finding in the current study is that, in the
non-operative management of geriatric distal radius fractures,
the SSTS is an immobilization technique as effective as LAC.

It is unsurprising that distal radius fractures attract signifi-
cant attention from clinicians and researchers worldwide, as
they account for nearly one-fifth of all fractures in certain age
groups.!'] Despite the extensive number of studies published
on the treatment of these fractures, a clear consensus has yet
to be reached. In recent years, there has been a trend toward
the use of volar locking plating.I'® A recent meta-analysis
of randomized controlled trials suggests that surgical treat-
ment may be more effective for certain patients with distal
radius fractures.l'”) However, the elderly population should be
treated differently than the general adult population. Older
adults typically have lower activity expectations compared to
younger individuals. Additionally, due to the higher likelihood
of accompanying comorbidities, both patients and surgeons
may prefer conservative treatment over surgical intervention.

There is an increasing trend toward open reduction not
only in young adults but also in the elderly.?” However, a
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Table 2. Radiological measurements of the patients

Immobilization Type

Total LAC Group SSTS Group
Mean Standard Mean Standard Mean Standard P
Deviation Deviation Deviation
Post-Reduction Radial Inclination, Degrees 21.01 5.02 20.46 5.35 21.21 49| 0.488
I'st Week Radial Inclination, Degrees 20.38 483 19.58 5.21 20.66 4.68 0.305
2nd Week Radial Inclination, Degrees 20.25 5.13 20.40 5.50 20.20 5.03 0.853
4th Week Radial Inclination, Degrees 19.42 479 19.34 5.20 19.45 467 0911
6th Week Radial Inclination, Degrees 19.17 4.89 19.25 5.04 19.15 4.86 0.923
A Radial Inclination, Degrees -1.85 4.15 -1.24 3.72 -2.07 4.30 0.361
Post-Reduction Radial Height, mm 10.81 2.80 10.60 2.68 10.88 2.86 0.645
Ist Week Radial Height, mm 10.61 2.77 10.16 2.76 10.78 2.77 0.301
2nd Week Radial Height, mm 10.43 2.82 10.54 292 10.39 2.80 0.798
4th Week Radial Height, mm 9.99 2.65 10.07 2.43 9.97 2.74 0.863
6th Week Radial Height, mm 9.91 2.85 10.07 2.88 9.85 2.85 0.722
A Radial Height, mm -0.90 222 -0.53 2.14 -1.03 2.25 0.298
Post-Reduction Volar Tilt, Degrees 7.55 8.62 3.73 7.14 8.92 8.74 0.005
Ist Week Volar Tilt, Degrees 6.12 9.8l 2.49 9.53 741 9.64 0.020
2nd Week Volar Tilt, Degrees 4.17 9.51 1.86 8.77 5.00 9.67 0.128
4th Week Volar Tilt, Degrees 3.25 10.51 1.60 9.19 3.84 10.93 0.328
6th Week Volar Tilt, Degrees 3.44 10.99 .16 9.87 4.26 11.31 0.193
A Volar Tilt, Degrees -4.13 9.01 -2.50 8.44 -4.71 9.19 0.260
Post-Reduction Ulnar Variance, mm 2.12 3.26 3.16 3.02 1.74 3.28 0.044
I'st Week Ulnar Variance, mm 2.30 3.42 343 3.05 1.89 3.48 0.037
2nd Week Ulnar Variance, mm 2.50 3.17 3.6l 3.28 2.10 3.06 0.027
4th Week Ulnar Variance, mm 2.64 3.10 3.59 3.12 2.30 3.04 0.054
6th Week Ulnar Variance, mm 2.82 3.07 3.63 3.13 2.53 3.01 0.096
A Ulnar Variance, mm 0.70 1.43 0.47 1.31 0.79 1.47 0.310

Bold values indicate a level of significance at p<0.05. Group |: Long-arm cast (LAC), Group 2: Single sugar-tong splint (SSTS). A: 6th week - post-reduction

value.

systematic review and meta-analysis by Michael et al. found
no clinical benefit to the surgical treatment of distal radius
fractures with volar locking plates in patients over 60 years
old compared to nonsurgical treatment.?"! Luokkala et al.
concluded that non-operative treatment can be considered
the gold standard for elderly patients.l Gutiérrez-Monclus
et al. reported no significant correlation between acceptable
alignment based on radiological parameters and short- or
medium-term functional outcomes in elderly patients with
extra-articular distal radius fractures treated conservatively.
22 Similarly, Hosokawa et al. found that malunion did not
predict QuickDASH (Disabilities of the Arm, Shoulder, and
Hand) scores at one-year post-surgery./?’]

In a prospective randomized trial, Caruso et al. reported no
difference between above-elbow and below-elbow casts in
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the conservative treatment of extra-articular distal radius
fractures.’* Similarly, in a systematic review and meta-anal-
ysis, Raj et al. found that above-elbow and below-elbow im-
mobilization in adults resulted in non-significant differences
in functional and radiological outcomes but a significant in-
crease in complication rates in the above-elbow group.”! Al-
though recent literature shows no difference between the
outcomes of below-elbow and above-elbow immobilization,
some practitioners continue to use above-elbow methods in
their practice. The current study presents the results of two
above-elbow methods.

Compartment syndrome, which may occur due to swelling
after fractures, is one of the complications most feared by or-
thopedic surgeons. To prevent this, splitting the cast is often
employed; however, this can result in loss of time and saw-
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related complications. Since splitting is not necessary with
SSTS, these issues are avoided!'l Above-elbow casts provide
very rigid elbow immobilization and can cause elbow stiff-
ness with prolonged use. In contrast, sugar-tong splints are
less rigid and allow limited elbow movement.['""'3] The current
study found that LAC and SSTS had comparable effects in the
non-surgical management of distal radius fractures. There-
fore, clinicians who prefer above-elbow immobilization for
these fractures may consider using SSTS.

The present study has several limitations. First, it has a ret-
rospective design. The second limitation is that the radio-
logical measurements were dependent on the quality of the
radiographs. To minimize errors, radiographic measurements
were conducted by three researchers, and the average of the
obtained values was used for analysis. In cases where there
was a difference of more than 10% between measurements,
the final values were determined based on consensus reached
during face-to-face meetings between the researchers. Third,
the study does not include functional and clinical scores.
Fourth, only two types of immobilization techniques were
compared, and no below-elbow immobilization techniques
were included. This limitation was due to the treatment prac-
tices in the clinic where the study was conducted. The fifth
limitation is that interventions were performed by different
clinicians; however, reductions and interventions were opti-
mally standardized under the supervision of a senior ortho-
pedic surgeon.

CONCLUSION

In the conservative treatment of geriatric distal radius frac-
tures, the SSTS technique yielded radiological outcomes
comparable to those achieved with LAC during short-term
follow-up. Consequently, SSTS may serve as a viable alterna-
tive to LAC for managing these fractures in the elderly.
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ORIJINAL CALISMA - 0Z

Yaglilarda distal radius kiriklarinin konservatif tedavisinde iki immobilizasyon yonteminin
radyolojik kargilagtirilmasi: Tekli seker magasi ateli ile uzun kol al¢isinin etkinligi benzerdir
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AMAC: Bu alismada geriatrik poplilasyonda distal radius kiriklarinin cerrahiolmayan tedavisinde uzun kol algisi (UKA) ve tekli seker masasi atelinin
(TSMA) etkinligini karsilastirmak amagland.

GEREC VE YONTEM: Acil servis (AS) ortopedi ve travmatoloji béliimiinde konsiilte edilen hastalar, bes yillik bir siire boyunca Ugiincii basamak
bir Gniversite hastanesinin elektronik arsivleri kullanilarak incelendi. Calismaya, rediiksiyon gerektiren, basarili kapali rediiksiyon gegiren ve en az
alti hafta rontgen takibi olan 65 yas ve lizeri distal radius kirigi olan hastalar dahil edildi. Hastalar immobilizasyon yontemine gore iki gruba ayrildi:
TSMA grubu (n=88) ve UKA grubu (n=31). Hastalarin AS'de rediksiyondan sonra ve |., 2., 4. ve 6. haftalarda gekilen radyografileri degerlendirildi.
Her ziyarette radyografilerde radyal yiikseklik, radyal egim, volar egim ve ulnar varyans &lgiildu. Delta degeri, altinci haftada alinan 6lgiimden ilk
rediiksiyon sonrasi radyografideki 6lglim gikarilarak hesaplandi. Elde edilen veriler daha sonra iki grup arasinda karsilastirildi.

BULGULAR: Toplam | 19 hasta (93 kadin, 26 erkek; ortalama yas: 72.917.3 yil; aralik, 65 ila 90 yil) dahil edildi. Ortalama yas grup |'de 74.6+7.6 ve
grup 2'de 72.3F7.2 idi (p=0.135). Grup | 26 kadin ve 5 erkekten olusuyordu; grup 2 ise 67 kadin, 2| erkekti (p=0.52). Rediiksiyon sonrasi volar
tilt (p=0.005), |. hafta volar tilt (p=0.020), rediiksiyon sonrasi ulnar varyans (p=0.044), |. hafta ulnar varyans (p=0.037), 2. hafta ulnar varyans
(p=0.027) gruplar arasinda istatistiksel olarak anlamli fark gosterdi. Delta degerleri de dahil olmak tizere diger radyolojik parametrelerde istatistiksel
olarak anlamli bir fark saptanmadi. Grup |'deki iki hastaya ve grup 2'deki 7 hastaya tekrar miidahale gerekmisti (p=1).

SONUC: Geriatrik distal radius kiriklarinin konservatif tedavisinde TSMA, UKA kadar etkili bir immobilizasyon teknigidir.

Anahtar sozclikler: Geriatrik distal radius kingi; uzun kol algisi; sugar tong ateli.
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