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ABSTRACT

Distal radius fracture (DRF) is among the most camnfractures of the long bones, which comprise sixi of all

fractures. Due to its high prevalence, effect otigquas’ everyday life, and cost on national heaisources, its
proper management is very important. we perfornhésigrospective randomized clinical trial on 10Qtipats with
DRFs. 50 patients were treated in each group eitheshort or long arm cast. Patients were visiteding the &’

and 18" weeks after the reduction regarding loss of reidicand possible complications. There were no iganit

differences between groups regarding age, genddrtha type of fractures. In long arm cast group taege of
elbow flexion and extension and forearm supinagéind pronation were significantly lower than the gherm cast
that were decreased along the time. There wasgnifiiant difference regarding the stability of @isradio ulnar

joint. Numbers of wounds and blisters in long amstayroup were significantly more than the otheoiugy. There
was no malunion, nonunion, carpal tunnel syndrome eompartment syndrome in any patients. Accortbnipis

short-term study, short arm cast with three-poirglding provides adequate therapeutic result in APAOtype
fracture with low cost and good acceptability.

Level of Evidence: level |, Therapeutic
Keywords: A2-OTA type, Distal radius fracture, Long arm c&itort arm cast

INTRODUCTION

Distal radius fracture (DRF) is among the most camrractures of the long bones which comprise axth &f all
fractures [1-2]. It is not a life-threatening cotnoti, but can cause an obvious disability that Aasimpact on
patients’ everyday life and efficacy it can be daoesport injury.[3,4,29]. Due to its high prevalenceffect on
patients’ everyday life, and cost on national Heedisources, its proper management is very impoj3in

Since long time, investigations regarding clasatfin, treatment outcome and complications of #iisd of
fractures continued up until now [5,6]. The optinr@atment of DRF should restore hand function waitimimal
post-treatment complications at a reasonable codtpatients' satisfaction. So different treatmeptioms that
included closed reduction and casting, externaitiidn, pin fixation and open reduction and inteffination (ORIF)
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have been introduced [7,8]. While all of these @i can be considered according to clinical sibmagéind surgeon's
preference, closed reduction and cast immobilipalias traditionally been accepted as the most cantreatment
modality for stable form of this fracture [2, 9].

Since adequate immobilization was needed for gewanuand optimal functional outcomes, the formhaf tasting
such as its position and its length has been discliseveral times [10,11]. Although orthopedic teottks do not
support clearly either short arm cast (SAC) or lang cast (LAC), there are some studies that sha&¥ed has the
same therapeutic effects with lower complicationsl anore patient satisfaction [9,12]. Therefore, re¢his still
controversy regarding the application of long orGS[A, 9, 13,14].

To our best knowledge, there are few studies coimpdong and short arm cast. This current multieestudyhas
attempted to compare the results of closed reduetiml cast immobilization by the means of shorswgilong arm
cast in type A2 DRFs.

MATERIALSAND METHODS

After obtaining institutional review board (IRB) aqoval, we performed this prospective randomizexiaal trial
on patients with DRFs admitted in three medicateenfrom September 2010 to February 2011. Patsgited the
consent form prior to enrolment. We included tldignts older than 20 years with closed distalalaplhysis and
initial radiographic evidence of extra articular BRvith at least one non-comminuted cortex. All ftmes were
type A2 according to the AO classification. We ddesed fractures with dorsal angulations of morantt20
degrees, radial shortening of more than 10 milleretand extensive cortical comminution as unstéiletures.
Patients with unstable fractures were excluded fthie study. Other exclusion criteria were the txise of
multiple fractures or open fracture in the affedietb or other limbs, cerebral palsy, paresthe$ithe affected limb
due to the pervious cerebro-vascular accidentsjqure severe deformity of the affected limb, diaseand severe
osteoporosis. We also excluded patients who hadtlem two consecutive follow-up visits. All eliggbpatients
signed the informed consent. One hundred four pistieere eligible to be included in this study; exeluded four
patients, as they did not tend to participate i pinocess of follow-up. We divided 100 remainindigrds into
reduction with SAC or reduction with LAC groups bdsn the table of random numbers.

We performed plain anterior posterior (AP) and ra@teadiograph of the affected wrist in all patemitially to
determine fracture severity. Based on the radi&hte radial inclination and palmar tilt in initialadiograph,
patients were divided into the following groups whan table-1. As illustrated in table-1, there e significant
differences between the groups regarding the pegatipe fracture characteristics. Most of the fuaes were
reduced under local anesthesia but general anestiiesegional block were performed for selectetigmas. The
technique of reduction was by slight traction awdirder-traction and manipulation methods. In SAGugr we
positioned the forearm in neutral rotation and kel®mar deviation. We applied The cast from the
metacarpophalangeal joints dorsally and proximéhpacrease volarly, extending to one inch distahmtecubital
fossa anteriorly and the olecranon posteriorly.€Ehpoints and inter osseous molding was performézdid the
same technique in the LAC group. Additionally, wesiioned the elbow in 90 degrees of flexion antteded the
plaster to the middle of the arm.

We performed lateral and AP radiographs of thedoreafter reduction and casting and measured thiegi@aphic
parameters (radial height, radial inclination anofsdl angulations). In all cases, anatomical rednctvas
considered a successful reduction. Immediately ad@uction, patients started active motion offthgers and tried
to elevate the limb to the level at or above tharhelrhe surgeons examined all patients regardampartment
syndrome. Besides, they informed the patients abonipartment symptoms too. Many patients weredceat an
ambulatory setting and discharged after six hourseovation, but some patients were hospitalized e
discharged within two days after reduction. We &eécthe alignment radiographically during the secareek
after the reduction. In the suspicious cases ferldss of reduction, comparison was done with eolatteral wrist
radiography. We performed repeated reduction fosehcases with unacceptable displacement. Thetiedweas
unacceptable if there was more than five millimetrdisplacement or more than five degrees of latigns.

The surgeons converted LAC to SAC during the fouwrlek and removed casts after six weeks. The patiarted
active and passive motion of the wrist, elbow ainddrs as the cast was removed. Patients reféoréue clinic
during the 8 and 18 weeks after the reduction. AP and lateral plaitiagraphy of the wrist were performed in
each visit. The examiners evaluated the patiergarding loss of reduction, malunion, nonunion, earpnnel
syndrome, compartment syndrome, limitation in eltand forearm range of motion (ROM), number of waiadd
blisters, patient's satisfaction and stability fed tlistal radioulnar joint. In cases with unstatilal radioulnar joint
during the 6th week visit, casting was continuedtifvee more weeks in forearm supination positiorthese cases
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forearm ROM was examined during th® &nd 18' weeks. We considered the instability of distalieathar joint
(DRUJ) when there was tenderness on DRUJ and puitsanobility. For assessing the forearm promagmd
supination, the patient tried to range the forebynmolding a pen in the fist with the elbow at Syckes flexed and
adducted. Limits of ROM were abnormal if there wasere than 10 degrees of difference comparing with t
unaffected side.

We scored patients' satisfaction by using the Viguealog Scale (VAS) at 18th week follow-up. VASrmists of

ten-point from zero (extremely dissatisfied) to(@8tremely satisfied). Data was recorded and aedlysing SPSS
version 16. The independent-Samples t-test andgumre test were used for statistical analysis vapgmopriate.

The level of significance was set at P<0.05.

RESULTS

Participants included 100 patients with extra aftic DRFs that underwent reduction with long orrstasm cast.
Each group contained 50 patients that aged bet@@emd 78 years. The LAC group included 26(52%) arah24
(48%) women with mean age of 39 +13 years. SAQmontained 28(56%) men and 22(44%) women withrmea
age of 38.6x12 years. There were no significaried#hces between groups regarding age and gender.

There were only two patients with unacceptable lwisseduction at first visit in each group that wetion and
casting was repeated for them. Table-2 summarieethbarisons of the function of the upper limb infbgtoups at
6th and 18th weeks.

There were significant differences between two gsotegarding the range of elbow flexion and extamsind
forearm supination and pronation that were decrbaking the time. There was no significant diffeemnegarding
the stability of DRUJ between the two groups. Thess no malunion, nonunion, carpal tunnel syndr@me

compartment syndrome in any patients. Numbers afnaie and blisters in LAC group were significantlgne than
the other group (five cases in LAC and one caseAR) (p<0.05). The extent of the wound in short cgeup was
smaller than long cast group. Patients' satigfacticore in SAC (=8.3) was significantly more thakC (=5.2)

group. (p<0.05)

Table 1: preoperative characteristics of thefracturein thelong and short arm cast groups

Type of the cast
Fracture characteristics Long arm cast| Short arm cast P -value
N (%) N (%)
<10 degrees 0 0
Radial inclination in plain antero-posterior view | 11 - 15 degrees 15(30%) 19(38%) | 0.52
>15 degrees 35(70%) 31(62%)
<9 degrees 34(68%) 30(60%)
Dorsal tilt angulations in lateral view 10- 19 degrees 16(32%) 20(40%) | 0.53
>20 degrees 0 0
< 5 millimeters 38(76%) 40(80%)
Amount of radial shorteningin plain AP view 6-9 millimeters 12(24%) 10(20%) 0.6
>10millimeters 0 0

Table 2: Evaluation of the patientsat 6" and 18" week follow-up

Time of examination after reduction LAC SAC P-ual

L . . 6" week 26(52%) 0 <0.05

Limitation of Range of flexion - extension of thib@w 18" week 7 (8%) 0 20.05

Lo L . 6" week 28(56%) 1(2% <0.05

Limitation of Range of supination and pronatiortie# forearm 16" week 5(10%) 0 20.05

) . . N 6" week 1(2%) | 2(4% >0.05
Distal radioulnar joint Instability 16" week 0 0

DISCUSSION

Fractures of the distal end of the forearm canrbatéd by casting whether the fracture is stabldempatient is a
low demand old one [2, 7, 15,16]. Since proper aet-molded cast is needed for obtaining optimaictional
outcome, the type of casting is very important. Fany years, surgeons have applied LAC due to ¢heeapt of
adequate elbow immobilization; but casting compiaes such as blister formation and limitation 0OR
encouraged some surgeons to apply SAC [5, 17,8%me researchers believe that SAC can maintairsaire
functional outcomes with lower complications andrenpatient satisfaction [5, 13, 20]. In the currsttdy, patients
underwent casting either long or short to complagerésults.
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LAC and SAC were compared frequently regarding sss®f treatment [21]. Some studies concludedtiiese is

no significant difference in outcome between SA@ BAC [20, 22-23]. In this study, we evaluated ntairance of
reduction and achieving a desirable ROM as twdadimparameters of success of treatment, and wiel enaintain

the reduction by SAC as well as LAC. There wereydmio loss of reduction in each group and there was
significant difference regarding maintenance ofugihn between two groups. Range of elbow flexand

extension and forearm supination and pronationAg lwere significantly lower than SAC.

The literature has introduced the amount of rasl@rtening and volar inclination as predictors afiye instability
and radial inclination, radial shortening, voldtrand age as predictors of late instability[2].this study, patients
were randomly divided into SAC or LAC groups. Therere no significant differences between these gvaups
regarding age, sex, severity of fracture, radiughteand the angle of radial tilt and inclinatiorherefore, these
factors did not have any interfering effect on msults.

The casting technique especially three-point mgidind the ulnar deviation of the cast plays an it@mb role in
maintenance of the reduction [6]. Position of imilination also remains as a controversial issugaiRat al [10]
carried out a research on sixty-four patients wittra articular fractures and divided the patievits short casting
into two groups; posterior flexion (dorsal) andeaidr flexion (palmar) position. After at least ia-sonth follow
up, ROM or muscle strength of the wrist in the grovith immobilization in dorsal flexion position wéetter than
the other group. There is also dilemma regardimgdioice of immobilization in internal rotation gmation) or
external rotation (supination) of the forearm. Samto [11, 24] advised the immobilization in extarmotation
(supination) position to reduce the brachioradiatisforming force, but Whalstrom [25] insists on the
immobilization in internal rotation (pronation) pien. Whalstrom believes that pronator quadratusscte is the
leading cause of redisplacement. Nonetheless, hirdel [26] in a comparative study achieved simitsults in
different positions of immobilization. They finalboncluded that the position of immobility playsraall role in the
outcome. In the current study, we tried to positibe limb in vollar and ulnar deviation and neutradation. In
addition, three-point mold casting was performed.

Casting complications such as pain, stiffness téitiins of ROM and blister formation are importéadtors, which
influence on patients' satisfaction and functione Buration of casting and the length of the cestwo factors that
affect on the rate of complications [27-28]. Praled immobilization may lead to joint contracturejstle atrophy
and weakness, disuse osteopenia and possibly fddrardship that affect the patient’s function.[Eimonds et al
[17] compared the duration of immobilization thaeded for good alignment of the fracture line inCS4ith LAC.
They reported that there was no difference betvi@ergroups in time of casting. In the current stuthg period of
cast immobilization in both groups was the samewéier, the complications of casting such as thetd in the
elbow together with muscle weakness were signiflgdower in SAC than LAC.

Regarding to the limitation of ROM and muscle wesgs) it seems that physical therapy is much mazdetbafter
LAC removal. Therefore, the cost and time to retormork will be increased.
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