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ABSTRACT 
 

OBJECTIVES: To compare the functional outcome and the complications of plaster cast & or-
thofix in the management of distal radius fracture.  
SETTING:  Department of orthopaedic surgery & truamatology (DOST) Liaquat University of 
Medical & Health Sciences (LUMHS) Jamshoro.  
STUDY DESIGN: Comparative Study. 
DURATION OF STUDY: 18 months from 2nd March 2012 to 1st September 2013. 
MATERIAL & METHODS: A total of 40 patients fulfilled the inclusion criteria were included in 
this study. Patients were randomized allocating to either treatment with conventional closed 
method (group I) or orthofix (group II). After one week of the initial treatment, patients of either 
group were followed in the orthopaedic wards and OPD. Clinical and radiological assessment 
was carried out and recorded. Subsequently, patients were advised for follow up for six weeks. 
After removal of either plaster or orthofix; patient was reviewed at monthly interval to access 
the wrist function. Data was collected on Performa.  
RESULTS: There were statistically significant differences between the orthofix group and plas-
ter cast group on the average, regarding radial length, radial angle, palmar tilt, p value was cal-
culated 0.05, 0.004 and 0.0005 respectively. 
All patients in orthofix group achieved union and maintained good reduction after closed reduc-
tion of the fracture. Complications were seen among both the groups; Mal-union, Stiff hand and 
Non union, Pressure sore, Shoulder stiffness were not significant between groups. 
CONCLUSION:  it is concluded from this study that external fixator one of the best tool have 
over edge on plaster cast in the treatment of distal radius fracture.  

KEY WORDS: Plaster cast, Orthofix, distal radial fractures.  

INTRODUCTION 

Distal radius fractures are among the most common 
fractures of the upper extremity. Fractures of distal 
radius represent approximately onesixth of all frac
tures treated in emergency departments.1, 2 The inci
dence of distal radius fractures in the elderly corre
lates with osteopenia or osteoporosis and rises in inci
dence with increasing age, nearly in parallel with the 
increased incidence of hip fractures2. Risk factors for 
fractures of the distal radius in the elderly include de
creased bone mineral density, female sex, white race, 
family history, and early menopause3. 
Fractures of the distal radius are classified into five 
types. “I” fractures are extraarticular metaphyseal 
bending fractures, such as colle’s (dorsal angulation) 
or smith (volar angulation) fractures. One cortex fails 
in tension, and the opposite cortex is comminuted 
and impacted. “II” fractures are intra articular and are 
produced by shearing forces. These include volar 
Barton, dorsal Barton and radial styloid frac
tures. “III” fractures results from compression injuries 
that cause intra articular fractures and impaction of 
metaphyseal bone. These include complex articular 

fractures and radial pilon fractures. “IV” fractures are 
avulsion fractures of ligament attachments that occur 
with radio carpal fracturedislocations. “V” fractures 
arise from high velocity injuries involving multiple 
forces and extensive injury2. Comminuted intra
articular fractures of distal radius are common injuries 
that will not do well unless certain treatment criteria 
are met and result will be painful, stiff and dysfunc
tional wrist46. The goal of the treatment is to achieve 
and maintain certain extra articular and intraarticular 
criteria during healing3. Numerous techniques have 
been described and developed to treat these complex 
fractures in an effort to improve the outcome 3, 4, 7. 
Past decade as witnessed various modalities of treat
ment in an effort to improve the outcome of these frac
tures7. The external fixator is a versatile tool that was 
now well established in the treatment of these frac
tures. It has several distinct advantages over conven
tional POP cast and plate fixation8, 9. 
External fixator is very useful in maintaining restored 
axes and length. The principles of external fixation 
involve longitudinal traction (ligamentotaxis) and, 
most importantly, palmar translation10. Longitudinal 
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traction alone cannot restore palmar t i lt11. All frac
tures should undergo closed reduction, even if it is 
expected that surgical management will be needed. 
Fracture reduction helps to limit postinjury swelling, 
provides pain relief & relieves compression on the 
median nerve12. The purpose of this study is to com
pare the results of plaster cast & orthofix, with respect 
to the functional outcome and complications. The re
sults of this study will be beneficial for researchers, 
clinicians and for patients as well. 

MATERIALS & METHODS 

This is a comparative study, carried out in Orthopae

dics UnitI, LUMHS Jamshoro, from 02032012 to 01

092013. An ethical approval was obtained from the 

ethical committee of University. All the procedures 

were explained to the patient and written consent was 

taken for examination, management and for the publi

cation of the results. Inclusion Criteria were fractures 

presenting within seven days of injury, fractures ac

cording to Frykman classification, all closed extra or 

intra articular fracture of distal radius, isolated bone 

injury without neurovascular injury, patients above 15 

years of age. Exclusion Criteria were the multiple inju

ries & previous injury to same limb, associated ipsilat

eral neurovascular injury, patients younger than 15 

years of age. Total numbers of 40 cases were in

cluded in this study. Cases were divided into two 

groups with 20 cases in each group & selection was 

randomized by simple lottery method. 

Group One –Closed Reduction and Cast Applica-

tion: After clinical examination and radiographic as
sessment (AP and Lateral), the fractures were re

duced under anesthesia and image intensifier guid

ance and above elbow cast was applied with elbow in 

ninety degrees flexion, forearm pronated, wrist in 10

15 degree palmar flexion and 2025 of ulnar devia

tion. After checking radiograph, the limb was ele

vated and active finger movement was advised. 

Patients were reviewed in the fracture clinic af

ter seven days with repeat radiographs. Ma

nipulation and cast application was repeated if 

needed on follow up. After two weeks, the patient 

was reviewed again and the elbow cast was converted 

to the below elbow cast and mobilization was encour

aged. The patient was then further reviewed at six 

weeks post reduction and the cast was removed. 

Clinical and radiological assessments were done and 

active wrist mobilization was advised. Patient re

viewed at monthly intervals to assess the hand func

tions for six months. 

Group two-Orthofix: After clinical examination and 
preoperative workup orthofix was applied. Two pins 
were passed through the second metacarpal and two 
pins were passed through the radius proximal to the 
fracture. The fracture was then reduced and the or
thofix applied with wrist checking in image intensifier 
in flexion and ulnar deviation. The fixator was re
moved at six to eight weeks and then the same proto
col as for the Group I was followed. 
Data was collected on prescribed Performa from ward 
record of every patient of either group. Data was en
tered and analyzed in statistical software SPSS19. 
Frequency and percentages were computed for cate
gorical variables like gender, mode of injury, symp
toms, complication and analyzed by chisquare or 
fisher exact test. Mean and standard deviation were 
computed for quantitative observation like age, radial 
length, Radial angle, Palmar Tilt were analyzed by 
independent sample t test. P<0.05 was considered 
level of significant with 95% confidence interval test. 

RESULTS 

Total 40 patients were included in this study. The 
mean age of the patients was 32.43 ± 10.91. The pa
tients were equally divided into two groups (20 in 
group Orthofix and 20 in Plaster group). Out of 40 pa
tients, 55% were males and 45% were females. Re
garding mode of injury, 21 (52.5%) patients presented 
with the history of fall, out of them 14 (70%) patients 
were in orthofix group and 7 (35%) patients in plaster 
cast group; out of 13 (32.5%) patients of road traffic 
accidents, 4 (20%) were orthofix group and 9 (45.0%) 
patient were in plaster case group and 6 (15%) pa
tients were assault in which 2 (10%) were in orthofix 
group and 4 (20%) patients in plaster cast group. Sig
nificant difference was not observed between groups 
(Figure I). 
Deformity, pain, swelling and inability to move symp
toms were commonly observed in patients. Significant 
difference was not observed in symptoms between 
groups (Table I) Most frequent fracture was type  IV  
observed in 20 (50%) cases other frykman’s type was 
also presented  (Figure II).  
There were statistically significant differences between 
the orthofix group and plaster cast group, regarding 
radial length, radial angle, palmar tilt (Table II). Com
parison of functional outcome is presented in (Table 
III).  All patients in orthofix group achieved union and 
maintained good reduction after closed reduction of 
the fracture. Complications were seen among both the 
groups; Malunion, Stiff hand, Non union, Pressure 
sore, Shoulder stiffness were also not significant be
tween two groups  (Table IV). 
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FIGURE I: MODE OF INJURY BETWEEN THE 
GROUPS (n = 40) 

TABLE I: SIGN AND SYMPTOMS WITH RESPECT 
TO GROUPS 

ChiSquare test and  
‡Fisher Exact test 

FIGURE II: FRACTURE TYPE WITH RESPECT TO 
GROUPS 

TABLE II: COMPARISON OF ANATOMICAL  
MEASUREMENT BETWEEN GROUPS 

Independent sample t test used  
Results are showing as mean and standard deviation 

TABLE III: COMPARISON OF FUNCTIONAL  
OUTCOME BETWEEN GROUPS 

TABLE IV: COMPARISON OF COMPLICATION  
BETWEEN GROUPS 

ChiSquare Test and Fisher’s Exact Test applied 
Data are presented as number and percentage 

DISCUSSION 

Intraarticular fractures of the distal radius are com
monly encountered complex fractures. These frac
tures usually occur as a result of highenergy trauma 
and are often unstable. Current treatment goals are 
centered on restitution of bony anatomy of the distal 
radius (radial angle, radial length and volar tilt), with 
specific attention to restoration of articular surfaces of 
radiocarpal and radioulnar joints5, 6.  
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Sign and  
Symptoms 

Orthofix 
n=20 

Plaster Cast 
n=20 

P-Value 

Pain 16(80%) 18(90%) 0.37 

Deformity 18(90%) 17(85%) 0.63 

Swelling 15(75%) 19(95%) 0.18‡ 

Inability to move 19(95%) 15(75%) 0.18‡ 

Measurement 
Ortho fix 

n=20 
Plaster Cast 

n=20 
P-Value 

Radial length 
(mm) 

9.3±2.10 8.25±0.96 0.05 

Radial angle 
(degree) 

14.170±1.5
70 

12.750±1.410 0.004 

Palmar Tilt 
(degree) 

7.900±0.72
0 

110±2.220 0.0005 

Functional 
Ortho fix 

(n=20) 
Plaster Cast 

(n=20) 

Grip Strength 80.87% 72.89% 

Volarfelxion (degree) 62.50 51.70 

Dorsiflexion (degree) 65.40 52.50 

Pronation (degree) 76.80 65.80 

Supination (degree) 62.390 57.20 

Complication 
Ortho fix 

n=20 
Plaster Cast 

n=20 
P-Value 

Malunion n=1(5%) n=5 (25%) 0.18 

Stiff hand n=2(10%) n=3 (15%) 0.63 

Non union 0% n=3 (15%) 0.23 

Pressure sore n=1(5%) n=2 (10%) 0.98 

Shoulder  
stiffness 

0% n=4 (20%) 0.11 
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In our study regarding mode of injury, 21 (52.5%) pa
tients suffered from fall, in which  14 (70%), and 7 
(35%) patients were in orthofix group patients in plas
ter case group respectively; out of 13 (32.5%) patients 
of RTA, 4 (20%), and 9 (45.0%) were in orthofix group 
and in plaster case group respectively and 6 (15%) 
patients were assaulted in which 2 (10%),4 (20%) 
were in orthofix group and  in plaster case group re
spectively. In this study there were statistically signifi
cant differences between the orthofix group and plas
ter cast group on the average, regarding radial length, 
radial angle, palmar tilt. All patients in orthofix group 
achieved union and maintained good reduction after 
closed reduction of the fracture. Klein et al13 have re
ported on a series of 103 distal radial fractures that 
were treated by external fixator. In 61% of the cases, 
adjuvant procedures were required to obtain and 
maintain satisfactory reduction. Similarly, Rikli et al14 
achieved satisfactory reduction in 74% of cases 
treated exclusively by external fixator however 26% 
required additional intervention in the form of Kwires, 
bone grafting, screw fixation or volar plate. Functional 
score and final outcome also depends upon the initial 
severity of injury and compounding15. Three fractures 
were compound of which, two had poor results while 
one had fair functional outcome. This study shows that 
functional results and restoration of anatomical pa
rameters were significantly better in the group treated 
by external fixator as compared to POP immobiliza
tion. However results of external fixation in our series 
were not comparable to those reported in literature. 
Klien et al13 and Rikli et al14 reported that more than 
80% of patients treated by external fixator achieved 
excellent or good results.  
In this study Complications were seen among both the 
groups; Malunion, Stiff hand, Non union, Pressure 
sore, Shoulder stiffness were also not significant be
tween groups. Most complications have been previ
ously reported and were related to pin tracts16. They 
included superficial pin tract infection, chronic osteo
myelitis, iatrogenic fracture and reflex sympathetic 
dystrophy. Since radial pins were inserted through a 2
3 cm incision after identifying structures, we did not 
encounter any damage to superficial branch of radial 
nerve or adjacent tendons. One patient with AO type
B fracture with a volar fragment (reversed Barton) did 
not achieve anatomical reduction and subsequently 
lost position leading to an intraarticular step of 2 mm. 
External fixations for this fracture pattern has been 
found to be inadequate in achieving and maintaining 
reduction, and it is best treated by a volar buttress 
plate15.  Raskin and Melone17 reported no pin track 
infections in their study. They attributed this to their 
method of pin site care. Instead of exposing the pin 
sites daily, they covered the external fixator frame with 

sterile gauze at the skin contact interface, which obvi
ated the need for daily pin site care. Rather, the pins 
were exposed only during scheduled dressing 
changes at the surgeon’s office, approximately four 
times during an eightweek period. 
Other complications include: 1) radial shortening (one 
case); 2) collapse of ulnar border (one case); and 3) 
loss of radial tilt (one case). In the cases involving ra
dial shortening and ulnar border collapse, the defect 
was noted prior to removal of the external fixator. In 
both cases, no augmentation was used. Perhaps 
these complications may have been avoided by em
ploying the use of Kirschner wires, bone graft or some 
form of internal fixation such as suggested by Pennig 
and Gausepohl18, who commented that supplemen
tary internal fixation is justified whenever there is sig
nificant comminution of two or more cortices in the 
anteroposterior and lateral radiographs. Seitz19 rec
ommends supportive bone grafting when shortening 
exceeds 5mm, and according to Leung et al20 the use 
of bone grafting prevents late collapse of the fracture 
site. 
In Arora et al21 study the outcome of external fixation 
was significantly better as compared to cast immobili
zation (p < .05). Incidence of loss of reduction was 
significantly improved by external fixation as com
pared to cast immobilization (p< .001). There was a 
strong positive correlation between restoration of nor
mal anatomy (radiological results) and functional out
come (r= .811). Complications were seen in 43% of 
patients in POP group and 33% of patients in external 
fixator group. 

CONCLUSION 

It is concluded from this study that orthofix  is a better 
modality of treatment as compared to plaster cast for 
intraarticular distal radial fractures, however it is in
adequate in attaining anatomical reduction in many 
cases when used exclusively. 

REFERENCES 

1. Kenneth JK: Zuckerman, Joseph D. handbook of 
fractures, 3rd edition. 2006; pp: 226. 

2. Crenshaw AH, Edward J, Perez A. campbell’s 
operative orthopaedics. 11th ed. 2008; pp: 3441. 

3. Lipton HA, Wollstein R. Operative treatment of 
intraarticular distal radial fractures. Clin Orthop 
Relat Res. 1996;(327):11024. 

4. Trumble T. Culp R. Hanu D. Intra articular frac
tures of distal aspect of radius. Instruct course 
lect. 1999;48:465480. 

5. Aro HT, Koivunero T. Minor axial shortening of the 
radius affects the outcome of Colles' fracture 
treatment. J Hand Surg (Am). 1991;16:3928.   

6. Knirk JL, Jupiter JB. Intraarticular fractures of dis

Fracture of Distal Radius Treated by Orthofix 

123 



J Liaquat Uni Med Health Sci SEPTEMBERDECEMBER 2014; Vol 13: No. 03 

 

 

tal end of radius in young adults. J Bone Joint 
Surg (Am). 1986;68:64759. 

7. Rodriguez M, Carlos E. Management of commin
uted fractures of distal radius in adults: conserva
tive or surgical. Clin Orthop.1998;353:5362. 

8. Altissimi M, Antenucci R . Long term results of 
conservative treatment of fractures of the distal 
radius. Clin Orthop. 1986;206:20210. 

9. Kapoor H, Agarwal A, Dhaon B. Displaced intraar
ticular fractures of distal radius: A comparative 
evaluation of results following closed reduction, 
external fixation and open reduction with internal 
fixation. Injury. 2000;31:7579.  

10. Agee JM. Distal Radius Fractures: Multiplanar 
Ligamentotaxis, Hand Clin. 1995;4:577585. 

11. Bartosh RA. Saldna MJ. Intra articular fractures of 
the distal radius: A cadaveric to determine if liga
mentotaxis restores radiopalmar tilt. J Hand Surg. 
1990; 15:1821.  

12. Kenneth KJ, Joseph DZ. Upper extremity frac
tures and dislocations distal radius. Handbook of 
fractures. 3rd Edition. 2006. pp. 233. 

13. Klein W, Dee W, Reiger H, Neumann H, Joosten 
U. Results of transarticular fixator application in 
distal radius fractures. Injury 2000; 31:717.  

14. Rikli DA, Kupfer K, Bodoky A. Long term results of 

external fixation of distal radius fractures. J 
Trauma.1998;44:9706.   

15. Hugh SD, Alan IR, Frank BD. Factors affecting 
outcome of Colles' fracture: an anatomical and 
functional study. Injury. 1985;16:28995. 

16. Reynolds PR, Beredjklian PK. External fixation of 
distal radius: Do benefits outweigh complications? 
Current Opinion Orthop. 2001;12:2869. 

17. Raskin KB, Melone CP Jr. Unstable articular frac
tures of the distal radius. Comparative techniques 
of ligamentotaxis. Orthop Clin North Am. 1993;24
(2):27586. 

18. Pennig D, Gausepohl T. External fixation of the 
wrist. Injury. 1996;27: 115. 

19. Seitz WH Jr. External fixation of distal radius frac
tures. Indications and technical principles. Orthop 
Clin North Am. 1993; 24(2):25564. 

20. Leung KS, Shen WY, Tsang HK, Chiu KH, Leung 
PC, Hung LK An effective treatment of commin
uted fractures of the distal radius. J Hand Surg 
(Am). 1990;15:117. 

21. Arora J, Harmesh K, Malik A, Bansal M. Closed 
reduction and plaster cast immobilization Vs. ex
ternal fixation in comminuted intraarticular frac
tures of distal radius. I J O. 2004;38:1137.  

Kishore Kumar, Muhammad Ayoub Laghari, Irshad Ahmed Bhutto, Kanwar Lal 

124 

AUTHOR AFFILIATION: 
 

Dr. Kishore Kumar (Corresponding Author) 
PG Student, Department of Orthopedic  
Liaquat University of Medical & Health Sciences 
(LUMHS), Jamshoro, Sindh-Pakistan. 
Email: dkapil80z@gmail.com  
 

Prof. Muhammad Ayoub Laghari 
Department of Orthopedic 
LUMHS, Jamshoro, Sindh-Pakistan. 
 

Dr. Irshad Ahmed Bhutto 
Department of Orthopedic 
LUMHS, Jamshoro, Sindh-Pakistan. 
 

Dr. Kanwar lal 
PG Student, Department of Orthopedic 
LUMHS, Jamshoro, Sindh-Pakistan. 

This article may be cited as: Kumar K, Laghari MA, Bhutto IA, Lal K. Fracture of Distal Radius Treated by  
Orthofix v/s Plaster Cast. J Liaquat Uni Med Health Sci. 2014;13(03):1204. 


