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ABSTRACT

BACKGROUND:

There is much debate regarding the optimal treatment of displaced distal radius fracture. The purpose of this prospective
study was to compare functional and radiological outcomes of displaced distal radial fracture treated with cast or
percutaneous pin.

MATERIALS & METHODS:

Sixty patients of all age groups with non comminuted extra-articular and partially articular fracture of the distal radius
were included in this study. After randomization, thirty patients were treated with cast and thirty patients with
percutaneous pins. For pin group below elbow volar slab was applied for three weeks. After three weeks, slab was
removed and wrist physiotherapy started. Depending on radiological and clinical union, cast or pin was removed at
around six to eight weeks. Follow-up was conducted at 1 week, 3 weeks, 6 weeks, 9 weeks, 3 months and 6 months.
Radiographic assessment was done at each visit, while functional scores were obtained at 6 weeks, 9 weeks, 3 months
and 6 months. Outcomes at fixed time points were compared between two groups with standard statistical methods.

RESULTS:

Mean age group in pin and cast group was 27 and 42 years respectively. Other than age, both the groups were identical
with respect to sex, side and dominance of hand. Overall Pin group had better functional and radiological outcome than
cast group. Pin group also had better Satio grading (p 0.002) where 96.6% of cases had excellent to good result unlike
cast group where only 76.7% of cases achieved these result. Complication rate also were higher in cast group especially
radial collapse (p <0.001) and malunion (p 0.004).

CONCLUSIONS:

Percutaneous pinning with immobilization in volar slab in neutral position for 3 weeks has better radiological and
functional outcome than cast in the treatment of non comminuted extra-articular and partially articular distal radius
fracture. Moreover percutaneous pinning is a simple and safe procedure.
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INTRODUCTION

Fractures of the distal radius represent one-sixth of all
fractures treated in emergency department'. The injury
commonly affects postmenopausal osteoporotic women’.
Initially, it was thought to be a simple fracture, but now, it is
recognized as a complex injury because of its different
fracture patterns and various treatment methods’.

The optimal treatment of distal radius fractures has changed
dramatically over the last two decades for search of better
treatment methods. Although cast immobilization was almost
the only universal treatment in past, today it is progressing to
operative interventions. Although most injured people are
elderly, recent researches revealed that there is an increasing
incidence rate of this fracture in all age range.*’ Osteoporosis
is the prime risk factor for fracture in elderly patients whereas
motor vehicle accident is the leading cause in young adult and
adult population.”’ Therefore, the differences in age group and
quality of bone may account for some of the discrepancies in
treatments methods.

It has been observed that closed reduction and cast
immobilization often leads to collapse of the distal radius®’
resulting in unsatisfactory anatomical and functional results
with varying degrees of deformity and disability.*" It has also
been observed that restoration and maintenance of anatomy
correlates well with the function. Cast immobilization may not
be adequate in all the cases because it cannot control the
movements of supination and pronation and the distal
fragment gets displaced dorsally. Moreover dorsal
comminution, which is a common finding, leads to dorsal tilt
of the radial fragment. Therefore reducing a distal radius
fracture is not the problem but maintenance of the reduction is
certainly a concerned problem, especially when prolonged
immobilization is required, often reduction is lost in early
treatment. In many patients, incomplete restoration of radial
length or secondary loss of reduction results in the
complications of distal radius fracture that are frequently seen
in cast treatment .

Although closed reduction and casting is the main treatment in
children as well as elderly patients, " there are several different
interventions for treating young adults and adults. Because of
high functional demand, these days most of young adult and
adult patients are treated operatively rather than conservative
methods. The most common percutancous K-wire fixation
method provides additional stability and is one of the simplest
forms of internal fixation”. Most of comminuted and

displaced intra-articular fractures are better treated with plates
and screw or external fixator with or without percutaneous
pinning rather than pinning alone. But, many non comminuted
unstable extra-articular and partially articular fractures can be
treated adequately with percutaneous pinning technique. But,
every treatment methods has its own merit and demerit".
Therefore, to achieve the goal of near anatomical reduction
and stable fixation with least operative intervention, an easily
executed technique, which carries a low morbidity, is the
demand of this era. Thus, Percutaneous pin fixation is simply a
role model treatment method for these fracture as it is
relatively simple to perform and it produces results that are
superior to closed reduction alone'’. Widespread availability
of necessary equipment with low cost and the comparatively
more secure stabilization of unstable fracture when compared
to cast support, make the method more popular'’. Despite of all
these advantages of percutaneous pinning, even these days
many orthopedic surgeons still prefer closed reduction and
cast for distal radius fracture. Therefore we wanted to know
whether percutaneous pinning is really a better method than
casting method in treating non comminuted extra articular and
partially articular distal radius fracture so that we can provide
better treatment method to the patients having this injury in
our country. Thus, this study was conducted to compare the
functional and radiological outcome of non comminuted
extra-articular and partially articular distal radius fracture
treated with closed reduction and cast or percutaneous
pinning.

MATERIALS & METHODS

This study is a prospective randomized control study of 60
patients of all age groups diagnosed with distal radius fracture.
This study was performed in Universal College of Medical
Sciences Teaching Hospital (UCMS-TH), Bhairahawa, Nepal
from August 2011 to April 2013. All patients with non-
comminuted, extra-articular and partially articular distal
radius fracture were enrolled in our study. Those patients were
excluded who had complete intra-articular fractures, grossly
comminution, presenting later than 2 weeks, associated ulnar
shaft fracture, polytrauma patients, open fractures, previous
wrist or forearm fractures, congenital or other forearm
anomalies, previous wrist operation, patients with dementia
and psychiatric illness and patients with lost follow ups. After
approval from the Institutional Review Board (IRB) of
UCMS-TH, we obtained the informed consent from all
patients enrolled into this study. The patients were then
randomly allocated by using sealed-envelop technique to
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either the Cast group (Group A) who had undergone closed
reduction and casting by standard plaster of Paris or Pin group
(Group B) who had undergone closed reduction and
percutaneous pinning. To standardize the method, treatment
of each group was performed by the experienced Orthopaedic
surgeon of UCMS-TH.

PROCEDURE

For the Cast group (Group A), closed reduction was performed
under a hematoma block. After the block, fracture was
reduced, below elbow cast applied and molded appropriately.
Post reduction anterior posterior (AP) and true lateral
radiographic view of the injured wrist was taken to confirm
acceptable reduction. For the pin group (Group B), surgery
was done under Supraclavicular brachial block or Intravenous
anaesthesia using Ketamine and Propofol. Preoperative single
dose of intravenous antibiotic was given 15 minutes before
surgery. After closed reduction, two or three K-wires were
inserted percutaneously under fluoroscopic guidance. First k
wire of 1.5 to 1.8 mm was inserted via the dorsal radial side of
the radial styloid process and the second K-wire was inserted
from the dorso-ulnar side of the distal radius crossing the
fracture and engaging far cortex making a cross configuration.
Then the fracture stability was checked under continuous
fluoroscopic control by dorsiflexing and palmer flexing the
wrist joint. If stability was in question, third K wire was
inserted through the radial styloid process just proximal or
distal to the first K wire similar to first k wire in divergent
fashion. By using this so called Tripod technique, we can have
three points fixation on each side of the fracture. While
inserting the pin, precaution was taken to minimize skin
traction against the pins by prior retracting the skin. The K-
wires were left protruding out of skin and were removed once
the fracture united. Radiographs included PA view and true
lateral view of the injured wrist for confirming the adequacy
of the reduction alignment (radial shortening less than Smm,
radial inclination more than 15 degree, volar tilt between 0-15
degree, and joint step off less than 2mm)"*. Then the wrist was
immobilized by applying short arm volar slab in neutral
position of wrist so that immediate mobilization of elbow and
fingers can be allowed.

OUTCOME ASSESSMENT

All patients were discharged after the assessment of the post
reduction radiographs. They were assessed in Orthopaedics
outpatient clinic at 1 week, 3 week, 6 week, 9 week, 3 month
and six months. During the entire visit, radiograph was taken

and documented along with pin tract dressing for pin group.
For pin group, at three weeks, gentle ROM exercises of wrist
were encouraged along with twice daily intermittent home
exercises without slab. The slab and K-wires were removed at
six weeks or eight weeks time after confirming the fracture
union clinically and radiologically. The functional outcome
was assessed by orthopaedic specialist physiotherapist, who
was considered blinded to the procedure. The range of motion
of the wrist included wrist dorsiflexion (WDF), wrist
palmarflexion (WPF), supination, pronation, wrist ulnar
deviation (WUD) and wrist radial deviation (WRD). It was
measured using a goniometer. Grip strength was assessed by
the patient's ability to hold and squeeze a rubber ball as
compared to the normal hand. The mean of three readings was
expressed as a percentage of the normal contralateral side. The
pain level and activity of daily living (ADL) were assessed by
using the grading suggested in Satio chart”. The subjective
satisfaction score was also assessed by using the following
grading: grade 1 for very satisfied; grade 2 for moderately-
satisfied, grade 3 for not satisfied but working, grade 4 for not
satisfied and unable to work. For the radiological assessment,
standardized PA and true lateral views of the wrist were taken.
The radial inclination angle (RA), radial length (RL), palmer
tilt/ dorsal angulation (PT/DA) and ulnar variance (UV) were
measured and the measurements were compared to the normal
parameter of wrist. The dorsal angulation angle of the distal
radius was measured as the degrees from the neutral position.
The assessment of the radiological outcomes was blinded to
the method of the treatment and to the functional outcomes
after removal of the slab and K wires. All the data was
collected by structured interviews using the preformed
proforma. After completion of the data collection, data was
edited, coded, entered and analyzed by SPSS version 16.0. p
value less than 0.05 were considered as significant.

RESULTS
1. Demographic profile

The mean age group of pin and cast group was 27.63 and 42.83
years respectively (p 0.002). Thirty two patients were male
and 28 patients were female (p 0.121). Fall on ground was the
common mode of injury in both the groups followed by road
traffic accidents. Twenty eight patients (46.7%) had fracture
of left wrist and 32 patients (53.3%) had fracture of right wrist.
We observed statistically no significant difference in side and
dominance of hand in both groups.
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2.Radiological and Functional Outcome

Table 1.Independent t test for Radiological and Functional
outcome (cast vs. pin)

| Cast ‘ Pin |
p-value

| Mean SD ‘ Mean SD
RL 9.47 0.86 9.93 0.58 0.017
RA 19.90 1.71 20.67 1.73 0.089
1st week

PT/DA -1.77 4.54 -3.83 4.19 0.072
uv 0.23 0.63 -0.63 0.72 <0.001
RL 6.93 334 9.27 0.91 <0.001
RA 17.17 225 18.87 1.93 0.003

3rd Week
PT/DA 0.87 4.30 -1.60 4.05 0.026
uv 1.57 0.94 -0.17 0.99 <0.001
RL 6.43 1.77 8.97 1.03 <0.001
RA 15.10 3.04 18.17 1.78 <0.001
PT/DA 333 5.86 -0.77 4.07 0.003
uv 2.13 1.36 -0.13 1.17 <0.001
‘WDF 15.33 6.58 25.17 5.80 <0.001

6th Week ‘WPF 18.63 6.05 25.33 7.30 <0.001
WRD 533 241 597 233 0.305
WUD 10.83 2.70 18.67 5.07 <0.001
SUPINATION 25.83 7.78 53.67 16.29 <0.001
PRONATION 28.17 8.25 61.83 13.76 <0.001
GRIP STRENGTH 26.67 6.61 26.00 8.85 0.742
RL 6.03 1.77 8.97 1.03 <0.001
RA 14.47 3.26 18.20 1.77 <0.001
PT/DA 4.13 6.64 -0.83 4.07 0.001
uv 223 1.43 -0.17 1.18 <0.001
WDF 27.57 7.40 39.07 6.24 <0.001

9th Week WPF 30.13 7.51 38.33 7.22 <0.001
WRD 8.83 1.51 11.63 1.92 <0.001
WUD 22.43 593 32.80 8.16 <0.001
SUPINATION 43.50 12.74 81.33 8.28 <0.001
PRONATION 48.27 12.38 84.57 5.08 <0.001
GRIP STRENGTH 47.17 11.12 63.00 10.88 <0.001
RL 6.03 1.77 8.93 1.08 <0.001
RA 14.40 3.33 18.20 1.77 <0.001
PT/DA 4.10 6.77 -0.83 3.97 0.001
uv 2.20 1.49 -0.13 1.17 <0.001
WDF 3523 7.20 49.50 6.64 <0.001

3rd Month | WPF 37.73 7.29 46.67 5.03 <0.001
‘WRD 11.07 2.13 13.83 2.04 <0.001
WUD 31.20 6.68 43.87 6.50 <0.001
SUPINATION 60.57 11.38 88.93 2.24 <0.001
PRONATION 66.27 10.59 89.87 0.51 <0.001
GRIP STRENGTH 64.67 12.24 83.00 8.77 <0.001
RL 5.73 2.00 8.93 1.08 <0.001
RA 14.40 333 18.20 1.77 <0.001
PT/DA 4.10 6.77 -0.90 3.93 0.001
uv 2.20 1.49 -0.17 1.18 <0.001
WDF 39.87 7.21 53.20 6.32 <0.001

6th Month | WPF 42.73 6.28 49.20 2.58 <0.001
WRD 11.87 2.56 14.47 1.61 <0.001
WUD 37.00 6.63 47.13 3.99 <0.001
SUPINATION 70.80 9.79 89.87 0.51 <0.001
PRONATION 7577 8.46 90.00 0.00 <0.001
GRIP STRENGTH 78.67 9.00 90.67 6.40 <0.001

(RL-Radial length, RA-Radial inclination Angle, PT/DA-
Palmer Tilt/ Dorsal Angulation, UV-Ulnar Variance, WDF-
Wrist Dorsiflexion, WPF-Wrist Palmerflexion, WRD-Wrist

Radial Deviation, WUD-Wrist Ulnar Deviation: p<0.05)
Statistically significant difference was observed between both

the groups regarding all the radiological parameters in each
follow ups. Pin group had better radiological result than Cast
group, except RA and PT/DA during first week where there

was similar result. Regarding functional parameter we
observed statistically significant difference between both
group except WRD and grip strength at 6 weeks which was
statistically not significant (Table 1; Case 1: fig 2 to5; Case 2:
fig 6 to 9). Pin group had better patient satisfaction score than
cast group (p 0.012). There was no difference between cast
and pin group regarding duration of fracture healing and
cast/pin removal.

3. Complications

There was statistically significant difference in complications
faced between both the groups (p<0.001) where compli-
cations were higher in cast group than pin group. (Fig 1)
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Fig 1. Bar diagram for Complications (cast vs. pin)
DISCUSSION
1. Demographic profile

The mean age group of cast group and pin group was 42.83
years and 27.63 years respectively. The mean age of all cases
in our study was 35.23 years which was different from
Mardani et al”. (50.8 = 15), M. Akhter et al. 3 (45.45+14.13),
Harish et al’'. (52.8 years) and Lenoble et al”. (57.7 years +
18.7). The difference in mean age in our study could be due to
small sample size. The difference in mean age group between
two treatment groups is by chance because of randomization.
There were 32 male and 28 female patients (p 0.121) which
was similar to Akhter et al. 3and Mardani et al. (p=0.804) 20
but different than Harish et al. * and Wim et al”’. where male to
female ratio was 2:1. Fall on ground was the common mode of
injury in both groups whereas RTA was the second common
mode of injury which is similar to Akhter et al.3 Twenty eight
patients had fracture of left wrist and 32 patients had fracture
of right wrist which is similar to Akhter et al.3 There was also
no difference in dominance of hand in both groups which was
similarto Akhteretal.3
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2. Subjective satisfaction and radiological/functional
outcome assessment

a. Subjective Satisfaction Assessment

We observed statistically significant difference in Satio
grading (p 0.002) between two groups. 96.6% in pin group
achieved excellent to good result whereas only 76.7 % in cast
group achieved these result which is comparable to Mardani et
al.”’, Abhishek et al.”, Akhter et al.’, Low et al.”, Rodriguez et
al.”, Baigetal.” and Saeed etal.”

b. Radiological Outcome Assessment

All the radiological outcome parameters are comparable to the
studies performed by Egol et al.,” M Akhter et al.,’ Rosenthal
etal.””, Benoit et al.”, Fuji et al."and Lafontaine et al.” except
PT/DA which had inferior results in our study. But our PT/DA
results are comparable to Fuji et al.” where he observed
palmer tilt angle to be 2.7 degree in 22 patients. Egol et al.”
found surgical intervention was able to maintain accepted
fracture reduction parameters to a much greater extent than
cast immobilization, and radiographic outcomes were
superior with surgical intervention. At each follow-up
interval, radial inclination angle and radial length were better
inthe operatively treated group, and at one year.

We usually did not want to overcorrect the dorsal tilt aiming
Palmer angle to lie between 0-10 degree palmer tilt. We
believe that up to 15 degree of dorsal tilt is acceptable and has
less impact in the functional outcome until the patient is in
highly functioning group. This thinking could have created
differences in our PT/DA result from others.

c¢. Functional Outcome Assessment

In Egol et al.” study, at six months, patients treated
nonoperatively had better wrist extension only (59 degree
compared with 50 degree; p = 0.04), unlike our study where
pin group had better wrist extension than Cast group (49.5
degree compared to 35.23 degree; p <0.001). Unlike his study,
pin group in our study had better wrist flexion, radial and ulnar
deviation than cast group. Similar to his study, Pin group in our
study had better grip strength than cast group similar to
Azzopardi et al. *, Rodriguez et al. ** and Shankar et al.”. In
his study he noted modestly better supination in cast group
than pin group unlike our study where pin group had better
supination. Overall wrist movement was significantly better
in the pin group than cast group similar to Gupta et al.”,
Rodriguezetal. ” and Shankar etal. *

3. Complications

Overall complication rate was higher in cast group than pin
group. Radial collapse (p <0.001) and malunion (p 0.004)

were the common complications in cast group but all these
parameter were within the acceptable range and imparted no
significant deformity avoiding the need for remanipulation.
Similar results were seen in studies performed by Rodriguez et
al.”, Shankaretal.”, Verhulst et al.” and Gupta etal™.

CONCLUSION

In conclusion, closed reduction and pinning had better
radiological and functional outcomes compared to closed
reduction and cast in the treatment of non comminuted extra-
articular and partially articular distal radius fracture.
Moreover, closed reduction and percutaneous pinning is a
simple and safe procedure.

It is possible that with the large sample size and long term
follow-up, the functional and radiological outcome would
have more results than the present study. Therefore more
studies need to be done with large sample size and for longer
duration to get a clearer picture.

Case 1. Group A (Cast group)

Fig 2. Sixty years female with distal radius fracture (Pre-
reduction X-ray)

Fig.3 Sixty years female with distal radius fracture (Post-
reduction X-ray after castapplication)
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Fig.4 Sixty years female with distal radius fracture (Six
months X-ray)

Fig.5 Sixty years female with distal radius fracture (Six
months functional assessment)

Case 2 Group B (Pin group)

Fig.6 Thirteen years female with distal radius fracture (Pre-
operative X-ray)

Fig.7 Thirteen years female with distal radius fracture (Post-

operative X-ray after CRPP)

"

Fig.8 Thirteen years female with distal radius fracture (Six
months X-ray)

Fig.9 Thirteen years female with distal radius fracture (6
months functional assessment)
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