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Abstract
Background: Distal radius fractures are the third most common osteoporotic
fractures and are frequently treated in emergency department. They have a
trimodal peak of occurrence and there has been a significant increase in
incidence of involvement in elderly females and young males. Management
of these fractures comes with lots of treatment options and challenges to
provide good functional outcome. This prospective study was done for the
management of communited intra/juxta articular fractures of distal end
radius using a bridging external fixator on 25 patients. The principle of
ligamentotaxis was used for alignment of fracture fragments and wrist
spanning external fixator was used to maintain the fracture reduction.
Methods: 25 patients of either sex with age group 16 to 80 years were taken
from the orthopedic department. After proper primary care, cases were
classified using Fernandez classification, and posted for surgery as soon as
investigations and fitness were taken. Results: Patients involved in the study
were in range of 16 to 78 years with 16 patients having dominant side with
road traffic accident as leading cause.Radiological union was seen at an
average of 7.3 weeks, 4 patients had superficial pin tract infection, 3 patients
had stiffnes and a single case had malunion. Conclusions: Modified clinical
scoring system of Green and O’Brien was used to evaluate the overall
functional results which showed excellent to good results in 84% of cases.
Hence, properly planned and executed bridging external fixator is an easy,
cost-effective and reliable treatment modality through the “Principle of
Ligamentotaxis”.
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INTRODUCTION
Distal radius fractures represent approximately
one-sixth of all fractures treated in emergency
departments. Distal radius fractures are the
third most common fractures in osteoporotic
fractures following vertebral and hip
fractures.[1] There are three main peaks of distal
radial fracture occurrence. First peak is
between ages 5 to 14, the second in males

under 50 years of age and the third peak is in
females over the age of 40 years.[2,3] There is a
growing incidence of these fractures in all the
three groups with significant increase in
elderly females and younger adult males.[2,3,4] It
is suggested that the two peaks represent two
very different injury patterns: 1) An
insufficiency fracture in elderly females; 2)
Traumatic injury in younger males.[5]
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Since their description by Colles in 1814, distal
radial fractures remain a therapeutic
challenge.[6] These often result in permanent
deformity, pain, and loss of function. Various
surgical interventions are available presently,
like percutaneous pinning, intra focal pinning,
external fixator and plate fixation. External
fixator may be performed in a bridging
technique and a non bridging technique.
Bridging external fixator allows distraction
across the radio carpal joint. The moulding of
fracture fragments into alignment by traction
force applied across the fracture through the
surrounding soft tissue is known as
ligamentotaxis. Anderson and O Neil were first
to maintain fracture reduction with an external
fixator using the principle of ligamentotaxis.
Multiple studies have documented the efficacy
of this technique.[7,8,9]
Ligamentotaxis is the basic principle used in
external fixation. This helps in freeing the
impacted fragments and allowing further
reduction by joysticking the main fragments.
Frequently, this distractor has to be left in-situ
in the form of a wrist spanning external fixator
till fracture healing as the small fragments are
seldom held robustly by those small k-wires.
With the improved components & better
understanding of the principles that governs
the safe & effective use, the external fixator has
become an indispensable tool in the hands of
experienced trauma surgeons. There are few
complications with this technique such as
stiffness of the fingers, loss of reduction,
problems with radial sensory nerve and pin
tract
infections.[10,11,12,13,14]
The
main
disadvantage of a static external fixator across
the wrist may be a permanent loss of wrist
motion.[15,16,17,18]

MATERIAL AND METHODS
25 Cases of either sex with intra/juxta-articular
fractures of distal radius, admitted in the
department of Orthopaedics of Government
Medical College, Amritsar were taken for this
prospective study. Cases were classified
according to Fernandez classification and all
non-comminuted fracture of distal radius will
be excluded from the study.
Patient was admitted in the Emergency and
OPD Department of Guru Nanak Dev
Hospital, Amritsar attached to Govt. Medical
College, Amritsar. After that patient was
examined with respect to the injuries and
special attention was given to circulation and
neurological status of the limb. Primary
treatment in the form of antibiotics, analgesics,
immunization against tetanus, intravenous
fluid, thorough wound debridement and
antiseptic dressing in case of open fracture,
and splinting was done. This was followed by
radiological examination of the limb in
posterior-anterior, lateral and any other special
view as indicated. Routine investigations of
blood and urine were carried out. As soon as
the patient became fit for surgery, he/she
operated under appropriate anaesthesia, taking
aseptic precautions with proper cleaning and
draping. If there was any wound, swab for
culture and sensitivity was sent, thorough
debridement was done and the wound was
properly cleaned. Then the fracture was
stabilized by transarticular external fixator
device. The implant used for osseous fixation
was either Schanz pin or Kirschner wire
depending upon the type of fracture. Proximal
hold was provided by 2 pins, one 2 cm
proximal to the fracture site and other further
proximal to that and distal hold with 2 pins
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into 2nd and 3rd metacarpal (if necessary, in
4th metacarpal) thus bypassing the fracture
site. The proximal and distal holds was
connected by connecting roads, distractor and
hinges which was used if needed for further
adjustment. C-arm fluoroscopy was used for
adjustment after reduction. Traction on
ligaments and soft tissue around the fracture
was applied to reduce the fracture according to
the principle of ligamentotaxis and reduction
was maintained. Distractor was preferred as
these can help in future adjustment. If any
additional procedure was required such as
bone grafting or skin grafting it was planned
either at the same time or later on depending
upon the wound condition. Entry points of
wires/pins was covered with betadine-soaked
gauge for 24-48 hours.
Post-operatively patients were advised active
movement of the adjacent joints as early as
possible. Wounds were dressed daily.
Antibiotics therapy was instituted according to
culture sensitivity if needed. The final position
and alignment were checked on post-operative
x-ray. Discharge if any was sent for culture
sensitivity every week and antibiotics therapy
changed accordingly. This was continued till
the wound healed.
Patients were discharged from hospital
depending upon the local condition and were
called for follow up in Out-patient department
every three weeks till the fracture unites.
Fixator /distractor was removed once the signs
of clinical and radiological union were present.
Final function results were evaluated
according to modified clinical scoring system
of Green and O’Brien.

RESULTS
In our study 25 cases were included and all of
them were followed up for an average period
of 6 months. The mean age of the study
population was 38.2 years (range 16 years to 78
years), 16 (64%) were males and 9 (36%) were
females. The right wrist was involved in 56%
(14 cases) and the left in 44% (11) of our cases.
The dominant side was involved in 16 patients.
Road traffic accident was the leading cause of
injury in 14 patients, second major cause of
injury fall in total of 11 patients. Most (20) of
the cases were done under brachial block, only
5 cases were given general anaesthesia.
Most of our cases were treated with external
fixator in mean 3 days of injury (range 1day to
5 days). The average operative time was 42
minutes (range 25–90 minutes). Out of 25
patients,
supplementary
procedure
(augmentation of external fixator with k-wires
and bone grafting) was done in 10 patients.
Fixator was removed after 6 weeks followed by
hot paraffin wax bath and physiotherapy. The
follow-up period averaged 6 months.
Radiological union was noticed in 6-10 weeks
(mean 7.3 weeks). There were 7 cases out of
total 25, which had associated other bone
injuries due to higher velocity trauma or fall
from height. Associated injuries were
involving femur (5), tibia (3), humerus (4), ulna
(1), patella (1). One case had complex regional
pain syndrome which resolved in 2 months
with
rigorous
physical
therapy
and
medication. Four cases (16%) had superficial
pin tract infection which resolved with local
wound care and antibiotics. Three cases (12%)
had wrist stiffness. Marked improvement was
seen after two weeks of physiotherapy.
Malunion was seen in 1 case (4%), which was
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primarily due to inability to correct the dorsal
angulation. Loss of reduction was seen in 1
case which was then readjusted and
augmented with k-wires.

Modified clinical scoring system of Green and
O’Brien was used to evaluate the overall
functional results. Excellent to good result was
achieved in 84% of our cases while fair and
poor result was achieved in 4 cases (16%).

DISCUSSION
S.No

Parameter

Result

1

Age

Mean 38.28
(16-78)

2

Sex

3

4

5

6

7

8

9

10

-Male
-Female
Mode of injury
-RSA
-Fall (D)
-Fall (H)
Side
-Right
-Left
Dominance
- Dominant
- Non-dominant
Associated injuries
- Femur
- Tibia
- Humerus
- Ulna
- Patella
Interval b/w injury and surgery

Supplementary procedure
k-wire fixation
Bone grafting
Time of union

16 (64%)
9 (36%)
14 (56%)
9 (36%)
2 (8%)
14(56%)
11(44%)
16(64%)
9 (36%)
7 (28%)
5
3
4
1
1
Mean 3.04 day
(1-5 day)

8 (32%)
2 (8%)
Mean 7.3 week
(6-10 week)

Final score( modified o’brien
and green )
9 (36%)

Comparison
Chilakamary,[19]-47 years (18-70),
Gupta,[20]-35.9 years (21-67),
Shukla,[21]-38.95 years
Ghosh,[22] -42.7years (20-64)
Gupta,[20]-M:F 61%:39%,
Anvekar,[23] -M:F 55%:45%,
Chilakamary,[19]-M:F 57.69%:42.3%.
Chilakamary,[19]- RTA 61.53%, fall 34.61%.
Chaturvedi,[24]-RTA 63.3%, fall(D) 23.3%,
fall(H) 16.66%.
Maruthi,[25]- Right 56.67% and left side
73.33%,
Yalavarthi- Right 58%, left 42%.
Gupta,[20]-65%dominant hand, Anvekar23 60% dominant hand
Alam- dominant hand 64%
Anvekar,[23] - Associated fractures (7/40).
Femur (1)
Ulna (1)
Clavicle (3)
Tibia (2).
Gupta,[20]-mean time 3.5 day (1-7)
Ghosh,[22]-mean 3.4 days (1-6 ) Alam average 3 day (1-5 ) Chilakamary- (4 hrs– 3
days)
Chilakamary,[19]-Augmentation with K-wire
in 11/25 patients.
Gupta,[20]- 7.4 weeks (5-11 week) Anvekar23 6-8 weeks
Chilakamary,[19]-7.2 week (6-8 weeks)
Chaturvedi,[24]- Excellent 26.66%, Good
46.66%, Fair 20.00%, Poor 6.66%
27
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- Excellent
- Good
- Fair
- Poor
Complication
- Pin track
- Finger stiffness
- Loss of reduction
- Malunion
- RSD

12(48%)
2 (8%)
2 (8%)

Maruthi,[25]- Excellent 30.2%, Good 46.66%,
Fair 16.66%, Poor 6.66%
Jenkins- 93% excellent and good result.

7(28%)
4(16%)
3(12%)
1(4%)
1(4%)
1(4%)

Chilakamary,[19]- 11.53% wrist stiffness and
7.09% malunion.
Maruthi,[25]- 3.33% pin track infection, 16.6%
malunion,
3.33% stiffness and 6.66%RDS.
Yalavarthi- Pin track infection 36%, Pin
loosening 80%,Malunion 4%,
Anvekar,[23] -15% complications
Gupta,[20]-31% superficial pin track infection.

Figure 1: Showing pre-operative and post-operative x-ray (row 1), x-ray of union and fixator insitu
(row 2) and Range of motion on final follow up at 6 months (row 3).
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CONCLUSIONS
The use of external fixator is an effective
method of treating unstable extra-articular and
complex intra-articular fractures of the distal
end of radius. The external fixator is a simple
device which is easy and safe to use even
under regional anaesthesia with the distinct
advantage of superior mechanical efficiency
and capacity of fracture adjustment during
healing period and unimpeded access to
wounds in cases of open fractures. The shorter
period of surgery, less tourniquet time and
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