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Abstract:

Background: Distal Radius fractures are one of the common injuries encountered in any hospital emergencies
and OPDs. Most commonly it occurs due to domestic fall on outstretched hand. These fractures can be managed
by Closed reduction and Cast immobilization, Percutaneous k-wire fixation(two/three k-wire),External
fixation(distractor),Internal fixation with volar plating, Intramedullary nail fixation, & Combination of two
method(example-Distractor with k-wire). We have studied the outcome of closed reduction and percutaneous
pinning as treatment of displaced distal radius fracture.

Aims: This study was done to evaluate the outcome of percutaneous K-Wiring with regard to union, infection
and range of motion.

Materials & Methods: We retrospectively reviewed 20 patients with fracture distal radius treated with K-wire
in a tertiary care centre of eastern India with informed consent of the subjects. All patients were treated and
they were followed up after operative management in the institution for 6 months.

Result: Out of 20 patients 12(60%) cases got excellent score, 5(25%) cases were good, 2(10%) cases were fair
and 1(5%) case was poor in outcome according to Mayo Wrist Score. In all cases union achieved within 10-14
weeks (average 12 weeks). At 6 month of follow up 14(70%) patient regain their normal range of motion(65 -85
extension,70™-90" of flexion,25-40" of ulnar deviation,15-25 of radial deviation,0-85 of supination,0-75  of
pronation), 4(20%) developed 10 limitation of flexion,10" limitation of extension and 5 of each deviation. Rest
2 (10%) patients developed limitation of flexion >10°, extension >15', >5" of both deviation and 10’ limitation of
pronation. 17(85%) patients had full grip strength at the end of 6 month follow up,3(15%) patients had weak
grip strength at 6 month follow up. These patients are now attending at Physical Medicine for regular
physiotherapy. Regarding post-operative radiological assessment that the average radial length 10 mm(range
8-13mm) maintained in 17(85%) patients. But 3(15%) cases developed radial shortening >3-6 mm. The volar
tilt 9-11 was in 16(80%) cases,2(10%) cases had volar tilt 11 -13 and rest 2(10%) had volar tilt >13 . 2(10%)
cases developed pin tract infection treated by antibiotic and later healed.2(10%) cases developed reflex
sympathetic dystrophy. In 1(5%) case there was proximal migration of one k-wire which caused no problem in
removal. Functional outcome was also good as in The Cooney modification of the Green and O Brien score.
Conclusion: It was concluded that percutaneous pinning is a good, simple and minimally invasive technique for
distal radius fracture to achieve good functional outcome in terms of good bone healing.
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I. Introduction:

Distal Radius fracture is one of the most common fractures accounting 16% of all fractures seen in
causalty.(1) Treatment options depends on various factors like type of fracture, degree of comminution, age and
socio-economic status of the patient etc. Possible treatment options for distal radius fractures(2,3) are —

e Closed reduction and cast immobilization

e  Percutaneous k-wire fixation(two/three k-wire)
o External fixation(distractor)

o Internal fixation with volar plating
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e Intramedullary nail fixation
e Combination of two method(example-Distractor with k-wire)

Regardless of the treatment method chosen, the following principles are agreed on:

(1) restoration of alignment and anatomy of wrist,

(2)preservation of the blood supply to aid wunion and prevent infection, and
(3) rehabilitation of the extremity

Conservative treatment of minimally displaced and stable distal radius fracture with Closed reduction
and cast immobilisation in elderly patients usually shows a good outcome (4). But with displaced and unstable
fractures appropriate mode of treatment along with adequate fixation is needed to prevent redisplacement and
gradual shortening at the fracture site. Closed reduction and percutaneous pinning along with cast
immobilisation is one the commonest mode of treatment for distal radius fracture (5) with good outcome.

AO Classification(6) of Distal radius Fracture: (Radius=2, distal=3)

23A(EXTRA-ARTICULAR) 23B(PARTIAL ARTICULAR) 23C(INTRA-ARTICULAR)

Al-FRACTURE DISTAL | B1-SAGGITAL C1-ARTICULAR

ULNA,RADIUS INTACT SIMPLE,METAPHYSEAL

B2-CORONAL,DORSAL RIM SIMPLE

A2-RADIUS,SIMPLE AND C2-ARTICULAR

IMPACTED B3-CORONAL,VOLAR RIM SIMPLE,METAPHYSEAL
MULTI-FRAGMENTARY

A3-RADIUS,MULTI- C3-ARTICULAR MULTI-

FRAGMENTARY FRAGMENTARY

Il. Materials and Methods
In this study, 20 patients with distal radius fracture treated with closed reduction, percutaneous k-wire fixation
and cast immobilisation and followed up at Tertiary care centre in Eastern India, between November 2018 to
October 2019.
Inclusion criteria —

AO type —-A2,A3,B1,C1 fractures

e Failure to achieve acceptable reduction after POP casing
o Redisplacement of Fracture in Plaster after 7 days

e Patients older than 18 years of age

Exclusion criteria —

e AO type-B2,B3,C2,C3 fractures
e Very osteoporotic bone

e  Open fractures

e Pathological fracture

All the patients were selected on the basis of above mentioned inclusion and exclusion criteria. Formal
informed consent from the patients were obtained before the procedure.

History, Examination, all blood investigations and radiograph (both Anteroposterior and Lateral view)
of wrist is required for proper evaluation of fracture pattern, degree of comminution and articular incongruity.
All the fractures are classified according to AO classification.

We had treated 20 patients with an average age of 48 yrs (ranging 30 yrs to 65 yrs) . Majority of them
suffered from domestic fall on outstretched hand. Average delay from admission to operation 3-5 days.
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Operative procedures were carried out under general or regional anaesthesia. Under fluoroscopic guidance
fractures were manipulated first by gentle traction and then two or three k-wires were inserted with the wrist in
traction to maintain the reduction.1.2 and 1.6 mm diameter K-wires were used. The first k-wire was drilled
proximally through the radial styloid until it cross the fracture site and penetrate the ulnar side of radius. Then
the second k-wire was penetrated from the dorsal ulnar corner of radius and progress the k-wire further to
penetrate the volar radial cortex. A third k-wire was needed to stable the fractures in some cases driven from the
radial styloid. The ends of the k-wire were bent at a right angle, then cut short outside the skin and a protective
below elbow slab is applied for 6-8 weeks.

Post-operatively the limb was kept elevated. Immediate post-operative radiographs were taken.
Discharge was planned on next day after proper advice of initiating shoulder, elbow and finger mobilisation
exercises. Average stay in hospital was 4-6 days. The percutaneous K-wires were removed after 6-8 weeks. The
protective slab was maintained 2 weeks more after the k-wire removal. Physiotherapy was initiated after
removal of the slab. Follow up radiographs were taken at 6 week,12 week and then at 6 month. We had followed
up our cases upto 6 month. Patients were evaluated clinically and radiologically. On each follow up fracture
healing, range of movement of wrist, functional outcome by Mayo Wrist Score(7), radiological outcome by
Krader et al.(8) were evaluated.

MAYO WRIST SCORE

Pain Point
No pain 25
hMild occasional 20
Moderate 15
Severe 0]

Work status

Regular job 25
Restricted job 20
Able to work but unemployved 15
Unable to work due to pain 0]
Range of motion 25
=>120° 25
100 o 119° 20
90 10 99° 15
60 1o 89° 10
30 1o 59° 5
0O to 29° 0
Grip strength (% of normal)
90 to 100 25
75 to 89 15
50 to 74 10
25 to 49 5
0 to 24 0

* Total point scores: excellent (91 to 100), good (80 to 90),
fair (65 to 79), and poor (<64).

I11. Results

In our study 8(40%) were male and 12(60%) were female. 3(15%) patients were between 30 to 40 yrs
of age,12(60%) were between 40-60 years and rest 5(25%) were above 60 yerars of age.Out of 20 patients only
6(30%) cases occur due to RTA and 14(70%) occur due to domestic fall on outstretched hand.4(20%) patient
visited casualty on same day, while 8(40%) on day 1,6(30%) on day 2 and 2(10%) in between 3-6 day .Among
the fractures 12(60%) was A2,4(20%) was A3,2(10%) was B1 and 2(10%) was C1 fracture.

Time of intervention was within 5 days with a mean of 3.8 days. Regarding operation two k-wires were
used in 14(70%) cases and three k-wires in 6(30%) cases.K-wires were removed in between 6-8 weeks where
12(60%) patients had k-wire removal at 6 week,6(30%) at 7 week and 2(10%) at 8 week.

In our study all the fractures healed in between 12-16 weeks among which 3(15%) healed at 10 week,
15(75%) healed at 12 week and 2(10%) healed at 14 week.

At 6 month of follow up 14(70%) patient regain their normal range of motion(65 -85 extension,70™-90°
of flexion,25°-40" of ulnar deviation,15-25 of radial deviation,0-85  of supination,0-75" of pronation), 4(20%)
developed 10" limitation of flexion,10" limitation of extension and 5° of each deviation. Rest 2 (10%) patients
developed limitation of flexion >10°, extension >15°, >5° of both deviation and 10" limitation of pronation. These
patients are now attending at Physical Medicine for regular physiotherapy.
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17(85%) patients had full grip strength & 3(15%) patients had weak grip strength at 6 month follow up.
These patients are also doing physiotherapy at present.

Regarding post-operative radiological assessment that the average radial length 10 mm(range 8-13mm)
maintained in 17(85%) patients. But 3(15%) cases developed radial shortening >3-6 mm. The volar tilt 9-11°
was in 16(80%) cases,2(10%) cases had volar tilt 11°-13" and rest 2(10%) had volar tilt >13".

2(10%) cases developed pin tract infection treated by antibiotic and later healed properly after pin
removal. 2(10%) cases developed reflex sympathetic dystrophy treated by analgesics, low dose of steroid and
physical therapy. In 1(5%) case there was proximal migration of one k-wire which caused no problem in
removal.

Out of 20 patients 12(60%) cases got excellent score, 5(25%) cases were good, 2(10%) cases were fair
and 1(5%) case was poor in outcome according to Mayo Wrist Score.

IV. Discussion:

Distal Radius fracture is one of the most common fractures and are 2" most fragile fractures after hip
fractures(9).Low energy injury is the cause of majority of distal radius fracture.(10) Closed manipulation and
plaster management was popular a number of years ago but has been shown to be ineffective by a number of
authors.(11) Percutaneous pinning of fractures of the distal radius was first suggested in the early 20th century
and many different constructs of pins have been described(12).Generally the treatment of distal radius fractures
depends on patients factor, the characteristic of the fracture and implant availability. Factors including fracture
stability, intra-articular involvement and joint congruency are all crucial for decision making.(13)

AO classification is the most detailed and useful system for classification of distal radius fractures with
significant inter-observer agreement(14).We selected AO classification to classify fractures in our study.

We have used two and three k-wires in our study. The use of two radial styloid and one dorsal ulnar pin
is the most rigid construct.(15)

Most author consider loss of radial length as most of the crucial radiological parameter that influences
the functional outcome.(16) In our study 75% patients achieved average radial length of 10 mm which is
comparable to normal.

In our study 20 patients 12(60%) cases got excellent score, 5(25%) cases were good, 2(10%) cases
were fair and 1(5%) case was poor in outcome. Green reported 86% satisfactory result with this technique.(17).

Pin tract infection rate after percutaneous k-wiring is 1.7% to 70%.(18) In our study pin tract infection
is 10%.

V. Conclusion:

In conclusion percutaneous pinning is an excellent technique for both extra-articular and intra-articular
fractures in cases without severe comminution of the distal radius. The technique involves a minimal procedure
that provides anatomic reduction, fracture fixation and maintenance of reduction.

Advantages of k-wire are —

1) Do not need modern OT set up

2) Very cheap

3) Minimally invasive

4) Less operating time( helpful for polytrauma patients)
5) Less technical expertise

6) Easy learning curves

Disadvantages of k-wire

1) chance of infection

2) radial shortening occurs if done in more comminuted fractures

3) Proximal migration of k-wire

4) Not good for pathological and osteoporotic fractures

So, we have to choose cases carefully for percutaneous Kirschner wiring for distal radius fracture.

We concluded that in case of closed distal radius fractures--extra-articular, partial articular and in some intra-
articular (AO type A2,A3,B1,C1) in between 30 to 65 yrs of age group, percutaneous k-wiring is a very good
economic treatment option in a developing country like us.
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