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ABSTRACT

Purpsose -Distal end radius comprise of 17% fracture in adults. No other fracture has a greater potential to devastate
hand functionThe causes of injury are fall on outstretched hand, work related accidents, car accidents, sport injuries.
Extraarticular fracture of distal end radius can be managed by multiple intramedullary antegrade k wire. In our
experience, multiple intramedullary antegrade K-wire will provide a better purchase in the distal fragment. Severely
comminuted intra-articular fractures and Barton's fracture were not included in this study.

Methods-Total 30 cases were included in the study.the caseswere treated by multiple intramedullary antegrade kwire
and all cases were given below elbow pop slab after for 3 weeks.Patients fracture healing was checked radiologically at
10 day , 21 day and 45 day postoperatively. Patients were reviewed for removal of wire on 45 days. Anatomical and
functional outcomes were then evaluated in all the patients.

Results- This study achieved excellent results in 24 patients ,good in 4 patients,fair in 1 patients,poor in 1 patients
evaluated as per the criteria suggested by Green and Obrein score (cooney's modification).in this study, 8 pts had wrist
painand stiffness and 6 pts had finger stiffness as their post operative complication. pain and stiffness in wrist and finger
stiffness significantly improved after physiotherapy. Our case series attributes to 93% of excellent to good results and
4% offair 3%of poorresults.

Conclusion-1.Treatment of comminuted fractures of the distal end of the radius by with intermedullary antegrade
Kirschner wires is an effective method of maintaining reduction

3.Shorter period of surgery with minimal exposure .
4.Minimum invasive surgery with minimum expertise.

2.This is simple for fracture [ |xation with preservation of fracture haematoma.

INTRODUCTION
Distal radius fractures represents most common fractures of
all fractures'. There is an increase in incidence of fracture of
distal radius in postmenopausal females which has been
linked to estrogen withdrawal. Distal radius fractures in the
elderly may represent an insufl/ciency fracture associated
with all of the risk factors for osteoporosis®. Distal radius
fractures were historically thought of as dislocations of the
wrist, from Hippocrates' time until the 18th century, when Petit
Urst posed the possibility that they may be fractures’. A
thorough understanding of the pathophysiology and
treatment of distal end radius is important as high energy
trauma to distal end radius in adults is becoming more
common and long term functional results are unclear, these
common injuries. The causes of injury are fall on outstretched
hand, work related accidents, car accidents, sport injuries.
Although for the treatment of unstable distal radial fractures,
pin and plaster,"’ percutaneous pinning,”® Kapandji pinning,’
plating,””"" and external [xation are usually performed to
stabilize the fracture,™" it is thought that internal [xation,
which provides fracture stability and allows early
postoperative rehabilitation, is not an ideal surgical treatment
because it causes soft-tissue injuries. Because there is no
single surgical treatment that is useful for all types of distal
radial fractures, hand surgeons choose the surgical
treatments according to the age, gender, and occupation of
the patient;type of fracture;and surgeon's preference.Sato et
al."introduced a technique of fixation for the unstable extra-
articular distal radial fractures by manual reduction and
antegrade intra-medullary pinning. They found this
procedure beneficial in controlling the distal radial
angulation with less soft tissue complications. The current
|

prospective study was conducted to evaluate the clinical and
radiological outcomes of management of unstable distal
radial fractures in adults by closed manipulation and
antegrade intra-medullary K-wire fixation after some
modifications to the original technique.

MATERIALS AND METHOD

All patients were briefed about the technique and its possible
complications, and an informed consent was obtained to
participate in the study A total number of 30 cases of complex
extraarticular distal end radius fracture were treated by
multiple intermedullary antegrade k wire and all cases were
given below elbow pop slab after for 3 weeks.Patients
fracture healing was checked radiologically at 10 day, 21 day
and 45 day postoperatively. Patients were reviewed for
removal of wire on 45 days. Anatomical and functional
outcomes were then evaluated in all the patients treated by
multiple antegrade k wire . Appropiate test of singnificance
applied for data analysis.

INCLUSION CRITERIA

1. Patient who gave consent for this procedure.
2. Extraarticularfractures

3. AOclassificationa

EXCLUSION CRITERIA

1) Fracture of the scaphoid or scapho-lunate dissociation of
the same wrist

2) Pre existing inflammatory or degenerative arthritis of the
injured wrist, ipsilateral elbow, or shoulder (which would
affect the functional outcome).

3) Pathological fracture
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OPERATIVE PROCEDURE

The patient is positioned supine on the operating room table.
Anesthesia can be either regional or general. Complete
muscle relaxation of the patient is achieved. Dose of
prophylactic antibiotic. A preliminary reduction done to
align the grossly displaced fracture fragments. , a 3-cm
longitudinal skin incision was made on the dorsoradial aspect
of the mid-radius about 10-12 cm proximal to the radial
styloid. The interval between the extensor carpi radialis
brevis muscle and the extensor digitorum communis muscle
proximal to the abductor pollicis longus muscle was
developed. Then, the cortex of the radius dorsal to the
pronator muscle insertion was exposed. One slanting hole
was made with a 3.5-mm drill bit in large-size bones, provided
that the diameter of the drill hole is less than half the width of
bone at the level of drilling. In patients with small-size bones,
two drill holes at two different levels were made with 2-mm
drill bit to avoid the stress riser effect. At first, the drill bit was
directed perpendicular to the bone and then obliquely at an
angle of 45°-60° with care to avoid penetration of the far
cortex. A drill sleeve was used to protect the soft tissues.
Through these holes, two 1.5-mm K-wires were inserted
manually into the medullary canal over a T-handled drill
chuck. The tip and body of the K-wires were slightly prebent
by pliers. During insertion, the prebent wires formed a
smooth curve in the medullary canal. At first, the tips of the
wires were directed radially and once reached the fracture
site; the distal fragment was manipulated while traction was
applied in the axis of the second and third digits and counter-
traction on the upper arm.The quality of the reduction was then
checked with fluoroscopy in anteroposterior and lat- eral
projections by rotating the C-arm around the wrist while the
patient's hand was held steadily. In three patients, there was a
non-displaced or minimally displaced intra- articular fracture,
and a transverse K-wire was used for fixation. One intra-
medullary K-wire was rotated 180° and pushed towards the
ulnar side of the distal fragment, and the other wire was
directed to the radial styloid.K-wires were advanced till rested
against the subchondral bone.The proximal ends of the K-wires
were bent and buried in the subcutaneous tissues. it is then
maintained by A/E pop slab for 21 days ,after which the slab is
removed and wrist mobilization is started , K wires are removed
after 45 days under aseptic precaution on OT table.

Green And O'brien Score (cooney's Modification)™

Table 1: Clinical scoring system of Green and O'Bren { 1978) modified by
Cooney or al {1 980) score
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RESULT

All fractures were classil led according to AO classil Icationa.
Baseline demographics and injury characteristics were
recorded. In this study of 30 patients, all sustained type a
fracture. In the present study, 30 cases were followed up for
average of 10 months. 53% i.e. 16 were male and 47 % i.e 14
were females.The right wrist was involved in 66 % i.e. 20 of our
cases and left 10 33% of our cases.The dominanthand in 16 ie
53% of cases. The patients in young working age group 20-
40yrs were 20 cases representing 66% of our cases. The
number of cases in complex extraarticular fractures i.e.
Type23 b 63.33% of our cases and 27 % of type 23c .. Number
of cases due to road trafl /c accident constituted 60% and fall
onoutstretched hand constituted 40% .

This study achieved excellent results in 24 patients, good in 4
patients, fair in 1 patients, poor in 1 patients evaluated as per
the criteria suggested by Green and O'Brien Score
(Cooney modillcation). In this study, 8 pt had wrist pain and
stiffness and 6 pt had [Inger stiffness as their post operative
complication. Pain and stiffness in wrist and [ Inger stiffness
significantly improved after physiotherapy. Only one patient
developed skin infection and no case of non union and
implant breakage.

Our case series attributes to 93% of excellent to good results
and 4% of fair and 3% poor results. Thus, it suggests that
multiple intermedullary antegrade k wire fixation plays a
good role in anatomic restoration in stable extraarticular
fractures though surgically demanding procedure.

DISCUSSION

The injuries to the lower end of radius are not only
encountered in the emergency department setting, but the
mobility and delicate functional requirements of the hand
make accurate diagnosis and treatment crucial to avoiding
long-term loss of function and disability.'®

Number of studies have proved that there is a strong
relationship between the quality of anatomical reconstruction
and long term functional outcome'”® The most common
traditional method is closed reduction and cast
immobilization, but this often fails to prevent early radial
collapse and is associated with a high risk of malunion, joint
stiffness and painful wrist. Hence, this method is for low-
demand elderly patients™. External fixators can maintain
radial length and radial inclination by ligamentotaxis, but
cannot effectively maintain palmar tilt. Also complication
rates as high as 60% have been reported with the use of
external fixators. These mainly include pin loosening, pin
tract infection, reflex sympathetic dystrophy, radial sensory
neuritis and delayed union®™ . In this study we performed
antegrade intramedullary nailing with K-wires for the
treatment of distal radial fractures to stabilize the fractures
and reduce complications. This suggests that the antegrade
intramedullary nailing of K-wires is not effective for
maintenance of radial length whereas maintenance of volar
tilt is as good as other surgical procedures.” The nerve
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injuries are rare since In our procedure pins are located on the
dorsal cortex of the radial diaphysis between the extensor
carpi radialis brevis and the extensor digitorum communis
muscles where sensory and motor branches of the radial
nerve are absent. The site of our pin placement is consistent
with that described by Melone. Melone” described the site
of pin placement for the radius to be “just proximal to the
abductor pollicis longus muscle in the interval between the
wrist and [Inger extensors.” and skin irritation is not
observed frequently as k wires are buried deep inside.

CONCLUSION

1. Treatment of comminuted fractures of the distal end of the
radius by Intermedullary antegrade Kirschner wires is
an effective method of maintaining reduction

2. This is simple for fracture [xation with preservation of
fracture haematoma.

3. Shorter period of surgery with minimal exposure.

4. Minimum invasive surgery with expertise.

REFERENCES

1 Nellans KW, Kowalski E Chung KC . The epidemiology of distal radius
fractures.Hand clin.2012:28(2):113-25

2. NguyenTV, Center JR, Sambrook PN, et al. Risk factors for proximal humerus,

forearm, and wrist fractures in elderly men and women: the Dubbo

Osteoporosis Epidemiology Study. Am J Epidemiology 2001;153(6):587595

Petit JL:I’Art de guerir les maladies des os. Paris: L.d’Houry, 1705

Green DP. Pins and plaster treatment of comminuted frac- tures of the distal

end of the radius.] Bone Joint Surg 1975;57A:304-310.

5.  Hutchinson DT, Strenz GO, Cautilli RA. Pins and plaster vs external [1xation in
the treatment of unstable distal radial fractures. A randomized prospective
study.] Hand Surg 1995;20B:365-372.

6. Clancey GJ. Percutaneous Kirschner-wire fixation of Col- les fractures. A
prospective study of thirty cases.] Bone Joint Surg 1984;66A:1008-1014.

7. Lenoble E,Dumontier C, Goutallier D, Apoil A. Fracture of the distal radius. A
prospective comparison between trans-styloid and Kapandji fixations.] Bone
Joint Surg 1998;77B:562-567.

8.  Stein AHJr,Katz SF. Stabilization of comminuted frac- tures of the distal inch of
the radius: percutaneous pinning. Clin Orthop 1975;108:174-181.

9. FitoussiF, Ip WY, Chow SP. Treatment of displaced intra-articular fractures of
the distal end of the radius with plates.] Bone Joint Surg 1997;79A:1303-1312.

10. Knirk JL, Jupiter JB. Intra-articular fractures of the distal end of the radius in
young adults.] Bone Joint Surg 1986;68A:647-659.

11. Aoki M, Ishii S, Usui M, Chiba H, Ooyama N. Open reduction, bone grafting,
and external fixation for commi- nuted intra-articular fractures of the distal
radius: early postoperative motion of the wrist using the Clyburn dy- namic
external fixator. Orthopaedics International Edition 1993;1:136-141.

12. Kawaguchi S, Sawada K, Nabeta Y, Hayakawa M, Aoki M. Recurrent dorsal
angulation of the distal radius fracture during dynamic external fixation. J
Hand Surg 1998;23A:920-925.

13. Leung KS, Shen WY, Tsang HK, Chiu KH, Leung PC, Hung LK. An effective
treatment of comminuted fractures of the distal radius. ] Hand Surg
1990;18A:11-17

14. Sato O, Aoki M, Kawaguchi S, Ishii S, Kondo M (2002) Ante- grade
intramedullary K-wire fixation for distal radial fractures. ] Hand Surg [Am]
27(4):707-713

18 kwok 1, Leung F Assessing Results After Distal radius Fracture Treatment
Geriatric Orthopaedic Surgery & Rehabilitation 2011 ;2(4):155-160

16. Older TM, Stabler EV, Cassebaum WH. Colle’s fractures: evaluation and
selection of therapy.] Trauma. 1965;5:469-76.

17. mcqueen MM, Hajducka C, Court- Brown CM. Redisplaced unstable fractures
of the distal radius: a randomized, prospective study of bridging versus non-
bridging external fixation.] Bone Joint Surg Br. 1996;78(3):404-09.

18. Batra S, Gupta A. The effect of fracture-related factors on the functional
outcome at 1 year in distal radius fractures. Injury. 2002;33(6):499-502.

19. Kopylov P, Johnell O, Redlund-Johnell I, et al. Fractures of the distal end of the
radius in young adults:a 30-year follow-up.] Hand Surg Br. 1993;18(1):45-49

20. mcqueen M, Caspers J. Colles fracture: does the anatomical result affect the
final function? ] Bone Joint Surg Br. 1988;70(4):649-51.

21. ShortWH, Palmer AK,Werner FW, et al. A biomechanical study of distal radial
fractures.] Hand Surg Am. 1987;12(4):529-34.

22. Jenkins NH, Mintowt-Czyz W]. Mal-union and dysfunction in Colles fracture.]
Hand Surg Br. 1988;13(3):291-93.

23. Van der LW, Ericson R. Colles! | fracture. How should its displacement be
measured and how should it be immobilized? ] Bone Joint Surg Am.
1981;63(8):1285-88.

24. Abhishek K. Das, Nandkumar Sundaram, Thiruvengita G. Prasad, Suresh K.
Thanhavelu. Percutaneous pinning for non-comminuted extra- articular
fractures of distal radius.Indian ] Orthop.2011;45(5):422-6.

25. PareshPatil,Kiran Gaonkar, Adish Patil, Nishant Gaonkar, Ketan Gupta*, Nirav
Patel, Himanshu Kulkarni. Prospective study of treatment of extraarticular
fractures of distal end radius by cross K wire fixation and cast immobilisation
and its comparison with Kapandji’s method of intrafocal pinning anatomically
and functionally.IntJRes Med Sci.2015 Apr;3(4):883-890

26. Melone CS. Articular fractures of the distal radius. Orthop Clin North Am
1984;15:217-236.

- w

|

{ www.worldwidejournals.com |



