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Abstract

Background: Displaced Colles’ fractures are treated by manipulation and below elbow cast
application. Malunion is a common complication, resulting in pain, mid-carpal instability, and
post-traumatic arthritis. Fracture stabilization by percutaneous pinning is a simple, minimally
invasive technique that helps prevent displacement of the fracture, thereby minimizing
complications. This study aims to assess the amount of collapse after closed manipulation and
percutaneous pinning with Kirschner wires (K-wires) and its correlation with the functional
outcome of the wrist after union.

Methods: A prospective study was conducted from May 2015 to May 2016 in a tertiary
orthopedic center. Ninety patients (60 females, 30 males) with an average age of 54.93 years
with Type II fractures underwent closed manipulation and percutaneous pinning with crossed
K-wires as the primary procedure. Serial radiographs were taken to document the amount of
collapse. The functional outcome was assessed using the Cooney Wrist Score.

Results: At the final follow-up at six months, the collapse in the mean dorsal angle was 0.94 and
mean ulnar variance was 0.51. Functionally, 48 patients (53.33%) had an excellent outcome, 36
patients (40%) had a good outcome, and six patients (6.67%) had a fair outcome.

Conclusions: Displaced Colles’ fractures should be reduced and stabilized with percutaneous K-
wires to achieve an excellent functional outcome.

Categories: Orthopedics
Keywords: colles fracture, percutaneous pinning, functional outcome

Introduction

Colles’ fracture is an extra-articular distal radius fracture described by Abraham Colles in 1814.
Colles’ fracture is a common fracture presentation in the orthopedic emergency department. It
commonly affects the elderly female population. There is a direct relationship between
osteoporosis and Colles’ fracture. Colles gave a description of a fracture of the distal radius,
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that is, within 2.5 cm above the wrist joint line, dorsally angulated and displaced, radially
angulated and displaced, impacted and supinated, with or without distal radio-ulnar joint
disruption [1]. Fractures of the distal radius were considered uncomplicated injuries in the past.
Initially, Abraham Colles treated these fractures when there was no radiography, aseptic
surgery, or anesthesia, and the amount of disability following malunion was accepted.
Malunion results in pain, mid-carpal instability, and post-traumatic arthritis [2-3].

The degree of disability after a fracture of the distal radius has been shown to correlate with the
amount of residual deformity [4]. Permanent loss of the palmar angle and radial shortening of
the distal radius are associated with persisting wrist pain [5]. Treatment has changed over time
as it has become more of a concern because of occupational disability and the need for
prolonged care in previously independent elderly individuals [6]. After manipulation and
plaster cast application, many of these fractures were displaced [7-8]. They reduce initially well,
but there is a frequent loss of reduction as cast immobilization is a relatively inefficient means
of stabilization [9]. Stable fractures can be managed conservatively by plaster cast
immobilization alone with good to excellent anatomical and functional results [10]. Unstable
fractures need some form of operative intervention.

Various methods for minimizing the loss of reduction in unstable fractures of the distal radius
have been described. These include percutaneous pinning of the distal fragment,
immobilization with pins incorporated in the plaster, external skeletal fixation, limited open
reduction with or without bone grafting or bone substitutes, and extensive open reduction and
internal fixation [11-14]. Percutaneous pinning has been recommended as a simple way of
providing additional stability as compared to immobilization in a cast which is unstable. In
elderly or severely osteoporotic patients with a comminuted fracture, the technique of
percutaneous pinning gives less favorable results and is therefore considered to be
inappropriate [15].

The aim of this prospective study was to assess the functional outcome and amount of collapse
in patients with Colles’ fractures managed by the closed manipulation and percutaneous
Kirschner wire (K-wire) fixation. Approval for this multicenter prospective study was granted by
the Ethical Committee of Kathmandu Medical College, Nepal (protocol #286).

Materials And Methods

A prospective study was conducted in a tertiary care hospital from the period extending from
May 2015 to May 2016. Ninety patients underwent closed manipulation and percutaneous
pinning with crossed K-wires as the primary procedure. Cases presenting to emergency and
outpatient department fulfilling the inclusion criteria were selected for the study (Table 1).
Exclusion criteria were also described for careful selection of the cases.
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Inclusion Criteria Exclusion Criteria

Displaced/impacted distal radial fracture Colles’ (Frykman
Type | and IlI; Universal Type Il)

Age less than 40 years and more than 70 years
Men and women between 40 to 70 years of age Undisplaced fracture
Open fracture

Fractures associated with nerve, vessels, and tendon
injury

Bilateral fracture of wrist
Previous distal radius fracture in the contralateral side

Involvement of inflammatory disease in the opposite wrist,
such as rheumatoid arthritis

Grossly comminuted fracture

Fracture presenting after one week of trauma

TABLE 1: Inclusion and Exclusion Criteria

Informed consent was obtained from all the patients included in the study. Fracture
displacement was characterized as displaced when there was dorsal angulation of > 10° and
positive ulnar variance of > 3 mm. An acceptable reduction following closed reduction was a
fracture with dorsal angulation of < 0° and an ulnar variance of < 3 mm. Radiographic
measurements were made using a goniometer [1].

A complete clinical history and associated comorbidities were recorded. A thorough physical
examination was done in every case. The injured wrist was examined to identify the deformity
and status of the nerve, vessels, and tendons. The contralateral wrist was also examined to
rule out previous fractures and involvement of inflammatory disease. Anteroposterior (AP) and
lateral radiographs were taken for assessing a distal radius fracture. AP view was taken with the
shoulder in 90 degrees of abduction, and the elbow was flexed to 90 degrees with the wrist and
forearm in a neutral position. The lateral view was taken with the shoulder adducted and the
elbow flexed to 90 degrees with the hand positioned in the same plane as the humerus (Figure
1). Blood investigations required for pre-anaesthetic evaluation were carried out.
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FIGURE 1: Radiographs anteroposterior and lateral view
showing fracture of distal radius

All procedures were carried out in the operation theater under general anesthesia or regional
anesthesia. The upper extremity was prepared and draped free from the elbow. The surgeon
and assistant were gowned and gloved. To allow easier access for the C-arm of the image
intensifier, a hand table was used to support the limb. The reduction was accomplished by
applying traction on the thumb and the other three lateral digits to distract the fracture while
countertraction was applied proximal to the elbow by an assistant. The traction on the thumb
was sustained while the contralateral hand was used to restore the normal volar tilt once
distraction of the fracture was adequate.

The reduction was then evaluated in the anteroposterior and lateral planes with the image
intensifier. Scrutiny towards the apposition and alignment of the volar surface of the fracture
was one key feature in assessing the reduction. Once the length and the dorsal angle of the
radius were restored, the fracture was fixed by two crossed 1.8 mm smooth K-wires, inserted
percutaneously with a power drill.

The first K-wire was inserted at the tip of the radial styloid process just dorsal to the first
extensor canal, in the anatomical snuff box proximal to the radial artery, aiming to cross the
fracture line in both planes under image intensifier control. This requires about a 45-degree
angle with the long axis of the radius on the anteroposterior view and aiming the wire 10
degrees dorsally on the lateral view. The second K-wire was inserted into the dorsal ulnar
corner of the distal part of the radius between the fourth and fifth extensor canals. The correct
line of aim that was required to cross the fracture was about 45 degrees on the anteroposterior
view and 30 degrees dorsally on the lateral view.

Both K-wires are advanced just to penetrate the cortex of the proximal fragment. The accuracy
of the reduction and the placement of the K-wires was again assessed with the image
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intensifier. The stability was finally evaluated by performing flexion and extension of the wrist
under fluoroscopy. Both K-wires were then cut above the skin after bending them. Sterile gauze
was placed over each pin site, and a padded short arm dorsal plaster slab was applied. The
patient was discharged from the hospital following anteroposterior and lateral radiographs of
the wrist after the operation (Figure 2). The patients were instructed to actively mobilize their
fingers, elbow, and shoulder joints from the first postoperative day.

[

FIGURE 2: Post-reduction anteroposterior and lateral
radiographs showing good reduction

On the first follow-up, the plaster slab was discarded, and a forearm brace was applied. The
patients were instructed to clean the pin sites with a spirit swab four to six times a day. At three
weeks, radiographs were taken and assessed. At six weeks, all fractures had a radiological union
and the K-wires were removed. Intermittent active motion of the wrist was then begun.
Patients were encouraged to resume wrist movements. Unlimited activities were allowed from
the third month. Patients were seen at six months for a final clinical and functional assessment.

Radiographic measurements of the postoperative dorsal angle and the ulnar variance were
recorded and compared with the radiographs taken at the final assessment at six months to
document the amount of collapse. We followed the method described by WP Cooney for
functional evaluation (modified from the Green and O’Brien score). A final clinical and
functional assessment was made using Cooney Wrist Score at six months (Table 2) [16].
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Functional Evaluation Total Points Points
Pain 25 No pain 25
Mild occasional 20
Moderate tolerable 15
Severe to intolerable 0
Functional status 25 Return to regular employment 25
Restricted employment 20
Able to work, unemployment 15
Unable to work because of pain 0
Range of motion (Percentage of normal side)  Percentage of normal side  100% 25
75 -100% 15
50 — 75% 10
25-50% 5
0-25% 0
DF-PF arcs of injured wrist 120 degrees or more 25
90 — 120 degrees 15
60 — 90 degrees 10
30 — 60 degrees 5
30 degrees or less 0
Grip strength (Percentage of normal side) 25 100% 25
75% - 100% 15
50 — 75% 10
25 -50% 5
0-25% 0
TABLE 2: Cooney Wrist Score
Table showing the Cooney Wrist score used for the assessment and functional evaluation of the wrist at final outcome.
Excellent: = 95 points; Good: = 75 points; Fair: =2 60 points; Poor: < 60 points
DF: dorsiflexion; PF: palmar flexion
2017 Panthi et al. Cureus 9(1): €960. DOI 10.7759/cureus.960 6 of 12
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Results

Ninety patients with Type II fractures underwent closed manipulation and percutaneous

pinning with crossed K-wires as the primary procedure. Among the 90 patients, there were 60
female and 30 male patients. Their ages ranged from 42 to 70 years. The average age was 54.93

years. The right wrist was involved in 30 patients, whereas the left wrist was involved in 60

patients. Falling on an outstretched hand was the commonest mode of injury.

The mean pre-reduction dorsal angulation and ulnar variance were 22.33 degrees and 3.66 mm,
respectively. After surgery, the mean dorsal angulation and ulnar variance were -6.87 degrees
and 1.17 mm, respectively. At six months follow-up, dorsal angulation was -5.93 degrees and

the ulnar variance was 1.60 mm (Table 53).

Pre-reduction dorsal angle
Pre-reduction ulnar variance
Postoperative dorsal angle
Postoperative ulnar variance
Dorsal angle at 6 months

Ulnar variance at 6 months

TABLE 3: Variations in the Dorsal Angle and Ulnar Variance

Mean

22.33

3.66

-6.87

-5.93

1.60

Std. Deviation Range
7.743 12-25
0.628 3-5
1.17 -11t0 -3
0.632 0-2
2.756 -10to 0
0.594 1-3

Changes in the mean dorsal angulation and ulnar variance after surgery and at the six-

month follow-up were -0.94 degrees and -0.51 mm, respectively (Table 4).

Change in dorsal angle postop vs six months

Change in ulnar variance postop vs six months

Mean

-0.94

-0.51

Std. Deviation Range
0.582 -4-0
0.683 -2-0

TABLE 4: Comparison of Changes in the Dorsal Angle and Ulnar Variance at the

Postoperative Period and Six Months

The presentation of the patient before the operation ranged from 0-11 days (average: 1.84
days). The earlier presented fracture reduction was easier. The postoperative hospital stay
ranged from one to 12 days. The average hospital stay was 1.66 days. Most patients were

discharged the following morning after the surgery. The associated medical co-morbidities in

some patients caused delays in their operative intervention and their discharge from the

hospital.
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Radiographic measurements were made using a goniometer to assess the amount of collapse.
The preoperative mean dorsal angle and the mean ulnar variance were 22.33 and 3.66,
respectively. Following surgical correction, the mean dorsal angle and ulnar variance were -6.87
and 1.17, respectively. The amount of collapse measured at the six-month final assessment in
the mean dorsal angle and ulnar variance was 0.94 and 0.51, respectively (Figures 5-7). The data
was analyzed using Statistical Package for Social Sciences (SPSS), version 16.0 (IBM SPSS
Statistics, Armonk, NY). Means and standard deviations were calculated, and unpaired t-test
was used to compare them. Using the Cooney Wrist Score, a clinical and functional assessment
was made at six months. Forty-eight (53.33%) patients were found to have an excellent
outcome, 36 (40%) had a good outcome, and six (6.67%) had a fair outcome. Six patients
developed superficial pin site infection, which resolved with a course of antibiotics.

FIGURE 3: Anteroposterior and lateral x-ray of wrist after six
months follow-up showing good union
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FIGURE 4: Clinical picture showing good dorsiflexion at final
follow-up

9

FIGURE 5: Clinical picture showing good palmar flexion at final
follow-up
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Discussion

Fractures of the distal radius are commonly encountered in orthopedic practice. Several studies
have suggested that there is a direct relationship between the anatomical reduction and
functional outcome. However, older patients with lower functional demands do relatively well
in spite of obvious deformity [17-22]. Closed manipulation can easily achieve the anatomical
reduction, but there is still no agreement about the most appropriate way of maintaining the
reduction in unstable fractures.

Colles advocated plaster cast stabilization to prevent deformity. There is considerable evidence
that re-displacement is common and cosmetic results are far from perfect [23-24]. Seventy
percent of cases undergoing conservative treatment are associated with significant
displacement [25]. Various methods of internal and external stabilization devices, such as
external fixation, the Roger Anderson device, use of Rush® pins (Rush Pin, LLC, Meridian, MS),
and plaster techniques, have come into vogue over the years to prevent displacement in
unstable fractures. Their objectives are targeted at restoration and stabilization of the anatomy
of the distal radius.

In our study, the patients underwent closed manipulation and stabilization by percutaneous
pinning primarily with two K-wires. No manipulation was performed before the procedure. The
fractures were reduced and stabilized under the same anesthesia. Kurup, et al. studied the late
collapse of distal radius fractures after K-wire removal and its significance [26]. They found that
the fractures did not suffer significant loss of reduction after removal of wires. Loss of dorsal
tilt was 2.6 degrees and ulnar variance was 1.3 mm. There has been no functional correlation in
their study and whether the collapse affects the function was questionable.

Excellent results were reported by Stein and Katz in their comparative study, which involved
percutaneous pinning of distal radius fractures and casting alone [27]. They confirmed the
decrease in the radial shortening, maintenance of the normal volar tilt, and superior range of
motion with percutaneous pinning. Dixon, Allen, and Bannister documented that the radial
shortening improved after manipulation and casting to less than 3 mm in 86% of patients
(79/92) but was maintained in 48% (44/92) after three months [28]. They concluded that there
was room for improvement in the treatment of this common fracture as there was a 73% risk of
failure following manipulation and plaster cast fixation.

Azzopardi, et al. performed a prospective randomized study on 57 patients, older than 60 years
of age with unstable, extra-articular fractures of the distal radius to compare the outcome of
immobilization in a cast alone with closed reduction percutaneous pinning [29]. Patients
treated by percutaneous pinning had a statistically significant improvement in dorsal
angulation, radial length, and radial inclination at the one year period. Anatomical reduction,
which is achieved by manipulation under anesthesia, is an integral part of the management of
this fracture. After the anatomy is restored, the maintenance of the accomplishment has to be
secure. Percutaneous pinning is an excellent technique [30]. The patients received their
treatment under a single exposure to anesthesia. This helped decrease the morbidity. In
patients that presented earlier, the reduction was easier to perform so early intervention is of
help in the management.

In our study, the ends of the K-wires were bent and left outside the skin. Clancy cut the K-wires
and allowed the ends to retract subcutaneously [14]. The patients required anesthesia to
remove the K-wires later. Our patients were taught pin site cleaning, which they performed four
to six times a day. It helped reduce the pin site complications, and we encountered only two
cases of superficial tract infection that subsided with a course of antibiotics. The advantage of
the ends of the K-wires being outside was their easy removal.
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Conclusions

Colles’ fracture is more common in the elderly female population. Closed reduction and
percutaneous pinning is an excellent technique for stabilization of displaced Colles’ type
fracture. After closed reduction and percutaneous pinning, better restoration and maintenance
of dorsal angulation and ulnar variance were observed. Unstable Colles fractures must be
reduced acceptably. The functional outcome was excellent in 48 (53.33%) patients, good in 36
(40%), and fair in six (6.67%).

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Kathmandu Medical
College Ethics Committee, Nepal issued approval 286. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References

1. No authors listed: The classic. On the fracture of the carpal extremity of the radius. Abraham
Colles, Edinburgh Med. Surg. J., 1814. Clin Orthop Relat Res. 1972, 83:3-5.

2. Simic PM, Weiland AJ: Fractures of the distal aspect of the radius: changes in treatment over
the past two decades. Instr Course Lect. 2003, 52:185-95.

3. Miyake T, Hashizume H, Inoue H, Shi Q, Nagayama N: Malunited Colles' fracture. Analysis of
stress distribution. ] Hand Surg Br. 1994, 19:737-42. 10.1016/0266-7681(94)90248-8

4. Gartland J] Jr, Werley CW: Evaluation of healed Colles’ fractures. ] Bone Joint Surg Am. 1951,
33A:895-907.

5. Karnezis IA, Panagiotopoulos E, Tyllianakis M, Megas P, Lambiris E: Correlation between
radiological parameters and patient-rated wrist dysfunction following fractures of the distal
radius. Injury. 2005, 36:1435-39. 10.1016/j.injury.2005.09.005

6. Einsiedel T, Becker C, Stengel D, Schmelz A, Kramer M, Déaxle M, Lechner F, Kinzl L, Gebhard
F: Do injuries of the upper extremity in geriatric patients end up in helplessness? A
prospective study for the outcome of distal radius and proximal humerus fractures in
individuals over 65 (Article in German). Z Gerontol Geriatr. 2006, 39:451-61. 10.1007/s00391-
006-0378-2

7. Warwick D, Field ], Prothero D, Gibson A, Bannister GC: Function ten years after Colles’
fracture. Clin Orthop Relat Res. 1993, 295:270-74.

8. Dixon S, Allen P, Bannister G: Which Colles’ fractures should be manipulated? . Injury. 2005,
36:81-83. 10.1016/j.injury.2004.03.027

9. Barton T, Chambers C, Lane E, Bannister G: Do Kirschner wires maintain reduction of
displaced Colles' fractures?. Injury. 2005, 36:1431-34. 10.1016/j.injury.2005.09.004

10. Mackenney PJ, McQueen MM, Elton R: Prediction of instability in distal radial fractures . |
Bone Joint Surg Am. 2006, 88:1944-51. 10.2106/JBJS.D.02520

11.  Jupiter JB: Fractures of the distal end of the radius . ] Bone Joint Surg Am. 1991, 73:461-69.

12. Ring D, Jupiter JB: Percutaneous and limited open fixation of fractures of the distal radius .
Clin Orthop Relat Res. 2000, 375:105-15.

13. Cooney WP 3rd, Linscheid RL, Dobyns JH: External pin fixation for unstable Colles' fractures. J
Bone Joint Surg Am. 1979, 61:840-45.

14. Clancey GJ: Percutaneous Kirschner-wire fixation of Colles fractures. A prospective study of
thirty cases. ] Bone Joint Surg Am. 1984, 66:1008-14.

2017 Panthi et al. Cureus 9(1): €960. DOI 10.7759/cureus.960 11 0f 12


http://www.ncbi.nlm.nih.gov/pubmed/?term=Clin+Orthop+Relat+Res.+1972%2C+83%3A3-5
http://europepmc.org/abstract/med/12690848
https://dx.doi.org/10.1016/0266-7681(94)90248-8
https://dx.doi.org/10.1016/0266-7681(94)90248-8
http://jbjs.org/content/33/4/895
https://dx.doi.org/ 10.1016/j.injury.2005.09.005
https://dx.doi.org/ 10.1016/j.injury.2005.09.005
https://dx.doi.org/10.1007/s00391-006-0378-2
https://dx.doi.org/10.1007/s00391-006-0378-2
http://journals.lww.com/corr/Abstract/1993/10000/Function_Ten_Years_After_Colles__Fracture.40.aspx
https://dx.doi.org/10.1016/j.injury.2004.03.027
https://dx.doi.org/10.1016/j.injury.2004.03.027
https://dx.doi.org/ 10.1016/j.injury.2005.09.004
https://dx.doi.org/ 10.1016/j.injury.2005.09.004
https://dx.doi.org/ 10.2106/JBJS.D.02520
https://dx.doi.org/ 10.2106/JBJS.D.02520
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Bone+Joint+Surg+Am.+1991%2C+73(3)%3A461%E2%80%939.
http://journals.lww.com/corr/Abstract/2000/06000/Percutaneous_and_Limited_Open_Fixation_of.13.aspx
http://jbjs.org/content/61/6/840
http://jbjs.org/content/66/7/1008

Cureus

15.  McQueen MM: Redisplaced unstable fractures of the distal radius. A randomised, prospective
study of bridging versus non-bridging external fixation. ] Bone Joint Surg Br. 1998, 80:665-69.

16. Cooney WP, Bussey R, Dobyns JH, Linscheid RL: Difficult wrist fractures. Perilunate fracture-
dislocations of the wrist. Clin Orthop Relat Res. 1987, 214:136-47.

17.  McQueen M, Caspers J: Colles fracture: does the anatomical result affect the final function?. ]
Bone Joint Surg Br. 1988, 70:649-51.

18. Cooney WP 3rd, Dobyns JH, Linscheid RL: Complications of Colles' fractures. ] Bone Joint Surg
Am. 1980, 62:613-19.

19. Villar RN, Marsh D, Rushton N, Greatorex RA: Three years after Colles' fracture. A prospective
review. ] Bone Joint Surg Br. 1987, 69:635-38.

20. Young BT, Rayan GM: Outcome following nonoperative treatment of displaced distal radius
fractures in low-demand patients older than 60 years. ] Hand Surg Am. 2000, 25:19-28.
10.1053/jhsu.2000.jhsu025a0019

21. Green DP: Pins and plaster treatment of comminuted fractures of the distal end of the radius .
] Bone Joint Surg Am. 1975, 57:304-10.

22. Porter M, Stockley I: Fractures of the distal radius. Intermediate and end results in relation to
radiologic parameters. Clin Orthop Relat Res. 1987, 220:241-52.

23.  Collert S, Isacson J: Management of redislocated Colles' fractures. Clin Orthop Relat Res.
1978, 135:183-86.

24. Lidstrom A: Fractures of the distal end of the radius. A clinical and statistical study of end
results. Acta Orthop Scand Suppl. 1959, 41:1-118.

25. Einsiedel T, Freund W, Sander S, Trnavac S, Gebhard F, Kramer M.: Can the displacement of a
conservatively treated distal radius fracture be predicted at the beginning of treatment?. Int
Orthop. 2009, 33:795-800. 10.1007/s00264-008-0568-1

26. Kurup HV, Mandalia VM, Shaju KA, Singh B, Beaumont AR: Late collapse of distal radius
fractures after K-wire removal: is it significant?. ] Orthop Traumatol. 2008, 9:69-72.
10.1007/s10195-008-0005-7

27. Stein AH Jr, Katz SF: Stabilization of comminuted fractures of the distal inch of the radius:
percutaneous pinning. Clin Orthop Relat Res. 1975, 108:174-81.

28. Dixon S, Allen P, Bannister G: Which Colles' fractures should be manipulated? . Injury. 2005,
36:81-3. 10.1016/j.injury.2004.03.027

29. Azzopardi T, Ehrendorfer S, Coulton T, Abela M.: Unstable extra-articular fractures of the
distal radius: a prospective, randomised study of immobilisation in a cast versus
supplementary percutaneous pinning. ] Bone Joint Surg Br. 2005, 87:837-40. 10.1302/0301-
620X.87B6.15608

30. Naidu SH, Capo JT, Moulton M, Ciccone W 2nd, Radin A: Percutaneous pinning of distal
radius fractures: a biomechanical study. ] Hand Surg Am. 1997, 22:252-57. 10.1016/S0363-
5023(97)80159-1

2017 Panthi et al. Cureus 9(1): €960. DOI 10.7759/cureus.960 12 0of 12


http://www.bjj.boneandjoint.org.uk/content/80-B/4/665.short
http://journals.lww.com/corr/Abstract/1987/01000/Difficult_Wrist_Fractures_Perilunate.20.aspx
http://www.bjj.boneandjoint.org.uk/content/70-B/4/649
http://jbjs.org/content/62/4/613
http://www.bjj.boneandjoint.org.uk/content/69-B/4/635.short
https://dx.doi.org/ 10.1053/jhsu.2000.jhsu025a0019
https://dx.doi.org/ 10.1053/jhsu.2000.jhsu025a0019
http://jbjs.org/content/57/3/304
http://journals.lww.com/corr/Abstract/1987/07000/Fractures_of_the_Distal_Radius_Intermediate_and.34.aspx
http://journals.lww.com/corr/Citation/1978/09000/Management_of_Redislocated_Colles__Fractures.38.aspx
http://www.ncbi.nlm.nih.gov/pubmed/14416798
https://dx.doi.org/ 10.1007/s00264-008-0568-1
https://dx.doi.org/ 10.1007/s00264-008-0568-1
https://dx.doi.org/ 10.1007/s10195-008-0005-7
https://dx.doi.org/ 10.1007/s10195-008-0005-7
http://journals.lww.com/corr/Citation/1975/05000/Stabilization_of_Comminuted_Fractures_of_the.28.aspx
https://dx.doi.org/ 10.1016/j.injury.2004.03.027
https://dx.doi.org/ 10.1016/j.injury.2004.03.027
https://dx.doi.org/10.1302/0301-620X.87B6.15608
https://dx.doi.org/10.1302/0301-620X.87B6.15608
https://dx.doi.org/ 10.1016/S0363-5023(97)80159-1
https://dx.doi.org/ 10.1016/S0363-5023(97)80159-1

	Radiological and Functional Outcome of Displaced Colles’ Fracture Managed with Closed Reduction and Percutaneous Pinning: A Prospective Study
	Abstract
	Introduction
	Materials And Methods
	TABLE 1: Inclusion and Exclusion Criteria
	FIGURE 1: Radiographs anteroposterior and lateral view showing fracture of distal radius
	FIGURE 2: Post-reduction anteroposterior and lateral radiographs showing good reduction
	TABLE 2: Cooney Wrist Score

	Results
	TABLE 3: Variations in the Dorsal Angle and Ulnar Variance
	TABLE 4: Comparison of Changes in the Dorsal Angle and Ulnar Variance at the Postoperative Period and Six Months
	FIGURE 3: Anteroposterior and lateral x-ray of wrist after six months follow-up showing good union
	FIGURE 4: Clinical picture showing good dorsiflexion at final follow-up
	FIGURE 5: Clinical picture showing good palmar flexion at final follow-up

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


