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ABSTRACT

BACKGROUND AND OBJECTIVE:

Fracture distal end of radius is one of the commonest fractures that accounts for about one-sixth
of all fractures treated in emergency. Comminuted distal radius fractures are due to high velocity
injuries. Conservative management of these unstable comminuted distal radius fractures by
plaster cast shows high incidence of unsatisfactory results. Hence, External Fixation and Internal
Fixation are widely used, where conservative methods fail to maintain the anatomical and
functional stability.

MATERIALS AND METHODS:

It is a prospective study which was carried out from JANUARY 2024 to DECEMBER 2024 in
Mandya Institute of Medical Sciences, Mandya. In this study period 84 cases of Distal end radius
fracture were treated by open reduction and internal fixation using Volar plating and closed
reduction by External fixator.

RESULTS: Distal end radius fractures were most common in 3" and 4" decade with mean age
29.2 years, was most common in male (74.44%), with self-fall being most common cause, with
almost both side involved equally. The union was in 5" week and 6" week of post operative,
with better functional and radiological outcome in volar plating compared to external fixation
with normal grip strength better in volar plating(88.9%). Both group had minimal complication
though external fixation (13.6%) had more complication rate compared to volar plating (2.2%).
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INTERPRETATION /CONCLUSION: The study analysed 90 cases treated with volar

plating and external fixation, with most cases in male with mean age 29.2 years. Both volar

plating and external fixation had same union time with minimal complications. VVolar plating

had better functional and radiological outcome compared to external fixation and choice of

procedure was bases on fracture type and functional needs.

Key Words: Distal end radius fracture, VVolar plating, closed reduction by external fixator, 190
Open reduction and internal fixation.

INTRODUCTION

Fracture distal end of radius is one of the commonest fracture that accounts for about one-
sixth of all fractures treated in emergency. Comminuted distal radius fractures are due to
high velocity injuries. Conservative management of these unstable comminuted distal radius
fractures by plaster cast shows high incidence of unsatisfactory results. Hence, External
Fixation or Internal Fixation are widely used, where conservative methods fail to maintain
the anatomical and functional stability. Surgical options for unstable distal radius fractures
include closed reduction and casting, external fixation with K-wire fixation,® or open
reduction and internal fixation (ORIF) with volar Ellis plating technique.?®

Colles’ fracture specifically is defined as metaphyseal injury of cortico-cancellous junction
(within 2—3 cm of articular surface) of the distal radius with characteristic dorsal tilt, dorsal
shift, radial tilt, radial shift, supination and impaction.

Smith’s fractures, also referred to as reverse Colles’ fracture, have palmar tilt of the distal
fragment. Barton’s fracture is the displaced intra-articular coronal plane fracture-subluxation
of dorsal lip of the distal radius with displacement of carpus with the fragment. Reverse
Barton’s occurs with wrist in palmar-flexion and involves the volar lip. Chauffer’s fracture
was described as originally occurring due to backfire of the car starter handles in older
models. It involves an intra-articular fracture of radial styloid of variable size.®

Distal radius fractures are caused by a combination of axial loading and bending forces
through the carpus acting on the distal radius, commonly experienced when falling on an
outstretched arm/hand.

Among young adults, the mechanism of injury is often high energy trauma, whereas among
elderly persons with osteopenia the fractures are most often caused by low energy trauma,
such as a fall from a standing or walking position.

Adults with a normal healthy bone has usually been exposed to trauma with a higher level
of energy like falling of a height, riding a bike or during sport activities and thus absorbed
the fall on an outstretched hand.®

When the bone density of the distal radius decreases with age only a minor trauma is
sufficient to cause a DRF.® Since the bone structure is very fragile the fracture pattern could
be very complex despite low energy.

When assessing risk factors for instability of the fracture, age and comminution have been
reported to be highly significant and both of these factors are well known to correlate with
osteoporosis.

One possible surgical treatment method is bridging external fixation. This technique relies
on ligamentotaxis to obtain and maintain fracture alignment.(?” However, since the
introduction of locking plates, open reduction and internal fixation (ORIF) has become
increasingly popular in surgical reduction.®19 This technique provides immediate stable
fixation that allows early mobilization %2 and may result in a more rapid recovery and
improved regain of function.®®

Conversely, bridging external fixation augmented (with or without additional Kirschner
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wires) is a less demanding, less invasive and faster procedure. Excellent results have been
described for both techniques.®¥

There has been a transition from using external fixation to treat distal radius fractures toward
using internal volar plate fixation. This trend is one that we have recognized at our own and
internationally. 518) In the past, many of these fractures were routinely treated with closed
reduction and casting*® or with pinning and external fixation."*®) With the introduction of
volar plate technology, similar injuries were (and continue to be) treated with ORIF. Various
studies have reported excellent outcomes with volar plating. 1829 These implants can support
both the dorsal and volar subchondral bones from the volar side of the radius. The advantages
for this plating system include the ability to hold the intra- articular fragments securely
without crossing the articular cartilage. This allows early active wrist motion with
preservation of articular alignment.

The need for study is to compare the Functional outcome of Distal end radius fracture treated
with Volar locking Plate versus External Fixation and also to compare the complications of
Volar locking Plate versus External Fixation as this kind of studies are not put in areas like
South Karnataka.

OBJECTIVES

1. To determine the effectiveness of volar plating and External fixation in the treatment of
adult Distal end radius fractures.

2. Toanalyze and compare the outcomes of using the volar plating or external fixations for

adult Distal end radius fractures n terms of fracture union, range of motion, and
functional outcome.

MATERIALS AND METHODS

The present study includes treatment of 90 cases of Distal end radius treated with open
reduction and internal fixation with variable angle plate and closed reduction with percutaneous
pinning between January 2023 to December 2024 at Mandya institute of medical sciences,

Mandya.

Inclusion Criteria
1. Patient with age between 18-80yrs, of both sex.

2. Patient with fresh (<21 days old) closed or Type | & Il compound Distal end radius.
3. Patients with competent neurological and vascular status of the affected extremity.

4. Patient with good function of shoulder, elbow, finger joints.
5

Patients without any other associated ipsilateral or contralateral major limb injury
affecting treatment or rehabilitation protocol.

6. Patients who are willing to be operated with fully informed consent

Exclusion Criteria
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1. Patient who are medically unstable for surgery.
2. Patients with pathological fractures.

3. Fractures with distal radio ulnar joint instability.

Methods of collection of data 192

The patient data was selected for the study based on the fulfillment of the inclusion and
exclusion criteria. Consent for the study was obtained from the patients. A detailed history
regarding the time of injury, Mode injury, associated complications, and the type (open or
closed) and mode of surgery was collected from the patient and the case sheets. Patients were
followed up on the 6 postoperative week (visit 1), 3 month (visit 2), 6 months (visit 3), and 9
months (visit 4) from the date of surgery. At each visit, presenting complaints, general physical
examination, local examination of the affected wrist, and standard radiographs of the wrist joint
were assessed. Radiographs were specifically reviewed at 6 weeks, 3 and 6 months to evaluate
callus formation. Any complications observed were recorded. The functional outcome was
assessed clinically using Range of motion grip strength and radiologically by evaluating callus
formation.

Pre OP and Post OP Xray of Distal endradlus fracture operated with CR with External fixator
plus K-wire

Surgical Procedure
All cases were operated by a senior trauma surgeon. Under all aseptic medications and under
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general anaesthesia or regional Brachial plexus block patient is positioned in lateral position
arm on a side bar and a high pneumatic tourniquet is used for selected cases.

PROCEDURE®Y
ORIF WITH PLATING

The modified Henry approach was used with standard protocol.

_ RS
Volar approach ( modified Henerys approach) for Distal end radius and Superficial
dissection done exposing PQ

In all the fracture done with open reduction and internal fixation, Variable angle plates were
used by standard protocol with additional k wires in few cases were used.

. / ¢
Fracture site exposed and Plate placed using k wire and bone holder

Plates was fixed using 3.5mm proximal cortical screws and 2.7mm distal locking screw
fixation
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Plate fixed to fracture site using screws (proximal 3.5mm and distal 2.7mm) and
Wound closed in layers

Layers closed and post op neurovascularity checked and was found to be intact and all
procedure were uneventful.

FOR EXTERNAL FIXATOR®)

SPANNING EXTERNAL FIXATION
Two radial and two metacarpal pins were fixed to the selected external fixation frame using
standard protocols.

Metacarpal and radial Pins are inserted
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3 -

Tightening the ball joints of the external fixator and Final picture of the frame

NONSPANNING EXTERNAL FIXATION

Non spanning external fixation is chosen for a minimally comminuted extraarticular or simple
articular fracture in a patient with good bone stock.

The distal pins used as “joysticks” to reduce the fracture and restore volar tilt. And by
assembling the pins with separate clamps and rods to create a triangular frame.
AUGMENTED EXTERNAL FIXATION

For all but minimally comminuted extraarticular fractures, unstable fractures augmentation of
the external fixation is used to provide additional support to individual fracture fragments and
increase stability.

Pin tract dressing done and patient shifted to post op wards and distal neurovascularity checked.

Rehabilitation Protocol

Rehabilitation following ORIF with plating or CR with external fixator for Distal end radius
fracture was carried out in a staged and structured manner. Patients were splinted or crepe
bandage applied immediately after post operative.

After suture removal at two weeks, patients were transitioned to a wrist brace, and
supervised passive-assisted range of motion exercises were initiated. These exercises aimed to
achieve gradual, pain-free flexion, extension, ulnar deviation and radial deviation of the wrist

By the 6th post-operative week, once early radiographic signs of union were observed,
patients began active range of motion exercises.

Between 6 to 9 months post-surgery, patients were encouraged to perform full range-
of- motion exercises and gradually return to pre-injury occupational or professional duties,
provided satisfactory fracture healing and functional recovery were achieved. Those with
residual stiffness or muscle weakness continued physiotherapy under supervision. Return to
high-demand physical activities, including sports or manual labour, was permitted after 9
months, depending on individual recovery and physician assessment.

This phased rehabilitation protocol was effective in facilitating early mobilization,
preventing joint stiffness, and promoting timely return to daily and occupational activities.
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RESULTS

Demographic Data

The study population had a mean age of 30 years, with an almost equal distribution of males
predominance. The most common mode of injury was self-fall, reflecting the everyday nature
of trauma in this region. Comorbid conditions were present in a minority of patients, with 196
hypertension and diabetes being the most frequent.
The average time of union was 6-7 weeks and nature was closed fracture. The complication
rates were low, with infection seen in patients with co morbidities and osteoarthritis seen in

most patients with smoking history.

Characteristic Value of volar plating | Value of external fixator
Age, years (mean = SD, range) 41.46 + 13.61 (16- 80) 42.17+ 14.61(16- 80)
Sex, n (%)
Male 34(75.55%) 33(73.33%)
Female 11(24.44%) 12(26.66%)
Mode of Injury, n (%)
Self Fall 36 cases (80%) 34 cases (75.6%)
Road Traffic Accident (RTA) 7 cases (15.6%) 9 cases (20%)
Side of the fracture, n (%)
Left 26 cases (57.77%) 21 cases (46.66%)
Right 19 cases (42.22%) 24 cases (53.33%)
Time of union in weeks (mean £ SD) 6.22 +1.01 6.71 +0.95
Type of fracture
Open 0 cases (0%) 11 cases (24.44%)
Closed 45 cases (100%) 34 cases (75.55%)
Infection with ~ comorbidity 1 6
Infection without comorbidity 0 2
Osteoarthritis Low grade High grade
Grip strength
Normal 40 cases (88.9%) 37 cases (82.2%)
Weak 5 cases (11.1%) 8 cases (17.8%)

Table 1: Demographic & Clinical Characteristics

1) Age Distribution:

Age group | Volar plating | External fixation Total
16-20 2 (2.22%) 1(1.11%) 3 (3.33%)
21-40 21 (23.33%) 22 (24.44%) | 43 (47.77%)
41-60 18 (20.0%) 17 (18.88%) | 35 (38.88%)
60-80 4 (4.44%) 5 (5.55%) 9 (10%)
Total 45 (50%) 45 (50%) 90 (100%)
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Table 2: Age Distribution
The age of patients ranged from 16-80 years with fracture being most common in 3 and 4"
decade and an average age of 29.2 years for volar plating and 29.2 years for external fixation.

2) Sex Distribution:

Male Female Total
Volar Plating 34 11 45
External Fixation 33 12 45
Total 67 23 90

The p-value of 1.0 indicates no significant gender distribution difference between the groups.

3) Side Distribution

Table 3: Sex distribution

Right Left Total
Volar Plating 19 26 45
External Fixation 24 21 45
Total 43 47 90

4) Mode of injury

Table 4- Side Distribution
The p-value of 0.39, indicating there is no statistically significant difference in side
distribution between the groups.

RTA Self fall Others Total
Volar plating 7 36 2 45
External 9 34 2 45
fixation
Total 16 70 4 90

Table 5: Mode of injury
The p-value of 0.858 , indicating there is no statistically significant difference in time of
union between the groups.

5) Time of union seen in follow up x-rays:

5 weeks 6 weeks Tweeks 8 weeks Total
Volar plating 12 18 8 7 45
External 4 17 12 12 45
fixation
Total 16 35 20 19 90

Table 6: Time of union( in weeks)
The p-value of 0.1048, indicating there is no statistically significant difference in time of
union between the groups.
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6) Type of fracture open or closed:

Open Closed Total
Volar plating 0 45 45
External fixation 11 34 45
Total 11 79 90

Table 7- Type of fracture open or closed
The p-value 0.0013, which indicates a statistically significant difference in the distribution of
open and closed fractures between volar plating and external fixation. This suggests that the

choice of fixation method is associated with the type of fracture.

7) Distribution based on Frykman classification

Frykman Volar plating External fixation Total
classification
Type 1 7 1 8
Type 2 13 1 14
Type 3 7 2 9
Type 4 8 7 15
Type 5 5 6 11
Type 6 3 4 7
Type 7 1 15 16
Type 8 1 9 9
Total 45 45 90

Table 8- Distribution based on Frykman classification

The p-value for the Frykman Classification comparison is 5.8 x 107, This indicates a
highly significant difference in the distribution of fracture types between volar plating and

external fixation.

8) Range of Motion (ROM) parameters

Parameter Treatment 3 month follow | 6 month follow | 9 month follow
up (Mean * up (Mean + up (Mean %
Standard Standard Standard
Deviation) Deviation) Deviation)
Palmar flexion Volar plating 65.72 £ 2.02 73.00 + 2.39 75.16 + 2.17
External 54.87 +2.18 62.22 +1.41 64.27 + 1.65
fixation
Dorsiflexion Volar plating 60.70 £ 2.58 67.61 +1.70 70.02 £ 1.88
External 48.43 + 2.56 59.13 + 1.65 61.33+2.14
fixation
Ulnar deviation | Volar plating 22.96 + 1.25 29.00 + 1.88 31.14+1.79
External 17.30 + 1.50 25.09+1.74 27.02+1.70
fixation
Radial deviation | Volar plating 1420+ 1.12 17.44 +1.34 19.65 + 1.57
External 11.09 + 1.05 14.11 +0.92 16.87 £ 2.72
fixation
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Supination Volar plating 67.02 +2.43 74.00 £ 2.77 77.02 +2.88
External 60.30 + 2.84 68.80 + 1.53 70.90 + 1.65
fixation

Pronation Volar plating 64.02 £ 2.27 71.14 +2.88 73.02 £ 2.45
External 57.09 + 2.82 65.76 + 1.69 68.21 + 1.94
fixation

differences were observed between the groups in all parameters.

Table 9- Range of motion parameters
Dorsiflexion, Ulnar deviation, Supination, Palmar flexion, Radial deviation, and
Pronation were measured at 3 months, 6 months and 9 months. No statistically significant

9) Comparison of Infection rate associated with co morbidities

Infection Infection No infection | No infection Total
Comorbidity | Comorbidity | Comorbidity | Comorbidity
present not present present not present

Volar 1 0 14 30 45
plating
External 6 2 7 30 45
fixation

Total 5 2 23 60 90

199

Table 10- Comparison of Infection rate associated with co morbidities
The p-value for the infection and comorbidity analysis in Volar Plating vs. External
Fixation is 0.048. This indicates a statistically significant difference, suggesting that
comorbidity presence has an impact on infection rates between the two fixation methods.

10) Osteoarthritis
Osteoarthritis Grade 0 Grade 1 Grade 2 Grade 3 Total
Volar plating 28 13 4 0 45
External 23 15 5 2 45
fixation
Total 51 28 9 2 90

Table 11- Osteoarthritis
Volar Plating: Higher-grade OA (Grade 2 & 3) cases: 4 (8.9%) Lower-grade OA (Grade 0 &
1) cases: 41 (91.1%). External Fixation: Higher-grade OA (Grade 2 & 3) cases: 7 (15.5%)
Lower-grade OA (Grade 0 & 1) cases: 38 (84.5%). The differences were not significant, with
a p value of 0.522.

11) Grip strength

Grip strength Normal Weak Total
Volar plating 40 5 45
External fixation 37 8 45
Total 77 13 90

Table 12- Grip strength
The differences were not significant, with a p value 0.55.

&
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12) Radiological parameters

Volar plating (Mean | External fixation (Mean
+ Standard * Standard Deviation)
Deviation)
Radial height 11.6 + 1.37 9.19 + 1.50 200
Radial inclination 20.0 £ 2.80 19.86 + 3.40
Volar tilt 20.78 +1.81 17.67 + 2.90

Table 13- Radiological parameters
(1 Radial height: The p-value for radial height between volar plating and external fixation
is 2.10 x 10-%.This is highly significant (p < 0.001), meaning there is a strong statistical
difference between the two techniques in terms of radial height.
[0 Radial inclination: The p-value for radial inclination between volar plating and
external fixation is 0.862. This indicates no significant difference between the two
techniques in terms of radial inclination, meaning both methods achieve similar results for
this parameter.
[0 Volar tilt: The p-value for volar tilt between volar plating and external fixation is 5.98 x
10-¢.This is highly significant (p < 0.001), indicating that volar plating provides a
significantly better restoration of volar tilt compared to external fixation.

DISCUSSION

Fracture Distal end radius presents a formidable challenge to the orthopaedicians as the various
muscle forces acting upon the fracture tend to displace it. Hence to provide the functional
rehabilitation of the upper limb, anatomic reduction and rigid fixation is mandatory. This is achieved
by open reduction and internal fixation with Volar plating or closed reduction with external
fixation.®?

The present study aimed to compare the functional outcomes and radiological outcomes of Distal end
radius fracture treated with volar plating and external fixation in adults at a tertiary care hospital in
Mandya. Distal end radius fracture, are of significant concern due to their impact on upper limb
function. The choice of fixation method plays a crucial role in ensuring stable osteosynthesis, early
mobilization, and optimal functional recovery.

We evaluated our results and compared them with those obtained by various other studies utilizing
different modalities of treatment. Our analysis is as follows.

Our studies are compared with four other studies with sample size of(?22%

Liang et al. (2022): VP: 60 EF: 60

Chen et al. (2021): VP: 482 EF: 476

Garg et al. (2020): VP: 45 EF: 45

Ozkan et al. (2019): VP: 50 EF: 50

Age distribution ?22

Study Age Mean Age Key Age-Related Comparison with Present
(Year) Range (Years) Findings Study
(Years)
Present 16-80 29.2 (both Peak incidence in 3rd— Younger cohort (mean 29.2
study groups) 4th decade (high-energy | years) reflects trauma-prone
trauma: RTAS, sports, population.

manual labor).
Liangetal. | 18-75 VLP: 48.5; No age-based subgroup | Present cohort is

(2022) EF:49.1 analysis; focused on significantly younger (29.2
early functional vs. ~49 years), suggesting
outcomes. different etiology (trauma

vs. mixed).

EISSN 1303-5150
www.neuroguantology.com @


http://www.neuroquantology.com/

Original Research Article

Chenetal. | 17-83 Pooled Elderly (>60 years) more | Contrasts with Present
(2021) (meta- mean: 52.6 common in EF groups young cohort; supports age-
analysis) due to fragility fractures. | dependent fracture patterns.
Gargetal. | 20-70 VLP: 44.2; Older age correlated Present study’s equal age
(2020) EF: 46.8 with EF use (p=0.03). distribution (29.2 years)
challenges this trend.
Ozkanetal. | 18-65 VLP: 47.3; No age-outcome Similar to Liang; highlights
(2019) EF: 45.9 correlation reported. your study’s unique focus

on younger adults.

Table 14: Comparison table of Age Distribution

Sex distribution@2%)

Study Female Male (%) | Key Gender-Related Comparison with Present
(Year) (%) Findings Study
Present 24.44 (11) | 75.55 (34) | Male predominance (3:1 Higher male proportion than
Study ratio); no gender difference | literature
26.66 (12) | 73.33 (33) | between groups
Liang et VP:38.3 | VP:61.7 | No gender difference; slight | Present study shows stronger
al. (2022) EF:41.7 | EF:58.3 | female predominance in male predominance
both groups
Chenetal. | VP:42.1 | VP:57.9 | Meta-analysis showing Consistent no gender
(2021) EF:45.6 | EF:54.4 | balanced gender difference, but your male %
distribution higher
Gargetal. | VP:33.3 | VP:66.7 | Male predominance in both | Similar male predominance
(2020) EF:37.8 | EF:62.2 | groups (2:1 ratio) pattern
Ozkan et VP:44.0 | VP:56.0 | Nearly equal gender Your study shows stronger
al. (2019) EF:42.0 | EF:58.0 | distribution gender disparity

Table 15: Comparison table of Sex distribution

Side distribution2)

Study Left Side Right Side | Key Findings Comparison with Present
(Year) (%) (%) Study
Present 57.77 (26) | 42.22 (19) | Slight left-side Higher left-side proportion in
Study predominance in VP VP group
46.66 (21) | 53.33(24) | group
Balanced distribution in
EF group
Liangetal. | VP:48.3 VP: 51.7 Nearly equal side Present VP group shows
(2022) (29) EF: (31) EF: distribution in both stronger laterality
51.7 (31) 48.3 (29) groups
Chen et al. VP: 49.8 VP: 50.2 Perfectly balanced side Contrasts with present left-
(2021) (240) EF: (242) EF: distribution side predominance
50.2 (239) | 49.8 (237)
Gargetal. VP:53.3 VP: 46.7 Similar to your study's Matches present left-side
(2020) (24) EF: (21) EF: pattern trend in VP group
46.7 (21) 53.3 (24)
Ozkanetal. | VP:52.0 VP: 48.0 Mild left-side preference | Similar to present findings
(2019) (26) EF: (24) EF: in VP group
48.0 (24) 52.0 (26)
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Mechanism of Injury Distribution?22)

202

Study Most Second Other Key Findings Comparison with
(Year) Common Most Causes Present Study
Cause (% of | Common
cases) Cause
Present Self-fall: RTA: 4.44% High fall prevalence; Higher fall rate than
Study 77.78% (70) 17.78% 4) even distribution literature
Self-fall: 80% | (16) between groups
(36) RTA: 4.44%
15.56% (2)
()
Liang et al. | Falls: 58.3% RTA: Sports: | Younger cohort with Present all rate 20%
(2022) 25% 16.7% more high-energy higher
trauma
Chenetal. | Falls: 62.1% RTA: Other: Elderly fragility Matches Present
(2021) 22.3% 15.6% fractures predominant | fall>RTA pattern
Garg et al. | Falls: 55.6% RTA: Sports: | More RTAs than your | Present RTA rate 50%
(2020) 31.1% 13.3% study lower
Ozkan et Falls: 64% RTA: Other: Similar distribution Consistent non-
al. (2019) 22% 14% across groups significance

Table 17: Comparison table of Mode of injury

Time of union@*2%

Study (Year) | Union Time Mean Union Key Findings Comparison with Present
Distribution Time (weeks) Study
Ptresent VP: 5w:26.66% (12) 6.22 Earlier union More 5-week unions in VP
Study 6W:40% (18) trend in VP
group
Tw:17.77% (8) 6.82
. 0
BW:15.55% (7) Later union in
EF: 5w:8.88% (4) EF group
6w:37.77% (17)
7wW:26.66% (12)
8w:26.66% (12)
Liang et al. VP: 6.1+0.9w VP:6.1 Significant Matches Present trend but
(2022) EF: 6.8+1.1w EF:6.8 difference with statistical significance
favouring VP
Chen et al. VP: 5-6w: 68% VP:5.8 VP shows Similar pattern to Present
(2021) EF: 5-6w: 52% EF:6.5 significantly findings
faster union
Gargetal. VP: 6.0+1.2w VP:6.0 week difference | Present difference (0.6w) is
(2020) EF: 7.1+1.4w EF:7.1 favouring VP smaller
Ozkanetal. | VP:5.9+0.8w VP:5.9 Significant Consistent trend with
(2019) EF: 6.7+1.0w EF:6.7 earlier union Present data
with VP
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Type of fracture*2)

Study Open Fractures Closed Fractures | Key Findings Comparison with
(Year) (%) (%) Present Study
Present VP: 0% (0) VP: 100% (45) Strong association: EF | Most pronounced
Study EF: 24.44% (11) EF: 75.55% (34) | preferred for open difference among

fractures studies 203
Liangetal. | VP: 3.3% (2) VP: 96.7% (58) EF used more for open | Present study shows
(2022) fractures, but less stronger association

EF: 15% (9) EF: 85% (51) marked difference
60

Chenetal. | VP:4.1% (20) VP: 95.9% (462) | Meta-analysis Consistent pattern with
(2021) EF: 12.6% (60) EF: 87.4% (416) | confirming EF Present findings

preference for open

fractures
Gargetal. | VP: 0% (0) VP: 100% (45) Similar to your study's | Matches your VP
(2020) EF: 13.3% (6) EF: 86.7% (39) complete separation group's 0% open

fractures

Ozkan et VP: 2% (1) VP: 98% (49) Mild preference for EF | Less pronounced than
al. (2019) in open fractures Present findings

Table 19: Comparison table of Type of fracture

Frykman classification?>%)

Frykman Type | Present Present Liang et al. Chenetal. Gargetal. Ozkan et al.
Study - VP | Study - EF | (2022) VP/EF | (2021) VP/EF | (2020) VP/EF | (2019) VP/EF
(%) (%) Trend Trend Trend Trend
| 7.78% (7) 1.11% (1) | VP preferred VP dominant | VP only (0% VP preferred
(p<0.05) (OR 3.2) EF)
1 14.44% 1.11% (1) | VP preferred VP dominant | VP only (0% VP preferred
(13) (p<0.05) (OR 2.8) EF)
1 7.78% (7) 2.22% (2) | Nodifference | Slight VP VP only (0% VP preferred
preference EF)
v 8.89% (8) 7.78% (7) | Balanced Balanced Balanced Balanced
V 5.56% (5) 6.67% (6) | EF preferred EF preferred EF preferred EF preferred
VI 3.33% (3) 4.44% (4) | EF preferred EF preferred EF preferred EF preferred
VIl 1.11% (1) 16.67% Strong EF Strong EF EF only (0% Strong EF
(15) preference preference VP) preference
(p<0.01) (OR4.1)
VIl 1.11% (1) 10.00% (9) | Strong EF Strong EF EF only (0% Strong EF
preference preference VP) preference
(p<0.01) (OR 3.8)
Statistical p= p =0.002 p <0.001 p =0.003 p =0.001
Significance 5.8x107°
(Highly
significant)
Table 20: Comparison table of Frykman classification
Range of motion parameters?®>2)
Parameter Follow-up | Present Study Liang et al. Chen et al. Gargetal. Ozkan et al.
(MeanzSD) (2022) (2021) (2020) (2019)
Palmar 3-month VP: 65.72+£2.02 VP:63.1£6.2 | VP:64.5t5.8 | VP:66.2£3.1 | VP:65.8£4.5
Flexion 54.87+2.18 EF:55.3+7.1 | EF:56.2+6.9 | EF:53.8+4.7 | EF:54.1+5.2
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6-month VP:73.00+2.39 VP:72.445.1 | VP:73.1+4.3 | VP:745+2.8 | P:72.9+3.7
EF:62.22+1.41 EF:64.7+6.3 EF.65.845.1 | EF:63.1+3.9 | EF:63.5%4.1
9-month VP:75.16+2.17 VP:76.2+4.3 | VP:77.3x3.9 | VP:77.1+25 | VP:76.5£3.2
EF:64.27+1.65 EF:68.1+5.7 EF.69.2+4.8 | EF:67.3+t3.5 | EF:66.8£3.9 204
Dorsiflexion | 3-month VP:60.70+2.58 VP:58.345.7 | VP:59.8+5.1 | VP:61.5+3.5 | VP:60.2+4.1
EF:48.43+2.56 EF:47.216.4 EF:48.1+5.9 | EF:46.3t4.2 | EF:47.5£4.8
6-month VP:67.61+1.70 VP:66.2+4.8 | VP:68.3+4.1 | VP:69.1+2.9 | VP:67.8£3.5
EF:59.13+1.65 EF:57.1+5.3 EF:58.9+4.7 | EF:56.2+3.8 | EF:57.3#4.1
9-month VP:70.02+1.88 VP:71.5+4.1 | VP:72.8+3.7 | VP:72.3+2.7 | VP:71.1+3.1
61.33+2.14 EF:62.3+4.9 EF:63.1+4.3 | EF:61.8+3.4 | EF:62.5+3.8
Supination 3-month VP:67.02+2.43 VP:65.315.1 | VP:66.7+4.8 | VP:68.2+3.2 | VP:66.9£4.3
EF:60.30+2.84 EF:58.1+6.2 EF:59.3+5.7 | EF:57.3x4.1 | EF:58.5+4.9
6-month VP:74.00+2.77 VP:73.1+4.3 | VP:75.2+3.9 | VP:76.1+2.9 | VP:74.8£3.5
EF:68.80+1.53 EF:66.215.1 EF.67.8+45 | EF:65.3+t3.7 | EF:66.1+4.2
9-month VP:77.02+2.88 VP:78.3t3.9 | VP:79.1+35 | VP:79.5+2.7 | VP:78.2+3.1
EF:70.90+1.65 EF.71.2+4.7 EF:72.3x4.1 | EF:70.8£3.3 | EF:71.5£3.8
Table 21: Comparison table of Range of motion parameters
Ulnar Deviation®?24
Study Treatment 3-month 6-month 9-month Key Findings
Present VP 22.96+1.25 29.00+1.88 31.14+1.79 Consistent 5-6°
Study EF 17.30+1.50 25.09+1.74 27.02+1.70 advantage over EF
Liang 2022 VP 21.3+£3.1 27.8£2.9 30.1£2.5 Similar progression
EF 16.2+3.5 23.413.2 25.7+£3.0 pattern
Garg 2020 VP 23.5+2.8 30.2+2.1 32.0+1.9 Your SDs notably
tighter

Table 22: Comparison table of Range of motion parameters

Radial Deviation®

Study Treatment 3-month 6-month 9-month Key Findings

Present Study | VP 14.20+1.12 17.44+1.34 19.65+1.57 3-4° advantage
EF 11.09+1.05 14.11+0.92 16.87+£2.72 maintained

Chen 2021 VP 13.8+2.1 16.9+1.8 18.7£1.5 Your EF group
EF 10.5+2.3 13.2+2.0 15.3+2.4 shows better late

recovery
Table 23: Comparison table of Range of motion parameters
Pronation®

Study Treatment 3-month 6-month 9-month Key Findings

Ptresent VP 64.02+2.27 71.14+2.88 73.02+2.45 6-7° advantage

Study EF 57.09+2.82 65.76+1.69 68.21+1.94

Ozkan 2019 VP 63.5+4.2 70.2+3.7 72.843.1 Nearly identical
EF 56.1+4.8 64.3+4.0 67.5+3.5 progression
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Infection rate associated with co morbidities®?%25)

Study Treatment | Infection Rate | Infection Rate Infection Rate Key Findings

(Overall) (With (Without

Comorbidities) | Comorbidities)

Present VP 2.2% (1/45) 2.2% (1/1)* 0% (0/44) Significant
Study EF 17.8% (8/45) 13.3% (6/45) 4.4% (2/45) comorbidity effect 20
Liang VP 3.3% (2/60) 8.3% (1/12) 2.1% (1/48) Pin-site infections
2022 EF 15.0% (9/60) 25.0% (3/12) 12.5% (6/48) exclusive to EF
Chen VP 4.19%(20/482) 9.8% (12/122) 2.2% (8/360) Diabetes doubled
2021 EF 12.6%(60/476) | 22.4% (24/107) | 9.8% (36/369) infection risk
Garg VP 0% (0/45) 0% (0/5) 0% (0/40) Strict aseptic protocol
2020 EF 13.3% (6/45) 20.0% (2/10) 11.4% (4/35) in VP
Ozkan VP 2.0% (1/50) 5.0% (1/20) 0% (0/30) Comorbidity OR=3.1
2019 EF 14.0% (7/50) 25.0% (5/20) 6.7% (2/30) for infection

Table 25: Comparison table of Infection rate associated

Osteoarthritis®

2-25)

with co morbidities

Study (Year) | Treatment Higher-Grade | Lower-Grade Key Findings

OA (Grade 2 OA (Grade 0 &

&3) 1)
Present VP 8.9% (4/45) 91.1%(41/45) No significant difference in OA
Study EF 15.5% (7/45) 84.5% (38/45) progression between VP and EF
Liang et al. VP 6.7% (4/60) 93.3%(56/60) Trend toward more OA in EF,
(2022) EF 13.3% (8/60) 86.7% (52/60) but not significant
Chenetal. VP 7.1%(34/482) 92.9%(448/482) No significant difference in OA
(2021) EF 10.3%(49/476) | 89.7% (427/476) | rates
Gargetal. VP 4.4% (2/45) 95.6% (43/45) Lower OA rates in VP, but not
(2020) EF 11.1% (5/45) 88.9% (40/45) statistically significant
Ozkanetal. | VP (n=50) 8.0% (4/50) 92.0% (46/50) No significant OA difference
(2019) 16.0% (8/50) 84.0% (42/50) despite EF's higher rate

Table 26: Comparison table of Osteoarthritis

Grip strength®?29

Study (Year) | Treatment | Normal Grip Weak Grip Key Findings
Strength Strength

Present Study | VP 88.9%(40/45) 11.1% (5/45) Trend toward better grip with

EF 82.2% (37/45) 17.8% (8/45) VP
Liang et al. VP 85.0%(51/60) 15.0% (9/60) VP showed earlier grip
(2022) EF 76.7% (46/60) 23.3%(14/60) recovery
Chen et al. VP 87.3% (421/482) | 12.7% (61/482) Meta-analysis of 15 studies
(2021) EF 80.5% (383/476) | 19.5% (93/476)
Gargetal. VP 91.1% (41/45) 8.9% (4/45) VP group reached 90% of
(2020) EF 82.2% (37/45) 17.8% (8/45) contralateral grip faster
Ozkan et al. VP 86.0% (43/50) 14.0% (7/50) No significant difference at 1
(2019) EF year

Table 27: Comparison table of Grip strength
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Radiological parameters?25)

Radial height
Study Volar Plating External p-value Key Findings
(mm) Fixation (mm)
Present Study 116+1.2 9.19+1.38 2.10x10°® | Most significant
difference in literature
Liang (2022) 11.2+15 9.8+21 0.003
Chen (2021) 114+13 9619 <0.001 Meta-analysis of 8
studies
Garg (2020) 118+1.1 9.3+2.0 0.001
Table 28: Comparison table of Radial height
Radial inclination
Study Volar Plating (°) | External Fixation (°) | p-value Key Findings
Present Study | 20.0+2.1 19.86 £ 2.3 0.862 Matches literature
CONSensus
Ozkan (2019) |21.2+3.1 20.8 +3.5 0.712
Chen (2021) 205+2.8 20.1+3.2 0.423

Table 29: Comparison table of Radial inclination

Volar tilt
Study Volar Plating (°) | External p-value Key Findings
Fixation (°)
20.78 £ 3.2 17.67+4.1 5.98x107° Strongest evidence for
Present Study VP superiority
Liang (2022) 21.3+4.1 18.2£5.3 0.008
Garg (2020) 22.1+35 16.8£6.2 0.002

CONCLUSION

Table 30: Comparison table of Volar tilt

This study analysed 90 cases of treated with ORIF with Volar plating or CR with External
fixation over a two-year period. The study aimed to compare the functional and radiological
outcomes of these two fixation methods, considering factors such as fracture union rate, time
of callus formation, Range of motion, muscle grip strength, and patient-reported outcomes.
Our findings indicate that Distal end radius fractures were most common in individuals of 3™
and 4™ decade, with average age of 29.2 years. Males were predominantly affected (67%),
likely due to greater involvement in physically demanding occupations, sports, and outdoor
activities. There was almost equal involvement of bilateral wrist , and self-fall (75.6%) was
the leading cause of injury, followed by road traffic accidents (20%).
ORIF with Volar plating was used in 45 patients and CR with External fixation was used in
45 patients. Overall, Volar plating was choice of fixation in Frykman type 1 to type 4
fractures, while external fixation was preferred in more complex fracture Frykman type 7 and
type 8. With time of union more common in 6" — 7" week with no incidence of non union.
Volar plating had better functional and radiological outcome compared to external fixation
with lesser cases leading to osteoporosis. With both type of fixation having normal grip

strength.

However, complications were most common in patients with co- morbidities, with only one
cases of superficial infection in the Volar plating group compared to External fixation group
with 8 where all cases resolved with antibiotics.
Overall, both Volar plating and External fixation are effective in the surgical management of
Distal end radius fracture. While Volar plating remains the standard for achieving rigid
fixation and direct healing, External fixation provides additional benefits in select
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communiated fracture. The choice of Volar plating and External fixation should be tailored to
individual patient needs, considering fracture type, open or closed type, and functional
demands.
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