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Abstract:
Background: Volar plating is the workhorse technique employed for management of unstable intra articular
fractures of distal radius. Surgical management is associated with high complication rates. There is no clear
consensus regarding choice of treatment modality for managing these fractures. We here report a case series of
unstable intra articular fractures of distal radius managed surgically with Ellis plate.
Patients and Method: A prospective study was conducted on 50 patients with unstable distal radius intra
articular fractures classified according to Frykman’s Classification, treated with volar Ellis plate applied through
volar Henry’s approach. Patients were followed up for a minimum of one year period and the anatomical and
functional outcomes were measured using the Lidstrom’s criteria.
Results: Excellent results were observed in 44% of patients, good in 28%, fair in 24% and poor results in the
remaining 4% of patients. Functional results observed were similar to the anatomical results.
Conclusion: Volar Ellis plating technique can be relied upon as a reasonably good option for unstable distal
radius fractures, provided proper care is ensured regarding placement of plate and screws under fluoroscopic
guidance.
Keywords: Complex regional pain syndrome (CRPS), Distal radio ulnar joint (DRUJ), Ellis plate, Fragment

specific fixation, Frykman’s Classification, Henry’s approach, Lidstrom’s criteria, Three column concept.
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Introduction

The incidence of distal radius factures is on the rise
and parallels that of increasing life expectancy with
more population belonging to the high-risk group
[1]. Intra-articular and extra-articular
misalignments are known to cause posttraumatic
osteoarthritis, reduction of hand grip, strength and
endurance with restricted mobility, impaired wrist
and hand function due to shortening and carpal
instability  [2,3]. American Academy of
Orthopaedic ~ Surgeons recommend  surgical
management of distal radius fractures with radial
shortening >3 mm, dorsal tilt >10 degrees, or intra-
articular displacement or step-off >2 mm [4].
Percutaneous pinning with Kirschner wire, volar
plating and external fixation are some of the
employed fixation modes for distal radius [5].
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Unstable distal radius fractures and those with
articular incongruity with failed reduction and
manipulation and ligamentotaxis attempts need
open reduction and internal fixation, if adequate
bone stock is present to allow early range of motion
[6]. Chhabra AB et al has describes volar plating as
the workhorse of distal radius fracture management
[7]. Complication rates associated with surgical
management are also high.

Optimal treatment of these fractures is
controversial and unclear. We here report a case
series of intra articular distal radius fractures
managed surgically with volar plating using Ellis
plate to provide an analysis of the functional
outcome and the role of radius plating.
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Patients and Method

A prospective study was carried out on 50 patients
with intra articular distal radius fractures admitted
to our institute between November 2019 to July
2023. All patients were managed surgically with
volar Ellis plating technique. Patients aged above
20 years of age, classified as intra articular
fractures as per Frykman’s Classification were
included in the study after taking their informed
written consent for participation in the study.
Pathological fractures, ploy trauma patients,
fractures more than two weeks old and those
patients who were medically unfit for surgery were
excluded from the study. Following admission for
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surgery thorough evaluation for other injuries was
done. An initial below elbow slab was applied until
surgery to support the fracture. Plain radiograph of
the wrist joint including forearm antero-posterior
(AP) and lateral view was obtained to classify the
fracture type (Fig 1). Investigations necessary for
pre anaesthetic clearance were done. These
included blood investigations like CBC, Blood
urea, Serum creatinine, Blood sugars, HIV I & II,
HBsAg, HCV, liver function tests, Bleeding Time,
Clotting Time. Nasal swab and HRCT was
performed to rule out covid. Chest radiograph and
Electro cardiogram were the other investigation
performed routinely.

Figure: 1: Pre-operative plane radiograph of the wrist joint including the forearm antero-posterior and
lateral view showing intra articular fracture of distal radius

Patients were operated in supine position, under C-
arm image guidance, either under ultra sound
guided brachial plexus block or under general
anaesthesia. Pneumatic tourniquet was used
routinely in all patients to minimise blood loss and
provide clear field of vision during surgery.

Volar Henry’s approach was employed to expose
the fracture site. Pronator quadratus was lifted off
subperiosteally from distal radius. Preliminary
reduction was achieved through manual traction
and counter traction. A standard 3.5mm volar Ellis
plate was used to stabilize the fracture. Reduction,
plate and screw position were confirmed under
image guidance.

Bone grafting was used to augment fracture site in
patients with severe comminution or bone loss.
Distal radio ulnar joint stability was assessed with
ballottement test. If found unstable, radio ulnar K
wire was passed through DRUJ and the pin was
retained for a minimum of four weeks.

A short below elbow plaster of Paris slab was
applied until suture removal to provide additional
support to the wrist. Intra venous antibiotics were
started on the day of surgery and continued for at
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least three days. Post-operative radiograph was
taken to evaluate the reduction and quality of
fixation (Fig 2). Suture removal was done on the
tenth post-operative day.

Post-operative rehabilitation included day one
initiation of wrist and finger movements as pain
permitted. Forearm movements were restricted
until four weeks in patients with distal radio ulnar
joint (DRUJ) K-wire fixation. Strenuous activities
like heavy weight lifting were prohibited up to 12
weeks after surgery.

Serial radiographs were taken at frequent intervals
to observe the progress of union. Radiological
union was defined as visible bridging callus
formation on both AP and Lateral views on follow-
up radiographs. Patents were followed for a
minimum of one year post surgery.

Functional and anatomical outcomes were
evaluated based on Lidstrom’s criteria. The
objective evaluation was based on following ranges
of motion, as being minimum range required for
normal function — 45° of dorsiflexion, 30° palmar
flexion, 15° radial deviations, 50° pronation and 50°
supination.
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Figure 2: Immediate post-operative radiograph of the forearm with wrist joint included showing well
reduced fracture of distal radius stabilized with properly positioned Ellis plate supported by adequate
screw lengths.

Results

A prospective study on surgical management with
Ellis plating technique was carried out on 50
patients with intra articular fractures of distal
radius. Patients were followed up for a minimum of
one year and the anatomical and functional results
were analysed using Lidstrom’s criteria.

Average age of the patients included in the study
was 35.6 years with a range of 20 to 60 years. 76%
of the patients were females and 24% were males.
Left side was involved in 60% of patients. Fall on
out stretched hand was the most common mode of
injury in elderly population while road traffic
accidents (RTA) were the most common mode in
younger population. Of the 50 patients, 12% were
of Frykman’s Type III, 28% of Type IV, 20% of
Type V, 32% of Type VI, 4% of Type VII and 4%
of Type VIII.

Patients were operated within two to seven days
following admission. Mean intra operative time
required was 56.56 minutes with a range of 45 to
70 minutes. The overall mean time of union was
8.84 weeks with range of 6 to 18 weeks. Based on
Lidstrom’s anatomical and functional criteria,
excellent result was observed in 44% patients, good
in 28%, fair in 24% and poor result in remaining
4% of patients. Functional results observed were
similar to the anatomical results. Wound infection
was noticed in three patients, stiffness of writs in 4
patients, mal-union and residual pain in one patient
each. CRPS was observed in 2 patients. Five
patients developed loss of hand grip. No patient in
the present reported of tendon irritation and rupture
or carpal tunnel syndrome.

Discussion

Distal radius fractures are common in elderly
population with osteoporotic bone but are also on a
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rise in working population [8]. Reasons for
instability of distal radius fractures are older age,
gross displacement, severe comminution, intra
articular extension, excess angulation or axial
compression [9]. There is no universal agreement
on what is the best course of action for the
management of distal radius fractures. The
congruency of reduction has a direct bearing on the
functional outcome [10]. In unstable intra articular
fractures closed manipulation may not regain the
wrist intra-articular integrity and the radial length.

Distal end radial fracture was greater in the second
to fourth decade in present study. Majority of intra-
articular, comminuted, and unstable fractures
requiring operational management occurred in
young people and were associated with high-energy
trauma similar to the studies by Willson. J et al.
[11] and Anakwe RE et al. [12]. Majority of the
patients in the present study were females. Most of
the studies reported a female preponderance, due to
their increased risk of fractures secondary to
osteoporotic nature of bone. The most common
encountered fracture in the present study was
Frykman’s type IV to VIII fractures similar to the
study done by Gill SPS et al. [13].

Open reduction with internal plate fixation is the
mostly commonly employed technique for
management of intra articular distal radius
fractures. Open reduction offers the advantage of
direct visualization and manipulation of fracture
[14]. Volar plating emerged as an optimal option
for unstable intra articular fractures of distal radius
[15]. Ellis plates are preferred over traditional
plates [16]. These plates are recommended in
osteoporotic bones. Advantages of plating include
proper fracture intra articular alignment, sustained
stable reduction, early mobilization of nearby joints
and regain of muscle strength through
physiotherapy.
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Mehling et al observed that a stable construct with
higher stiffness under axial compression and
highest load to failure was offered when all three
screws were placed in distal plate holes within
3mm of the subchondral bone. They suggested at
least four screws in the distal fragment with at least
two of them in the distal row of the plate [17]. Beck
et al noted that volar plate failure was likely when
less than 15mm of volar cortex was available for
fixation [18]. As a counter measure, more distal
placement of plate crossing the watershed line
(transverse ridge proximal to articular surface)
would lead to tendon irritation and rupture. Further
improper seating of screws leaving their head
prominent can irritate the tendons [19]. Proper
placement of plate with completely flush screws
and use of unicortical screws may help to deal with
tendon irritation and rupture. Imaging should be
used appropriately to confirm screw and plate
position.

Rhee et al proposed a treatment algo rhythm based
on the three-column theory of wrist by Rikli and
Regazzoni [20,21]. It provides guidance on the
order of fixation of columns [22,23]. Radiological
parameters like radial height, radial inclination,
volar tilt, ulnar variance, and the teardrop angle,
intra-articular extension, articular step-off, dorsal
comminution, and associated ulnar fracture should
guide the management [24]. With advances like
improved imaging, better understanding of the
fracture pattern and factors that add to instability of
fracture is possible. Various criteria concerning
radiological parameters have been proposed like
those by Lafontaine et al, AAOS criteria with no
clear consensus agreement among surgeons for
treatment guidance. Elderly population regardless
of the loss in reduction and mal alignment seem to
have acceptable functional outcome [25]. This
urged DeGeorge et al to propose that this cohort
may need a different treatment algo rhythm for
fracture management [26].

Distal radius fracture following cast application has
a tendency for displacement with resultant loss of
reduction and higher incidence of mal union [27].
Closed manipulation and K wire fixation is useful
to secure a good reduction but it fails overtime to
retain the reduction secured intra operatively [28].
Rajeev Shukla et al. in their study found out that
low pain and high range of motion were associated
with volar plating group compared to ex fix group
[29]. Kiernan C et al in their study on comparison
of volar plating with K wire fixation and ex fix
observed that, volar plate fared well compared to
other treatment options in management of intra
articular distal radius fractures [30].

Meta-analysis by Peng F et al stated that
percutaneous pinning had higher incidence of pin
track infection and CRPS with low functional
scores [31]. External fixators are useful to maintain
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length in severe comminution but have only a small
effect on fracture reduction (Chabra B et al). Wolfe
et al noted that use of an adjuvant K wire markedly
increased the rigidity of the external fixator device
[32]. There is no consensus on the position
(volar/dorsal) of plate and surgical approach.
Dorsal plating though technically apt due to the
placement of plate on tension has not gained
popularity. This was due to the associated tendon
irritation and volar collapse of fracture [33]. DRUJ
instability does not seem to affect the outcome as
evident by the lack of difference in the result of
patients when ulnar styloid was fixed or not [34].
Landgren et al stated that fragment specific fixation
which is technically demanding and makes use of
low-profile plates is associated with higher
complication rates than volar plates [35].

Complications like mal union and deformity are
prevalent even after the availability of best fixation
devices [36]. Superficial wound infection was
observed in three patients in the current study, all
of whom were treated with regular dressings and
culture sensitivity guided antibiotic coverage.
Wounds healed well in all these patients and none
of them needed a second surgery. Complex
regional pain syndrome (CRPS) was observed in
two patients who improved with regular
uninterrupted ~ physiotherapy.  One  patient
developed mal union due to loss of screw purchase
which can be attributed to reduced bone density
with increasing age. The anatomical and functional
results assessed as per Lindstrom’s criteria were
similar to the study by Kim JK et al [37]. Clinic
based physiotherapy under direct vision is useful
for patients with post-operative complications like
CRPS, finger stiffness and carpal tunnel syndrome
[38].

The main limitations of this study are lack of
comparison group, single centre nature of the
study, relatively short follow up period and small
sample size. A randomized controlled trail with
large sample and comparator arm is essential to
draw valid conclusions to authorize the superiority
of the treatment option.

Conclusion

Surgical management provides better regain of
radiological ~ parameters  over  conservative
management for unstable distal radius fractures.
Articular congruency needs to be taken care of to
attain acceptable functional status. Open reduction
and internal fixation with volar Ellis plate is a
valuable treatment option when properly applied.
Use of fluoroscopy helps in proper placement of
plate and screws which is crucial to good functional
outcome. Surgical technique coupled with care of
implantation ~ reduces  the incidence  of
complications and ensure satisfactory outcome.
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Role of early rehabilitation cannot be overlooked or
undermined. One year follow up of patients treated
with volar Ellis plate provides an impression on the
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radius external fixation versus locking volar
radius plate: A comparative study. J Orthop
Traumatol Rehabil 2019; 11:31-43.

quality of long term stability the implant offers. 14. Pattanashetty OB, Bhavi S, Bami M, Daultani
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