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Abstract

Distal radius fractures are extremely common, accounting for one-sixth of all fractures seen in the
emergency department. Intra-articular fractures present a greater challenge due to joint involvement.
These fractures occur more commonly in women than in men, increase in frequency with advancing
age, and result from low-energy falls more often than from high-energy trauma. The work aims to
evaluate the predictors of clinical and radiological outcomes of intra-articular distal radius fractures
treated by open reduction and internal fixation using a volar locking plate. A total of 20 patients were
included in this study, conducted between August 2024 and August 2025 at the Orthopedic
Department, Omar Al-Mukhtar University. Patients aged between 40 and 65 years with intra-
articular distal radius fractures were managed surgically using a volar locking plate. The majority of
patients demonstrated good to excellent functional outcomes, with significant improvement in Mayo
scores over a one-year follow-up period. Range of motion and grip strength improved with early return
to activities of daily living. The majority of injuries were caused by falls, while a smaller proportion
resulted from road traffic accidents. Among the 20 patients included in the study, the left distal
radius was more commonly affected (55%) compared to the right side (45%). The study population
consisted of 13 females (65%) and 7 males (35%), with a mean age of 50.35 years. The average time
to fracture healing was 2.4 months, with most fractures healing within two months. Patients were
followed up for a period of 6-12 months. Fixation of the distal radius fractures with a volar locked
plate is very important for a good functional outcome and restoring the anatomical function of the
joint. Radiographic alignment (including articular congruity) is a key determinant of outcome. Early
motion and stable fixation help regain function and minimize stiffness.
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Introduction

Distal radius fractures are among the most frequent injuries encountered in the emergency department,
representing approximately one-sixth of all fractures. These fractures are more prevalent in women than in
men, and their incidence increases with age. They typically result from low-energy falls rather than high-
energy trauma (1-3). Anatomically, the distal radius articular surface is inclined radially at 22°-23° in the
frontal plane, while the joint surface slopes toward the palm between 4° and 22°, with an average palmar
tilt of 10°-12(4-7). Clinically, distal radius fractures are traditionally categorized as Colles, Smith, or Barton
fractures. Since the 1960s, multiple classification systems have been proposed to better capture the diversity
and complexity of distal radius fracture patterns (8-10). Among these, Jupiter and Fernandez developed a
system that incorporates the mechanism of injury, offering practical utility in clinical decision-making (11).
Standard evaluation of distal radius fractures involves plain radiography in anteroposterior (AP) and lateral
views, with computed tomography (CT) or fluoroscopic imaging used as needed for detailed assessment.
Tilting the lateral view 20°-25° from distal to proximal enhances visualization of the articular surface (12).

Treatment options vary depending on fracture type and patient factors and include immobilization with
above- or below-elbow casts, percutaneous pinning with casting, external fixation with or without pins, open
reduction with plate fixation, and autologous bone grafting. Many fractures can be initially managed with
closed reduction using ligamentotaxis, which relies on intact ligaments to restore anatomical alighment (13).
The use of volar locking plates allows direct reduction of fracture fragments, provides stable fixation, and
enables early postoperative mobilization, which facilitates faster recovery of wrist motion and a quicker
return to daily activities and work (14-16). This study was conducted to evaluate the outcome of intra-
articular distal radius fractures.

Patients and methods

A total of 20 patients were included in this study, all of whom were treated with open reduction and internal
fixation of an intra-articular fracture of the distal radius using a volar locking plate. The study was
conducted over a one —year period from August 2024 to August 2025, in the orthopaedic department at
Omar Al- Mukhtar University. Most of the injuries were caused by falls, compared to a smaller proportion
resulting from traffic accidents. The patients' ages ranged from 40 to 65 years. Informed consent was
obtained from all participants in this prospective study.

Eligibility criteria
Patients aged 40 to 65 years presenting with intra-articular distal radius fractures were included in this
study. All cases were managed with volar locking plate fixation as the primary treatment modality. To ensure
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consistency and minimize confounding factors, specific exclusion criteria were applied. Patients with open
fractures were excluded, as were those with associated neurovascular injuries. This selection allowed for a
focused evaluation of outcomes in a relatively homogeneous patient population, highlighting the
effectiveness of volar locking plate fixation in managing intra-articular distal radius fractures within the
defined age group.

This selection allowed for a focused evaluation of outcomes in a relatively homogeneous patient population,
highlighting the effectiveness of volar locking plate fixation in managing intra-articular distal radius
fractures within the defined age group. All patients underwent open reduction and internal fixation of distal
radius fractures using the modified Henry’s volar approach. This technique involves working in the plane
between the flexor carpi radialis (FCR) tendon and the radial artery, with the FCR tendon retracted ulnarly
to expose the pronator quadratus, which covers the distal radius. Fractures were stabilized using a 3.5 mm
volar locking compression plate. The volar locked compression plate may be applied to either the proximal
or distal fragment first, depending on fracture characteristics and surgeon preference. Proximal-first
fixation: Plate aligned with radial shaft; an initial screw placed through the oblong slot allows fine axial
adjustments before distal screws. Distal-first fixation: Plate secured to the distal fragment first, then levered
onto the shaft. The plate’s anatomical contour corrects volar tilt. Once the plate is seated, sequential screws
are inserted proximally and distally to achieve stable fixation. The construct restores radial alignment and
tilt through the plate’s design. Final plate positioning, screw length, and fracture reduction are confirmed
intraoperatively using fluoroscopy. Surgery was performed 1-2 weeks after the injury, depending on the
patient and soft tissue condition. Postoperatively, patients were instructed to perform gentle active finger
movements with limb elevation for the first three days. Intravenous antibiotics were administered for three
days, followed by oral antibiotics until suture removal. All participants were discharged on the second
postoperative day.

ALTHA

Figure 2. Preoperative X-ray of a distal radius fracture

Figure 3 Anteroposterior (AP) and lateral radiographs showing fixation of the distal radius
fracture using a 3.5 mm volar locking plate.

All patients were prospectively followed up with clinical and radiological evaluations over a period of 6
months to 1 year.

Results
Functional outcome scores showed good to excellent results in most patients. A total of 20 patients
participated in this study, comprising 13 females (65%) and 7 males (35%). The mean age of the participants
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was 50.35 years, with an age range of 40 to 65 years. Regarding occupational status, 70% of the patients

were not employed (Table 1):

Table 1. Distribution of the studied cases according to Demographic data

(n = 20)
Variables No. (%)
Gender
Male 7 (35.0%)
Female 13 (65.0%)
Age (years)
Min. — Max. 40.0 - 65.0
Mean + SD. 50.35 + 10.55
Median (IQR) 54.50 (45.0 — 58.0)
Occupation
Not worker 14 (70.0%)
Worker 6 (30.0%)

IQR: Interquartile range. SD: Standard deviation

The left side was more commonly affected, accounting for (55%) of cases, compared to (45%) on the right
side. The most frequent mechanism of injury was a fall on an outstretched hand, responsible for 65% of
fractures, while road traffic accidents accounted for (25%) of cases. Postoperative pain assessment revealed

that the majority of patients experienced no pain, while a smaller proportion reported mild or moderate pain
(Table 2).

Table 2. Distribution of the studied cases according to side, mechanism of injury, and pain (n =

20)
Variables No. (%)
Side
RT 9 (45.0%)
Lt 11 (55.0%)
Mechanism of injury
Fall down 13 (65.0%)
Direct trauma 2 (10.0%)
RTA S (25.0%)
Pain
No pain 14 (70.0%)
Mild S (25.0%)
Moderate 1 (5.0%)

The mean time required for fracture healing was 2.4 months, with most fractures healing within two months.
The follow-up period for all patients ranged up to 5 months, allowing for assessment of clinical and
radiological outcomes. Summary statistics in the format Median (IQR) for three groups or variables: First
group: Median = 2.50, IQR = 2.0-2.50 — The values are clustered tightly, with the upper quartile equal to
the median, suggesting many observations at the top end. Second group: Median = 4.0, IQR = 3.50-6.0 —

Wider spread, showing more variability in the data. Third group: Median = 6.0, IQR = 6.0-6.0 — No variability
at all; all values are 6 (Table 3).

Table 3. Distribution of the studied cases according to time of healing, follow-up, and return to

work (n = 20)
Variables Min. - Max. Mean + SD. Median (IQR)
Time of healing (month) 2.0-3.0 2.40 £ 0.35 2.50 (2.0 - 2.50)
Follow up (month) 3.0-6.0 4.55+£1.28 4.0 (3.50 - 6.0)
Return to work (month) 4.0-12.0 6.35 £ 2.08 6.0 (6.0 -6.0)

IQR: Interquartile range. SD: Standard deviation

Assessment of postoperative wrist function revealed that 14 patients (70%) achieved a normal range of
motion. Similarly, evaluation of grip strength demonstrated excellent to good outcomes in 70% of patients,
indicating satisfactory functional recovery following volar plate fixation (Table 4).
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Table 4. Distribution of the studied cases according to power of grip, range of motion, and
complication (n = 20)

Variables No. (%)
Power of grip
Poor 1 (5.0%)
Fair 1 (5.0%)
Good 4 (20.0%)
Excellent 14 (70.0%)
Range of motion
Normal 14 (70.0%)
Mild 5 (25.0%)
Moderate 1 (5.0%)
Complication
No 19 (95.0%)
Infection diabetic 1 (5.0%)

Discussion

These fractures occur more commonly in women than in men, increase in frequency with advancing age,
and result from low-energy falls more often than from high-energy trauma. The age of patients in this study
ranged from 40 to 65 years, with a mean age of 50.35 + 10.55 years. This finding is consistent with other
studies that reported a mean age between 42 and 48 years (17-20). Seventy percent of the patients included
in this study were non-workers (70.0%), and females constituted the majority of cases (65%). This is in
agreement with similar studies that reported a higher proportion of female patients (21-22). In the present
study, the left side was more commonly involved compared to the right side (45%). In contrast, other studies
have reported right-sided predominance in approximately one-third of cases (23).

The most common mechanism of injury was a fall on an outstretched hand (65%), followed by road traffic
accidents (25%). Similarly, other studies have identified road traffic accidents as the most common cause,
followed by falls (17-19). This study aimed to evaluate the predictors of clinical and radiological outcomes
of intra-articular distal radius fractures.

All fractures in this study were managed using Henry’s volar approach to the distal radius and fixed with a
3.5 mm volar locking plate. Volar plate fixation with fixed-angle locking screws for the operative treatment
of unstable intra-articular distal radius fractures has generally demonstrated acceptable outcomes in terms
of both functional and radiographic parameters. However, the correlation between functional outcomes and
radiographic appearance following distal radius fractures remains controversial, as several studies have
reported no significant association between the two (18,19). Multiple studies have shown that volar plating
facilitates early mobilization, which is essential in preventing joint stiffness and enhancing functional
recovery. Furthermore, intra-articular fractures that are anatomically reduced and adequately stabilized
tend to yield better clinical outcomes and a reduced risk of post-traumatic arthritis.” Delayed wound healing
and mild wrist stiffness were observed in one patient with diabetes mellitus.

Conclusion

Volar locking plate fixation for distal radius fractures provides stable fixation, facilitates early rehabilitation,
and results in favorable clinical and functional outcomes. It is especially effective in unstable and
osteoporotic fractures when meticulous surgical technique is applied.

Conflict of interest. Nil

References

1. Alffram PA, G’doran CHB. Epidemiology of fractures of the forearm. J Bone Joint Surg Am. 1962;44:105-114.

2. Golden GN. Treatment and programs of Colles’ fracture. Lancet. 1963;1:511-514.

3. Hollingsworth R, Morris J. The importance of the ulnar side of the wrist in fractures of the distal end of the
radius. Injury. 1976;7:263-266.

4. Owen RA, Melton LJ, Johnson KA, et al. Incidence of a Colles’ fracture in a North American community. Am J
Public Health. 1982;72:605-613.

5. Dowling JJ, Sawyer B Jr. Comminuted Colles’ fractures. Evaluation of a method of treatment. J Bone Joint Surg
Am. 1952;34:651-662.

6. Friberg S, Lindstrom B. Radiographic measurements of the radiocarpal joint in normal adults. Acta Radiol
(Stockh). 1976;17:249.

7. Scheck M. Long-term follow-up of treatment of comminuted fractures of the distal end of the radius by
transfixation with Kirschner wires and cast. J Bone Joint Surg Am. 1962;44:337-351.

8. Gartland JJ Jr, Werley CW. Evaluation of healed Colles’ fractures. J Bone Joint Surg Am. 1951;33:895-907.

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

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 09-02-2026 - Accepted: 08-04-2026 - Published: 13-04-2026 870


https://doi.org/10.54361/ajmas.269412

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Algalam Journal of Medical and Applied Sciences. 2026;9(4):867-871
https://doi.org/10.54361/ajmas.269412

Older TM, Stabler EU, Cassebaum WH. Colles’ fracture: Evaluation of selection of therapy. J Trauma.
1965;5:469-476.

Jupiter JG, Fernandez DL. Comparative classification for fractures of the distal end of the radius. J Hand Surg
Am. 1997;22:563-571.

Lundy DW, Quisling SG, Lourie GM, et al. Tilted lateral radiographs in the evaluation of intra-articular distal
radius fractures. J Hand Surg Am. 1999;24:249-256.

Bartosh RA, Saldana MJ. Intra-articular fractures of the distal radius: A cadaveric study to determine if
ligamentotaxis restores radiopalmar tilt. J Hand Surg Am. 1990;15:18-21.

Willis AA, Kutsumi K, Zobitz ME, Cooney WP III. Internal fixation of dorsally displaced fractures of the distal
part of the radius: A biomechanical analysis of volar plate fracture stability. J Bone Joint Surg Am.
2006;88:2411-2417. doi:10.2106/JBJS.E.00946

Gondusky JS, Carney J, Erpenbach J, et al. Biomechanical comparison of locking versus nonlocking volar and
dorsal T-plates for fixation of dorsally comminuted distal radius fractures. J Orthop Trauma. 2011;25:44-50.
doi:10.1097/BOT.0b013e3181d7a3a6

Bentohami A, de Burlet K, de Korte N, van den Bekerom MP, Goslings JC, Schep NW. Complications following
volar locking plate fixation for distal radial fractures: A systematic review. J Hand Surg Eur. 2014;39:745-754.
Wilson J, Viner JJ, Johal KS, Woodruff MJ. Volar locking plate fixations for displaced distal radius fractures:
An evaluation of complications and radiographic outcomes. Hand (N Y). 2018;13(4):466-472.

Arora R, Lutz M, Hennerbichler A, Krappinger D. Complications following internal fixation of unstable distal
radius fracture with a palmar locking-plate. J Orthop Trauma. 2007;21(5):316-322.

Kilic A, Kabukcuoglu Y, Ozkaya U, Gul M, Sokusu S, Ozdogan U. Volar locking plate fixation of unstable distal
radius fractures. Acta Orthop Traumatol Turc. 2009;43(4):303-308.

Souer JS, Ring D, Jupiter JB, Matschke S, Audige L, Marent Huber M; AOCID Prospective ORIF Distal Radius
Study Group. Comparison of AO Type-B and Type-C volar shearing fractures of the distal part of the radius. J
Bone Joint Surg Am. 2009;91:2605-2611.

Minegishi H, Dohi O, An S, Sato H. Treatment of unstable distal radius fractures with volar locking plate. Ups
J Med Sci. 2011;116(4):280-284.

Tank G, Gupta AK, Parvez A, Singh G, Jaiswal S, Kumar A. Anatomical and functional evaluation of distal end
radius fractures managed by volar plating: Prospective study. J Evol Med Dent Sci. 2013;7(2):802-808.
Martinez-Mendez D, Lizaur-Utrilla A, de Juan-Herrero J. Prospective study of comminuted articular distal
radius fractures stabilized by volar plating in the elderly. Int Orthop. 2018;42(9):2243-2248.

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 09-02-2026 - Accepted: 08-04-2026 - Published: 13-04-2026 871


https://doi.org/10.54361/ajmas.269412

