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Influence of ulnar styloid fracture with concurrent extra-articular distal radius fracture on forearm
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Abstract

Introduction: This study was conducted to evaluate the relation between extra articular distal radius fracture associated with
and without ulnar styloid fracture and the rotational movements of wrist and forearm. Materials and Methods: This
retrospective study was performed on 86 unilateral, extra articular distal radius fracture, treated conservatively. Associated
ulnar styloid fracture was present in 42 (48.8%) group A and 44 (51.2%) with intact ulnar styloid group B. Men were 54 (62.8%)
and women 32 (37.2%). Distal radius fracture involving right, dominant side were 56 (65.1%). All patients were treated by one
surgeon with close reduction under anaesthesia with plaster immobilisation. Long arm cast was applied with forearm in
supination wrist in ulnar volar flexion and after 2 weeks changed to below elbow cast with wrist in neutral rotation. Results: The
mean limitation of supination was 7.82 = 5.19 for group 1 (intact styloid) and 23.82+14.41 for group 2 (fractured styloid). The
mean limitation of pronation was 4.72 + 3.68 for group 1 (intact styloid) and 3.29 + 2.79 for group 2 (fractured styloid). The
difference between the two groups was statistically significant regarding the limitation of supination, but not about the
limitation of pronation. The average pronation deformity was 120° (range 60’ to 190°) in patients with dorsal malunion and 110
(range 50 to 210) in volar malunion. The supination deformity averaged at about 80° (range 40° to 140°) in dorsal and 120"
(range 80’ to 170") in volarly angulated distal radius malunion. Conclusion: The association of extra articular distal radius
fracture with fracture ulnar styloid at two year follow up causes restriction of supination and pronation of forearm.
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Introduction concomitant ulnar styloid fracture with extra-articular distal

radius fracture malalignment and forearm rotation. The
specific objective was to compare a range of pronation and

Distal radius fracture is among the most common fractures in
older adults and comprises one-sixth of fractures in the
casualty emergency room in Sindhudurg”. Extra-articular
distal radius fracture with the dorsal tilt of distal fragmentis =~ Materials and Methods

one of the common fracture patterns in this region, affecting  1¢ waq a retrospective study. The data for the year 2020-2021
distal radioulnar joint congruency and forearm rotation™. (s retrieved. We did not calculate the sample size. All
Several studies have shown that an appreciable number of  ¢[igible patients were included. The study population was all
patients have experienced sub-optional results from o, tients with unilateral, extra-articular distal radius fractures.
treatment of distal radius fracture”. This fracture is Ayl were treated conservatively. All the demographic criteria
associated with many complications, including loss of  \ere obtained from the indoor register, radiology, and
reduction leading to malunion and resultant limitation of  neration theatre records of the hospital. Inclusion criteria
wrist and forearm rotational movements and eventual — \yere patients above 18 years old, unilateral, unstable, extra-
arthritis. Patients can experience considerable disability articular distal radius fracture, absence of systemic disease
due to loss of forearm rotation long before the development of affecting joints such as rheumatoid arthritis, and absence of
arthrosis®. Many patients do not regain the full range of . thritic changes in the distal radioulnar joint.

rotations despite adherence to physiotherapy regimens.

Possibly, this could be due to distal radius malalignment
rather than soft tissue injury®. Hence, it is aimed in this
retrospective study to determine the relationship between

supination between two groups.

The patients were divided into two groups: Distal radius
fracture with intact ulnar styloid and concurrent fractured
ulnar styloid, respectively, as groups 1 and 2. All patients
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were treated by one surgeon with close reduction under
anesthesia with plaster immobilization. A long arm cast was
applied with the forearm in supination, wrist in ulnar volar
flexion, and after two weeks, changed to below elbow cast
with the wrist in neutral rotation. Physiotherapy was
performed on all patients for ten sessions. Patients were
called upon physically, and telephonically at two years
follow-up clinical examination with wrist radiographs. The
supination and pronation range of motion were measured by a
goniometer. The patient was asked to hold a pen in each hand
and rotate the wrist as much as possible while the elbows
were held in 90 degrees of flexion and on the flanks. The
angle between the pen and the vertical axis was recorded as
the supination and pronation range of motion. All the

parameters were measured by a staff nurse unaware of the
purpose of the study and of the patient's group.

We used Chi-square, unpaired t, and Mann-Whitney U test for
analysis. A p-value of <0.05 was considered significant.

Results

In the study period, 236 patients presented with unilateral,
extra-articular distal radius fractures. In group 1, there were
42 and 44 patients in group 2. All patients attended follow-up,
and finally, we examined at an average of 2 years (range 1.8 to
2.7 years) after their fracture had occurred. Men were 54
(62.8%) and women 32 (37.2%). Distal radius fractures
involving the right side were 56 (65.1%). The patients'
demographics are shown in Table 1.

Table 1: Demographic characteristics of the patients

Parameters Group 1 Group 2 p-value
n (%) n (%)

Age 532+53 49.5+0.8 t-test 0.762

Female 14 (33.3) 18 (40.9) Chi-Square 0.594

Male 28 (66.7) 26 (59.1)

Dominant side fracture 25 (59.5) 31(70.5) Chi-Square 0.488

The mean limitation of supination was 7.82 £ 5.19 for group 1
(intact styloid) and 23.82+14.41 for group 2 (fractured
styloid). The mean limitation of pronation was 4.72 + 3.68 for
group 1 (intact styloid) and 3.29 +2.79 for group 2 (fractured

styloid). The difference between the two groups was
statistically significant regarding the limitation of supination
but not about the limitation of pronation (Tables 2 and 3).

Table 2: Rotation of the forearm at two years follow-up

Pronation Supination
Group 1, Distal radius fracture with intact ulnar styloid 86.94 +2.01 87.69 +1.85
Group 2, Distal radius fracture with ulnar styloid fracture 86.35+£3.09 78.39 +£ 8.67
Table 3: Comparison of range of motion in two groups

Amount of decreasein Amount of decreasein p-value

group 1 group 2
Supination 9.77+7.19 23.21 £11.89 <0.001
Pronation 5.14 +£2.87 492 +3.61 <0.429

The most common and significant complaint of the patients
was about pain in their wrist in 16 (38.1%) group 1 and 32
(72.7%) from group 2 during supination and pronation.
Radiographs revealed nonunion of the ulnar styloid in 21
(47.7%) patients in group 2.

The radiographs identified 16 (38.1%) dorsally angulated
malunions in group 1 and 18 (40.9%) in group 2. The volarly
angulated malunions were seen in 6 (14.3%) in group 1 and 5
(11.4%) in group 2. The average pronation deformity was 12°
(range 6’ to 19°) in patients with dorsal malunion and 11°
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(range 5° to 21°) in volar malunion. The supination deformity
averaged at about 8’(range 4’ to 14°) in dorsal and 12° (range
8" to 17°) in volarly angulated distal radius malunion. There
were no significant differences between dorsal and volar
malunion with respect to a range of pronation and supination
deformity (Mann-Whitney U test, p=0.24). Pronation
deformities were found relatively more frequently in volar
malunion (48%) than in dorsal malunion (26%). However,
the difference between both was not statistically significant,
p<0.01 (exact Chi-square test).
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Discussion

The present study was conducted to assess the effect of the
presence of ulnar styloid fracture on the rotation of the
forearm in extra-articular distal radius fractures who
developed malunions. Usually, the limitation of supination
and pronation in patients with distal radius fractures is
attributed to fracture line extension to the distal radioulnar
joint”.

However, in some cases, limitation occurs even in the
absence of fracture line extension to the distal radioulnar
joint, which may be attributable to triangular fibro cartilage
complex injury”. The limitation of supination in group 2
probably cannot be attributed to triangular fibro cartilage
complex injury as generally a more than 3 mm displacement
and/or fracture line extension to the ulnar head are considered
as signs of this injury. Actually, in every distal radioulnar joint
dissociation, the ulnar styloid was fractured, though the
reverse was not true”. In fact, severe displacement and
extension of the fracture line to the distal radioulnar joint and
ulnar head were evidence of joint instability"”. Hence, distal
radioulnar joint instability, too, is not the reason for the
limitation of forearm rotations. However, the distal
radioulnar joint may also be impaired as a result of angular
deformity and shortening of the radius, thus producing
incongruity of sigmoid notch articulation with the ulnar
head"”. This can lead to the tightening of the triangular
fibrocartilage complex and impedance in the area of forearm
rotation.

This finding that ulnar styloid nonunion was asymptomatic in
all of our patients is in agreement with other studies"”. It has
been noted that ulnar styloid fractures in association with
distal radius fractures frequently lead to nonunion, and most
of them are asymptomatic, though this is controversial"”. The
limitation of supination in group 2 patients related to ulnar
styloid nonunion could not be answered in this present

(14)

study .

The limitation of this report is that it is a retrospective study,
and all the patients are treated by only one modality of
treatment. Perhaps the most convincing explanation for the
findings of the present study would be the distal radioulnar
joint capsule contractual, which can lead to limitation of
supination after extra-articular distal radius fractures.

Conclusion

Based upon the findings of the present study, it is evident that
the association of ulnar styloid fracture with extra-articular
distal radius fracture is accompanied by limitation of
supination and pronation of the forearm.

Conflict of interest: Nil

Source of Funding: Nil

Copyright © 2023 Bharati Vidyapeeth Medical Journal
(BVMJ). This is an open access article, it is free for all to read,
download, copy, distribute, adapt and permitted to reuse
under Creative Commons Attribution Non-Commercial-
ShareAlike: CCBY-NC-SABY 4.0 license.

ORCiD
Raghvendra S Kulkarni @ 0000-0003-2977-1194
Ethical considerations

Ethics approval was taken from Institutional Ethics
Committee of District Hospital, Sindhudurg

Authors' contribution

RSK: Conceptualization, methodology, data curation,
writing; SK: Software, validation, editing, visualization,
investigation, Original draft preparation.

Data availability Statement
Data will be available with corresponding author on request
References

1. Kulkarni RS. Epidemiology of Colle's fracture. Journal
of Maharashtra Orthopedic Association. 2006
Jun;4:189-93.

2. Kihara H, Palmer AK, Werner FW, Short WH, Fortino
MD. The effect of dorsally angulated distal radius
fractures on distal radioulnar joint congruency and
forearm rotation. J Hand Surg. 1996 Jan 1;21(1):40-47.

3. Jupiter JB, Fernandez DL. Complications following
distal radial fractures. J Bone Joint Surg. 2001 Aug
1;83(8):1244-65.

4. Kulkarni RS. Limitation of forearm rotations following
Colle's fractures involving distal radio ulnar joint.
Journal of Maharashtra Orthopedic Association. 2007
Dec;9:312-19.

5. Bronstein AJ, Trumble TE, Tencer AF. The Effects of
Distal Radius Fracture Malalignment on Forearm
Rotation: A Cadaveric Study. Journal of Hand Surgery.
1997 Mar 1;22(2):258-62.

6. Poque DJ, Viegas SF, Patterson RM, et al. Effects of
distal radius fracture malunion on the wrist joint
mechanics. J Hand Surg 1990;15(5):721-27.

7.  Ishikawa J, Iwasaki N, Minami A. Influence of Distal
Radioulnar Joint Subluxation on Restricted Forearm
Rotation after Distal Radius Fracture. Journal of Hand
Surgery. 2005 Nov 1;30(6):1178-84.

8. Lindau T, Adlercreutz C, Aspenberg P. Peripheral Tears
of the triangular fibrocartilage complex cause distal
radio ulnar joint instability after distal radial fractures. J
Hand Surg. 2000 May 1;25(3):464-68.

BHARATI VIDYAPEETH MEDICAL JOURNAL (BVMJ) | Vol. 3 No. 3 | July - September 2023 € 28



Original Arficle  §

9.

10.

11.

12.

Y 29 » BHARATI VIDYAPEETH MEDICAL JOURNAL (BVMJ) | Vol. 3 No. 3 | July - September 2023

Kulkarni RS. Importance of fractured ulnar styloid in
end results of unstable Colle's fractures in young adults.
Journal of Maharashtra orthopedic Association. Sept
2005; 1:23-26.

Lindau T, Hagberg L, Adlercreutz C, Jonsson K,
Aspenberg P. Distal radioulnar instability is an

independent worsening factor in distal radial fractures.
Clin Orthop Relat Res. 2000 Jul 1;376:229-35.

Rozental TD, Bozentka DJ, Katz MA, Steinberg DR,
Beredjiklian PK. Evaluation of the sigmoid notch with
computed tomography following intra- articular distal
radius fracture. ] Hand Surg. 2001 Mar 1;26(2):244-51.
Wijffels MM, Keizer J, Buijzc GA et al. Ulnar styloid
process nonunion and outcome in patients with a distal

13.

14.

radius fracture: a meta-analysis of comparative clinical
trials. Injury. 2014 Dec 1;45(12):1889-95.

Kulkarni RS, Kulkarni RA, Kulkarni RR, Deshpande
RS, Kulkani SR. Presence of an Associated, Untreated
Ulnar Styloid fracture, Adversely Affect the Outcome in
Distal Radius Fracture: A Paradigm Worth Pondering,
Journal of Karnataka Orthopedic Association. 2021
Jan;9(1):41-8.

Kulkarni RS. How far have we progressed in nearly two
centuries, since Colle's published his classical
description?. Journal of Maharashtra Orthopaedic
Association. June 2009;15:495-500.




