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Effect of ulnar styloid fixation on functional and radiologic outcomes
after distal radius fractures

Cagri Ozcan', Fatih Arslanoglu?, Serkan Aykut®, Kahraman Ozturk®

ABSTRACT

Background: The aim of this study was to compare the functional and radiological outcomes of ulnar styloid fractures, with
or without internal fixation, that followed distal radius fractures.

Methods: Between January 2011 and June 2017, 206 distal radius fractures were operated on in our hospital. In total, 71
patients were included in the study. Thirty-five ulnar styloid fractures were fixed, and Thirty-six could not be fixed. The mean
age of patients was 45 years (20—64 years), and the mean follow-up time of patients was 19 months (12—30 months)
Results: In the unfixed ulnar styloid fracture group, the QuickDASH score was 20.8 and Mayo wrist score was 65. On the
other hand, in the fixed ulnar styloid fracture group, the Quick DASH score was 11 and Mayo wrist score was 75. When com-
paring the groups, no statistically significant differences were found between their Quick DASH scores, Mayo wrist scores,
grip strength, and wrist movements (p>0.05). In the unfixed group, 10 nonunions were observed, while in the fixed group, 9
nonunions were observed.

Conclusion: In our study, ulnar styloid fracture fixation did not affect the functional outcomes of distal radius fractures.
Surgeons should be more selective for ulnar styloid fixation in patients with ulna styloid fracture combined wrist fractures.
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Introduction

Distal radius fractures (DRF) are the most com-
mon fractures of the upper extremity [1-3]. In young
adults, it usually results from high energy trauma, such
as a vehicle accident or falling from a great height. In
elderly patients, these are the second most common

fractures after hip fractures and might occur as a result

of low energy trauma [4]. In 55% of these fractures,
ulnar styloid fractures (USF) also exist [S]. The ulnar
styloid is an important anatomical structure that pro-
vides stability to the distal radioulnar joint (DRUJ) by
an anchor effect.

The impact of USF on the outcomes of DRF is still

amatter of debate. Although some literature claims that
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USF do not affect the outcome, other literature states
that USF will have a negative impact unless there is sur-
gical intervention [6-8]. DRUJ instability is an impor-
tant determinant in styloid fractures requiring surgical
correction. Moreover, the results for styloid fractures
with DRUJ instability are much worse than for styloid
fractures without DRU]J instability [9]. The role of
surgical fixation of ulnar styloid fracture remains un-
clear. Does ulna styloid fracture in DRF actually cause
symptomatic instability in wrist function in patients
without internal fixation? Given the potential implant
complications in surgical patients, is ulna styloid fixa-
tion really necessary? The answers to these questions
are constantly debated in the literature. The purpose of
this study is to compare the functional and radiological
results of ulnar styloid fractures, with or without inter-
nal fixation, following DRF.

Materials and Methods

This study was approved by the Ethical Commit-
tee of Umraniye Training and Research Hospital. In-
formed consent was obtained from all patients for be-
ing included in the study.

In our study patients who were admitted to the
emergency department for radius distal fracture Janu-
ary 2011 and June 2017 were reviewed at our hospital
, 206 DRF (AO classification 23-B and 23-C) cases re-
ceived surgical intervention.

16 patients with open fractures, 8 patients with bi-
lateral fractures, 14 patients who also had fractures in
the same or opposite extremity, 2 patients with multi-
ple trauma, 6 patients without an ulnar styloid fracture,
12 patients with revisional surgery and who received
reoperation for pseudoarthrosis, 42 patients with less
than 1 year of follow-up, and 35 patients with AO clas-
sification 23-A were excluded from the study. In total,
135 patients were excluded from the study from 206
patients who did not meet the study criteria. After
careful examination, a total of 71 patients who fit the
inclusion criteria were chosen for the study. These cases

were evaluated retrospectively nonrandomised.
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Open reduction and internal fixation were per-
formed in all cases with more than 10 degrees of dorsal
angulation, less than 15 degrees of inclination, less than 5
mm of radial height and more than 2 mm of displacement
in the joint [10]. In patients who have decided to oper-
ate; The fixation of the ulna styloid fracture was left to the
surgeon's preference. Measurements were performed by
two different surgeons using posteroanterior and lateral
wrist views via digital X-rays (PACS INFINITT).

Axillary blocks were applied to all patients under-
going surgery. Under tourniquet, a volar Henry inci-
sion was used for surgical access. A distal locked volar
plate (size 2.4 mm) was used to perform the internal
fixation after DRF reduction (Figure 1). After the in-
ternal fixation was done, ulnar styloid reduction was
carried out and internal fixation performed on patients
with ulnar styloid base fractures. Fixation of USF was
done with a K wire or a 2.3 mm titanium screw (Fig-
ure 2). DRU]J inspection was performed on all patients
after their internal fixation. During inspection, the sur-
geon positioned the forearm in a neutral position while
gripping the distal end of the radius with one hand and
clutching the distal ulna with the other hand to control
the movements of the ulna to dorsal and volar. DRU]J
trauma existed in two patients. Fixation was carried out
with a K wire in supination for patients with DRUJ in-
jury. After 3 weeks of long arm and 3 weeks of short
arm plaster cast treatments, the K wire was pulled and
wrist movements were induced. Ulnar styloid fixation
was performed for these 2 patients concomitantly.
Three weeks of short arm splinting follow-up was per-
formed after splints were removed, and mobilization
was started in patients without DRUJ injury. Six weeks
later, wrist exercises were started for these patients. In
terms of rehabilitation procedures, there was no differ-
ence in the treatment for patients with or without ulnar
styloid fractures.

The cases were divided into two groups: fixed USF
and unfixed USE. For the unfixed ulnar styloid fracture

group, the fracture displacement grade was measured
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Figure 1. Distal radius fracture without ulnar styloid fixation in a 24-year-old male patient- a)Postop 12 months follow up Lateral view and b)

Postop 12 months follow-up AP (anteroposterior) view c) Preop AP view d) Preop Lateral view.

Figure 2. Distal radius fracture with ulnar styloid fixation in a 40-year-old male patient- a)Postop 14 months follow up AP view and b) Postop 14
months follow-up Lateral view c) Preop AP view d) Preop Lateral view.

using the method by Meyer et al [11]. In this measure-
ment, the longest distance between the most proximal
lateral part of the ulnar styloid fracture fragment and
the distal lateral end portion of the ulna was measured.
In the last follow-up, wrist flexion and extension, ra-
dial deviation and ulnar deviation movements were
checked, and grip strength was measured comparative-
ly with a Jamar hand dynamometer. QDASH (Disabili-
ties of the Arm, Shoulder and Hand) score, Mayo wrist
score and ulnar side provocation tests (ulnar impaction
test-sign of piano key) were evaluated and noted by a
surgeon [12,13]. The ulnar styloid radiologic findings
were evaluated on final control radiographs. The ra-

diographs of patients were measured by two different
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surgeons, and two different surgeons made the meas-
urements after being blinded.

IBM SPSS 22.0 (SPSS software, IBM Corporation,
Armonk NY) was used to compare the values between
the two groups. Mann-Whitney U tests were conducted
for comparison of the groups, and values above P<0.05
were accepted as significant. X-ray values of patients
were measured by two different surgeons; afterwards,
values were measured through concordance assess-
ment by using intraclass correlation coefficient (ICC)
tests. The assessed ulnar styloid displacement length
and evidence of malunion (ICC>0.80) were seen as
having perfect unity. The first surgeon's measurements

were taken into consideration.
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Results

Out of a total of 71 cases, the ulnar styloid frac-
ture was fixed in 3S cases (examined retrospectively)
and unfixed in 36 cases. In 20 of the 35 fixed cases, a
2.3 mm titanium cannula screw was used, and in the
remaining 15 cases, fixation was performed by K wire.
Out of a total of 71 cases, 35 patients were men and 36
were women. In the unfixed group, 20 patients under-
went right wrist surgery and 16 had left wrist surgery. In
26 patients with a fractured wrist, 16 fractures occurred
in the dominant side and 10 occurred on the nondom-
inant side. In the fixed group, the right wrist was surgi-
cally corrected in 20 cases and the left wrist in 15 cases.
In the same group, 20 patients sustained the fracture on

their dominant side and 15 of them on their nondomi-

nant side (Table 1).

The mean age of patients was 45 years (20-64
years). The total follow-up time for all cases was 19
months (12-30 months) (Table 2). In the last fol-
low-up, the QDASH and Mayo wrist scores were 20.8
and 65, respectively, for the unfixed group. On the other
hand, in the fixed group, the QDASH and Mayo wrist
scores were 11 and 75, respectively. Ulnar provocation
tests were positive in 10 cases in the unfixed group and
in 4 cases in the fixed group.

None of the patients encountered infection or
pseudoarthrosis. Lysis around the screw was seen on
the last follow-up in one patient treated with ulnar sty-
loid fixation. This patient had ulnar styloid nonunion.

Comparison of ages and follow-up periods between

Table 1. Demographic variables.

Demographic Variables Fixed Ulnar Styloid Group (n=35) Unfixed Ulnar Styloid Group (n=36) P value*
Gender Male:15, Female:20 Male:20, Female:16
Right Hand 20 20

P:0,288
Left Hand 15 16
Dominant Hand 20 26

P:0,187
Nondominant Hand 15 10

*Mann-Whitney U Test p<0.05 was considered significant.

Table 2. Functional scores and examination.

Fixed Ulnar Styloid Group (n=35) Unfixed Ulnar Styloid Group (n=36) P value*

Follow-up Time (Months) 21 (12-28) 17 (12-30) 0.04
Age (Years) 43 (20-62) 48 (27-64) 0.303
QuickDASH 11,0 20,8 0.79
MAYO 75,0 65,0 0.71

Ulnar Provocation (Percent) 11.0 27,0 0.086
Grip Strength 82,0 58,0 0.353
Ulnar Deviation 25,0 23,0 0.6

Radial Deviation 10,0 10,0 0.877
Wrist Flexion 56,0 34,0 0.114
Styloid Displacement 3,14 3,07 0.715
Styloid Nonunion (Percent) 25,7 27,7 0.808

*Mann-Whitney U Test p<0.05 was considered significant.
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the fixed and unfixed groups was carried out using
Mann-Whitney U tests. In both groups, no statistical-
ly significant difference was found between the ages of
patients (p=0.303); however, a statistically significant
difference was found when comparing the follow-up
periods between groups (p=0.04). For groups with and
without fixation, the QDASH score, Mayo wrist score
and grip strength were compared. No statistically signif-
icant difference was found between the groups (Table
2). Additionally, no statistically significant difference
was found during comparison of wrist activity (Table 2).

In the unfixed group, in 10 out of 36 cases, nonun-
ion was observed during the last follow-up. In the fixed
group, in 9 out of 35 cases, nonunion was observed dur-
ing the last follow-up. When compared for nonunion us-
ing Mann-Whitney U tests, there was no statistically sig-
nificant difference between the groups (p=0.808). For
the unfixed group, the ulnar styloid displacement mean
was 3.07 mm after the first reduction, whereas for the
fixed group, it was 3.14 mm after the first reduction. In
both groups, the Mann-Whitney U test was conducted
and no statistically significant difference was seen (Table
2). Ulnar provocation tests were positive in 10 patients
in the unfixed group (27%), whereas in the fixed group,
they were positive for 4 patients (11%). No statistically
significant difference was obtained by Mann-Whitney U
test. When the dominant and non-dominant sides were
compared between the two groups, no significant differ-
ence was observed (Table 1). In the fixed group; No sig-
nificant difference in QDASH scores and Mayo scores
was found between the K-wire and the screw-treated
patients were compared (p=0.192).

Discussion

Fracture of the ulnar styloid is a controversial issue
in the literature, as the fracture leads to chronic wrist
instability or affects the functioning of the distal radius.
The ulnar styloid is an important anatomical structure
for triangular fibrocartilage stability. In patients with
USF who were followed conservatively, van Valburg et

al. noted a greater recurrence of radial shortening was
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seen after the first reduction [14]. These results war-
rant early radiologic follow-up in patients in order to
evaluate dislocation of the distal radius. It is a support-
ing structure of the triangular fibrocartilage complex
(TFCC) both in wrist biomechanics and the DRUJ.
For this reason, some authors advocate the surgical res-
toration of the TFCC in cases of ulnar styloid fracture
with more than 2 mm of displacement [15,16]. Palm-
er et al. studied 61 cadavers and showed evidence of
DRUJ instability and ulnar cartilage erosion in cadav-
ers with TFCC lacerations [ 17]. In this sense, the ulnar
styloid is one of the keystone structures of the DRUJ.
Although the biomechanical importance of the ul-
nar styloid in the wrist has been proven, it is not clini-
cally clear if USF accompanying DRF impact the func-
tional results. In the literature, various studies on this
particular topic have found that USF do not affect the
functional results [ 7,17]. In contrast, some studies artic-
ulate that USF will have a negative impact on functional
outcomes and create instability, but none of these stud-
ies are randomized prospective controlled trials [8].
Tzukazaki et al. compared two different groups:
one with ulnar styloid fracture causing ulnar wrist pain
and the other without ulnar styloid fracture during
their conservative follow-up of 109 unilateral Colles
fractures [6]. No significant difference was found be-
tween the two groups. They revealed that ulnar pain
depends mostly on dorsal angulation. Kim et al. ret-
rospectively studied 138 cases of DRF that were surgi-
cally corrected [7]. After comparing 62 cases without
ulnar fractures, 47 cases with terminal fractures (non-
base) and 29 cases with base fractures, no statistically
significant difference was found between the groups.
Gogna et al. compared 28 radius distal fracture cases
with ulnar styloid fracture to 19 radius distal fracture
cases without ulnar styloid fracture and found no sta-
tistically significant difference between the two groups
with respect to DASH scores and functional outcomes
[18]. In the literature, the authors compared USF that

were not fixed with surgery with intact ulnar styloids.
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However, there is a lack of literature on fixed ulnar sty-
loid fractures. The findings of our study corroborated
those of previous literature when cases of unfixed USF
were compared with cases of fixed ulnar styloid frac-
tures. No statistically significant difference was found
between the two groups with respect to QDASH score
and grip strength (Table 2).

In contrast, Bellotii et al. compared two groups
with and without USF and found poor results for those
with USF [S]. In this study, USF were not fixed. Only
radius distal fracture was fixed with radioulnar K wire
in patients with DRU]J instability. However, poor re-
sults were observed for DRU]J instability with ulnar
styloid fractures.

Ulnar styloid fracture nonunion might have oc-
curred separately from DRF nonunion. Generally, it is
directly related to the distance of the ulnar styloid from
the anatomical rupture point after fracture. In our study,
in the fixed ulnar styloid fracture group, nonunion was
observed in 9 out of 35 patients (25,7%). In the unfixed
ulnar styloid fracture group, nonunion was seen in 10
of 36 patients (27,7%). In a study by Buijze et al., the
ulnar styloid was not fixed in 36 cases, and 20 (55%)
patients had nonunion [19]. In the literature, in cases
with and without rehabilitation, the frequency of non-
union varies depending on several factors. However, a
meta-analysis by Wijffels et al. showed that there was
no difference in functional wrist scores and pain-related
disturbances between USF and cases of nonunion [20].

Surgeans; Radius distal fracture and Ulna sty-
loid fracture have the prejudice that there will always
be worse results in coexistence. But styloid fractures
should not be the focus of so much attention in these
fractures. Especially if DRU]J is stable, Ulna styloid
fractures stabilization does not provide an extra contri-
bution to wrist functional outcomes [21]. Treatment of
DRUJ stability is the most important issue in these pa-
tients. In our study, patients were examined in detail for
DRU]J instability. Fixation was performed in patients
with DRU]J instability. We do not think that styloid
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fixation provides an extra contribution to functional
scores and range of motion of the wrist in these pa-
tients. According to our study, surgical fixation of ulna
styloid fracture does not improve functional scores. We
also recommend that the surgeon be more selective for
ulna styloid fixation in patients with styloid fracture
combined wrist fractures.

Limitations of this study include its retrospective
and nonrandomised design. In this study, surgeries were
performed by different surgeons. We found that the
number of patients studied in both groups was adequate
based on comparison to similar studies in the literature.

In our study, we found that there was no statistically
significant difference in the association of nonunion with
ulnar styloid fracture fixation (Table 2), but this could
not be evaluated because of the insufficient number of
patients to compare the functional scores. This is an in-
complete aspect of our work. Based on our results, we rec-
ommend that there should be more randomized control
studies on the ulnar styloid as an anchor of the TFCC.
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