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Background To report the radiologic outcome and rate of complications of open
reduction and internal fixation (ORIF) using a dorsal plate fixation of simple and
complex distal radius fractures in adult patients.

Methods Patients treated with dorsal ORIF of simple and complex distal radius fractures
between December 2008 and April 2013 were included in this single-center retrospective
study. Type of fracture, radiographic measurements, and complications were documented.
Results One-hundred and sixty-six patients/fractures were included. Restoration of
radial inclination (22° 4 3°) was achieved in 38%. Radial height (14 4+ 1 mm) was least
likely to be restored to normal values postoperative in 25%. Normal ulnar variance
(0.7 +1.5mm) could be observed in 60% and adequate volar tilt (11°+5°) was
achieved in 50% at final follow-up. We observed one loss of reduction in an AO type
C2 fracture and a total of 15 nonimplant-related minor clinical complications.
Conclusion Our radiographic findings after dorsal plating are comparable to those
published on volar plating. The changes in radial height and volar tilt could be
attributed to projection-related differences in the radiographs and did not signify a
loss of reduction in all cases.

Clinical Relevance Dorsal plating of distal radius fractures is safe and remains an
important approach in the treatment of complex distal radius fractures. Complications
in our study were even less compared to those reported in the literature.

Type of Study/Level of Evidence This is a Type IV study.

Level of Experience of Surgeons The level of experience of surgeons is Ill-V.
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Optimal fracture treatment should aim for stable anatomical
reduction to allow for early active motion of the wrist to
restore functionality.'

Decision making of the approach is often based on the
direction of the dislocated fragments and on the surgeon’s
preference and experience.*~'® Many fracture types of the
distal radius can be treated with volar plating, also combined
with arthroscopy.®® Despite this trend, there are still frac-
ture patterns which need to be addressed from the dorsal
aspect of the distal radius especially in cases of Barton-like
fractures, fractures of the dorso-ulnar corner, and complex
dorsally comminuted fracture patterns. Improved under-
standing of biomechanics of the wrist and the role of
dislocation of biomechanical units in unstable fracture sit-
uations should guide the decision making nowadays."!

Advantages of dorsal plating include better visualization
of intra-articular fracture fragments and displacement by
arthrotomy and better support against dorsal collapse.'? The
dorsal approach is less favored by surgeons because of the
reported higher rate of complications caused by the ap-
proach and the implant itself when using older, bulky, and
less anatomically shaped implants for dorsal plating. They
are associated with a higher rate of complications such as
extensor tendon rupture, tenosynovitis, or implant-related
soft-tissue irritation.>'2~1°

Modern implants, like the one used in our patient cohort,
are anatomically shaped, provide a low profile, and allow for
placement of angular stable screws.'” They ensure excellent
stability and cause less complications.'® Wei et al showed in a
meta-analysis that there is no significant between-group
difference in overall complication rates between patients
treated by volar plating versus patients treated by dorsal
plating. Volar fixation was associated more often with neu-
ropathy and carpal tunnel syndrome (CTS), whereas the
dorsal approach is associated with more tendon irritation."

In combination with the use of a dorsal retinacular flap,
complications of the dorsal approach are nowadays equal to
those of volar plating.!”

The goal of this study was to compare clinical and radio-
graphical results of patients treated with dorsal plating of
distal radius fractures from 2008 until 2013 with accepted
radiographic ranges in literature and outcome in patients
treated by a volar approach.

Materials and Methods

One-hundred and sixty-six patients with the minimum age of
18 years treated for distal radius fractures by open reduction
and internal fixation (ORIF) using a low-profile dorsal frame
plate (=Fig. 1) between December 2008 and April 2013 in our
hand surgical unit were included in the study. Correctly
projected anterior-posterior (PA)/lateral radiographs pre-
and postoperatively, after 4, 8, and 12 to 16 weeks and after
removal of implant were mandatory for inclusion (~Fig. 2).
Patients with accompanying fractures of the ulna (other than
the ulnar styloid) were excluded from the study. Radiographs
with inadequate quality were excluded in consensus with all
authors to ensure accurate measurements.
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Fig. 1 2.5 TriLock distal radius plates, dorsal (Medartis AG, Basel,
Switzerland).

Patient selection for the study is shown in =Fig. 3. Of the
576 eligible distal radius fractures, 35 were conservatively
treated, 38 received a dorso-volar ORIF, 172 a volar ORIF,
and 7 were treated with other methods. Of the 324 fractures
which were treated with a dorsal ORIF, we had to exclude
158 because of insufficient follow-up (e.g., no radiographs
in the mentioned intervals, follow-up shorter than
3 months, no removal of implant, insufficient quality of
X-rays). One hundred and sixty-six fractures were available
for study.

In our study, decision making of the chosen approach was
based on computed tomography. We use low-radiation and
low-cost cone-beam computed tomography (CBCT) in our
institution.'®?°

One resident (G.H., level of experience III) retrospectively
collected clinical data using Polypoint KIS (Erne Consulting
AG, Giimlingen, Switzerland). Radiographs were identified in
PACS IntelliSpace (Phillips Healthcare, Phillips, Amsterdam,
the Netherlands) and exported to IMS Client (Imagic Bildver-
arbeitung AG, Glattbrugg, Switzerland) for measurement. All
data were collected in Microsoft Excel (Microsoft Corpora-
tion, Redmond, WA).

The anonymized PA and lateral (lat.) radiographs from
time of injury, initial postoperative follow-up, after 4 weeks,
after 8 weeks, after 3 to 4 months, and after removal of
implants were reviewed and measured by the resident and
an expert hand surgeon (level V).
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I

Fig. 2 X-rays AP/lat (trauma, 4 weeks postoperatively and after removal of implant). AP, anterior-posterior; lat, lateral.

Fractures were classified according to the Fernandez
classification?’ and the revised AO classification?? (Revised
AO/OTA classification, January 2018, AO Foundation, Davos,
Switzerland). Radial inclination, radial height, ulnar variance,
and volar tilt were measured. Radiographs at the time of
injury and after implant removal were additionally mea-
sured for articular gap and articular step-off. Results were
recorded in millimeters or degrees. Dorsal/volar translation
was also measured in the injury films and divided into
dorsal/volar groups 1 to 3.

Additionally, the occurrence of fractures of the ulnar
styloid was also documented and classified with the AO
Fracture classification (AO 2U3 A1.1 and A1.2).

Methods for obtaining the measurements were according
to the principal axis factoring analysis described by Herzberg
(~Fig. 4).” Normal reference values and ranges are summa-
rized in =Table 1.

Radial inclination (=Fig. 4A) was measured on the PA
radiograph by creating a line perpendicular the long axis of
the radius that touches the ulnar end of the radial plateau
and then taking the angle between that line and a line drawn

Journal of Wrist Surgery ~ Vol. 11 No. 2/2022 © 2021. The Author(s).

from that ulnar edge of the radius to the tip of the radial
styloid. Normal radial inclination was considered to be
99° 4 30 24.25

Radial height (~Fig. 4B) was measured by drawing a line
through the long axis of the radius and then extending a
perpendicular line to it through the ulnar corner of the lunate
fossa. Another line parallel to this perpendicular line was
drawn through the tip of the radial styloid. The distance
between these two parallel lines was measured along the
long axis of the radius. We considered normal radial height to
be 14+ 1 mm.%®

Ulnar variance (=Fig. 4C) was also measured on the PA
radiograph by creating two perpendicular lines to the long
axis of the radius, one extending through the ulnar-most
corner of the lunate fossa and one touching the most distal
point of the ulnar dome and measuring the distance
between those two through the long axis of the radius.
Results were recorded in millimeters, whereas negative
numbers meant an ulna negative and positive numbers an
ulnar positive. Normal ulnar variance was defined as
0.7 +1.5mm.?’
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identified radius

(Total number of

fractures
n =576

Y Y A 4
Conservative Dorsovolar ORIF Dorsal ORIF Volar ORIF
n =35 n=38 n=324 n=172

Insufficient follow

up
n =158

Included in the

study
n =166

Fig. 3 Eligibility of patients and reasons for exclusion.

Fig. 4 Methods of measurements (from left to right) for (A) radial inclination, (B) radial height, (C) ulnar variance, and (D) volar tilt.

Volar tilt (~Fig. 4D) was measured on the lateral film by
again using the long axis of the radius as a reference and
creating a perpendicular line to it that touches the most
volar point of the articular surface. We then drew another
line through that point and the most dorsal point of the
articular surface, the angle between those two lines was
then documented as volar tilt.”®?° Normal volar tilt was
considered to be 11°+5°.3°

We additionally defined functional ranges for all meas-
urements apart from radial height according to accepted
outcomes in literature: <20° dorsal tilt, >10° radial inclina-
tion, <5mm ulnar variance, and <2 mm step-off,2829-31.32

Articular congruency was measured by examining the
articular surface on the PA or lateral film. Any step-off was
measured and recorded as either less than 2 mm or 2 mm and
more. This cut-off was chosen based on the work of Knirk and
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Table 1 Normal reference values and ranges

Table 2 Patient demographics

Standard values Mean Median (n=166)
Radial inclination 22° 4 3°2425 age (y) age (y) Range (y)
Radial height 14+ 1mm?® Age (y) 58.83 61 18-84
Ulnar variance 0.7 +1.5mm?’ Sex Male 35 21.08%
Volar tilt 11°+5°30 Female | 131 78.92%
Step-off <2mm?3?33 Injured Right 69 41.57%
Gap <2mm?3233 hand (n) 7 ot 97 58.43%
Fracture of 70 42.17%
the ulnar
styloid (n)
Jupiter®? that showed the significantly higher occurrence of IRE N 12.65%
posttraumatic arthritis of the wrist in patients with an
articular step-off greater than 2 mm after operative reduc- Al.2 49 29.52%

tion and fixation and on Lalone et al.>3 The same criteria were
used to measure articular gap.

The study has been approved by the local ethical commit-
tee (EKNZ 2016-00303).

Results

Patient and Fracture Characteristics
The mean age of the 166 patients (131 female, 35 male) was
58.8 years (range 18-84), as seen in =Table 2. The left hand

was affected in 97 and the right in 69 cases, respectively.
Seventy cases had a concomitant fracture of the ulnar
styloid (49 at the base). We had 79 A, 9 B, and 78 C-type
fractures, according to the revised AO classification. Frac-
ture distribution according to the Fernandez classification
showed 74 type I, 10 type II, 80 type III, O type IV, and 2
type V fractures.

Table 3 Values for the injury X-ray film

N Radial Inclination Radial height Ulnar variance Volar tilt

Overall (% [n]) 166 39.16% (65) 3.61% (6) 45.78% (76) 5.42% (9)

Mean (SD) 17.84° (6.59°) 8.48 mm (3.17 mm) 2.177mm (2.01 mm) —18.11° (14.1°)

Minimum to maximum —0.6° to 45.8° —0.2 to 19.4mm —2.5to 8mm —50.8° to 15.6°
AO class (% [n])

Al 0 0% (0) 0% (0) 0% (0) 0% (0)

A2 32 31.25% (10) 0% (0) 40.63% (13) 3.13% (1)

A3 47 36.17% (17) 0% (0) 51.06% (24) 0% (0)

B1 6 50% (3) 0% (0) 50% (3) 50% (3)

B2 3 0% (0) 0% (0) 33.33% (1) 0% (0)

B3 0 0% (0) 0% (0) 0% (0) 0% (0)

1 30 40% (12) 6.67% (2) 53.33% (16) 10% (3)

c2 25 56% (14) 4% (1) 52% (13) 4% (1)

a 23 39.13% (9) 13.04% (3) 26.09% (6) 4.35% (1)
Fernandez class (% [n])

1 74 36.49% (27) 0% (0) 45.95% (34) 1.35% (1)

2 10 30% (3) 20% (2) 30% (3) 40% (4)

3 80 42.5% (34) 3.8% (3) 47.5% (38) 5% (4)

4 0 0% (0) 0% (0) 0% (0) 0% (0)

5 2 50% (1) 50% (1) 50% (1) 0% (0)
Step-off Gap

97.59% (162) 91.57% (152)

Abbreviation: SD, standard deviation.
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Radiographic Results

Measurements in preoperative films were not within the
range of radiographic norms due to the dislocation of the
fracture (=~Table 3).

For the first film postoperatively (range 1-3 days postop-
eratively), more than 50% of all patients achieved measure-
ments within the norm for radial inclination, ulnar variance,
and volar tilt. Only 14% were within norm for radial height
(~Table 4).

For the first follow-up (4 weeks after surgery), more than
50% reached the radiographic norms for ulnar variance and
volar tilt. Only 42% were within norms for radial inclination
and 23% for radial height.

The means of all radiographic measurements improved
from the injury film to the first postoperative follow-up. The
measurements remained similar from the postoperative film
to the first follow-up (4 weeks after surgery) with the excep-
tion of radial inclination and radial height, which showed the
most significant difference from postoperative to the first
follow-up after 4 weeks (52-42% normal range for radial
inclination and 14-23% normal range for radial height).

In contrast to this, the percentage of fractures with
measurements in the normal ranges decreased in several
fracture types (=Tables 3-7), which indicates a loss of
reduction postoperatively in some fracture types.

If the change in mean was less than the documented
standard deviation, we surmised these differences to be due

Table 4 Values for the intra-operative X-ray film

Dorsal ORIF of Distal Radius Fractures Ghafoor et al.

to differing observer measurements or rotation of the
radiograph.

However, when the change for each parameter from the
initial to the final follow-up was greater than the standard
deviation in at least three measurements, we reanalyzed the
films to evaluate for loss of reduction.>*

A total of seven fractures fell into this category. Of these,
six had minimal or no loss of reduction, this could be
attributed to changes in projection of the radiograph. One
C2-fracture showed loss of reduction in the intermediate
column and resulted in an ulnocarpal impaction syndrome.

We determined the loss of reduction by comparing ulnar
variance from the first postoperative radiograph to the final
radiograph. If the change to an ulna plus variant was more
than the standard deviation, we deemed it as loss of
reduction.*

At the final follow-up, following observations can be
made: ulnar variance was the most likely parameter to retain
reduction in comparison to the postoperative film.

Radial height was least likely to be restored to normal
ranges of all the radiographic parameters following surgery
(=Tables 3-7).

Radial inclination showed to be the least likely to maintain
reduction within normal ranges from initial follow-up post-
operatively to the final follow-up across all fracture types
(=Tables 3-7). =Figure 5 shows the distribution of our
measurements with the normal radiographic ranges and

Measurements for postoperative film
n Radial inclination Radial height Ulnar variance Volar tilt
Overall (% [n]) 166 52.41% (87) 13.86% (23) 61.45% (102) 62.05% (103)
Mean (SD) 24.02° (3.29°) 11.22mm (1.74mm) 0.22mm (1.77 mm) 11.98° (6.19°)
Minimum to maximum 14.8° to 31.8° 6.9 to 15.8 mm —4to 6.4mm —11° to 27°
AO class (% [n])
Al 0 0% (0) 0% (0) 0% (0) 0% (0)
A2 32 56.25% (18) 3.13% (1) 46.86% (15) 65.63% (21)
A3 47 57.45% (27) 10.64% (5) 70.21% (33) 63.83% (30)
B1 6 33.33% (2) 50% (3) 50% (3) 50% (3)
B2 33.33% (1) 0% (0) 66.67% (2) 100% (3)
B3 0 0% (0) 0% (0) 0% (0) 0% (0)
1 30 50% (15) 10% (3) 70% (21) 46.67% (14)
c2 25 44% (11) 20% (5) 68% (17) 68% (17)
c3 23 56.52% (13) 26.01% (6) 47.83% (11) 65.22% (15)
Fernandez class (% [n])
1 74 52.7% (39) 8.11% (6) 62.16% (46) 62.16% (46)
2 10 40% (4) 60% (6) 70% (7) 100% (10)
3 80 55% (44) 12.5% (10) 60% (48) 57.5% (46)
4 0 0% (0) 0% (0) 0% (0) 0% (0)
5 2 0% (0) 50% (1) 50% (1) 50% (1)

Abbreviation: SD, standard deviation.
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Measurements for first follow-up

n

Radial inclination

Radial height

Ulnar variance

Volar tilt

Overall (% [n])

166

42.17% (70)

22.89% (38)

65.66% (109)

57.83% (96)

Mean (SD) 25.23° (3.319) 11.78 mm (1.69 mm) 0.74mm (1.71 mm) 12.91° (6.58°)
Minimum to maximum 17.9° to 32.4° 8 to 15.8 mm —3.5t0 8.2mm —16° to 27.8°
AO class (% [n])
Al 0 0% (0) 0% (0) 0% (0) 0% (0)
A2 32 37.5% (12) 18.75% (6) 65.63% (21) 53.13% (17)
A3 47 34.04% (16) 17.02% (8) 76.6% (36) 57.45% (27)
B1 6 50% (3) 33.33% (2) 33.33% (2) 50% (3)
B2 0% (0) 0% (0) 33.33% (1) 66.67% (2)
B3 0 0% (0) 0% (0) 0% (0) 0% (0)
c1 30 43.33% (13) 26.67% (8) 70% (21) 60% (18)
c2 25 60% (15) 24% (6) 64% (16) 56% (14)
c3 23 47.83% (11) 34.78% (8) 52.17% (12) 65.22% (15)
Fernandez class (% [n])
1 74 36.49% (27) 17.57% (13) 70.27% (52) 52.7% (39)
2 10 40% (4) 50% (5) 50% (5) 70% (7)
3 80 47.5% (38) 23.75% (19) 62.5% (50) 61.25% (49)
4 0 0% (0) 0% (0) 0% (0) 0% (0)
5 50% (1) 50% (1) 100% (2) 50% (1)
Abbreviation: SD, standard deviation.
Table 6 Values for the 8 weeks post-operative X-ray film
Measurements for second follow-up
N Radial inclination Radial height Ulnar variance Volar tilt
Overall (% [n]) 166 43.37% (72) 18.67% (31) 62.05% (103) 57.23% (95)
Mean (SD) 25.6° (3.36°) 11.85mm (1.75 mm) 0.89mm (1.78 mm) 13.8° (6.48°)
Minimum to 17.7° to 36.4° 7.2 to 17.2mm —3.7mm to 7.6 mm —23.5° to 28.4°
maximum
AO class (% [n])
Al 0 0% (0) 0% (0) 0% (0) 0% (0)
A2 32 37.5% (12) 18.75% (6) 50% (16) 59.38% (19)
A3 47 44.68% (21) 21.28% (10) 70.21% (33) 57.45% (27)
B1 6 16.67% (1) 16.67% (1) 50% (3) 50% (3)
B2 33.33% (1) 0% (0) 33.33% (1) 33.33% (1)
B3 0 0% (0) 0% (0) 0% (0) 0% (0)
(@ 30 46.67% (14) 13.33% (4) 66.67% (20) 63.33% (19)
c2 25 52% (13) 16% (4) 76% (19) 52% (13)
c3 23 43.48% (10) 26.09% (6) 47.83% (11) 56.52% (13)
Fernandez class (% [n])
1 74 44.59% (33) 18.92% (14) 60.81% (45) 55.41% (41)
2 10 30% (3) 40% (4) 30% (3) 50% (5)
3 80 43.75% (35) 15% (12) 67.5% (54) 58.75% (47)

Journal of Wrist Surgery ~ Vol. 11 No. 2/2022 © 2021. The Author(s).




Table 6 (Continued)
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Measurements for second follow-up
N Radial inclination Radial height Ulnar variance Volar tilt
4 0 0% 0% (0) 0% (0) 0% (0)
2 50% (1) 50% (1) 50% (1) 100% (2)
Abbreviation: SD, standard deviation.
Table 7 Values for the 1 year postop follow-up X-ray film after removal of implants
Measurements for third follow-up (after implant removal)
N Radial inclination Radial height Ulnar variance Volar tilt
Overall (% [n]) 166 37.95% (63) 24.7% (41) 60.24% (100) 50% (83)
Mean (SD) 25.54° (3.09°) 12.17mm (2.14mm) | 1.23mm (1.75mm) | 14.06° (6.65°)
Minimum to maximum 14.3° to 32.2° 5.6 to 29.8 mm —3.2 to 6.4 mm —19.7° to 27.3°
AO class (% [n])
Al 0 0% (0) 0% (0) 0% (0) 0% (0)
A2 32 25% (8) 25% (8) 75% (24) 56.25% (18)
A3 47 36.17% (17) 14.89% (7) 65.96% (31) 48.94% (23)
B1 6 33.33% (2) 33.33% (2) 50% (3) 66.67% (4)
B2 3 0% (0) 0% (0) 33.33% (1) 0% (0)
B3 0 0% (0) 0% (0) 0% (0) 0% (0)
c1 30 43.33% (13) 26.67% (8) 43.33% (13) 53.33% (16)
c2 25 48% (12) 24% (6) 64% (16) 52% (13)
a 23 47.83% (11) 43.48% (10) 52.17% (12) 39.13% (9)
Fernandez class (% [n])
1 74 36.49% (27) 17.57% (13) 71.62% (53) 50% (37)
2 10 30% (3) 40% (4) 40% (4) 50% (5)
3 80 40% (32) 28.75% (23) 52.5% (42) 48.75% (39)
4 0 0% (0) 0% (0) 0% (0) 0% (0)
5 2 50% (1) 50% (1) 50% (1) 100% (2)
Step-off Gap
99.4% (165) | 96.99% (161)

Abbreviation: SD, standard deviation.

functional ranges?®2%31:32 (dotted line) for reference. While
most fractures fell into the radiographic norms, some meas-
urements such as radial height and radial inclination show a
collective shift outside the norm when comparing the post-
operative and second follow-up after 8 weeks.

Complications
We recorded a total of 15 clinical complications: none of
them were implant-related (categorized by Clavien-
Dindo).>®

Grade I: Five patients developed a complex regional pain
syndrome (CRPS; one type II, four type I) which required
extended conservative treatment.

Grade III: One patient developed a symptomatic ulnar
impaction with posttraumatic shortening of the radius

which required corrective osteotomy. Two cases developed
a symptomatic CTS (one of which had a simultaneous CRPS)
which required surgical decompression. In one patient a
ruptured extensor tendon of the index finger was found
and sutured during removal of the plate, though it is unclear
if the rupture occurred intraoperatively during the approach
or postoperatively through irritation by the implant. The
patient had not complained about issues in this regard. One
patient had iatrogenic lesion of the extensor pollicis longus
during osteosynthesis of the fracture, which was sutured and
showed no problems postoperatively. Three patients with
reduced range of motion showed adhesions of the extensor
tendons and required operative tenolysis. Two patients
developed posttraumatic and symptomatic radiocarpal ar-
thritis but refused further interventions.
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Preop
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Fig.5 Distribution graph of palmar tilt, radial inclination, ulnar variance, and radial height over time 4 points: injury, postoperative, first follow-
up (4 weeks), and second follow-up (8 weeks). Radiographic normal range (as seen in =Table 2) and functional normal range (<20° dorsal

angulation, >10° radial inclination, <5 mm ulnar variance).

Discussion

Our results show that dorsal plating of distal radius fractures,
when performed correctly and by experienced surgeons,
provides outcomes on par with the more commonly per-
formed volar plate osteosynthesis when considering radio-
graphic parameters and complication rate.

It has been proven that anatomic reduction of distal radius
fractures is essential in terms of functional outcome and
physiological biomechanics.32343® Studies have also shown
that radial inclination <20°373® loss of radial height
>6 mm,>**° volar tilt <5°,%° and ulnar variance >5mm?>4!
were associated with poor outcome. A satisfactory functional
outcome could nonetheless be achieved despite measure-
ments outside these limits in some cases.*?#4

The results of our radiographic measurements are com-
parable to those by Mignemi et al>* for volar locking plating.
Radiographic measurements in the normal range in the final
postoperative follow-up were achieved in 38% for radial
inclination (43%; Mignemi et al.), 25% for radial height
(12%), 60% for ulnar variance (52%), and 50% for volar tilt
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(48%). For radiocarpal step-off, 99% achieved measurements
in a normal range (Mignemi et al, 92%). Radial height was
least likely to be restored from first to final follow-up in our
study.

Only two tendon ruptures were documented in our
patient pool: one was of iatrogenic nature during initial
surgery and the second (rupture of extensor digitorum II)
could not be fully attributed to the plate used.

Yu et al compared complication rate between low-profile
dorsal plates and volar, and there was no significant difference
in tendon irritation or rupture between the two techniques.*’
Several studies attributed the high amount of tendon
rupture/irritation and subsequent need for implant removal
to one specific implant (Synthes Pi-plate)."44647 Results with
low-profile implants have shown better results.'”-4248->1

Strong points of our study were the large cohort number
(i.e., compared with Kamath et al*®) and the large number of
AO/OTA class A fractures, for which a volar approach was
more commonly used.

Limitations of our study are the single-center and retro-
spective nature as well as the lack of inclusion of clinical



parameters. When measuring the radiographs, patient
details were removed but the observers were not blinded
to the results of the radiographic evaluation. We also decided
not to include clinical observations such as range of motion,
as they were not completely documented in the clinical files
and we wanted to focus only on radiographic results. By
excluding very complex fractures needing additional fixation
(K-wires, additional plating, operative treatment of an ulnar
fracture), we cannot conclude anything on these types of
complex fracture treatment.

The modern concept of treatment of simple and complex
distal radius fractures focuses on the dislocation direction
and consecutive dislocation of the carpus as an additional
force which needs to be addressed to avoid loss of reduction
and failure of the implant due to exceeding forces.'!>%°3

Based on modern concept for the treatment of distal
radius fractures in combination with our results, we recom-
mend colleagues treating distal radius fractures to evaluate
which approach to take on a case-by-case basis, especially
when treating unstable, dorsally displaced fractures with
consecutive dorsal dislocation of the carpus and dorso-ulnar
corner fragments.
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