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Distal radius fractures are one of the most common frac-
tures presenting to orthopaedic surgeons. Traditionally,
such fractures have largely been treated by closed reduc-
tion and immobilisation in plaster, yet improvements in
orthopaedic technology have changed the management of
distal radius fractures. The use of volar plates for managing
distal radius fracture is now almost universal to orthopaedic
surgeons engaged in adult trauma care.

The conventional means of internal fixation of dorsally
displaced distal radius fractures was by dorsal plating to
create a mechanically stable, dorsal buttress effect. The
close proximity between plate and tendons, however, meant
that extensor tendon irritation and rupture were common;
hence, although it inferred improved fixation, it had unac-
ceptable tendon complications.1–4 Improvements in plate
design, in the form of locking plates, have allowed mechan-
ical stability of the fracture to be achieved with plates on the
volar surface of the radius, which has better tendon rela-
tionships. This mechanical advantage stability, even in
osteoporotic bone, allows early active mobilisation and has
resulted in a marked increase in the use of volar fixation of
distal radius fractures.5,6

Despite the improved tendon relationships, extensor ten-
don complications remain. Most commonly affected is the
tendon of the extensor pollicis longus (EPL), owing to its
confinement within the EPL groove. The cause of tendon
irritation and rupture is thought to be due to attrition either
by prominent screws or perforating the dorsal surface intra-
operatively with a drill.7–13

We sought to investigate if it were possible to identify
screw hole positions, within three of the most commonly
used locking plates in the UK, through which a long screw
may pose a risk of injury to the EPL tendon in the EPL
groove. This knowledge combined with the understanding
that the use of all screw holes is not always necessary to
achieve fracture stability may reduce the risk of EPL tendon
irritation and rupture.

Subjects and Methods

Eighteen preserved cadaveric forearms were examined.
Each arm was from a different individual and had been pre-
served by freezing and was completely thawed before use.
Cadavers were examined both visually and radiographical-
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ABSTRACT

INTRODUCTION Rupture of extensor pollicis longus (EPL) tendon is a recognised complication following volar plate fixation of
distal radius fractures, usually from attrition caused by prominent screws. We sought to identify the screw holes in some of
the most commonly used plates which may precipitate tendon injury.
SUBJECTS AND METHODS Three fixed-angle volar locking plates were sequentially positioned into 18 cadaveric arms. A wire
was passed through each of the holes in the plates using a locking guide and the dorsal relationships noted.
RESULTS Each plate had specific ‘high-risk’ holes which directed the wire towards the EPL groove. The central screw holes
appeared mostly implicated in EPL injury.
CONCLUSIONS Awareness of ‘high-risk’ holes and appropriate minor alterations in surgical technique may consequently decrease the
incidence of EPL irritation and rupture.
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ly to ensure that there was no evidence of altered anatomy
to the distal radius from previous trauma or other patholo-
gy. Volar structures of the forearm were removed to enable
easy access to the distal radius. The dorsal surface was sim-
ilarly exposed to visualise the EPL groove. Ethical permis-
sion was obtained prior to commencement of the study.

Three commercially available plates were fixed sequen-
tially in the position of best anatomical fit on to 18 cadaver-
ic arms by a senior surgical trainee in orthopaedic surgery.
The plates available to use were ‘standard’ or ‘medium’ size
– if a cadaveric arm required a different size plate, this was
excluded from our series. The position was confirmed radi-
ologically to ensure that observational best fit matched radi-
ological best fit. The plates used were the Hand Innovations
(Miami, FL. USA) DVR plate, the Acumed (Hillsboro, OR,
USA) Acu-Loc plate and the AO Synthes LCP distal radius
system (Salzburg, Austria).

Each screw hole was drilled, guided by the appropriate
locking drill guide with a 1.6-mm K-wire. The exit point of
the wire through the dorsal surface of the radius was visu-
alised, and those wires penetrating EPL groove recorded
(Fig. 1).

Results

All plates had specific screw holes which would repro-
ducibly direct the drill, and hence screw, into the EPL
groove.

Thirteen, standard-sized Acumed plates were used (five
plates excluded as a non-standard sized plate offered a bet-
ter fit). The plate had three holes which directed the K-wire
to perforate the EPL groove. The third from radial hole on
the proximal row was most implicated with EPL groove per-
foration in five (39%) cases. The second and third from

radial screws on the distal row perforated the EPL groove in
three (23%) and five (31%) cases, respectively.

Thirteen, standard-sized DVR plates were used (five
plates excluded as a non-standard sized plate offered a bet-
ter fit). The plate had three holes which directed the K-wire
to perforate the EPL groove. The second from radial hole on
the proximal row was most implicated with EPL groove per-
foration in seven (54%) cases. The third from radial screw
on the distal row was implicated in two cases (15%) and the
hole immediately ulna to this in one (7%) case.

Eighteen, universal-sized Synthes plates were used. The
plate had three holes which directed the K-wire to perforate
the EPL groove. The forth from radial hole was most impli-
cated with EPL groove perforation in seven (38%) cases.
The second from radial screw hole directed one (5%) wire

Figure 2 Data by number of hits at EPL groove from each screw
hole (all plates shown as right-sided).

Figure 3 Schematic representation of risk. Risk of EPL groove per-
foration: H, high probability (> 35%); M, medium probability
(10–35%); L, low probability (< 10%); and blank, negligible risk.

Figure 1 With the tendon of EPL reflected, a K-wire can be seen pass-
ing through the EPL groove (blue - see web file) ulna to Lister’s tuber-
cle (LT). A further wire from a different screw hole can also be seen.
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towards EPL groove and the third from radial hole directed
six (33%) wires.

This information is represented schematically for the
operating surgeon in Figures 2 and 3.

Discussion

This study clearly demonstrates that certain screw hole
positions, in some of the most commonly used fixed-angle
volar locking plates, direct the screw towards the EPL
groove and, therefore, risk damaging the tendon.

Injury to the EPL tendon may be especially common
because of the intimate relationship of the tendon around
Lister’s tubercle at the wrist. The tendon of EPL passes
through the extensor retinaculum in the third extensor com-
partment of the wrist, immediately ulna to Lister’s tubercle,
and is further stabilised by the narrow ‘EPL’ groove in the
radius. The fixed path and relatively poor blood supply make
the EPL tendon particularly vulnerable.14

Volar plating has evolved in the treatment of distal radius
fractures owing to the improved tendon relationships com-
pared to dorsal plates; however, tendon complications have
not been eliminated. Flexor tendon injury is most common
and rupture of FPL (flexor pollicis longus) has been report-
ed in up to 12% of cases.10 Extensor tendon complications
following volar plating was first reported in 1989 in a
Barton’s fracture and attributed to a prominent screw caus-
ing attrition rupture of EPL.13 Since then, numerous similar
reports of extensor tendon rupture exist, particularly for
EPL, which has been attributed predominantly to promi-
nent screws dorsally causing attrition rupture7,8,13 and direct
intra-operative damage through drilling.8 Estimates of the
frequency of EPL complications following volar plating vary
between 4.4% and 8.6%.7,8,11

Assessing screw prominence in distal radius fractures is
difficult, both clinically and radiologically, owing to the
complex geometry of the distal radius and the potential for
dorsal fracture comminution. Cadaveric studies show that,
even with multiple intra-operative fluoroscopic views, radi-
ological detection of screw prominence is difficult.9,15 One
study identified that the average screw prominence in the
third extensor compartment required for radiological
detection was 3.5 mm on lateral views and 2.5 mm on
pronated views.15

Intra-operatively, surgeons attempt to overcome exten-
sor tendon complications by a number of means. The use of
unicortical screws and the, somewhat problematic, avoid-
ance of dorsal surface penetration can be employed but
these may reduce the mechanical stability of the fracture
construct. For this reason, bicortical fixation is sometimes
essential, and consequently it is important to be aware of
the ‘high-risk positions’ to maximise fracture stability whilst
minimising tendon complications.

Two previous papers have sought to identify the screw
holes which pose a risk to EPL tendon.9,16 One study includ-
ed only two cadavers, and the other the plate of a single
manufacturer. They similarly suggested that the central
holes were ‘high-risk’ holes, but did not attempt to schemat-
ically present this risk for practical intra-operative use.

Our study, simply and schematically, demonstrates
which screw holes persistently pose a risk to the EPL ten-
don in some of the most commonly used locking plates and
allows a surgeon to quantify the risk of penetration of the
third dorsal compartment. The agreement of past studies
supports the utility and reproducibility of the findings.

Our findings enable a surgeon to use caution at ‘high-risk’
holes and consider the most appropriate method of screw fix-
ation – bicortical, unicortical or none. Fracture fixation and
stability must remain the primary goal and we recognise that
these should not be compromised in order to attempt to min-
imise a potential extensor tendon complication.

Conclusions

This study has quantified the risk to the EPL tendon of dif-
ferent screw holes in three of the most commonly used
fixed-angle volar locking plates. This will allow the surgeon
to consider the implications of screw position to minimise
the risk of extensor tendon complications.
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