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CLINICAL STUDY

Is an implant removal after dorsal plating of distal radius

fracture always needed?
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Abstract

PURPOSE: The purpose of this study was to evaluate the need for an implant removal and the frequency of
hardware related complications in a group of distal radius fractures treated with dorsal double plating.
METHODS: This retrospective study analyzed data from 37 patients in whom distal radius fracture surgery was
performed through single dorsal approach with two low profile titanium plates during a period of 5 years. Objec-
tive and subjective parameters were evaluated, focusing on detection of potentially harmful complications and
the need of hardware removal during the follow up at least 12 months after the surgery.

RESULTS: 37 patients with distal radius fracture treated by dorsal double plating were included in this study. 19
patients had their implant removed and 18 patients had their implant retained. There was no statistical difference
between these groups in respect to age, fracture type, incidence of associated wrist injury, hand dominance,
gender and Mayo wrist score. Only subjective parameters including the average value of the Quick Disabilities
of Arm, Hand, and Shoulder Questionnaire and the Visual Analogue Scale were higher in the group of patient
requiring implant removal with a statistically significant difference.

CONCLUSION: Our results suggested that only symptomatic hardware should be removed. A decreased range
of motion and extensor tendon problems are the most frequent complication, that necessitate plate removal.
The main indicator of implant related soft tissue problems was the dorsal wrist pain syndrome (Tab. 1, Fig. 3,
Ref. 36). Text in PDF www.elis.sk.
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Introduction

Distal radius fractures are one of the most frequent fractures in
the upper extremity (1). With increasing requirements for the best
possible function after these fractures, not only in young patients,
but also in the group of elderly, treatment of these fractures has
undergone considerable changes over the past decades (2). While
patients with low functional demands still may be treated by non-
operative means, high demand patients, regardless their age, may
require surgical fixation (3). According to a general consensus (4,
5) articular step off more than 2 mm, radial shortening of > 2—4
mm, radial inclination > 5-15°, sagittal tilt on lateral view > 15°
dorsal and > 20° volar, are indications for a surgical intervention.
The goals of surgical treatment are anatomical reduction, stable
fixation and early rehabilitation (6). Anatomical reduction includes
reduction and reconstruction of the articular surface and restoration
of axes and the length (7, 8, 9, 10, 11, 12, 13, 14).
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Although meta-analysis has failed to show superiority of spe-
cific operative treatment method (15), Jupiter (3, 16) and other re-
searchers (5,17,18) acknowledged that open reduction and internal
fixation with plates has obvious advantages over the other methods
of distal radius fracture fixation. It allows a direct restoration of
anatomy, stable internal fixation, shorter immobilization period,
and thus an earlier return of wrist function.

Due to a high complication rate after dorsal plating, there is
a tendency to use volar approach and volar plates for fixation of
distal radius fractures during the last years (3). Despite this trend,
there are still some indications for dorsal open reduction and plate
fixation. These indications include intraarticular fractures with
impacted articular fragments, displaced dorso-ulnar fragment, in-
traarticular fractures with an associated proximal carpal row bony
or ligamentous injury (6).

Despite the development of new low profile implants, tendon
irritation or rupture remains one of the most frequent complica-
tion after dorsal plating (19). Tendon rupture has been reported
as early as 8 weeks and as late as 7 months after the surgery (20).
As a result of these complications, the dorsal implants often have
to be removed (21). Indications for implant removal are not well
established. Some authors suggest early implant removal to avoid
possible complications (22, 23), others remove only symptomatic
hardware (24, 25).

Hardware removal has significant economic implications in-
cluding the direct costs of the procedure as well as indirect costs
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of possible work time lost for postoperative recovery. Implant re-
moval may be challenging and lead to complications as well (26).

This paper analyzes the frequency and reasons for implant
removal in distal radius fractures treated through single dorsal
approach. It also analyzes parameters which may help to identify
patients that may profit from metal removal and those where hard-
ware retaining is appropriate.

Materials and methods

In this retrospective study we analyzed data from 236 patients
with distal radius fracture treated operatively from January 2007
to December 2011 by a single surgeon in F. D. Roosevelt Teach-
ing Hospital in Banska Bystrica, Slovakia. All surgeries and fol-
low up examinations were performed by a senior surgeon (R.G.).
This study was approved by the institutional ethical committee.

Patients with distal radius fracture treated by single dorsal ap-
proach and dorsal plating were identified and enrolled to this study.
Underlying pathology, for which dorsal approach was indicated,
was recorded. Among these indications were distal radius fracture
with impacted articular fragment, displaced dorso-ulnar fragment
and associated proximal carpal row bony or ligamentous injury.
Patients with an associated nerve or vascular injury, compartment
syndrome, combined dorsal and volar approach, follow up shorter
than 12 months and younger than 18 were excluded. All fractures
were classified according to AO classification. In all patients age,
gender, hand dominance, type of injury, injury to operation inter-
val and associated bony or ligamentous injuries were recorded.

Initial surgery

All patients had their surgery within 3 weeks of injury. All
fractures in study group were fixed with two LCP 2.4 mm dorsal
distal radius titanium plates (Synthes, Switzerland) by technique
similar to dorsal perpendicular double plate fixation technique de-
scribed by Rikli et al in 2005 (6). Associated carpal injuries were
repaired according to the type of injury. Ligament repair was pro-
tected by carpal bones Kirschner wire transfixation. At the end of
the procedure, the first extensor compartment on radial side was
left open. On dorso-ulnar side, tendons were left in a subcutane-
ous position with no direct contact to the dorso-ulnar plate. This
plate was covered by radially based ,,U*“-shaped retinacular flap.
After the surgery, wrist was immobilized in a removable splint for
a maximum of 6 weeks. After this period, Kirschner wires were
removed in patients with carpal bone transfixation. The rehabili-
tation under the supervision of a physiotherapist targeted on wrist
joint function followed.

Follow-up

All patients were followed up on regular basis at outpatient
clinic for at least one year. During the follow-up visit, objective and
subjective parameters were evaluated and recorded. Objective pa-
rameters included wrist’s range of motion and radiographic evalu-
ation, where loss of correction, development of posttraumatic wrist
joint arthritis, signs of hardware loosening or prominence were
assessed and recorded. Subjective parameters included patient re-

358

ported score on the Quick Disabilities of Arm, Hand, and Shoulder
questionnaire (Quick DASH) and a Visual Analogue Scale (VAS),
as well as physician’s rating system Mayo Wrist score (MWS).
Complications including tenosynovitis or tendon rupture, as well
as range of motion limitations caused by plate prominence or ar-
throfibrosis were recorded. In case of a suspicion of tendon irrita-
tion, the diagnosis was confirmed by an ultrasound examination.

During the follow-up period, an implant removal was indicated
in case of: pronounced subjective inconvenience, clinical and ra-
diological signs of hardware related complications.

Hardware removal surgery

All hardware removal procedures were performed under gen-
eral anesthesia or peripheral nerve blockade. Tourniquet on upper
arm was used and dorsal straight incision in original scar was made.
Dissection of subcutaneous tissue, identification and retraction of
extensor pollicis longus tendon and the superficial branch of the
radial nerve was done. After identification of hardware location,
locking head screws were removed first, cortical screw last. Plate
was released from the underlying tissue and removed. The surgery
was finished by the closure of wound in layers.

Statistical analysis

Hardware removal divided the study group into 2 subgroups.
In the first subgroup were patients with retained hardware, in the
second subgroup were patients with hardware removed. Based on
medical records, these subgroups were comparable in relation to:
age, gender, hand dominance, type of fracture, associated carpal
injuries, VAS, Quick DASH and MWS. Based on this comparison,
the predictors of hardware removal were proposed.

Statistical methods

Comparisons between the groups were done using an inde-
pendent sample t-test for numerical variables (age, Quick DASH,
VAS, MWS) and chi-square for nominal (gender, occupation, hand
dominance, fracture type) ones. The significance level was set at
p < 0.05 and power as 90 % for all analyses.

Results

We identified 37 patients with distal radius fracture treated
through single dorsal approach with a double plating technique
during the period of 20072011, which met all inclusion crite-
ria. This group of patients represented 15.7 % of all distal radius
fractures treated surgically during this period by a single surgeon.

Indications for single dorsal approach were: associated proxi-
mal carpal row ligamentous injury in 11 cases, associated proxi-
mal carpal row fracture in 6 cases, fracture pattern with impacted
articular fragments or displaced dorso-ulnar fragment in 22 cases.
According the AO classification, 29 fractures were C3 type, 5
fractures were C2 type and 3 fractures were B3 type. There were
26 males and 11 females, the mean age was 43.9 years (range
18-77). The mean injury to operation interval was 10.5 days
(range 1-21). In four cases, bone graft with osteoconductive ma-
terial was used to support articular surface in highly comminuted
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Fig. 1. Postoperative X-ray of the distal radius fracture treated with
two dorsal plates through single dorsal approach. The prominence of
radial lateral plate is evident.

fractures. All fractures finally healed with no signs of superficial
or deep infection. The average follow up period was 17.1 months
(range 12-41).

A high number of complications related directly to the dorsal
plating was noticed. Two patients complained of superficial branch
of'the radial nerve dysesthesia. In one patient, the problem resolved
completely after hardware removal and nerve release, the second
one required chronic medication because of residual neuropathic
pain. In one patient, the indication for metal removal was plate
prominence resulting in radial wrist pain (Fig. 1). Further soft tis-
sue complications including extensor tendon irritation or limited
wrist range of motion were seen in 10 patients. All of them were
treated with the implant removal and in case of range of motion
restriction also by the manipulation under a general or peripheral
block anesthesia.

In two cases, the implant removal was done during subse-
quent surgeries that were not directly related to the dorsal plat-
ing. In one patient it was done during the repair of missed TFCC
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Fig. 2. Reasons for the implant removal with the amount of patients.
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Fig. 3. Changes in range of motion and pain level after implant re-
moval.

lesion and in another patient during the median nerve release. In
this patient, median nerve neuropathy occurred 3 months after
the surgery. Three patients required the implant removal on their
own request and one patient was recommended the surgery due
to her young age.

At the time of hardware removal, all plates were completely
covered by the retinacular flap. Hypertrophy of the synovial ten-
don sheaths was present, but no tendon thinning or fraying was
observed.

Finally, 19 patients (51.3 %) had their implant removed. The
complete list of reasons is summarized in Figure 2. The average
osteosynthesis to plate removal interval was 29 weeks (range
12-80). No complications related to the subsequent surgeries were
observed. Patients who underwent implant removal because of dor-
sal wrist pain syndrome had their pain level decreased. In patients
with wrist movement restrictions, the range of motion increased
in all but one patient after the hardware removal and manipula-
tion (Fig. 3). Patients who wanted implant removal on their own
request or because of their age, overall 4 patients, were excluded
from the statistical analysis, because there was no medical reason
for the second surgery.

There was no significant difference between the subgroups
with or without implant removal in respect to age, fracture type,
incidence of associated wrist injuries, hand dominance and gender.
Also the median Mayo wrist score was identical for both subgroups
as 89 (range 75-100).

The average Quick DASH value was 19 (range 0-36) for the
subgroup without hardware removal and 22 (range 9-36) for the
subgroup with hardware removed. The difference of this vari-
able between subgroups was statistically significant (p = 0.018).
Pain levels measured by Visual analogue scale were higher in the
subgroup of patient requiring implant removal with a statistically
significant difference (p = 0.0) (Tab. 1). No patient from the sub-
group with a retained hardware enrolled in this study needed plate
removal till the end of December 2013.
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Tab. 1. Statistical analysis.

Characteristic

Retained plates group

Plates removal group

Test p value

Significance

Gender
Males 18 8 Pearson Chi-Square No significant difference
Females 4 7 0.063

Age
Mean 44.72 45.12 t-test No significant difference
Range 24-63 31-77 0.92

Affected hand dominance
Dominant 14 5 Pearson Chi-Square No significant difference
Nondominant 8 10 0.06

AO fracture classification
B3 2 1 No significant difference
C2 1 4 Pearson Chi-Square
C3 12 17 0.42

Associated carpal injury
Osseous 4 2 Pearson Chi-Square No significant difference
Ligamentous 3 8 0.25

MWS
Mean 89.00 89.09 t-test No significant difference
Range 65-100 65-100 0.98

Q DASH
Mean 15 22 t-test Significant difference
Range 0-36 9-36 0.018

VAS
Mean 0.59 3.53 t-test Significant difference
Range 0-3 2-5 0.0

MWS — Mayo Wrist Score, Q DASH — Quick Disabilities of Arm, Hand, and Shoulder Questionnaire, VAS — Visual Analogue Scale

Discussion

Operative treatment of distal radius fracture in these days is
in majority of cases done through the volar approach and angular
stable volar plates are used. This approach has several advantages.
It is relatively straightforward and minimally disturbs local ana-
tomical structures. Implant is placed in submuscular position and
minimally interferes with adjacent flexor tendons. The result of
this approach is a relatively low complications rate. Unfortunately,
some of the distal radius fractures are difficult to be treated through
volar approach and have to be done through the dorsal approach.
Space available for the implant placement in dorsal approach is
limited. Moreover, there is a close relation between the extensor
tendons and dorsally placed implant. In current literature, pub-
lished complications rates in dorsal radius plating are as high as
60 % (19, 27, 28).

The results of our study indicated that dorsal plating in distal
radius fractures had a high complication rate and the implant had
to be removed frequently. In our study group, the implant removal
was indicated in 51 % of patients.

Sanchez and Jakubietz (19) mentioned that extensor tendon
irritation was one of the most frequently reported complication.
Tenosynovitis and extensor tendons ruptures had received an exten-
sive attention in recent papers (25, 29, 30, 31). Tendinitis resulting
in need for plate removal had been reported in up to 20 % to 33
% of cases (17, 25). To prevent this complication, some authors
suggested an early implant removal (22, 23). Others recommend
a coverage of dorso-ulnar plate by retinacular flap (6). Chiang
and Roach used this technique with limited success (20). In their
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review, 9 out of 20 patients (45 %) required a plate removal. At
the time of implant removal, they reported that the extent of plate
coverage by the retinacular flap created during initial surgery was
not clearly apparent in all cases. They reported thinning or absence
of the retinacular flap beneath the radial wrist extensors. Contrary
to these findings, we did not observed retinacular flap problems
in our study group.

Similar to Jakubietz (22), we assume that in most of the cases
tendinitis resulted from hardware placement in narrow space be-
tween the dorsal cortex and extensor tendons. Despite the use of
low-profile dorsal plates, which were designed to avoid tendon ir-
ritation problems (31), we have observed tendon related problems
in several cases. Therefore, in patients with dorsal wrist pain or
tendon irritation clinical findings, an ultrasound examination was
performed to exclude tenosynovitis or partial ruptures of exten-
sor tendons (33).

In patients whose plates were removed due to a superficial ra-
dial nerve neuropathy, we saw a good soft tissue coverage of radial
plate, despite the fact that the first compartment was left open dur-
ing the initial surgery. We assume that the superficial radial nerve
irritation could be the result of soft tissue scarring around the radial
plate. Another possible reason could be an unrecognized lesion at
the time of trauma or secondary to the initial surgery.

The second most frequent complication in our study group
that was the reason for implant removal, was a decreased range of
motion of radio-carpal joint. In four of our patients during implant
removal procedure, we noticed hyperplastic soft tissue reaction,
probably as a reaction to the titanium implants. Cohen et al (34)
identified no differences between titanium and stainless steel im-
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plants using in canine models. Keller et al (23) in their study group
of 320 patients treated with dorsal plates observed less soft tissue
reaction when using a steel plate compared to a titanium plate. In
our patients after the hardware removal and the manipulation of
radio-carpal joint under general or peripheral block anesthesia,
the range of motion increased in all but one patient. Similarly,
the pain level decreased. We believe that implant removal leads
to a reduction of local irritation and inflammation, because of the
avoidance of exposure of adjacent soft tissues to titanium alloy.

According to statistical analysis, there were no significant
differences in demographic variables and Mayo wrist score rates
between the groups with or without implant removal. Statistically
significant differences were identified in subjective parameters
Visual analogue scale and Quick DASH scores. As a result of
statistical analysis, we consider these parameters as a significant
predictors of the implant removal necessity. The dorsal wrist pain
syndrome seems to be the main indicator of implant related soft
tissue problems.

There are several potential limitations to this study. The first
one is the length of the follow up. Despite the claims of Kreder et
al (35) that one year of follow up is sufficient to allow conclusion
about the final results of distal radius fracture treatment, and Shin
and Jupiter (3) that most of tendon problem occurred before the
end of 7th month after the surgery, there is a report in literature on
a delayed extensor tendon rupture after 7 years post trauma (36).
Another possible limitation may be that surgical procedures were
performed in a teaching hospital to which patients with complicated
fractures were transferred from other hospitals in the region. So, the
frequency of complications and implant removal should be care-
fully generalized as there is a referral bias in the cohort of patients.

Conclusion

Our study showed that there was no need for a routine implant
removal after dorsal plating of distal radius fractures in patients
without problems in follow up period. Dorsal wrist pain syndrome
was the main indicator for implant related soft tissue problems. Re-
strictions in range of motion and extensor tendon related problems
were the most frequent reason for plate removal. According to our
statistical analysis, possible indicators for implant removal may be
considered Visual analogue scale and Quick DASH scores. In our
opinion, meticulous follow up is needed for patients with even a
mild inconvenience after dorsal plating of distal radius fractures for
early detection of soft tissue irritation and prevention of delayed
tendon injury. In these cases, an early implant removal is indicated.
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