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Abstract

Background: Type | open distal radius fractures treated with open reduction internal fixation (ORIF) have demonstrated
minimal risk of infection. For this reason, they may not require urgent surgical treatment. The purpose of this study was to
evaluate the outcomes of patients with type | open distal radius fractures treated with delayed ORIF compared with urgent
ORIF. Methods: We identified all Gustilo-Anderson type | open distal radius fractures that had undergone ORIF using
volar plating over a 5-year period. Patients were stratified into those treated urgently within 24 hours and those scheduled
for delayed surgery. Outcomes including functional scores, complications, reoperations, and radiographic measures were
compared. Results: Twenty-four patients (17 treated urgently and 7 treated delayed) had open type | distal radius
fractures. All patients were started on empiric antibiotics at initial presentation—patients in the delayed treatment group
were prescribed oral antibiotics, whereas those admitted for urgent treatment received intravenous antibiotics. There
were no infections in either group and a single reoperation in each group. The mean postoperative Quick Disabilities of
the Arm, Shoulder, and Hand score was 29 (range = 0-77) and did not differ significantly between delayed (mean = 19)
and urgent (mean = 38) treatment. Rate of complications and radiographic measures did not differ significantly between
the groups. Conclusions: Type | open distal radius fractures appear amenable to delayed outpatient ORIF provided that
the wound is clean at the time of initial presentation and that antibiotics are initiated appropriately. Further prospective
studies comparing delayed and urgent treatment strategies are warranted.
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Introduction Given the limited data available, the necessity of
urgent surgery for type I open distal radius fractures is
unclear. The purpose of this study was to compare the
outcomes of patients with type I open distal radius frac-
tures treated with delayed ORIF with those treated with
urgent ORIF. We hypothesized that the overall outcomes,
including functional scores and reoperation/complication
rates, would not differ significantly between urgent and
delayed treatment.

Open distal radius fractures are uncommon injuries that are
traditionally treated urgently.'> Acceptable outcomes have
been reported in the literature using early surgical inter-
vention in combination with antibiotic therapy.> Surgery
typically involves irrigation and debridement (I&D) with
fracture stabilization. While high-energy fractures with con-
taminated wounds may require staged or definitive manage-
ment with external fixation and serial I&Ds, open reduction
internal fixation (ORIF) at the time of debridement has
demonstrated safety and efficacy for less severe injuries.**
Although concern remains for a higher risk of postoperative
infection in open compared with closed fractures,>’ Qgstilo- 'Thomas Jefferson University, Philadelphia, PA, USA
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Materials and Methods

Institutional review board approval was obtained with a
waiver of informed consent per institutional protocol. The
surgical billing database of a single, large orthopedic
group was searched to identify all patients who underwent
simultaneous 1&D and ORIF for an open distal radius
fracture (billed Current Procedural Terminology codes of
[11010, 11011, or 11012] and [25607, 25608, or 25609()
between 2014 and 2019. This produced a cohort of 115
patients. These charts were then reviewed to identify those
with a documented type I open fracture who were treated
urgently at the time of presentation to the emergency
department (ED), or delayed as an outpatient, using ORIF
with volar plating. The urgent treatment group was con-
sidered to be those patients who presented to the ED, were
admitted for treatment, and underwent surgery within 24
hours of presentation. The delayed treatment group was
considered to be those patients who were discharged from
the ED, were seen in the outpatient office, and underwent
semi-elective, outpatient surgery. Patients in this group
were excluded if they had undergone a formal I&D (with-
out fixation) in the operating room at the time of presenta-
tion to the ED. Other exclusion criteria included fractures
treated with fixation other than a volar plate (ie, pins, dor-
sal plate, spanning plate, external fixator), fractures in
skeletally immature patients, fractures in polytrauma
patients, or fractures with insufficient follow-up or docu-
mentation.

A total of 24 patients met inclusion criteria. Twenty of
these patients (13 urgent, 7 delayed) were treated by 1 of
the 9 fellowship-trained, orthopedic hand surgeons. The
remaining 4 patients were treated urgently by on-call
orthopedic surgeons, who were not fellowship-trained in
hand surgery. Electronic medical records and postopera-
tive radiographs were reviewed to collect demographic
and outcome variables that included Gustilo-Anderson
fracture classification,® AO fracture type, treatment
course, postoperative complications, reoperations, and
functional outcome scores (Quick Disabilities of the Arm,
Shoulder, and Hand [QuickDASH]) at final follow-up. In
addition, radiographic measurements were obtained at
final follow-up. All patients were followed until radio-
graphic healing.

Descriptive statistics were collected and reported. Reop-
eration and complication rates were compared between
urgent and delayed treatment using the %2 test. Numerical
outcome measures were assessed for normality using the
Shapiro-Wilk test, and their mean values were subsequently
compared using the Mann-Whitney U or independent sam-
ples ¢ test. Statistical significance was established at P <
.05. A post hoc power analysis identified a power of 0.40 in
the testing of mean differences.

Results

Twenty-four patients with type I open distal radius frac-
tures were treated with ORIF using volar plating. There
were 6 men and 18 women in the study cohort with a mean
age of 63 years (range = 20-89 years). All wounds were
less than 1 cm in diameter or length and without gross con-
tamination. Seven patients were treated with delayed ORIF
at a mean time from injury to surgery of 7 days (range =
2-15 days) and a mean time from initial office visit to sur-
gery of 5 days (range = 1-8 days). Seventeen patients were
treated with urgent ORIF within 24 hours of presentation.
Demographic characteristics did not differ significantly
between the 2 treatment groups (Table 1). The mean time
to final clinical follow-up was 58 weeks (range = 11-276
weeks).

Preoperatively, all patients were treated with empiric
antibiotics. In the delayed treatment group, all 7 patients
were started on a course of oral antibiotics at the time of
presentation that was continued through the time of surgery
(5 cephalexin, 1 amoxicillin/clavulanic acid, 1 clindamy-
cin). In the urgent treatment group, all 17 patients received
empiric intravenous antibiotics, and 9 of those patients
(53%) were continued on intravenous antibiotics for a full
48 hours. Following surgery, 8 patients treated urgently
were prescribed a course of oral antibiotics (6 cephalexin, 2
clindamycin). Two patients received both 48 hours of intra-
venous antibiotics and a course of oral antibiotics.

Postoperatively, there were no infections within the
cohort. The complication rates did not differ significantly
between the 2 treatment groups (Table 2). There was a sin-
gle reoperation in each treatment group (Table 2). One
patient treated with urgent ORIF required removal of a
symptomatic ulnar pin, and 1 patient treated with delayed
ORIF underwent removal of ulnar hardware with distal ulna
resection after hardware failure. The mean radiographic
measures are presented in Table 3. The mean postoperative
QuickDASH score was 29 (median = 30, range: 0-77) and
did not differ significantly between delayed (mean = 19,
median = 20) and urgent (mean = 38, median = 35) treat-
ment (Mann-Whitney U testing of means: P = .310) groups.

Discussion

Although open distal radius fractures are traditionally
treated emergently, some evidence suggests that type I open
fractures may be treated in a delayed fashion.! In this series
of patients treated with volar plating, outcomes were similar
regardless of the time to treatment, and there were no post-
operative infections. The complication and reoperation
rates were also similar after urgent and delayed surgery, and
the complication profile of patients treated nonemergently
was similar to closed fracture fixation.!%!!
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Table |. Demographic Characteristics of the Study Cohort, Stratified by Treatment Group.
Study Delayed Urgent
population treatment treatment

Variable (N = 24) Range (n=17) Range (n=17) Range P value
Mean age, y 63 20-89 63 47-73 63 20-89 973
Dominant-sided Injuries 8 — | — 7 — 174
AO fracture classification .635

Type A 7 — | — 5 —

Type B 2 — | — I —

Type C 17 — 5 — I —
Mean BMI 28 17-43 30 21-40 27 17-43 .360
Patients with hypertension 8 — 2 — 6 — 1.00
Patients with diabetes 0 — 0 — 0 — —
Current tobacco users 2 — 0 — 2 — 577
Mean time to follow-up, wk 58 11-276 32 11-123 70 11-276 318

Note. BMI = body mass index.

Table 2. Reoperation and Complication Occurrences Within
the Study Population, Stratified by Treatment Group.

Study Delayed Urgent
population treatment treatment

Variable (N=24) (=7) (n=17) Pvalue

.507
134

Total reoperations

Total complications
Hardware failure
DRU]J arthritis
Flexor tendon
adhesions
Radioulnar I | 0
synostosis
CRPS I 0 I
Symptomatic I 0 12
hardware

- N — NN
-2
=

o — 0o w —

Note. CRPS =complex regional pain syndrome; DRUJ = distal radioulnar
joint.
*Required reoperation.

Table 3. Mean Values of Radiographic Measurements at Final
Follow-up, Stratified by Treatment Group.

Study Delayed Urgent
Radiographic population treatment treatment
measure (N=24) (h=7) (n=17) Pvalue
Volar tilt, deg 9 10 8 610
Radial tilt, deg 22 23 22 .78l
Radial height, mm 12 13 11 222
Ulnar variance, mm 0.7 | 0.6 676

Prior studies have demonstrated similar outcomes
between type I open and closed fractures. Kim and Park
compared 20 patients with Gustilo-Anderson type I and II

open fractures treated with volar plating with a matched
cohort of similarly treated patients with closed fractures and
found no significant differences in wrist range of motion
(ROM), radiographic measures, grip strength, DASH
scores, or complications between the 2 groups at 1 year
postoperatively. There were 2 superficial infections in the
open fracture group and 1 superficial infection in the closed
fracture group. All patients with open fractures underwent
surgery within 48 hours of presentation.'? In a similarly
designed study, MacKay et al compared 18 open distal
radius fractures (17 of 18 were Gustilo-Anderson type I or
II) with matched controls. The open fracture cohort under-
went external fixation or ORIF within 24 hours of presenta-
tion, whereas the closed fracture group treatment included
ORIF, external fixation, and closed-reduction percutancous
pinning. They reported no significant differences in ROM,
grip strength, radiographic measures, DASH scores, or
complications between the closed and open fracture groups.
Each group had a single pin tract infection.’

Although these studies demonstrated similar outcomes
between open and closed fractures, patients with open frac-
tures were treated urgently. It is impossible to extrapolate
whether these results would have been the same had surgery
been delayed in the open group. Kurylo et al* assessed the
effects of delayed debridement of open distal radius frac-
tures and found no increased risk of infection. In their study,
they defined delayed treatment as greater than 6 hours from
initial presentation, but the average time to surgery within
this group was 20 hours, and all of their patients were
treated upon admission to the ED. In contrast, the patients
in our delayed ORIF group were treated on an outpatient
fashion at an average of 7 days following the injury.

The benefit of emergent surgery for Gustilo-Anderson
type 1 open fractures has been questioned previously. In a
study of 91 type I open fractures (13 of which involved the
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wrist), Yang and Eisler reported zero infections despite the
fact that only 1 patient underwent operative debridement
within 12 hours of presentation. In their cohort, the average
time to surgery was 5 days.’ However, unlike the patients in
our delayed ORIF group, all patients in that study were
admitted to the hospital and treated with at least 48 hours of
intravenous antibiotics.’ In addition, based on a review of
42 open fractures treated emergently, Glueck et al suggested
that wound contamination, more so than Gustilo-Anderson
type, predicts postoperative infection risk. However, none
of the infections within their cohort occurred in Gustilo-
Anderson type I fractures.'?

In our study, we found that patients with type I open dis-
tal radius fractures, who are discharged from the ED with
outpatient follow-up and then scheduled in semi-elective
fashion for ORIF, can expect outcomes similar to open frac-
tures treated urgently. These findings align with prior stud-
ies suggesting that low-grade open fractures behave more
similarly to closed injuries. It may be that the level of wound
contamination or severity of the open wound, rather than
simply the presence of an open wound, better predicts infec-
tion risk. Based on our data, radiographic and clinical out-
comes do not deteriorate with delayed treatment.

There are limitations to our study. First, open distal radius
fractures are relatively uncommon, and therefore, the subset
of patients treated in delayed fashion was small. It is possi-
ble that there were fractures treated in a delayed fashion in
which the operating surgeon did not bill for an open fracture
1&D despite a small, type I open wound. These fractures
would not have been captured in our database search and
could have contributed to the small study population. How-
ever, to the extent that this occurred, it suggests that the
operating surgeon viewed them more as closed fractures,
with the small open wound not warranting discrete interven-
tion. Second, the specific nature and duration of antibiotic
therapy were not standardized and was left to the discretion
of surgeon and/or ED. There may be an optimal antibiotic
regimen for treating patients in delayed fashion that we are
not able to identify. Third, our findings may not be applica-
ble to patients treated with alternative methods (ie, pins, dor-
sal plate, spanning plate, or external fixation). We chose to
include only patients who were treated with volar plating to
eliminate the potential variability with other fixation meth-
ods. Although we did not detect a difference in DASH scores
between groups, this may have been due to the study being
underpowered to find a difference. Finally, due to the nature
of our study, it is possible that the fractures in the 2 groups
were not equivalent. We attempted to minimize this retro-
spective limitation by only evaluating type I open injuries.

In conclusion, type I open distal radius fractures appear
amenable to delayed, outpatient ORIF provided that the
wound is not grossly contaminated at the time of injury. In
our practice, for patients who present with type I open
fractures, we recommend that the wound be cleaned at the

time of initial presentation and that empiric antibiotics be
started. Patients can then be scheduled for semi-elective
surgery on an outpatient basis.
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