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ABSTRACT — Objective: Musculoskeletal trauma accounts for more than a third of emergency department visits, and ac-
curate diagnosis and treatment can be challenging in the acute setting. The objective of our study was to evaluate the impact
of a post-emergency orthopedic visit on diagnostic and therapeutic changes in patients with minor trauma.

Materials and Methods: We conducted a prospective observational study in two French university hospitals. Adult pa-
tients referred to a post-emergency orthopedic visit for minor upper or lower limb trauma were included. Exclusion criteria
included immediate surgical indication or injuries outside the limbs. Data collected during both initial and follow-up visits
were compared to identify diagnostic changes (DCs) and therapeutic modifications (TMs), with TMs classified as resulting in
either more or less intensive care.

Results: A total of 547 patients were included. DCs occurred in 14.4% patients (n=79), and TMs were made in 23.2%
(n=127). Among patients with TMs, 61.4% (n=78) received less intensive treatment, while 38.6% (n=49) required more in-
tensive care. The highest rates of DCs were observed for knee contusions (31.9%, n=15/47), wrist sprains (36.4%, n=4/11),
and ankle sprains (18.8%, n=12/64). TMs leading to less intensive care were most frequently noted in ankle sprains (21.9%,
n=14/64), knee contusions (21.3%, n=10/47), foot fractures (11.3%, n=7/62), and wrist fractures (10.6%, n=9/85). More
intensive care was frequently required for wrist sprains (63.6%, n=7/11) and foot contusions (25%, n=3/12). Injuries such
as shoulder dislocations (TM: 0%) and shoulder fractures (DC: 6.9%, TM: 10.3%) rarely led to modifications during the
post-emergency visit.

Conclusions: The post-emergency visit is of interest when targeting trauma pathologies at risk of diagnostic change or
therapeutic modification.

KEYWORDS: Post-emergency care, Orthopedic follow-up, Emergency department, Musculoskeletal injuries, Treatment
adjustment, Clinical decision-making, Healthcare resource optimization, Secondary assessment.

INTRODUCTION mately one-third of all annual emergency visits?.
The primary causes are mainly related to leisure
Musculoskeletal trauma is a frequent cause of and sporting activities, with contusions, wounds,

emergency department visits, ranging from mi-  sprains, and fractures being the most common
nor contusions to more severe injuries such as  types of traumas, affecting both the upper and
fractures'. These injuries account for approxi- lower limbs.
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The management of minor musculoskeletal
trauma varies widely due to differences in trau-
ma types, the involvement of multiple specialties,
and patient compliance. This variability compli-
cates the standardization of treatment protocols.
Additionally, the increasing number of emergency
department visits poses both economic and logis-
tical challenges®*.

The growing number of patients in emergen-
cy departments increases the risk of diagnostic
and therapeutic errors®’. These errors may in-
volve diagnosing a nonexistent lesion or failing
to identify an existing injury, both of which can
negatively impact patient care®®, sometimes with

irreversible consequences'®!. To reduce these
risks, some healthcare centers have implemented
trauma follow-up visits, conducted by physicians
specialized in this type of care (emergency physi-
cians or orthopedic surgeons)'?*3, The purpose of
these follow-ups is to reassess patients with mi-
nor trauma initially diagnosed in the emergency
department, using clinical and radiological evalua-
tions to refine diagnoses and optimize treatment.
However, systematically re-examining all patients
presenting with minor trauma is neither feasible
nor necessary1s,

The objective of our study was to evaluate
the impact of a post-emergency orthopedic vis-
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it on diagnostic and therapeutic changes in pa-
tients with minor trauma. The hypothesis was
that post-emergency follow-ups are relevant only
for specific pathologies and anatomical locations,
where diagnostic changes and treatment modifi-
cations are more likely to occur.

MATERIALS AND METHODS
Study design and setting

A prospective observational study was con-
ducted in 2021 at two sites: the University Hos-
pital of Rouen and the Saint-Julien Hospital, in
Rouen. The study was conducted in accordance
with the Declaration of Helsinki and approved
by the Ethics Committee of Rouen University
Hospital (approval date: September 8, 2020;
additional administrative review in 2025, pro-
tocol E2025-18). This study uses data collected
prospectively as part of routine care and falls
under Category 3 of the Jardé law.

According to French regulations (Jardé law),
patients were informed about the use of their
data and had the right to object (non-opposition
procedure).

Selection of participants

Adult patients were included if they attended a
post-emergency follow-up visit for a musculoskel-
etal injury involving the upper or lower limb.

Exclusion criteria included initial emergency
visits for other anatomical regions (e.g., spine,
skull), absence of diagnosis in the emergency de-
partment, trauma involving multiple anatomical
sites, and cases requiring surgical intervention at
the initial visit.

Assessment criteria and data collection

Data collection was performed during both
emergency and post-emergency visits, record-
ing patient demographics, diagnosis, anatomical
site, type of immobilization, and any diagnostic
or therapeutic changes. Four of the emergency
physicians organized their own post-emergency
visit for non-surgical trauma. When an orthope-
dic surgery opinion was given, the patient was
reviewed in the orthopedic surgery post-emer-
gency visit.

The primary endpoint was any modification in
diagnosis or treatment at the post-emergency vis-
it compared to the initial visit.

In the event of changes, treatment modifications
were categorized as shifts toward less intensive or
more intensive care. The severity of care was graded
as follows (from least to most intensive): functional
treatment (offering minimal or no immobilization,
primarily for pain relief), cast treatment (requiring
strict, constant immobilization), and surgical treat-
ment (requiring surgical intervention).

Statistical analysis

Quantitative data were reported as means * stan-
dard deviations for normally distributed variables
or as medians and interquartile ranges for non-nor-
mally distributed variables. Categorical data were
presented as frequencies and percentages. Asso-
ciations between categorical variables were tested
using the Chi-square test or Fisher’s exact test when
appropriate. A significance level of 5% was used for
all tests. Analyses were performed using EasyMed-
Stat (version 3.37.1; www.easymedstat.com).

RESULTS
Patient characteristics

Between January 1°* and December 31, 2021, a
total of 547 patients met the inclusion criteria.
Patient demographics, diagnoses, and anatomical
sites are summarized in Table I. Participants had
a mean age of 43 years (standard deviation: 24).

Fractures accounted for most initial diagnoses
(57%, n=313), followed by sprains (18%, n=100)
and contusions (16%, n=88). Dislocations, wounds,
tendon injuries, and infections represented less
than 10% of the initial diagnoses.

The most affected anatomical sites were the
ankle (23.9%, n=131), wrist (19%, n=104), foot
(16.6%, n=91), and knee (12.4%, n=68).

In both female and male patients, fractures
were the most frequent injury type (58.5% and
56.0%, respectively), followed by sprains (18.1%
and 18.4%) and contusions (14.4% and 17.7%). The
ankle was the most involved region in both sexes
(23.7% in females and 24.2% in males).

In adults aged 35-54 years, fractures were the
most frequent injury type (56.9%), followed by
sprains and contusions (both 16.3%). In late adults
aged 55-64 years, fractures were even more fre-
quent (67.2%), followed by sprains (13.8%) and
contusions (10.3%).

Initial treatment was a cast treatment in 81.2%
of cases (n=444) and functional in 18.8% of cases
(n=103).
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Table I. Patient characteristics.

Male (n=277) Female (n=270) Total (n=547)

Age (years)

<35 years 173 (31.6%) 99 (18.1%) 272 (49.7%)

35-54 years 69 (12.6%) 58 (10.6%) 127 (23.2%)

55-64 years 21 (3.8%) 41 (7.5%) 62 (11.3%)

>64 years 14 (2.6%) 72 (13.2%) 86 (15.7%)
Type of lesion

Fracture 155 (28.3%) 158 (28.9%) 313 (57.2%)

Sprain 51 (9.3%) 49 (9%) 100 (18.3%)

Contusion 49 (9%) 39 (7.1%) 88 (16.1%)

Dislocation 11 (2%) 12 (2.2%) 23 (4.2%)

Wound 6 (1.1%) 3(0.5%) 9 (1.6%)

Tendon injury 4(0.7%) 4(0.7%) 8 (1.4%)

Infection 1(0.2%) 5 (0.9%) 6 (1.1%)
Location

Ankle 67 (12.2%) 64 (11.7%) 131 (23.9%)

Wrist 44 (8%) 60 (10.9%) 104 (19%)

Foot 49 (9%) 42 (7.7%) 91 (16.6%)

Knee 37 (6.8%) 31 (5.6%) 68 (12.4%)

Shoulder 17 (3.1%) 34 (6.2%) 51 (9.3%)

Hand 26 (4.8%) 20 (3.6%) 46 (8.4%)

Elbow 14 (2.6%) 10 (1.8%) 24 (4.4%)

Shoulder girdle 17 (3.1%) 6 (1.1%) 23 (4.2%)

Forearm 1(0.2%) 1(0.2%) 2 (0.4%)

Leg 2 (0.4%) 0 (0%) 2 (0.4%)

Pelvis 0 (0%) 1(0.2%) 1(0.2%)

Arm 1(0.2%) 0 (0%) 1(0.2%)

Collarbone 1(0.2%) 0 (0%) 1(0.2%)

Thigh 0(0%) 1(0.2%) 1(0.2%)

Hip 0 (0%) 1(0.2%) 1(0.2%)
Most frequent type of lesion

Male (n=277) Female (n=270) 35-54 years (n=127) 55-64 years (n=62)
Fracture 155 (56%) 158 (58.5%) 72 (56.7%) 42 (70.7%)
Sprain 51 (18.4%) 49 (18.1%) 21 (16.5%) 9 (12.2%)
Contusion 49 (17.7%) 39 (14.4%) 21 (16.5%) 7(9.8%)
Dislocation 11 (4%) 12 (4.4%) 2 (1.6%) 2 (2.4%)
Wound 6 (2.2%) 3(1.1%) 6 (4.7%) 1(2.4%)
Tendon injury 4 (1.4%) 4 (1.5%) 4(3.1%) 0(0%)
Infection 1 (0.4%) 5(1.9%) 1(0.8%) 1(2.4%)
Most frequent location
Male (n=277) Female (n=270) 35-54 years (n=127) 55-64 years (n=62)

Ankle 67 (24.2%) 64 (23.2%) 29 (22.8%) 15 (24.2%)
Foot 44 (15.9%) 60 (22.2%) 25 (19.7%) 17 (27.4%)
Wrist 49 (17.7%) 42 (15.6%) 20 (15.7%) 10 (16.1%)
Knee 37 (13.4%) 31 (11.5%) 15 (11.8%) 7 (11.3%)
Hand 17 (6.1%) 34 (12.6%) 14 (11%) 9 (14.5%)
Shoulder 26 (9.4%) 20 (7.4%) 10 (7.9%) 2 (3.2%)
Others 37 (13.4%) 19 (7%) 14 (11%) 2 (3.2%)

Values are expressed as number (percentage). Percentages are calculated on the total study population (n=547).
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Diagnostic changes (DCs) (Table Il, Figure 1)

During the post-emergency visits, a total of 14.4%
(n=79/547) DCs were made. These DCs occurred
in 27.3% (n=24/88) of contusions, 24% (n=24/100)
of sprains, and 8.3% (n=26/313) of fractures.

The highest rates of DCs were observed in in-
juries involving the knee (35.3%, n=24/68), par-
ticularly in knee contusions (31.9%, n=15/47), fol-
lowed by the wrist (14.4%, n=15/104), including
wrist fractures (9.4%, n=8/85) and wrist sprains
(36.4%, n=4/11). The ankle showed 13.7% DCs
overall (n=18/131), including ankle fractures (9.2%,
n=6/65) and ankle sprains (18.8%, n=12/64). For
the foot, DCs were observed in 9.9% (n=9/91),

mainly due to foot fractures (8.1%, n=5/62) and
foot contusions (16.7%, n=2/12).

There was a significant difference in diagnostic
changes between lesion groups (p<0.001) and be-
tween site groups (p<0.001).

Therapeutic modifications (TMs)
(Table I, Figure 1)

Therapeutic modifications were carried out in
23.2% of cases (n=127/547). The final treatment
was functional in 54.3% (n=69/127), cast treat-
ment in 35.4% (n=45/127), and surgical in 10.2%
(n=13/127). Among TMs, 44.1% involved fracture

Table Il. Post-emergency visit modifications and their effects on global care.

Post-emergency modifications

Effect of therapeutic modifications

Cases
DC ™ More intensive Less intensive
Ankle 131 18 13.7% 35 26.7% 12 9.2% 23 17.6%
Fracture 65 6 9.2% 13 20% 4 6.2% 9 13.8%
Sprain 64 12 18.8% 22 32.4% 8 12.5% 14 21.9%
Contusion 2 0 0% 0 0% 0 0% 0 0%
Knee 68 24 35.3% 19 27.9% 5 7.4% 14 20.6%
Contusion 47 15 31.9% 13 27.7% 3 6.4% 10 21.3%
Sprain 12 5 41.7% 1 8.3% 0 0% 1 8.3%
Fracture 5 2 40% 3 60% 1 20% 2 40%
FP dislocation 4 2 50% 2 50% 1 25% 1 25%
Foot 91 9 9.9% 21 23.1% 10 11% 11 12.1%
Contusion 12 2 16.7% 5 41.7% 3 25% 2 16.7%
Sprain 6 1 16.7% 3 50% 2 33.3% 1 16.7%
Tendon injury 3 1 33.3% 2 66.7% 1 33.3% 1 33.3%
Fracture 62 5 8.1% 10 16.2% 3 4.8% 7 11.3%
Infection 4 0 0% 1 25% 1 25% 0 0%
Wound 4 0 0% 0 0% 0 0% 0 0%
Wrist 104 15 14.4% 25 24% 12 11.5% 13 12.5%
Contusion 8 3 37.5% 5 62.5% 1 12.5% 4 50%
Sprain 11 4 36.4% 7 63.6% 7 63.6% 0 0%
Fracture 85 8 9.4% 13 15.3% 4 4.7% 9 10.6%
Shoulder 51 3 5.9% 4 7.8% 2 3.9% 2 3.9%
Contusion 3 0 0% 1 33.3% 1 33.3% 0 0%
Fracture 29 2 6.9% 3 10.3% 1 3.4% 2 6.8%
Dislocation 16 1 6.3% 0 0% 0 0% 0 0%
Tendon injury 3 0 0% 0 0% 0 0% 0 0%
Others 102 10 9.8% 23 22.5% 8 7.8% 15 12.7%
Contusion 16 4 25% 4 25% 1 6.3% 3 18.8%
Sprain 7 2 28.6% 3 42.9% 1 14.3% 2 28.6%
Fracture 67 3 4.5% 14 20.9% 6 8.9% 8 11.9%
Wound 5 1 20% 1 20% 0 0% 1 20%
Dislocation 3 0 0% 1 33.3% 0 0% 1 33.3%
Tendon injury 2 0 0% 0 0% 0 0% 0 0%
Infection 2 0 0% 0 0% 0 0% 0 0%

Percentages are calculated based on the number of cases within each subgroup. DC, Diagnostic changes; TM, Therapeutic modifications;

FP, Femoro-patellar.
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Figure 1. Post-emergency modifications according to anatomical location.
DC, Diagnostic changes; TM, Therapeutic modification; #, More intensive care; -, Less intensive care.

cases (n=56/127), 28.3% sprains (n=36/127), 22%
contusions (n=28/127), and 6% wound injuries, in-
fections, and dislocations (n=7/127).

The most frequently involved anatomical sites
were the knee (27.9%, n=19/68), ankle (26.7%,
n=35/131), wrist (24%, n=25/104), and foot
(23.1%, n=21/91).

Subgroup analysis showed the highest rates of
TMs for:

— Wrist sprains: 63.6% (n=7/11)

— Foot contusions: 41.7% (n=5/12)
— Ankle sprains: 32.4% (n=22/64)

— Knee contusions: 27.7% (n=13/47)
— Foot fractures: 16.2% (n=10/62)
— Wrist fractures: 15.3% (n=13/85)
— Ankle fractures: 20% (n=13/65)

Among the 127 patients with TMs, 61.4%
(n=78/127) benefited from less intensive treat-
ment and 38.6% (n=49/127) required more in-
tensive care. The treatment was considered less
intensive if the cast was changed to an orthosis
rather than a splint, or if the duration was re-
duced. Complete removal of immobilization was
also considered a less intensive treatment. Treat-
ment was considered more intensive if the immo-
bilization was longer or if a functional treatment
became a cast treatment. Surgical recourse was
considered a more intensive care.

TMs leading to less intensive care were most
frequently observed for ankle sprains (21.9%,

n=14/64), knee contusions (21.3%, n=10/47), foot
fractures (11.3%, n=7/62), and wrist fractures
(10.6%, n=9/85).

More intensive care was most required for
wrist sprains (63.6%, n=7/11) and foot contusions
(25%, n=3/12).

Absence of diagnostic changes (DCs)
and therapeutic modifications (TMs) (Table II)

Overall, 67.6% (n=370/547) of patients had no
DCs, and 76.8% (n=420/547) had no TMs.

Certain subgroups showed particularly low
rates of both DCs and TMs. Shoulder disloca-
tions resulted in no TMs and only one DC (6.3%,
n=1/16), while shoulder fractures showed DCs in
6.9% (n=2/29) and TMs in 10.3% (n=3/29).

DISCUSSION

Post-emergency visits led to frequent DCs (14.4%)
and TMs (23.2%). Among patients with thera-
peutic modifications, about two-thirds received
less intensive treatment, and one-third required
more intensive care. These visits were particular-
ly relevant for wrist sprains and foot contusions,
which frequently required more intensive care.
Conversely, injuries such as shoulder dislocations
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and shoulder fractures rarely resulted in DCs or
TMs, suggesting limited added value of this visit
in those cases. These findings confirm our initial
hypothesis that post-emergency follow-up is par-
ticularly relevant for selected injury types and an-
atomical locations.

This study highlights the impact of post-emer-
gency consultations, which lead to a significant
increase in clinical decisions and therapeutic
modifications. Systematic follow-up is particularly
relevant for certain categories of injuries and spe-
cific anatomical locations. Diagnostic adjustments
may be related to the initial examination, edema,
or functional deficits, making clinical assessment
more complex in the context of acute trauma®?’,

The analysis of therapeutic modifications
reveals that among patients with TMs, approx-
imately two-thirds received less intensive treat-
ment and one-third required more intensive care.
This high proportion underscores the importance

of specialized follow-up to optimize clinical out-
comes. The impact of post-emergency follow-up
varies depending on the type and anatomical lo-
cation of the injury. Injuries affecting the foot and
wrist, particularly in cases of sprains or contusions,
frequently require treatment reevaluation, such
as initial cast refurbishment or surgical manage-
ment. Non-surgical fractures, particularly those
involving the knee, foot, wrist, and ankle, were
mostly managed with conservative treatment.
Injuries affecting certain anatomical locations, as
well as tendon wounds, dislocations, or complex
injuries, did not frequently lead to therapeutic
adjustments, likely due to well-established treat-
ment protocols for these types of trauma®®1819,

A decision-making algorithm would enable pa-
tients to be categorized according to their risk of
therapeutic or diagnostic modification, thereby
facilitating fluid follow-up with the general practi-
tioner or traumatologist (Figure 2). This algorithm,

Initial trauma

l

Surgical indication ?

Yes

l

No

l

Anatomical location

Ankle / Knee / Foot / Wrist

l

Trauma specialist
follow up
recommended

N\

Elbow / Shoulder / Forearm /
Hip/ Leg

l

General pratictioner
follow up
recommended

Figure 2. Decision tree of patient follow-up according to trauma.
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based on anatomical location, could optimize pa-
tients’ follow-up by reducing the need for system-
atic referral to a specialist trauma opinion and the
consumption of medical resources??2. Particular
attention must be given to the diagnosis of frac-
ture, ankle sprain, knee contusion, foot contusion
and wrist sprain. Bollen** demonstrated that triage
errors in the emergency department can lead to
inaccurate diagnoses in up to 30% of cases involv-
ing knee ligament injuries, underscoring the need
for well-defined care pathways and robust deci-
sion-making algorithms. Decision trees can serve as
valuable tools for guiding young residents in clinical
decision-making. Smith et al** found a readmission
rate to the emergency department of up to 4.5%
despite follow-up. Lunardi et al*® found that the
rate of readmission to the emergency department
increased over the six months following the trauma.
Dalton et al*® found no difference in emergency re-
admission rates between initial clinic and hospital
care. These studies did not include an organization-
al pathway dedicated to trauma follow-up.

A functional post-emergency consultation
would reduce the rate of unscheduled emergency
consultations. Organizational links between hospi-
tals and outpatient clinics are the best guarantee of
appropriate care in terms of time and quality.

The emergency department, and trauma care
in particular, is a sector of the healthcare system
that is very prone to patient complaints. Reducing
diagnostic and therapeutic errors is therefore a
major challenge.

This study has limitations. First, patients were
only included during the post-emergency visit,
introducing a selection bias due to patients who
never attended the recommended follow-up. Of
the patients who reconvened for the post-emer-
gency visit, 1in 5 did not attend. In both centers of
this study, the triage process for post-emergency
visits is well defined, typically including patients
without a surgical indication but with injuries se-
vere enough to require a cast or wound care that
necessitates clinical and/or radiological follow-up.

Second, the study was conducted at a French
university hospital, limiting the generalizability of
our findings. Our results are mainly applicable to
centers with a similar organizational structure. The
Rouen University Hospital is a level 1 trauma cen-
ter, which could induce a recruitment bias. It is like-
ly that the organization of care in other countries
or in private hospitals differs significantly, leading
to different patterns of patient flow that could af-
fect recommendations for post-emergency visit al-
gorithms. These centers may still benefit from our
findings and adapt them to the specific activity and
structure of their emergency departments.

Third, the therapeutic and diagnostic changes
are based on the expertise of experienced trau-

matologists and orthopedic physicians, and the
design of this study does not allow the possible
errors of these experts to be measured.

From an organizational point of view, there is
no rule on follow-up by emergency physicians es-
tablished at the time of the emergency visit.

CONCLUSIONS

Post-emergency visits led to frequent DCs (14.4%)
and TMs (23.2%). Among patients with therapeutic
changes, about two-thirds received less intensive
treatment, and one-third required more intensive
care. These visits were particularly relevant for
wrist sprains and foot contusions, which frequent-
ly required more intensive care. Injuries such as
shoulder dislocations and shoulder fractures rare-
ly resulted in DCs or TMs, suggesting limited add-
ed value of this visit in those cases. By improving
patient selection, emergency departments could
optimize resources and costs by reducing unneces-
sary consultations while enhancing overall patient
outcomes. A decision-making algorithm would help
to reduce the rate of unscheduled consultations in
emergency departments, while directing patients
to the right physician for their care.
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