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Introduction: COVID-19 has led to intricate global challenges, among these, the impact on emergency and elective
orthopedic services. Patients with COVID-19 often complain of musculoskeletal symptoms. The subsequent or-
thopedic consultations require careful assessment of possible inpatient trauma and to rule out any injuries that

COVID-19 . .
Trauma require active management.
Fractures Methods: A retrospective cross-sectional analysis involving 13,580 admitted patients in a national quarantine

center between March 2020 and April 2021. All patients with orthopedic consultations were included in the
study, and were assessed by orthopedic surgeons in person. Patients were further evaluated for age, sex, presence
of trauma, cause for consultation, diagnosis and management.

Results: Seventy-five orthopedic consultations were included, 44% females and 56% males. Of the 75 consulta-
tions, 29 (38%) were related to a history of inpatient trauma. Of the 29 cases, 11 sustained fractures of the distal
radius, proximal humerus, femoral neck, clavicle and ankle. Four of which were treated operatively.
Discussion and conclusion: Inpatient orthopedic consultations must be assessed carefully to avoid misdiagnoses.
Elderly or frail patients are more likely to both; sustain trauma and fractures. Potential limitations of tele-
orthopedics may be apparent here, especially in the presence of technological incompetence and high likeli-

hood of fractures.

1. Introduction

While COVID-19 is a predominantly respiratory illness, it has led to
intricate global challenges in healthcare. Among these, the impact on
emergency and elective orthopedic services across the world [1]. The
subsequent delays in elective practice often delays procedures or
further, have surgeries deferred indefinitely. While this impact has
materialized in various orthopedic services worldwide, there has been
scarce data of the impact on inpatient orthopedic services.

Patients with COVID-19 often complain of musculoskeletal symp-
toms, most commonly myalgia and arthralgia [2]. Frequent and variable
complaints among inpatients, has led to the use of telemedicine as a
solution in effort to avoid unnecessary repeated exposure to COVID-19
patients [3]. Yet there are unlikely events in which symptomatic in-
patients require orthopedic consultations.

In this study, we describe the prevalence and outcomes of orthopedic
consultations in symptomatic patients admitted to a national quarantine
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center that is equipped with orthopedic services. Further, we highlight
the potential concerns with telemedicine and missed diagnoses. To our
knowledge, no previous studies similarly assessed the outcomes and
clinical significance of traumatic orthopedic consultations among
symptomatic COVID-19 inpatients. This article has been submitted in
line with the STROCCSS statement [10]. This study has been registered
with the Research Registry with a (UID: 7392).

2. Methods

A total of 13,580 admitted patients were retrospectively identified
from a national quarantine center between March 2020 and April 2021.
Admission criteria included; positive COVID-19 PCR, moderate to severe
symptoms, positive chest radiological findings. We included a total of 75
official orthopedic consultations. All orthopedic consultations were
included in the study, no patients were excluded from the list of con-
sultations. This was done to accurately assess the prevalence of
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consultations requiring active management. Ethical approval was ob-
tained from our local ethical committee. Where possible, written con-
sent was obtained from patients and/or their family.

Patients were evaluated according to age, gender, presence of
trauma, cause for consultation, diagnosis and management. All patients
were assessed and examined by experienced orthopedic surgeons
following consultations. Further, patients were followed up for their
entire length of stay in hospital. Data was entered into a secure study-
specific database. Using Minitab 19 (Minitab LLC, PA USA), descrip-
tive analyses including frequencies and percentages were calculated,
along with means and standard deviations.

3. Results

Demographic data is shown in (Table 1.), from seventy-five consul-
tations, 44% were male and 56% female. Trauma was the primary
reason for consultation in 38% of our patients. The mean age of the
patients was 60.7 (range of 19-66).

Out of the 29 patients that sustained trauma, eleven patients sus-
tained fractures. These fractures were; ankle (n = 4), proximal humerus
(n = 2), proximal femur (n = 4) and clavicle fractures (n = 1). Four of
which were treated operatively and all of which were due to fall from
standing height. Proximal femoral fractures included; 3 intertrochan-
teric fractures and 1 femoral neck. All fractures were treated by cement-
augmented cephalo-medullary nail (Fig. 2.). We did not experience any
cut-out or implant associated complications. One patient died 10-days
after fixation of an intertrochanteric fracture; sepsis and widespread
gangrene. Another patient died of multi-organ failure after amputation
of acute limb ischemia.

The reasons for orthopedic consultation are displayed in (Fig. 1).
Trauma was the most common single cause of consultations in our
cohort (38%). The rest of the complaints were mainly non-specific;
vertebral complaints, myalgia and arthralgia and pain pertaining to
chronic joint disease; osteoarthritis or chronic tendinitis. Other causes
for consultation included suspected infection, these were made to rule
out possible; septic arthritis, osteomyelitis and localized extremity ab-
scess. Acute limb describes possible acute limb ischemia or compartment
syndrome, however, none of which were subsequently diagnosed with
acute limb.

4. Discussion

Our study aimed to assess the various causes for consultation among
inpatients with COVID-19. The comparison may provide insight into the
feasibility of telemedicine around specific complaints. In our cohort,
consultations that stemmed from trauma were more likely to yield
specific findings requiring active management. Inpatients that are un-
well are likely more susceptible to injury and falls if precautions are not
taken to avoid these in the first place.

There are other diagnoses that must be approached with a high index
of suspicion; acute limb ischemia, compartment syndrome and possible
infective processes. The patients who sustained proximal femoral

Table 1
Describes the demographic data in our population.
Variable Characteristics Frequency Percentage
(N =75)
Age Mean
60.7 (£2.14)
(Range 19-66)
Sex Male 33 44%
Female 42 56%
Consultations for trauma Yes 29 38%
No 46 62%
Fractures - 11
Fractures treated operatively - 4
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fractures were treated with cement-augmented short cephalomedullary
devices. These procedures are usually performed quickly, associated
with minimal soft tissue disruption and are stable. Of course, patients
who underwent surgery required daily in-person postoperative assess-
ments in order to ensure no complications arose.

While our results provide insight into inpatient orthopedic consul-
tations, the study included a relatively small sample size. In addition, the
retrospective nature of the study did not allow for an accurate assess-
ment of the temporal association between COVID-19 severity and the
cause for consultation. For instance, there was difficulty in attempting to
gauge the underlying cause of falls in our cohort. There is a question of
whether the large scale application of tele-orthopedics among relatively
unwell inpatients is feasible when considering the grim risk of compli-
cations if patients are misdiagnosed.

5. Inpatient consultations

The principal concern of orthopedic surgeons attending to consul-
tations electronically is by the potential risk of misdiagnosis. Inpatients
often differ in health status compared to patients in the outpatient
setting. There are various patient factors that contribute to the plausi-
bility of assessing inpatients through telemedicine; factors that
contribute to the frailty of the patient, the patients’ technological
competence and the suspected gravity of the injury [9]. Further, resis-
tance to utilize tele-medicine may stem from the implication of profes-
sional liability.

6. Outpatient consultations

The variety in orthopedic outpatient consultations may prove chal-
lenging in telemedicine. For first-time complaints, virtual examinations
may be difficult and providers are often tentative when using the tech-
nology [4]. Thus applying teleorthopedics to certain subset of patients;
follow up for non-surgical fractures, mild trauma and non-urgent con-
sultations for geographically distant patients.

7. Postoperative follow up

There have been positive implementations of teleorthopedics for
follow up of patients in the postoperative period. Marsh et al. reported
lower costs, shorter consultations and less travelling distances for pa-
tients being followed up after arthroplasty [6]. Further, an assessment of
rehabilitation, functional outcomes and home environment is possible in
video consultations [7]. However, an in person assessment of wounds,
range of motion and the application of dressing is likely more accurate.
Perhaps an in-person assessment in the immediate postoperative period
is warranted, whereas video consultations may provide similar yields
down the recovery period.

8. Specific patient cohorts

Telemedicine has been positively implemented in certain scenarios,
particularly to avoid long-distance transportation in rural populations
[8]. Further, assessment of patients in the postoperative period may
prove convenient; especially when assessing wounds and range of mo-
tion. Multiple resources have cited lower costs using the web-based
consultations, avoiding the need to travel and consult in person [3,5,6].

9. Conclusion

Inpatient orthopedic consultations must be assessed carefully to
avoid misdiagnoses. Elderly or frail patients are more likely to both;
sustain trauma and fractures. Potential limitations of tele-orthopedics
may be apparent here, especially in the presence of technological
incompetence and high likelihood of fractures. The number of fractures
in inpatient COVID-19 patients warrants careful examination and high
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Fig. 2. Pre and postoperative radiographs of a right intertrochanteric femoral
fracture. A; Preoperative, B; postoperative fixation with cement-augmented
short cephalomedullary device.

suspicion of fractures.
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