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Abstract A pandemic has been declared due to a new highly contagious virus called severe acute
respiratory syndrome coronavirus 2 (SARS-CoV2). The world has come to a halt due to
the rapid expansion of this virus, whose lethality has reached 15% in some countries. In
Chile, the government has taken decisive, aggressivemeasures in an attempt to control
disease spread and provide healthcare to those who need it. These decisions include the
suspension of elective surgeries and other ambulatorial procedures. As orthopedic
surgeons, we have been affected by these measures, and there is doubt regarding the
best course of action. We prepared this guide to summarize available evidence and
orient our colleagues regarding this condition. This guide is meant to be dynamic, as
new opinions, evidence and experiences arise every day. Therefore, we advise the
reader to keep it as a reference, not an undisputable truth.

Resumen Se ha declarado una pandemia ante la propagación de un nuevo virus con alta
contagiosidad, llamado síndrome respiratorio agudo severo coronavirus 2 (severe
acute respiratory syndrome coronavirus 2, SARS-CoV2). El mundo ha quedado
detenido ante la rápida expansión del virus, con una letalidad que en algunos países
llega a 15%. En Chile, el gobierno ha tomado medidas rápidas y agresivas que han
permitido mantener la curva de contagios a un nivel que permita atender de manera
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Introduction

On March 12, 2020, the World Health Organization (WHO)
declared a pandemic due to the spread of a new highly
contagious virus from China, called severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2).

We prepared the present guide to summarize part of the
available evidence and offer guidance to orthopedic surgeons
regarding this condition. This guide is meant to be dynamic,
as new opinions, evidence and experiences arise every day.
Therefore, we advise the reader to keep it as a reference, and
not an undisputable truth.Wehope to update it continuously
as required.

What is Covid-19?

In December 2019, 41 cases of pneumonia of an unknown
etiology appeared in Wuhan, China. As Wuhan is an impor-
tant transport hub, most of these patients reported visiting a
local fish and wildlife market during the month prior to the
onset of the disease.

Thevirus is contracted throughtherespiratory tract,mainly
through respiratory droplets and contact with contaminated
surfaces.1 The most frequent symptoms are fever and cough
(►Table 1), but some patients may remain afebrile.

The diagnosis is made with real-time polymerase chain
reaction (RT-PCR), which has a 61% to 70% sensitivity during
thefirst week of symptoms. From days 8 to 14, the sensitivity
of this test in oropharyngeal swab samples falls from 61% to
50% in patients with severe disease, and to 29% in those with
mild symptoms.2

Multiple detection tests have become available worldwide
uptothedateof thepresent report,usingeitherairwayorblood
samples; as such, Sociedad Chilena de Infectología has pre-
pared a reviewon the usefulness of different tests (►Table 2).2

The highest mortality rates occur in patients with comor-
bid conditions (►Table 3). This virus causes two types of
severe syndromes: one behaving as a cytokine storm, and the
other, as an antiphospholipid syndrome. ►Table 4 shows
signs of poor prognosis.

Treatment

The only proven treatment against coronavirus disease 2019
(Covid-19) consists of supportive measures, ranging from

keeping a patient withmild diseasewell hydrated at home to
mechanical ventilation and general management for respi-
ratory distress.

From the point of view of traumatology and orthopedics,
increasedmorbidity andmortality rates have been previous-
ly described in patients with pneumonia and hip fracture.3

Similarly, there is a 5% rate of postoperative pulmonary
complications following the surgical treatment for hip frac-
ture. In a series4 of 10 Covid-19-positive patients with major
fractures, 4 died 8 to 11 days after admission to the emer-
gency room; among them, only 1 patient was operated on
promptly, resulting in early death. These patients presented
neutrophilia, lymphopenia, and increased D-dimer levels
compared to patients without fractures, which is in line
with the greater severity of the condition.4

Control Measures

All available measures are required to avoid these degrees of
disease transmission (►Table 5). Persons who came in direct
contact with Covid-19 patients must be quarantined for

adecuada a la población. Dentro de estas medidas, se contempla la suspensión de
cirugías y consultas ambulatorias. Como cirujanos ortopédicos, nos hemos visto
afectados por estas medidas, y existe confusión respecto a cuál es la conducta más
adecuada. Quisimos hacer esta guía para resumir parte de las evidencias disponibles y
orientar a los cirujanos ortopédicos respecto a esta patología. El comportamiento de
esta guía es dinámico, dadas las múltiples opiniones, experiencias y evidencias, que
surgen diariamente, por lo que recomendamos mantenerlo como referencia, no como
certeza.

Palabras clave

► pandemia
► covid-19
► cirugía ortopédica

Table 1 Covid-19 symptoms

Symptoms Frequency
(percentage)

Authors

Fever 83–100 1,2

Cough 61–90 1,2

Fatigue 27–100 1,3

Productive cough 21 1

Muscle/joint pain 14–50 1,3(76)

Gastrointestinal
symptoms (diarrhea)

10 1(77)

Dyspnea 12–14 1

Odynophagia 8 1

Headache, dizziness,
reduced mentation

9 1(70)

Upper-respiratory-tract
symptoms
(rhinorrhea, anosmia)

5 1(69)

Multiple organ failure 6 1(75)

Hepatomegaly/Splenomegaly 4(75)

Encephalitis 5
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14 days, since 98% of the patients are symptomatic at 12 days,
as previously explained.

There are three key concepts:

1. Clinical urgency.
2. Protection of patients and the healthcare personnel.
3. Conservation of health resources.5

In a stage-IV pandemic, as orthopedic surgeons, we are
exposed to different mechanisms of disease transmission.
In Spain, 14% of infections occur in healthcare personnel. In
Wuhan, China, from December 2019 to February 2020, trau-
matologists reported an average incidence rate of 5.6% of
SARS-CoV-2 infections across their eight hospitals; the most
frequent places of suspected transmission were waiting
rooms (79%), public areas of thehospital (20.8%), and surgical
wards (12.5%). One in four traumatologists was directly
contaminated by another colleague.6,7

The mandatory use of personal protective equipment
(PPE), including gowns, gloves, masks, N95, P100, and FFP2
respiratorswith goggles or powered air-purifying respirators

Table 2 Diagnostic tests for Covid-19

Detection Uses Beneficiaries

Ribonucleic Acid (RNA)
amplification
techniques

Current infection.
Respiratory sample
From oropharyngeal
swab

- Report individual infection status,
help to anticipate spread and
take measures to prevent it

- Patients
- Health institutions
- Public health

Antibody detection Current or
previous infection

- Detects previously infected and
susceptible subjects

- Identifies subjects with
neutralizing antibodies

- Allows contact tracing

- Potentially immune subjects
- Health institutions
- Public health

Antigen detection Current infection - May report current infection status.
Lack of sufficient data

- Patients
- Health institutions

Table 3 Comorbid conditions and their impact on Covid-19
mortality

Comorbid condition Mortality risk
(percentage)�

Author

Age over 60 years 80 1

Age over 50 years 90 1,6

Cardiovascular condition 10.5–13.2 1,6

Hypertension 8.3–65.9 1,6,7

Diabetes with glycated
hemoglobin
(A1c) level> 7.6%

7.3–9.2 1,6

Respiratory condition 8.0–10.3 1,6

Cancer 5.6–7.6 1,6

No comorbid conditions 0.9–1.4 1

Biological therapy�� 6(76)

Transplant or mesenchymal
conditions��

6(76)

HIV with CD4 cells<200� 6

Notes: �From deceased patients, risk percentage. ��Theoretical.

Table 4 Signs of poor prognosis13

Vital signs Laboratory tests

Respiratory rate
>24/minute

D-dimer> 1,000 ng/mL

Heart rate>125/minute Creatine kinase level more
than two-fold increased
from normal values

SpO2<93% with
room FiO2

C-reactive protein> 100

PaO2/FiO2<300mmHg Lactate dehydrogenase
level>245 U/L

Increased troponin level

Total lymphocyte count<0.8

Ferritin level> 500 U/L

Abbreviations: FiO2, fraction of inspired oxygen; PaO2, partial pressure
of oxygen in arterial blood; SpO2, oxygen saturation.

Table 5 Measures to avoid disease transmission

Measure When Author

Hand washing Always 1,13

Mask use Always 1,13

Social distancing (> 1 meter) Always 1,13

Personal protective
equipment (PPE) use

Healthcare
personnel

13

Quarantine for 14 days Contact 1

Gloves, face cover,
change clothes

Always 13

Public places closures
(malls, schools)

Case by case 1

Public transportation closure Case by case 1

Workplace closure Case by case 1

Total quarantine Case by case 1

Border closure Stage IV 1
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(PAPRs), is critical to minimize the risk of intra-hospital
disease transmission and cross-infection. Meticulous hand
washing and disinfection of personal items, such as stetho-
scopes, cell phones, and laptops, are also recommended
(►Table 6).

Allocating Orthopedic Surgery Units

Teams must be created and absolutely isolated from each
other.8 Ideally, teams should be created at least 12 days9 or
2 weeks apart to meet minimal service requirements. There
must be teams to care for Covid-19-positive patients and
teams to care for negative patients. Surgeons should not
work more than 6hours at a time to avoid exposure and
fatigue.6

Management of Orthopedic Conditions at
the Emergency Room

From a “viral” point of view, there are several alternatives for
trauma patients requiring urgent care:

Types of “Viral” Patients in General Emergency Care
Visits

1. Patient previously diagnosed as Covid-19-positive.
2. Patient under preventive quarantine due to direct contact

with a Covid-19-positive subject.
3. Symptomatic patient under no quarantine.
4. Asymptomatic patient under no quarantine but within a

total quarantine perimeter due to location at an epidemi-
ologically dangerous area with untreated contacts.

Table 6 Recommended personal protective equipment for different activities and places with confirmed/suspected SARS-CoV-2-
positive patients

Location Mechanism Study groups involved

Screening Screening and initial examination 1. Surgical mask
2. AAMI level II regular gown
3. Goggles or face shields
4. Gloves
5. Hand hygiene before and after examining each patient

Outpatient
medical visit 1

Examination of Covid-19-negative patients with no
respiratory signs

1. Surgical mask
2. Gloves
3. Attention to environmental contamination (tools, work items)
4. Hand hygiene before and after examining each patient

Outpatient
medical visit 2

Examination of Covid-19-positive patients or sub-
jects with fever and/or respiratory signs

1. Tight-fitting NIOSH-certified N95 mask (if available) or surgical
mask (consider double/multiple mask technique and ensure a
perfect fit)

2. AAMI level II regular gown
3. Goggles or face shields
4. Gloves (consider double gloving)
5. Hand hygiene before and after examining each patient

Procedure
room

Non-invasive care of Covid-19-positive patients or
subject with fever and/or respiratory signs

1. Tight-fitting NIOSH-certified N95 mask (if available) or surgical
mask (consider double/multiple mask technique and ensure a
perfect fit)

2. AAMI level II regular gown
3. Goggles or face shields
4. Gloves (consider double gloving)
5. Hand hygiene before and after examining each patient

Preanesthesia
room

Avoid unnecessary contact between orthopedists
and patients. The anesthetist must be protected
during aerosol-generating procedures

1. Powered air-purifying respirators (PAPRs) if available, or
2. Tight-fitting NIOSH-certified N95 mask
3. Eye protection: goggles (with lateral cover) or face shields
4. AAMI level III disposable surgical gown
5. Double surgical gloves with extended cuff (alternatively, vertical

strips of tape can be used to keep gloves secured to gown)
6. Shoes must be fluid-resistant and easily decontaminated

(disposable shoe covers may increase contamination risk)
7. Hand hygiene before and after putting on/taking off personal

protective equipment (PPE)
8. Take a shower after procedures generating respiratory aerosols.

Operating
Room 1

Urgent surgery, damage control, minimizing risk
and surgical time in Covid-19-positive patients or
subjects with fever and/or respiratory signs.
(Operating room with no aerosol generation)

1. PAPRs if available or
2. Tight-fitting NIOSH-certified N95 mask
3. Eye protection: goggles (with lateral cover) or face shields
4. AAMI level III disposable surgical gown
5. Double surgical gloves with extended cuff (alternatively, vertical

strips of tape can be used to keep gloves secured to gown)
6. Shoes must be fluid-resistant and easily decontaminated

(disposable shoe covers may increase contamination risk)
7. Hand hygiene before and after putting on/taking off PPE
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5. Asymptomatic patient under no quarantine and outside
the perimeter of a total quarantine.

In stage IV, the postponement of all possible elective
surgeries has been determined under ministerial decree
and global recommendation,10 along with all ambulatory
or urgent medical attention for conditions that are not life-
threatening or potentially leading to severe sequelae. The
pathophysiology of SARS-CoV-2 in the human body,11

affecting not only the alveolar epithelium but also the
kidney, liver, brain and intestine,12 increases the morbidity
and mortality of trauma4 or invasive-surgery patients. The
stress associated with a fracture and its surgical treatment
can trigger an oxidative cascade and excessive inflamma-
tory response that decreases the immune capacity of the
patient, thus increasing lung and systemic damage from
SARS-CoV-2 and other pathogens.3

Different surgical and orthopedics associations world-
wide recommend Covid-19-related measures for the care
of trauma patients at the emergency room.10,13,14

The following is a summary of Covid-19-related recom-
mended measures for trauma-patient care at the emergency
room:

1. Staff. The presence of personnel at all levels should be
minimized.

2. Avoid the presence of non-essential work materials.
3. Provide safe and effective dispensers of protective gowns,

shoe covers and masks, as well as containers for their
disposal. Anything used with the patient must be dis-
carded immediately upon completion of care.

4. Minimize imaging requests to avoid patient referral to the
imaging service.

5. Avoid traffic of personnel entering and leaving the Covid-
19 traumatology ward.

6. Perform resolutive procedures for the repair of soft tissue.
7. At the end of the care, do not allow the patient to wander

outside theward. In case of amajor (spinal, femoral) or open
fracture requiring hospitalization and/or surgical manage-
ment, a computed tomography scan of the thorax should be
requested because the Covid-19 test result may be delayed.
In a recent study4 evaluating patients with major fractures

and Covid-19, three of them were negative on RT-PCR on
admission, andtheirdiagnosiswasconfirmedbyacomputed
tomography scan revealing findings suggestive of pneumo-
nia related to SARS-CoV-2.4,15

8. At outpatient discharge, schedule a supervised appoint-
ment to a specialty office dully prepared for two situa-
tions: Covid-19-positive or suspected trauma patients,
and patients with no Covid-19 suspicion. If possible,
follow-up visits should be carried out via telemedicine.

The remaining trauma patients, with little suspicion of
Covid-19, should be submitted to rapid tests to rule out
infection in 10 to 15minutes due to the high percentage
(ranging from 25% to 50%) of asymptomatic subjects. For
trauma studies, request a supplementary chest radiography.13

Severe polytraumatized patients deserve a special men-
tion, since resuscitation or acute care rooms must follow all
hygiene and protectionmeasures for the trauma team. In the
epidemiological context, every patient with these features
must be considered potentially infected.13

Pediatric Emergency Trauma Patient
Although pediatric cases should follow the same aforemen-
tioned recommendations, their musculoskeletal biology
warrants some considerations14,16

If possible, treat the following diagnostic suspicions with
no radiology support:

(a) Soft tissue injuries.
(b) Wrist, scaphoid, forearm, clavicle, and proximal humeral

fractures.
(c) Long bone fractures with clinical deformity.
(d) Foot fractures with no significant clinical deformity or

swelling.

The Following Injuries Can Be Treated with no Cast
(Using Removable Immobilization)

(a) Knee ligament and simple patellar injuries.
(b) Stable ankle fractures.
(c) Rearfoot, midfoot, and forefoot injuries.

A one-time outpatient check-up at 4 to 12 weeks, depending
on the fractured limb or bone, is acceptable for most injuries.

Table 6 (Continued)

Location Mechanism Study groups involved

Operating
room 2

Urgent surgery with aerosol generation and blood
droplets in Covid-19-positive patients or subjects
with fever and/or respiratory signs

1. PAPRs if available or
2. Tight-fitting NIOSH-certified N95 mask
3. Eye protection: goggles (with lateral cover) or face shields
4. AAMI level III disposable surgical gown
5. Double surgical gloves with extended cuff (alternatively, vertical

strips of tape can be used to keep gloves secured to gown)
6. Shoes must be fluid-resistant and easily decontaminated

(disposable shoe covers may increase contamination risk)
7. Hand hygiene before and after putting on/taking off PPE
8. Take a shower after procedures generating respiratory aerosols.

Recovery
room

PPE removal 1. Pay special attention to avoid self-contamination during PPE
removal.
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Close initial follow-up with radiographs at 2 weeks and
subsequent teleconferences at 4 to 6 weeks is appropriate at
these circumstances:

(a) Patellar subluxations and dislocations, knee ligament
injury, and meniscal injuries, except for locked knee.

(b) Lateral malleolar fractures and potential ankle avulsion
fractures.

(c) Foot injuries, except for suspected midfoot and rearfoot
injuries.

(d) Displacedwrist, forearm, clavicle and humerus fractures,
including proximal humeral fractures, reduced at the
operating room.

(e) Supracondylar Gartland type-2 or -3 fractures requiring
reduction under anesthesia.

Injuries Definitively Managed with Cast at the
Emergency Room for Eventual Removal at Home and
Subsequent Teleconference at 4 to 6 Weeks

(a) Ankle fractures with no neurovascular or soft tissue
involvement (Salter Harris 2, triplane fracture, Tillaux
fracture). A small number of these patients may require
intervention:
– Admit the patient if there is a high risk of compart-

ment syndrome (high-energy injuries or adolescent
subjects).

– Consider sedation to reduce a clinically important
deformity.

– Accept that residual deformity, joint involvement, or
poor union may require corrective surgery.

(b) Displacedwrist fractures reduced at the emergency room
in children under 10 years old.

(c) Non-displaced ankle and forearm fractures.
(d) Non-displaced supracondylar, Gartland 2 fractures.
(e) Clavicle fractures.
(f) Non-displaced lateral condylar fractures.

Regarding the aforementioned recommendations, there
should be a strong agreement at the institutional level to
coordinate and unify the management of all adult and
pediatric patients according with the local epidemiological,
infectious, and healthcare scenario.

Performance of Surgeries during this Stage

Initially, we recommend reviewing informed consent forms
and adding information regarding Covid-19.9 Assume all
patients are asymptomatic carriers because tests have shown
variable sensitivity, ranging from 77% to 92%, and there were
severe cases with repeated negative tests.17–19

How to Manage the Operating Room in
Cases of Confirmed or Suspicious Covid-19-
Positive Patients?

Ideally, due to the large amount of aerosol, the main mecha-
nism for the spread of SARS-Cov2,20 operating rooms must
be negatively pressured, especially in surgeries under gas

sedation or general anesthesia. So far, there are few reports
about it, mainly two,21,22 including one on negative pressure
use during anesthetic induction, and another in patients
with colon cancer submitted to surgery. Laminar flow is not
recommended.23

At least three filters between the patient and the operat-
ing room staff are required (for instance, respirator, mask use
by the staff, and mask use by the patient until intubation).

The PPE should include a mask with N95 filters or similar
(FPP2 or FPP3), eye protection, gloves, disposable apron, blue
balaclava,23 shoe covers,24–26 and, ideally, a face shield23

(►Table 6). Suits with headtops23 are not recommended
because the motor unit may spread infected droplets inside
the garment, maybe even increasing the viral load.

All aerosol-generating situations must be avoided during
surgery. Two specific recommendations include the use of a
covered electrosurgical unit with suction (cut theblue part of
the suction tube and, with a scalpel, make a slot at the
transparent part to pass the tip of the electrosurgical unit;
this enables smoke [which aerosolizes the virus] aspiration
during the section) and to avoid pulsatile rinsing.23 In
addition, be careful when drilling, and, if possible, use a
manual drill that produces lower levels of blood dispersion
and aerosol formation.23

As far as possible, use absorbable sutures and cover the
woundswith transparent plastic (such as Tegaderm [3M, Saint
Paul, Minnesota, US]) to observe them without uncovering.
Minimize contact with the patient at the outpatient setting23

(wounds can also be monitored using telemedicine).
It is recommended that the anesthesiologist stay alone

with the patient at the operating room, and an anesthesia
assistant is deemed unnecessary. The operating room nurse
should never contact the medical surgical nurse, only leave
supplies on the sterile table.9 Everyone should stay inside the
operating room until the patient leaves it; next, PPE must be
properly removed within the operating room (►Fig. 1).22

What Surgeries Should be Performed in This
Period?

Vital urgencies and/or with risk of major sequelae (amputa-
tion, para/quadriplegia).

• Severe hand/foot injury.
• Compartment syndrome.
• Unstable pelvic fracture with current or imminent hemo-

dynamic compromise.
• Spinal cord trauma with neurological compromise.
• Tumors with imminent long bone and/or spinal fracture

with current or imminent neurological compromise.
• Cauda equina syndrome.
• Dislocation of native or prosthetic joints (reduction at the

emergency room).
• Joint fractures with major deformity resulting in neuro-

logical and/or vascular compromise that does not improve
after orthopedic reduction and adequate immobilization.

• Gustilo III or equivalent open fractures.
• Femoral fracture in subjects under 45 years old.
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• Abscesses with no septic compromise: drainage at the
emergency room.

• Infectious arthritis with systemic involvement (formal
sepsis): main operating room.

• Traumatic injuries with no fractures but with neurovas-
cular compromise.

• Open traumatic injuries with no fractures and with acute
or subacute tendon injury.

• Patient with previous joint replacement who presents
fever, or requires wound drainage.

Urgencies with Delayed Treatment

• Gustilo I to II or equivalent open fractures.
• Hip fractures in elderly subjects must be resolved within

48 to 72 hours.
• Long bone fractures in the lower extremities: distal tibial

fracture, tibial plateau fracture Schatzker IV to VI. Reduc-
tion in one surgical time; consider the external fixator as
definitive surgery if it is used.

• Rapidly-progressive cervicoarthrosis myelopathy.
• Disabling radiculopathy with � M3 motor impairment.
• Patient with indication for joint replacement who

presents pain exacerbation.
• Compressive vertebral fracture, except for those orthope-

dically treated.

• Spine infection.
• Symptomatic proximal junctional kyphosis.
• Scoliosis with neurological deficit.

Delayed Treatment with Potential Disability that May
Be a Candidate for Complex Reconstruction

• Displaced fractures not described in the previous sections
with no risk of exposure, neurological or vascular com-
promise after reduction.

• Knee ligament injuries that do not involve formal knee
dislocation.

Non-urgent Conditions

• Any other orthopedic pathology not described here.

Hospitalizations should be reduced as much as possible; the
length of stay should be shorter than 23hours; patients
should be operated as soon as possible.27

Resuming Elective Surgery

To resume elective surgeries, we recommend the following:

1. At least 14 days of downward disease transmission
curve.

2. Clear, institutionalized protocols and compliance control.

Fig. 1 Management of coronavirus disease 2019 (Covid-19) patients in the operating room.
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3. Screening: prioritize more severe, urgent cases.
4. Consider mandatory testing of all patients who must

undergo surgery, considering the high percentage of
false-negative results (30%). Screening must include two
tests.

5. Do not relax personal protective measures.
6. Consider the capacity of beds at the hospital’s intensive

care unit before resuming surgery.
7. Consider whether support units are available. These units

may have been closed due to personnel issues, financial
problems, or contamination.

8. Psychological status of the personnel working at the
reopening.

9. Do not reduce the quality of care.28

Conclusions

1. Minimize contact with the patient, whether at the outpa-
tient facility, emergency room or surgical setting.

2. Be very strict with personal protection measures.
3. Do not operate anything that is not strictly urgent.
4. Maintain the communication and cohesion of themedical

teams, including for doctors in training.
5. Prepare for urgent care.
6. Do not disseminate unconfirmed information.
7. Centralize decisions and the use of the operating algo-

rithm in leadership groups.
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