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Abstract
Background The impact of the COVID-19 pandemic In Spain, especially in Madrid, suddenly affected all
the activity of the hospital including the suspension of all non-urgent surgical procedures. What´s more
crucial, the urgent procedures were seriously obstructed by to factors: the mandatory protection measures
(individual protection clothes, facemasks, and their initial stockout, etc), the redesigned �ow of the
patients in and out the operation room specially because the advisable diagnosis study of severe acute
respiratory syndrome related Coronavirus 2 in each patient.

Methods We review the patients treated in our orthopedic department during the outbreak of Coronavirus
disease 19. Based in our early experience and the emergency situation with high contagious rate in
Madrid, Spain, we have built a list of considerations and recommendations to guide orthopaedic units in
their resumption of their regular activity, focusing at the moment of reintroduce elective surgeries, during
the contained epidemic phases.

Results The mortality rate in Coronavirus disease 19 patients was 3/9 and in the non Coronavirus disease
group 4/23 developed pneumonia by Coronavirus2 (1 dead). There are no guidelines in literature for
orthopedic surgeons in the postpandemic phase.

Conclusion Coronavirus disease 19 patients have an elevated morbidity and mortality, surgery during this
pandemia can facilitate pneumonia by Coronavirus2. The return-to-practice measures in the orthopedic
units must take into account this fact. We recommend for each orthopedic surgery department to create a
�owchart, as ours, in order to restart surgical activity.

Introduction
On March 11th, 2020, the World Health Organization declared the disease caused by SARS-CoV-2,
Coronavirus Disease 2019 (COVID-19) as a pandemic1.

The impact of the pandemic In Spain, especially in Madrid, suddenly affected all the activity of our
hospital and quickly forced the adoption of damage control measures at all levels. Among them,
hospitalization capacity doubled to 549 beds, the Intensive Care Unit was strengthened quadrupling the
number of beds to 32, and emergency beds went from 14 to 73. In addition, non-urgent surgical activity
was cancelled following the recommendations of the regional and national health authorities2,3. In
addition, our Hospital, as a military hospital, has been leading the medical support during the Operation
“Balmis”, which has consisted of deployment of the Spanish Armed Forces on national territory to
confront the health emergency situation caused by the COVID-19 in Spain.

The redaction of this review is preceded by the slowdown in COVID-19 pandemic, there should be a
sustained reduction in rate of new COVID-19 cases in the relevant geographic area for at least 14 days
before resumption of the normal activity4. This trend advises the planning of how to gradually
reintroduce the usual activity of the surgical units that have seen their activity decrease drastically and
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whose immediate resumption is impossible considering the current situation of the post-emergency
pandemic transition phase5–7.

There is no evidence in current literature to guide orthopedic services towards the progressive
reintroduction of surgical activity8. The main scienti�c societies leave decision-making to each center and
the existing guidelines are mainly oriented to activity during the pandemic peak period.

The objective of this publication is to facilitate decision-making roadmap during the contained epidemic
phases9, focusing at the moment of reintroduce elective surgeries. This information based on our
suffered experience could help other Orthopedic departments about how to face up the following phases
of these pandemic

Our secondary goal is to con�rm if COVID 19 patients who have undergone urgent orthopedic surgery
have an increased morbidity and mortality10,11.

Materials And Methods
A systematic review was performed based on all relevant recommendations for orthopedic surgeons
published up to April 20th, 2020. An electronic database search of Pubmed, Medline, Embase Science
Citation Index Expanded, the Web of Science, Google Scholar and scienti�c societies (keywords: "COVID
19, guidelines”). All electronic databases were searched for articles published using the medical subject
headings (MeSH) or entry terms (Supplementary Material) ‘‘orthopedics, ‘‘surgery” and ‘‘diagnosis”. The
reference lists from the included studies were searched to identify additional studies. The literature
search strategy and study selection included 63 publications, of which 19 published articles were
systematically analyzed to achieve a summated outcome

Based on it, we have built a roadmap developing the main lines to take into account, thinking about the
points of maximum interest for the orthopedic surgery departments: ambulatory orthopedic consultation,
trauma emergency department, hospitalization, surgical activity, as well as diagnostic methods.

On the other hand, we reviewed all our surgical activity from March 14 (date of activation of the national
alarm state in Spain) ,to April 30, 2020, registering different variables such as: age, sex, reason for
surgery, pre-surgical Polymerase Chain Reaction (PCR) for Severe acute respiratory syndrome-related
coronavirus 2 (SARS- CoV-2), post-surgical PCR SARS- CoV-2, perioperative complications and death. We
compare all these variables in 2 groups, one COVID diagnostic (-) and the other COVID diagnostic (+)
(PCR + or radiological test compatible with pneumonia). We accept only patients older than 60 year. Being
small groups, we did not analyze any statistical analysis to detect whether COVID patients have an
increased risk of morbidity and mortality. But we describe trends.

Results
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We review 19 published articles by 4 members of the orthopedic department of our hospital to achieve a
summated outcome and to create a guideline in order to build up our activity in the post pandemic phase.

Between March 14th and April 30th, 32 patients older than 60 years underwent surgery, all of them
because of fractures. 9 of the 32 patients had respiratory symptoms and radiological data of pneumonia
and/or PCR (+). This was our COVID (+) group. In this group, 3 patients have PCR (+) before surgery and 4
after surgery. Of all the COVID (+) patients, 3 died during the �rst postoperative month and 1 suffered a
pulmonary thromboembolism, that required treatment with low molecular weight heparin. No surgical
wound infection was recorded.

In the non-COVID group (23 patients), there were 4 readmissions in hospital during the �rst month of
follow up because of COVID 19 pneumonia and one of them dead. In this group we did not found
infections of the surgical wound. There were two postsurgical complications observed: 2 early
osteosynthesis failures in hip fractures because hip screw was intraarticular as the screw was too long.

Discussion
This report, to the best of our knowledge, is the �rst that focus fractures surgery and describe early
mortality in COVID 19 patients older than 60 years.  The city of Madrid is one of the tree main and earlier
focus of diseases outbreak in Spain. Spain in one of the most affected countries in relative terms in the
world.  All of the 32 patients included in this study came from Madrid. We choose patients older than 60
years because we wanted to focus on older population as they are the most affected by SARS-CoV-2.

In the COVID group and in non-COVID group, there were no infections of the surgical wound. No
differences were found in wound complications. We could no �nd any study leading with surgical wound
and COVID 19.

In the non-COVID 19 group: There were two postsurgical complications observed: 2 early osteosynthesis
failures in hip fractures. This fact is unusual as the average of osteosynthesis failure per year in our
hospital is 4 failures. We found too high the number of failures in one month and we explain it because
the surgical team wore  personal protective equipment (N95 mask, face visor mask, 2 pairs of gloves,
waterproof gown)  that makes physically harder the surgery so it could exhaust the surgeon so choosing
incorrect screw length. None of them have symptoms of COVID 19 before surgery.  4 patients developed
symptoms of COVID 19 quickly after surgery. We believe that surgical patients may have a higher risk of
infection with SARS- CoV-2 or develop the disease. Surgery may not only cause immediate impairment
immune function12 but also induce early systemic in�ammatory response.

In the COVID group the mortality rate was unacceptably high during the early follow up (3/9). This leads
us to think that COVID 19 patients who undergo surgery need exhaustive follow-up to foresee the possible
complications that, with a high incidence in this study, lead to death. Currently, there´s no speci�c
treatment for SARS-CoV-2 infection with proven e�cacy available, and supportive measures remain the
main-stay of COVID-19 treatment. Thus, the patient’s immune function is a major determinant of the
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disease severity, and populations with low immune function, like older people are more vulnerable and
have high mortality after COVID-19 infection11,12. Our work coincides with Lei et al11 in high mortality
rate, which should put all surgical services on alert when resuming their usual surgical activity, if their
population has not yet achieved immunity against this virus. This fact is our main concern and the
reason for developing a roadmap to the normality as follows.

Literature review and roadmap in orthopedic department:

A. Return to practice in the ambulatory orthopedic consultation.

In the development of the ambulatory orthopedic consultations it will be convenient to associate the
telemedicine with the face-to-face consultation. An overstress is expected on outpatient at the con�uence
of three patients cited sources from the time the patients be allowed to free movement. Therefore,
according to the way that patients have been screened by telephone, the less extra workload it will be
involved. Until then, telematic consultations should be prioritized as recommended by the Spanish
Society of Orthopedic and Trauma Surgery13 and the Spanish Society of Preventive Medicine, Public
Health and Hygiene14 in their guidelines, and as it has been included in other international works15.

Only oncological patients, follow-up of traumatic injuries and others pathologies whose prognosis may
worsen without a correct and close follow-up will be cited for face-to-face consultation. Staff of the
receiving ward should be noti�ed in advance of any transfer and must be informed that the patient has
possible or con�rmed COVID-1916.

B. Return to practice in the trauma emergency department.

During the contained epidemic phase9, a progressive rise in the number of admissions to the Emergency
Department is to be expected, as the containment measures are withdrawn. During the time deemed
appropriate by the health authorities, protection measures against COVID-19 must be taken into account
to avoid a possible outbreak and limit a second wave.  The protocols of each center will be maintained17,
ensuring at all times the availability of personal protective equipment for the staff.

The period for avoiding indications for surgical treatment when exists an adequate conservative
treatment has not yet been agreed, furthermore, that period will depend on:

Logistics situation of each center: recovery of medical staff and recovery of resources after the �rst
wave of the epidemic.

Epidemiological situation in our patients. This is especially important since a high number of
complications have been described in COVID-19 patients who underwent surgery with a signi�cant
increase in mortality18,19.

C. Return to practice in hospitalization.
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Due to the need to avoid contact between COVID-19 and non-infected patients, it would be advisable to
ensure the existence of a clean area in the hospital. For this, it is essential to determine the diagnostic
tests necessary to be admitted in this area, and protect all patients from hospital-acquired COVID-19
infection throughout the contained period with the use of proper surgical masks and hand hygiene by
healthcare personnel and patients18. Visitors to all areas of the healthcare facility should be restricted to
essential visitors only, such as parents of pediatric patients16.

Clean area of hospitalization: contact precautions should be taken, such as the use of a
mask, gloves and proper uniform for all members of the staff, apart from the screening of
subclinical infection in healthcare personnel20,21. A member of the unit must be designated
to carry out surveillance, prevention and control measures, and to act as a liaison with the
Epidemiological Surveillance Service22. (�gure 1)

COVID-19 area of hospitalization: precaution should be estimated according to each facility.
The personnel should be equipped with personal protective equipment and in the daily
evaluation of the patients by the orthopedic surgeon; assess that this monitoring can be
carried out by non-susceptible professionals (younger staff without comorbidities)14.

 

D. Return to practice in surgical activity.

Prior resumption of elective surgery, facility shall have appropriate number of intensive care unit and non-
ICU beds, personal protective equipment, ventilators, medications, anesthetics and all medical surgical
supplies4. Four possible scenarios are possible to consider (COVID-19 screening must be done on all of
them):

Emergency Surgery: the surgical treatment of a compartment syndrome or open fractures
must be performed without delay in all cases adopting appropriate precaution measures.

Urgent Surgery: patients with fractures of the long bones can wait until the patient is
medically stable, but should generally be done within 2 days, reducing the length of stay in
hospital the least number of days required.

Preferential Elective Surgery:the surgery should not be delayed, and an attempt will be made
to schedule at the usual time according to the waiting list, adopting precaution measures
depending on the type of patients.

Elective Surgery: this surgery that is scheduled in advance because it does not involve a
medical emergency. In case of elective surgery, it should be delayed until the facility
recovers all its logistical and healthcare capabilities.

The change in the epidemiological phase will be dictated by the competent health authority. In all phases,
type of surgeries must be adapted to the logistical and human capabilities available  (Figure 2).



Page 7/12

Following the directions of the ‘Disease Outbreak Response System Condition' (DORSCON)15,19, that is a
colour-coded framework that shows the current disease situation, we could plan elective surgeries,
considering its complexity and the estimated length of hospital stay17,19,23 (Table 1).

In the absence of standards in the recommendations, each center must establish the clinical, analytical
and microbiological criteria, imaging tests or epidemiological history that make a patient candidate for
elective surgery. Based on the available information, we have developed a speci�c protocol in our center
to reintroduce elective surgeries. We propose, in all elective surgery cases, a COVID-19 screening based on
epidemiological, clinical, analytical criteria, imaging tests and microbiological tests (Figure 3). Moreover,
we should prioritize the list of previously cancelled and postponed cases.

Conclusion
We are facing a continuous epidemiological changing situation, in which we cannot yet ensure the
reappearance of new outbreaks as aggressive as the one that affected us in March 2020.

This retrospective cohort study showed a 33% mortality rate in the COVID group. Surgery during this
pandemia can facilitate pneumonia by CoV-SARS 2. The return-to-practice measures in the orthopedic
units must take into account this fact.

The two main scenarios in which we will work in the following months are the COVID-19 patients care
and non-infected patients care, which will require great commitment from other hospital services, as
Internal Medicine or Microbiology, in the screening and treatment of these patients. Surgical treatment
indication will be expanded progressively, reintroducing surgical procedures according to complexity
levels, logistics capacity of each facility and the epidemiological situation.

In any case, planning the progressive abandonment of COVID-19 measures and operational structures
should allow to resume them all immediately if a new COVID-19 outbreak appears.

List Of Abbreviations
COVID 19: Coronavirus disease 19

PCR: Polymerase Chain Reaction

SARS-CoV2: Severe acute respiratory syndrome related Coronavirus 2

DORSCON: Disease outbreak response system condition

Declarations
 



Page 8/12

Ethics approval and consent to participate: The authors declare that this work was exempted of
statement of ethics approval by the ethic committee of Hospital Central de la Defensa (Ceim).

Consent for publication: Individual person´s data for publication are consent from all authors included in
the study.

Availability of data and materials: Data and material are available, please contact authors if applied.

Competing interests: The authors declare that there is no con�ict of interest.

Funding: No funding was need for this work.

Authors' contributions: The authors declare that all of them collaborate in this manuscript: DCV analyzed
and interpreted the patient data and was the major contributor in writing the manuscript. CRM, JAOGR,
RGC and MHM reviewed all relevant papers published about Orthopedics surgery and COVID 19, AMH
created table and �gures. FJAJ translate the manuscript. All authors read and approved the �nal
manuscript.

Acknowledgements: To all Orthopedic Surgery department of Hospital Central de la Defensa “Gómez
Ulla”.

Dra. Diana Crego Vita

Dr. Carlos Rodríguez Moro

Dr. José Adolfo Orellana Gómez-Rico

Dr. Rafael García Cañas

Dra. Mónica Huecas Martínez

Dra. Azucena Martín Herrero

Dr. Francisco Javier Areta Jiménez

References
1. World Health Organization (WHO). WHO´sDirector General declaration on COVID 19 [Internet]. 2020

[cited 2020 May 4]. Available from: https://www.who.int/es/dg/speeches/detail/who-director-
general-s-opening-remarks-at-the-media-brie�ng-on-covid-19---11-march-2020

2. Sarac NJ, Sarac BA, Schoenbrunner AR, Janis JE, Harrison RK, Phieffer LS, et al. A Review of State
Guidelines for Elective Orthopaedic Procedures During the COVID-19 Outbreak. J Bone Jt Surg. 2020
Apr;In press.



Page 9/12

3. Guo X, Wang J, Hu D, Wu L, Gu L, Wang Y, et al. Survey of COVID-19 Disease Among Orthopaedic
Surgeons in Wuhan, People’s Republic of China. J Bone Jt Surg. 2020;In press.

4. American College of Surgeons, American Society of Anesthesiologists, Association of periOperative
Registered Nurses, American Hospital Association. Joint Statement: Roadmap for Resuming Elective
Surgery after COVID-19 Pandemic. 2020.

5. Holloway R, Rasmussen S, Zaza S, Cox N, Jernigan D. Updated Preparedness and Response
Framework for In�uenza Pandemics. MMWR. 2014;63(6):1–18.

�. European Center for Cisease prevention and Control. Guide to revising the in�uenza pandemic
preparedness plan – lessons leraned from the 2009 A(H1N1) pandemic. Estocolmo; 2017.

7. Madhav N, Oppenheim B, Gallivan M, Mulembakani P, Rubin E, Wolfe N. Pandemics: Risks, Impacts,
and Mitigation. In: Disease Control Priorities, Third Edition (Volume 9): Improving Health and
Reducing Poverty. 2017.

�. Stinner DJ, Lebrun C, Hsu JR, Jahangir AA, Mir HR. The Orthopaedic Trauma Service and COVID-19 –
Practice Considerations to Optimize Outcomes and Limit Exposure. J Orthop Trauma. 2020;In press.

9. Chang Liang Z, Wang W, Murphy D, Po Hui JH. Novel Coronavirus and Orthopaedic Surgery. J Bone
Jt Surg. 2020;1:1.

10. Mi B, Chen L, Xiong Y, Xue H, Zhou W, Liu G. Characteristics and Early Prognosis of COVID-19
Infection in Fracture Patients. J Bone Jt Surg [Internet]. 2020 Apr;0(0):1. Available from:
https://doi.org/10.1080/03056244.2018.1546429

11. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characteristics and outcomes of patients
undergoing surgeries during the incubation period of COVID-19 infection. EClinicalMedicine [Internet].
2020;000:100331. Available from: https://doi.org/10.1016/j.eclinm.2020.100331

12. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of 99
cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet [Internet].
2020 Feb;395(10223):507–13. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0140673620302117

13. SECOT. Importancia de la telemedicina en las consultas externas de cirugía ortopédica y
traumatología durante la pandemia COVID-19. 2020.

14. SEMPSPH. Informe técnico de la Sociedad Española de Medicina Preventiva, Salud Pública e
Higiene. Propuesta de medidas y cuestiones a considerar para la fase de transición de la pandemia
por SARS-CoV-2 en España. 2020.

15. Chang Liang Z, Wang W, Murphy D, Po Hui JH. Novel Coronavirus and Orthopaedic Surgery: Early
Experiences from Singapore. J Bone Jt Surg Am. 2020;In press.

1�. Public Health England. Reducing the risk of transmission of COVID-19 in the hospital setting. 2020.

17. Vannabouathong C, Devji T, Ekhtiari S, Chang Y, Phillips S, Zhu M, et al. Novel Coronavirus COVID-19:
Current Evidence and Evolving Strategies. J Bone Jt Surg. 2020;In press.



Page 10/12

1�. Mi B, Chen L, Xiong Y, Xue H, Zhou W, Liu G. Characteristics and Early Prognosis of COVID-19
Infection in Fracture Patients. J Bone Jt Surg. 2020;In press.

19. Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical characteristics and outcomes of patients
undergoing surgeries during the incubation period of COVID-19 infection. EClinicalMedicine. 2020;In
press.

20. Lansbury LE, Brown CS, Nguyen-Van-Tam JS. In�uenza in long-term care facilities. In�uenza Other
Respi Viruses. 2017;11(5):356–66.

21. National Center for Immunization and Respiratory Diseases (NCIRD) Division of Viral Diseases.
Centers for Disease Control and Prevention. Key Strategies to Prepare for COVID-19 in Long-term
Care Facilities (LTCFs). 2020.

22. Wagner LM, Roup BJ, Castle NG. Impact of infection preventionists on Centers for Medicare and
Medicaid quality measures in Maryland nursing homes. Am J Infect Control. 2014;42(1):2–6.

23. DePhillipo NN, Larson CM, O’Neill OR, LaPrade RF. Guidelines for Ambulatory Surgery Centers for the
Care of Surgically Necessary/Time-Sensitive Orthopaedic Cases during the COVID-19 Pandemic. J
Bone Jt Surg. 2020;In press.

Table

Table 1. Levels of surgical complexity. Modified from 21.

  1 2 3 4

Surgery duration (min) <30 30-60 60-120 >120

Estimated blood loss (cc) <100 100-250 250-500 >500

Number of surgeons 2 3 4 >4

Postoperative ICU stay <1% 1-5% 5-10% 10-25%

Length of hospital stay (hours) 0 <24 24-48 >48
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Figure 1

Personal protective equipment in ward and consultation.

Figure 2

Types of surgery depending on the epidemiological situation.
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Figure 3

Preoperative evaluation algorithm for elective surgery in the COVID-19 contained phase.


