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Protection of Surgical Team from COVID-19
during Bipolar Hemiarthroplasty in an Infected
Elderly Patient

Sang Hyun Um, MD, Du-Han Kim, MD, Moon-Yul Youn, MD, Chul-Hyun Cho, MD,
Hyun-Ah Kim, MD*, Byung-Woo Min, MD, Ki-Cheor Bae, MD, Kyung-Jae Lee, MD

Department of Orthopaedic Surgery, * Division of Infectious Disease, Department of Internal Medicine,
Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu, Korea

The novel coronavirus disease 2019 (COVID-19), which began in Wuhan, China, has rapidly flared up all over the world, evolving
into a pandemic. During these critical times, we should give emphasis on infection prevention for the health care staff as well as
appropriate patient management in order to maintain the health care system. We report our experience in protecting a surgical
team from COVID-19 infection during a bipolar hemiarthroplasty in an infected patient. This case highlights the importance of ap-
propriate protection of the health care staff and education in minimizing the risk of transmission of the infection and maintaining

the health care system.
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In December 2019, the People’s Republic of China report-
ed a cluster of patients with pneumonia of unknown cause
in Wuhan, Hubei Province.” The name of this disease,
coronavirus disease 2019 (COVID-19), was announced
by the World Health Organization on February 11, 2020,
and a pandemic was formally declared on March 11,
2020.” Since epidemiologic data indicated that person-to-
person transmission of COVID-19 could be occurring,”
COVID-19 has rapidly spread to the entire world with
an increasing transmission risk within the community
and hospital. Although some institutions have released
guidelines for restructuring the trauma and orthopedic
service to minimize their patients’ and staff’s exposure
to COVID-19,” there is an increasing risk of infection
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transmission to some patients during these critical times.
Furthermore, there is little existent knowledge on the
preparation of the operating room (OR) for a COVID-19
patient and on the protection of the surgical team to help
in the prevention of a collapse of the health system.”
Herein, we present our experience in protecting a surgical
team during a bipolar hemiarthroplasty in a patient with
COVID-109.

CASE REPORT

The clinical practice protocol was reviewed and approved
by the Institutional Review Board of Keimyung University
Dongsan Hospital (No. 2020-04-080-001). The patient was
informed that this case would be submitted for publica-
tion.

Hospital Course of the Patient

On March 25, 2020, an 86-year-old male patient was
referred to our emergency care clinic for an operation
of a right femoral neck fracture. He sustained a slip and
fall injury on March 20, 2020, while being admitted to a
skilled nursing facility in Daegu, Korea. The patient had
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diabetes mellitus, chronic obstructive pulmonary disease,
and Alzheimer’s dementia and was only capable of indoor
activities before the injury. After the fall, the patient com-
plained of right hip pain, but no radiological examination
was done. Since February 18, 2020, there has been a rapid
increase in the number of confirmed cases of COVID-19
in the Daegu region and cases of mass infection occurred
in that facility. Nasopharyngeal swabs for COVID-19
detection were performed on all hospitalized personnel.
The patient was confirmed positive for COVID-19 one
day after the fall. He was transferred to a local COVID-19
treatment-designated hospital and was diagnosed with a
right femoral neck fracture. However, the hospital was not
prepared to perform orthopedic surgery for patients with
COVID-19.

Fig. 1. Anteroposterior chest radiograph obtained on March 26, 2020
(hospital day 1), showing diffuse peribronchial infiltration in the
parenchyma of both lungs.

Therefore, the patient was transferred to our hospital
for COVID-19 management and orthopedic surgery. From
March 26, 2020, one day after hospitalization, he had a fe-
ver above 38° Celsius, and radiological signs of pneumonia
were observed in chest radiography (Fig. 1). COVID-19
medical management was continued for 2.5 weeks until a
normal body temperature was achieved and signs of pneu-
monia were improved. However, the COVID-19 tests,
conducted on April 8 and April 14, were both positive
and he remained infectious. The orthopedic surgical team
needed to devise a plan for protecting the surgical team
from COVID-19 and performing the patient’s surgery.

METHODS

Preoperative Preparation

Prior to the surgery, the hospital infection control depart-
ment checked 3 factors: (1) Transportation: patient trans-
port method, the number of staff required, and the route
from the ward to the OR to minimize contact with other
hospitalized patients. (2) OR: the number of required
rooms, the required number of surgical staff including the
surgeons, nurses, and anesthesiologists, and preparation to
prevent contamination of other equipment in the OR. (3)
Education: how to wear and remove the personal protec-
tive equipment (PPE).

Preparation of OR

Three serial negative-pressure ORs were prepared and
designated as the “preparation room,” “operating room,’
and “undressing room” (Fig. 2). One day before the index
surgery, all unnecessary equipment was moved elsewhere
and all other equipment in these rooms was covered with
a transparent cover to protect from virus droplets (Fig. 3).
In addition, specific signs were placed at the door of each

room to guide staff entry and exit. Once they left a room,

Three negative-pressure operating rooms

Preparation room Operating room

2

Dress PPE (+PAPR) Operation
One way only
Entrance

Transport team

Negative pressure isolator

[
2 ) L 4

Undress PPE

Undressing room

g

Surgical team
Exit

Transport team

Negative pressure isolator

Fig. 2. Schematic diagram of the opera-
ting room layout, the surgical team
flow, and transport team pathway. PPE:
personal protective equipment, PAPR:
powered air-purifying respirator.
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Fig. 3. The day before the index surgery, all unnecessary equipment was
moved elsewhere and all other equipment in the room was covered with
a transparent cover to protect it from virus droplets.

Fig. 4. In the preparation room, all surgical staff wore waterproof, full-
body, protective clothing including boots and a powered air-purifying
respirator system, which drew clean air through a high-efficiency
particulate air filter was used to ease breathing. (A) Front view. (B)
Lateral view.

they were not allowed in again.

In the preparation room, all surgical staff (orthope-
dic surgeons, nurses, anesthesiologists, and other support-
ing personnel) entered already wearing their disposable
surgical scrub suit after surgical hand preparation with
water and chlorhexidine soap. Then, they wore waterproof
full-body protective clothing including boots. A powered
air-purifying respirator system, which drew clean air
through a high-efficiency particulate air filter, was used to
ease breathing (Fig. 4).

In the OR, the surgical staft received the patient and
performed anesthesia when the patient was brought into

Fig. 5. After appropriate patient positioning, additional surgical hand
preparation was performed over personal protective equipment with
the use of a sensor-activated surgical hand disinfectant dispenser
(isopropanol 65%, N-propyl alcohol 15%, and polyhexamethylene).

Fig. 6. After surgical hand scrubbing, a surgical gown and additional
gloves were worn for the index surgery. (A) Front view. (B) Back view.

the OR in a negative-pressure carrier isolator accompanied
by the transport team. Spinal anesthesia was performed to
prevent contamination of the anesthesia equipment and
patient aggravation. After appropriate positioning, addi-
tional surgical hand preparation was performed over PPE
with the use of a sensor-activated surgical hand disinfec-
tant dispenser (isopropanol 65%, N-propyl alcohol 15%,
and polyhexamethylene) (Fig. 5). Then, a surgical gown
and additional gloves were worn (Fig. 6). After operation,
the surgical staff transferred the patient to the transport
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team and sequentially exited the OR. In the undressing
room, the surgical staff removed all PPE under the su-
pervision of the supporting personnel from the hospital
infection control department. After all protective clothing
was removed, all the staff left the OR with masks (N95) on
and access to all three ORs was restricted for 48 hours for
disinfection.

Although the patient’s physical examination re-
vealed hypothermia (35.7°C) and hypotension (95/57
mmHg) in the immediate postoperative period, his vital
signs were stabilized on postoperative day 1 (body tem-
perature, 36.9°C; blood pressure, 110/60 mmHg; pulse, 89
beats per minute; respiratory rate, 18 breaths per minute;
and oxygen saturation, 98% while the patient was breath-
ing ambient air) and a chest radiograph did not show ag-
gravated signs of pneumonia.

Postoperative rehabilitation was started on postop-
erative day 1. A walker necessary for ambulation practice
was prepared in an isolated room before surgery. The
patient could not go to the physical therapy room of the
hospital unlike other patients who were not infected with
COVID-19, so we prepared a rehabilitation training in-
struction sheet, which he could easily see and understand.
Twice a day, using a monitor and microphone outside the
isolation room, a designated orthopedic nurse educated
the patient on rehabilitation exercises and monitored the
progress. The patient's rehabilitation started with ankle
dorsiflexion and quadriceps exercises, followed by straight
leg raise exercises, which lasted for approximately 4 days.
Since standing and walker-assisted ambulation training
may cause a fall, the nurse wore PPE and helped with
training at the time when the patient needed to stand and
walk to fill his prescription in order to minimize the time
of contact with the patient. One week later, he was able to
walk freely inside the isolation room using a walker.

RESULTS

Presently, the patient can sit on a wheelchair and is un-
dergoing physiotherapy (walking with a walker) in the
isolated negative-pressure room. This has also helped him
to recover from pneumonia. None of the surgical and sup-
porting staff tested positive for COVID-19 at postopera-
tive 2 weeks.

DISCUSSION

One of the most important things in this pandemic situ-
ation is to prevent the health system from collapsing due
to medical staff infection. For this reason, many organiza-

tions recommend avoiding situations that can cause expo-
sure between the medical staff and patients. For example,
the British Association of Oral and Maxillofacial Surgeons
strongly recommends avoiding unnecessary contact and
surgery because their workspace is in a high aerosol-
generating area.” Other COVID-19 prevention guidelines
specific to orthopedic surgeons have been released. The
guidelines of emergency British Orthopedic Association
Standards for Trauma and Orthopedics were released on
March 24, 2020, which provide recommendations on how
to manage urgent orthopedic patients during the CO-
VID-19 pandemic.” They recommend that upper limb
fractures should be treated nonoperatively. Penetrating
injury without contamination or neurologic deficit, and
abscesses should be managed in the emergency depart-
ment under local anesthesia. In the British Orthopedic As-
sociation’s guidelines, they recommended that surgical de-
cisions must consider both the best interests of the patient
and up-to-date knowledge of the locally available medical
resources.”

However, patients who cannot avoid surgery such as
those with trauma or malignant neoplasms keep showing
up. Furthermore, most hip fractures occur at home, and
the social isolation policy will not prevent such fractures.
According to a study by Morgan et al.”, the prevalence of
trauma in older people, such as femoral neck fractures, is
likely to remain the same, although major trauma patients
have been reduced by 50%. Orthopedic literature has
confirmed the advantages of early treatment of proximal
femoral fractures in the elderly.”” Catellani et al.” reported
the stabilization of respiratory parameters in 12 COVID-
19-positive patients who underwent surgical treatment of
proximal femoral fractures, and concluded that surgery
might contribute to the overall stability of the patients,
seated mobilization, improvement in physiological ventila-
tion, and general patient comfort in bed. For these reasons,
orthopedic associations recommend that surgical treat-
ment is still needed for limb-threatening injury or lower
limb fragility fractures.**” Moreover, avoiding surgery can
also cause a disruption in the residency programs due to a
prolonged COVID-19 situation."”

To the best of our knowledge, there are currently
few reports concerning the surgical team and OR prepara-
tion for orthopedic surgery in patients with COVID-19.>”
Rodrigues et al.” reported on the protocol developed at
their institution for treating trauma patients. In their spe-
cific scenario, the operative complex was divided into 5
zones. In zone 1 (the entry dressing room), the surgical
staft should don a disposable surgical suit, after which ap-
propriate surgical hand preparation should be performed.
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In zone 2 (the anteroom), wearing a lead garment is the
first act. Surgical hand scrubbing with an aqueous alcohol
solution should be performed, and the first pair of surgical
gloves should be put on. Next, a sterile, disposable, rein-
forced surgical gown, followed by the second pair of gloves
and surgical sleeve protectors should be put on. Zone 3 is
the OR. At the end of the surgical procedure, and while
still in zone 3, the surgeon should remove the gloves,
the sleeve protectors, surgical mask, hair cap, and gown.
In zone 4 (exit room), PPE removal is sequentially per-
formed. Finally, the surgical staff should remove the scrub
and bathe in zone 5 (exit dressing room). We operated the
COVID-19 patient safely using 3 negative-pressure ORs
according to the condition of our hospital. Because each
hospital has a different OR environment, it will be useful
for other institutions to report their COVID-19 safety pro-
tocols.

We reported our experience in protecting the surgi-

cal team from COVID-19 during a bipolar hemiarthro-
plasty in an infected elderly patient. This case highlights
that proper protection of health care staff and appropriate
education are important to minimize their infection with
COVID-19 and prevent a collapse of the health care sys-
tem.
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