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Abstract

Background: The novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused the largest global healthcare crisis
of the last century since its emergence in December 2019. As more of the condition’s chronicity became evident and the government
policies changed, the unlocking of the orthopedic wards seemed necessary. In this study, we decided to share our experience
regarding the unlocking of our orthopedic ward in the largest tertiary referral hospital of Iran and to explain its negative and
positive consequences.

Methods: This observational study was done in Imam Khomeini Hospital Complex, Tehran, Iran, from April to August 2020. We
extracted the data regarding the number of elective/trauma operations, emergency patients, and morning report sessions
attendance from our registry database. The data were analyzed and plotted using Microsoft Excel 365.

Results: The mean weekly number of orthopedic operations decreased from 50 for elective and 30 for trauma operations in January
2020 to almost zero for both in late March and early April 2020 [the first coronavirus disease 2019 (COVID-19) peak]. Following the
department unlocking, the mean weekly elective and trauma operations returned to 50 and 20 by mid-June, respectively. The mean
weekly orthopedic emergency visits followed the same order with decrease from 50 to almost zero in late March and increase to 70
in mid-June. However, by the beginning of the second wave, it decreased to almost 38 in early July and further to 28 in late July by
the end of the second wave.

Conclusion: The unlocking of the orthopedic department in a tertiary referral hospital during the COVID-19 pandemic is possible, provided
that there is a set of protocols for patient care in the ward, emergency room (ER), operating room (OR), and clinic during the pandemic.
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Background

The novel severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has caused the largest global
healthcare crisis of the last century since its emergence in
Wuhan, China, in December 2019 (1-3). It was announced as
a pandemic by the World Health Organization (WHO) on
March 11, 2020 (4). To date (August 28, 2020), 24587513
confirmed cases and 833556 deaths have been reported
worldwide (5). Iran was one of the first countries affected
by the disease (6). A number of 369911 confirmed cases and
21249 deaths has been reported so far, which puts Iran in
the first rank of total confirmed cases in the WHO Eastern
Mediterranean Region (EMRO) and in the 12™ rank
worldwide (5). At the very moment, more than one Iranian
is getting the disease every minute and, one Iranian is
dying every 10 minutes due to coronavirus disease 2019
(COVID-19) infection (5).

Since the very emergence of the pandemic, it imposed a
massive burden on the health sector and all aspects of
medical practice, including even those specialties not
directly related to the outcomes of COVID-19 infection like
orthopedic surgery (7). Iran was not an exception, and our
orthopedic surgery community attempted to help in
handling the crisis by developing protocols and

instructions to modify the management of orthopedic
patients and accommodate it to the new circumstances
(8-10). This resulted in a substantial decrease in the rate of
elective orthopedic surgeries and the allocation of
orthopedic wards and healthcare staff to COVID-19 patients.
The orthopedic operating rooms (ORs) were only open to
emergent and urgent trauma patients (11, 12). Moreover, in
university hospitals, the training of orthopedic surgery
residents and medical students was almost ceased (11).

As more of the condition’s chronicity became evident and
the government policies changed from strict quarantine and
community containment rules to self-solation and social
distancing, the reopening and unlocking of the orthopedic
wards and activities seemed necessary (13-15). It was
particularly because many orthopedic patients with semi-
urgent and chronic conditions required surgery as they had
been postponed since the beginning of the pandemic (15).
Furthermore, with the downslope of the COVID-19 infection
rate, the educational activities needed to resume, as they have
been almost limited to tele-education and webinars with no
place for practice-based learning for nearly four months since
February 2020. In this review study, we decided to share our
experience regarding the unlocking of our orthopedic ward
in one of the largest tertiary referral hospitals of Iran and to
explain its negative and positive consequences.
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The Characteristics of Our Department

Our orthopedic department is placed in Imam
Khomeini Hospital Complex (Tehran, Iran), which is the
largest general tertiary referral hospital of the country with
more than 1300 active beds and almost all the medical
subspecialties (16). Our department is an orthopedic referral
center in the country and has nearly all the orthopedic
subspecialties, including arthroplasty, tumor, spine, sports,
shoulder, foot and ankle, and hand surgery. There is also a
trauma section for orthopedic trauma patients. We have a
specialized orthopedic OR complex with six active ORs, in
which an average of 460 orthopedic operations, 360 elective
and 100 trauma cases, were performed monthly before the
beginning of the COVID-19 pandemic.
A Brief Report on the Lockdown Period

With our hospital becoming one of the leading referral
centers for admitting COVID-19 patients, the hospital
policy was not to admit trauma patients. Our department
also decided to postpone all the elective surgeries.
Therefore, our monthly operation rate decreased from 360
elective and 100 trauma surgeries to almost zero in the late
February and March 2020. The only orthopedic surgeries
performed during this time was limited to necessary
amputations for diabetic feet and arthrotomies for septic
arthritis, which also decreased by 90%. The orthopedic
interns and students were discharged, and the resident
shifts were reduced so that they could take part in the
corona treatment team. We also used telecommunication
and virtual office system to communicate with the patients
for their follow-up. The educational programs carried on in
the form of daily virtual morning reports and weekly
journal club/case presentation webinars (11).
The Unlocking of Our Department

As the downslope of COVID-19 incidence began in Iran
by early April and as the disease showed no imminent sign
of leaving the community, the strict prohibitions on social
activities and interactions were modified, and the small
and large businesses came back to work. Nevertheless, the
social distancing protocols were continued. Those medical
subspecialty fields like orthopedics, which were unrelated
to COVID-19 patients’ care and had almost completely
stopped their activities to make their facilities and staff
available to COVID-19 patients, were not an exception in
this process. On the one hand, our hospital policy changed
to readmit the trauma patients from the Emergency
Medical Service (EMS) and our department turned back
into its previous state of a “¢trauma center’. On the other
hand, there was an increasing demand from patients with
chronic disabilities and non-urgent conditions, whose
elective surgeries had been postponed due to the COVID-19
epidemic for nearly four months. These included mostly
the patients requiring hip or knee arthroplasty,
musculoskeletal tumor surgery, and pediatric surgery
with a time limit. As a result, our wards and ORs were to be
reopened, and our clinics were to accept new patients; as
formerly, only follow-up patients had been visited in our
clinics. However, in advance, we required a set of protocols
for the OR, orthopedic wards, orthopedic clinics, and
emergency room (ER). After multiple consulting sessions,
these protocols were established by the head of our
department, the orthopedic and anesthesiology faculties
atour institute, and an infectious disease specialist.

Methods

This observational study was done in Imam Khomeini
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Hospital Complex from April to August 2020. Our primary
outcomes were the number of elective and trauma
orthopedic operations, the number of emergency orthopedic
patients, and the number of faculties, residents, and
fellowships attending the morning sessions. We extracted
these data from our registry of operations, emergency visits,
and morning report attendance list. The data were analyzed
using Microsoft Excel 365. Bar and line charts were used to
depict data along the time. We reported the number of
operations, emergency patients, and morning report
attendance on a daily, weekly, and monthly basis. The
protocols of unlocking used in our study were established
after multiple consulting sessions with the presence of the
head of our department, the orthopedic and anesthesiology
faculties at our institute, and an infectious disease specialist.

The Unlocking Protocols
In general, the orthopedic operations performed in

our institute are one of the two types: elective and trauma.
Since the beginning of the pandemic, our hospital
allocated a special unit with the help of emergency
medicine and infectious diseases services to screen all the
patients who enter the hospital for either elective or
emergency care, for COVID-19. The screening is done by
taking history of COVID-19-related symptoms and signs,
checking vital signs and pulse oximetry, and physical
examination. Any elective patient who has symptoms and
signs suspicious for COVID-19, oxygen saturation of less
than 93%, or fever (temperature > 38 °C) should undergo
further radiologic and laboratory work-up for COVID-19
and cannot be admitted unless COVID-19 is ruled out.
Those patients in need of emergent care are admitted in
the emergency ward allocated to COVID-19 and undergo
COVID-19 work-up while receiving their required emergent
care. We performed no routine chest x-ray, high-resolution
computed tomography (HRCT) chest scan, COVID-19
polymerase chain reaction (PCR) test, and antibody
screening. As a result, all our patients undergo the
necessary basic screening and are separated prior to
admission. Nevertheless, a set of protocols were required
for the clinics, ER, wards, and ORs. The specific protocols
related to each section are presented below.

ER Protocols

1. The orthopedic residents and interns are not required
to be physically present all the time; rather they
should be prepared on call when a patient needs
orthopedic attention/treatment.

2. The orthopedic interns and residents should use the
standard personal protective equipment (PPE) during
their ER attendance. In this regard, all the patients should
be considered possible silent carriers, and the basic PPE,
including wearing a surgical mask, medical gown, and
gloves during the visits, physical examination, and
performing procedures are mandatory.

3. The orthopedic room should be disinfected frequently,
at least every four hours daily, according to the WHO
guideline on “cleaning and disinfection of
environmental surfaces in the context of COVID-19” (17).

4. The patients needing surgery should undergo
necessary preoperative work-up and transferred to OR
as soon as possible to minimize the ER admission time.

5. The patients needing longer admission, who are
suspicious for COVID-19, should be transferred to the
wards allocated to COVID-19 care, and not the
orthopedic ward.

6. Those trauma patients with relative indications of
surgical treatment, that could be managed non-
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operatively, should undergo non-operative treatment
to reduce the workload on the OR and staff, and avoid
patients’ crowding at the OR.

Orthopedic Clinics Protocols

1. Asour clinic is usually busy with a range of 40-120 patients
on different days, we set a maximum limit of 30 patients
daily to avoid the patients’ crowding in the clinic.

2. Our clinic is composed of a room divided by paravans
into six compartments for visiting the patients. During
COVID-19, we decided that only half of the
compartments be active simultaneously.

3. The patients are allowed to enter the room alone with
no companion, if possible. For children or the disable
patients, who need someone’s help, only one company
is allowed.

4. No patient is allowed to enter the room before the
previous patient leaves it.

5. All the physicians, staff, and patients should use the
standard PPEs, including at minimum wearing a
surgical mask and disposable gloves.

6. The physician should disinfect their hands or change
their gloves after examining each patient.

7. Those follow-up visits which do not require the
physical presence of the patients are done through the
virtual clinic.

Orthopedic Wards Protocols

1. As mentioned above, all the elective and trauma
patients could be admitted to the orthopedic ward
only if they had gone through the screening schedule
performed by the special unit on hospital entry. Our
head-nurse checked the patient’s COVID-19 screening
sheet and it should have been ‘negative’ to sign the
patient’s admission card.

2. The distance between adjacent patient beds should
be 2 meters.

3. All the healthcare staff of the ward must use the
standard PPE.

4. If a patient becomes suspicious or diagnosed with
COVID-19 after his admission to the orthopedic ward,
he must be transferred to COVID-19 wards for further
work-up and treatment.

5. The trauma and elective patients should be discharged as
soon as possible, e.g., on the same or next postoperative
day. Practically, only the major trauma, e.g., pelvic, spine,
long bone fractures, or multiple trauma patients with
multiple fractures or associated brain/spinal cord or
internal organs trauma, were excluded.

6. The wards must be disinfected frequently, at least
every four hours, according to the WHO guideline on
“cleaning and disinfection of environmental surfaces
in the context of COVID-19” (17).

ORs Protocols

COVID-19 Trauma Patients

1. Every day, one or two OR rooms are allocated to only
COVID-19 trauma patients. No COVID-19-negative
patient was transferred to these rooms on that day.

2. At first, the anesthesiology team enter the room with
the minimum possible members and anesthetize the
patient. They must be provided with standard PPE for
COVID-19-positive patients, including at least an N-95
mask, face shield, medical gown, and gloves. During
inducing the anesthesia, the surgery team is not
allowed in the room.

3. After the anesthesia is done, the surgery team will
enter the room with the minimum possible members.
They must be provided with standard PPE for COVID-19-
positive patients, including at least an N-95 mask, face
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shield, medical gown, and gloves.

4. The OR must be disinfected completely after the
surgery is completed, and the patient leaves the room.

5. The COVID-19 patients are not transferred to the recovery
room. The recovery process is done in the OR, and the
patient is transferred directly to the COVID-19 ward.

6. The used surgical instruments are labeled as
COVID-19”, so that the disinfecting personnel become
well aware of that and use the standard needed PPE.

Non-COVID-19 Patients

1. The surgeries should be performed with the minimum
possible persons. As a result, no extra person, e.g., the
students and interns, is allowed in the OR.

2. The OR must be disinfected completely between
operations and before complete disinfection, the next
patient is not allowed in that room.

3. The surgeons, anesthesiologists, and nurses are
provided with standard PPE, including surgical masks,
face shields, medical gowns, and gloves.

“«

Recovery Room
1. The distance between patient beds must be at least
2 meters.

2. The anesthesiologist should attempt to transfer the
patients to their wards as soon as possible to avoid
crowding in the recovery room.

3. All the healthcare staff should be provided with the
standard PPE.

4. The recovery room should be equipped with a negative
ventilation system, if possible. Otherwise, the
appropriate ventilation should be present in the
recovery room.

Educational Protocols
As education is an inseparable part of our system in a

high-grade university hospital and postponing the

educational programs for long will seriously damage the
training of the orthopedic residents, we resumed our
educational programs, including the morning reports and
educational classes, hence the theoretical training, besides
reactivating the ORs, hence the practical training. Despite
continuing the weekly journal clubs and case presentations
through virtual webinars, our daily morning reports and
educational classes were held in-person. It was because all
the residents should have attended their shifts in the
orthopedic wards, OR, ER, and clinics, and it was easier and
more efficient for them to attend the classroom in person.

The faculties should have also attended the classes. Our

protocols for running the classroom were as follows:

1. There must be a longitudinal and horizontal distance
of at least 2 meters between adjacent persons.

2. Those residents or faculties, who were suspicious or
diagnosed with COVID-19, were prohibited from
attending the hospital for at least two weeks after
being symptom-free.

3. The air conditioners and ventilations must be active
during the class time.

4. The classroom, including all the chairs, desks, laptop,
and computer systems, must be disinfected every day
after the class is finished according to the WHO
guideline on “cleaning and disinfection of
environmental surfaces in the context of COVID-19” (17).

5. All the attending residents and faculties should use the
standard PPE, including at least a surgical mask,
during the class time.

Results

Applying the aforementioned protocols, our orthopedic
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department was unlocked and resumed its activity since
April 2020. The mean number of orthopedic operations,
both elective and trauma, and the mean number of
emergency orthopedic patients’ visits, both trauma and soft
tissue infections, incremented to its previous level. Figure 1
shows the mean weekly number of elective and trauma
orthopedic operations superimposed on the chart of the
daily new cases of COVID-19 in Iran. As can be seen, by the
beginning of the COVID-19 epidemic in early February 2020,
the mean weekly number of orthopedic operations
decreased from 50 for elective and 30 for trauma operations
in January 2020 to almost zero for both in late March and
early April 2020, simultaneous with the first peak of COVID-
19 in Iran (3070 new daily cases). However, in the downslope
of the first wave, ie., late April, we unlocked our
department, which was concurrent with unlocking many
other small and large businesses in the country. From that
time, as the charts show, the mean weekly number of
elective and trauma operations returned to its previous
rates of nearly 50 and 20 by mid-June, respectively. In this
time, two inauspicious events happened. First, the second
wave and peak of COVID-19 occurred throughout the
country, which was much more vigorous than the first one.
It resulted in a decrease in both the number of elective and
trauma patients. Secondly, a considerable proportion of our
residents, faculties, and OR staff got infected with COVID-19.
As a result, the mean weekly number of both elective and
trauma operations decreased to almost ten simultaneous
with the second peak of COVID-19 in Iran by mid-July (3500
new daily cases). This situation carried on for almost three
weeks and resolved with the recovery of almost all of the
infected residents and OR staff. Thus, we returned to and
even surpassed our previous weekly rate of operations, that
is, 60 elective and 30 trauma operations.

=p=flective =e=Trauma

Figure 1. The mean weekly number of elective and trauma orthopedic operations
superimposed on the chart of the daily new cases of coronavirus disease 2019
(COVID-19) in Iran

Figure 2 depicts the mean weekly number of orthopedic
patients visited in the ER against the chart of the daily new
cases of COVID-19 in Iran. This chart also follows the pattern
of the previously-discussed chart of the mean weekly
number of operations. As it is evident, the mean weekly
orthopedic emergency visits decreased from 50 to almost
zero in late March, simultaneous with the first COVID-19
peak. Concurrent with the first wave’s downslope in late
April, the weekly number of orthopedic emergency visits
incremented to 70 in mid-June. However, by the beginning
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of the second wave, it decreased to almost 38 in early July
and further to 28 in late July by the end of the second wave.
It was also concurrent with the period during which most of
our residents got infected with COVID-19. Thereafter, the
mean weekly number of emergency visits increased to its
previous number of 50 in early August and even more, i.e.,
70-80 in mid to late August.

EM patients

< 3070 3500

&0

=omEN patierts

Figure 2. The mean weekly number of orthopedic patients visited in the
emergency room (ER) against the chart of the daily new cases of coronavirus
disease 2019 (COVID-19) in Iran

As previously discussed, our daily morning reports and
educational classes were held in-person instead of virtual
classes since the beginning of unlocking the department.
We have a total number of 25 orthopedic residents in four
levels, six of which were in level four and did not attend the
hospital after March 2020. We have also three orthopedic
fellowships. Before March 2020 and COVID-19 emergence,
the mean daily number of residents plus fellowships and
faculties attending the morning reports and educational
classes were 28 and 6, respectively. During the first wave of
the COVID-19 epidemic, it decreased to almost 12 and 1,
respectively, although the classes were held virtually during
this time (Figure 3).

The mean of participants in Morning Reports

§|DLIDID 1. 1

BeforeMarch  March and &pril May-20 Jure20 Jul-20 faig-20
2020 2020

mResidents and Fellowships @ Attending

Figure 3. The mean daily number of residents, fellowships, and attendings taking
partin the morning reports and educational classes

Unlocking the department, we held the classes again in-
person, and the mean daily number of residents plus
fellowships and faculties rose to almost 19 and 5,
respectively. However, in mid-July, most of our residents, i.e.,
12 out of 19, got infected with COVID-19 and could not
physically attend the classes, and as a result, the chart shows
a decrease in the mean daily number of residents attending
the classes to 7. Nevertheless, they could attend classes
virtually. 3 out of 12 faculties were also infected and could
not attend the classes in person.
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COVID-19 in Residents and Staff: Our Experience

As discussed above, in mid-July, nearly two months
after the unlocking of our department, some of our
residents and faculties got infected with COVID-19. We
allocated a separate section to this issue because we think
it might be a helpful experience for our readers, as it
might happen in COVID-19 and any other similar epidemic
affecting the healthcare providers in an OR. As four
residents and six OR nurses got infected with COVID-19
(positive PCR test) in three consecutive days, the head of
our department, after consulting with the head of
infectious diseases service, in charge of the hospital
COVID-19 committee, decided to screen all the residents,
faculties, and OR staff for COVID-19 by PCR test. The test was
done on naso- and oro-pharyngeal swabs obtained by a
laboratory expert. The result was unbelievable, as 8 out of
the 15 remaining residents, 3 out of 12 faculties, and 14 out
of the 37 remaining OR staff, who were apparently
symptomless and healthy, became positive for COVID-19.
In total, 12 out of 19 residents (63.16%), 3 out of 12 faculties
(25.0%), and 20 out of 43 OR staff (46.51%), and in general,
50.0% of all healthcare workers were positive for COVID-19.
All the PCR-positives were discharged for at least two
weeks, and proper care was provided for them. It is a
valuable experience as if we did not take the situation
seriously and did not screen all our residents, faculties,
and OR staff for COVID-19, it might infect all of them and
the whole department might become locked again.
However, discharging the COVID-19-positive residents,
faculties, and OR staff, we kept our department working
with a lower rate of operations and patients and avoided
its possible re-lockdown.

Discussion

To our knowledge, there are not many studies directly
discussing the unlocking of orthopedic hospital
departments during the COVID-19 pandemic. In this study,
our purpose was to share our experience in the unlocking
process of our referral orthopedic department in a major
tertiary referral hospital, which is at the same time
struggling with the COVID-19 pandemic as a major referral
center for COVID-19 patients. This might be a valuable
experience, especially for countries with limited facilities
and equipment, due to either exhaustion following the
pandemic or the available local policies and circumstances.

We developed a set of local guidelines prior to
unlocking our department by a team of orthopedist,
anesthesiologist, and infectious disease specialist faculties
of our hospital. One of the most comprehensive studies
which have tried to provide guidelines regarding the
resumption of elective orthopedic surgeries during the
COVID-19 pandemic is the study of Parvizi et al. reporting the
recommendations of the International Consensus Group
(ICM) (18). This guideline emphasizes the need for screening
the elective orthopedic patients for COVID-19 by means of
thorough history taking and physical examination, and PCR
testing whenever possible (18).

We also had the same screening guideline although we
had no facility to test the patients by COVID-19 PCR
routinely. We performed PCR only in those with a positive
history or physical exam or when a suspicious epidemic
trend of COVID-19 infection happened in our residents and
OR staff. Many other of our guidelines are in complete or
relative consistency with the guidelines developed by ICM,
including the guidelines regarding the surgery, standard
PPEs, cleaning the rooms and instruments, and
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postoperative care of the patients in the recovery room (18).
We reported the trend of our elective and trauma
operations and ER visits from before the pandemic
through the first and second wave by now. We found no
similar study to compare in the literature. However, our
study’s disadvantage was that we could not report the
number of COVID-19 infections in the follow-up of our
patients due to the sudden emergence of the epidemic
and the lack of an efficient follow-up registry system. We
reported the number of residents and staff infected with
COVID-19. In a study by Dabas et al. regarding the
lockdown and unlocking of a non-COVID-19 trauma center
in Delhi, India, the overall rate of healthcare workers
infected with COVID-19 was 16.67%, most of which was
during the first week of the lockdown period. The
infection rate among doctors, nurses, and other workers
was 9.5%,10.0%, and 29.0% in their study (19). However, in our
study, the overall rate was 50.0%, with 63.16% of residents,
25.00% of orthopedic faculties, and 46.51% of OR staff getting
infected with COVID-19. Moreover, almost all the infections
happened two months after the unlocking had begun.

Conclusion

We think the unlocking of an orthopedic department
in a tertiary referral hospital during the COVID-19
pandemic is a necessity, as both trauma and elective
orthopedic patients need appropriate care. As mentioned
above, postponing the semi-urgent and chronic elective
surgeries would be troublesome for the patients, and if
COVID-19 is not to be cleared soon off the community, the
orthopedic field should find a way to live through it and
not to be ceased, just like other medico-surgical fields.
However, in advance, there is a dire need for a set of
guidelines and protocols for patient care in the ward, ER,
OR, and clinic during the pandemic. The orthopedic
departments can develop guidelines based on their own
local policies and available facilities or modify the
internationally available guidelines to their own
circumstances. Moreover, we should always be cautious
regarding our healthcare providers’ health state during a
pandemic and check them regularly for infection. With
the least signs of COVID-19 infection, we should screen all
the co-working healthcare workers, including the doctors,
nurses, and other staff for COVID-19, in order to diagnose
the silent carriers and isolate them. We should keep in
mind that it can prevent the re-lockdown of our
department during the unlocking period.
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