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Abstract

The purpose of our study was to comprehensively assess the effect of the COVID-19 pandemic on knee and shoulder ar-
throscopy performed in an orthopedic department of a university hospital in Poland. This study compared the data on all
shoulder and knee arthroscopy procedures performed in two different periods: The period of the COVID-19 pandemic in
Poland (from March 4, 2020, to October 15, 2020) and the corresponding period prior to the pandemic (March 4, 2019, to
October |5,2019). The study evaluated epidemiological data, demographic data, and hospital stay duration. The total number of
arthroscopy procedures conducted in the evaluated period in 2020 was approximately 8.6% higher than that in the corre-
sponding 2019 period. The mean duration of hospital stay for orthopedic patients after their knee or shoulder arthroscopy was
3.1 days in 2020 and 2.8 days in 2019. Our study revealed the mean age of arthroscopy patients during the pandemic to be lower
at 48.4 years than the 51.2 years recorded in 2019. The male-to-female ratio was shown to be lower at .85 during the pandemic,
having decreased from |.5 in 2019. The COVID-19 pandemic did not reduce the number of arthroscopy performed at our
center, and the mean age of the patients did not change. However, the pandemic had a marked effect on the mean duration of
hospital stay and male-to-female ratio.
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Introduction

What do we already know about this topic?

Many centers limit elective surgical procedures
such as arthroscopies first, before limiting
other services in view of the ongoing COVID-
19 pandemic.

How does your research contribute to the field?

We assessed the effect of the COVID-19
pandemic on knee and shoulder arthroscopy

performed in an orthopedic department of a
university hospital in Poland. 'Department of Orthopaedic and Trauma Surgery, University Hospital in
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The most common indication for shoulder or knee arthros-
copy are pain due to osteoarthritis or injury, limited range of
motion, signs of joint instability, problems with self-care,
lower quality of life, and progressive limitations in physical
activity, which do not resolve after conservative management
and rehabilitation.'

What are your research’s implications
towards theory, practice, or policy?
The COVID-19 pandemic had a marked effect on
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The 2020 COVID-19 pandemic altered the way health
care functions on the national and local levels.>"® Due to the
pandemic, patients have encountered considerable limitations
in their access to healthcare professionals, including orthopedic
surgeons. The character of work in orthopedic wards and the
orthopedic admission protocols have also changed.>'® Some
healthcare workers contracted COVID-19 and were obligated
to undergo quarantine; some were transferred to take care of
COVID-19 positive patients. These changes had an impact on
the number of patients hospitalized at orthopedic wards.>* In
response to a spike in new COVID-19 cases, elective surgical
procedures, including arthroscopies, were limited or halted
altogether in some orthopedic departments.”>'" Some pa-
tients, particularly those with pre-existing illnesses, who had
been scheduled to undergo arthroscopy postponed the date of
the procedure due to fears of COVID-19 infection. None-
theless, there have been recommendations to resume per-
forming elective procedures.®”®!" Sports injuries and road
traffic accidents have also shown significant decrement as
result of lock down in the COVID-19 pandemic. This could
have resulted in the reduction of post-traumatic arthroscopy.

To date, there has been little research into such an im-
portant issue as the effect of the COVID-19 pandemic on the
epidemiology of shoulder and knee arthroscopy procedures;
hence, there continue to be many unknowns. The available
reports—based on questionnaires sent to orthopedic surgeons—
estimated the effect of the COVID-19 pandemic on reducing the
number of orthopedic procedures, including arthroscopy, in
German, Austrian, and Swiss centers.*

We hypothesized that the number of arthroscopy proce-
dures decreased during the COVID pandemic. The purpose of
our study was to comprehensively assess the effect of the
COVID-19 pandemic on knee and shoulder arthroscopy
performed in an orthopedic department of a university hos-
pital in Poland.

Materials and Methods

The epidemiology of shoulder and knee arthroscopy was
assessed in a Polish university medical center dealing with
such procedures and offering medical rehabilitation. Two
time periods were analyzed and compared: the period of the
COVID-19 pandemic in Poland (Mar. 4-Oct. 15, 2020) and
the corresponding period prior to the pandemic (Mar. 4-Oct.
15, 2019).

In order to collect data for the study, the medical database
of all data of patients treated in our department was analyzed.
In our study, we analyzed all arthroscopic procedures of the
shoulder or knee (including diagnostic arthroscopy, post-
traumatic arthroscopy, meniscus repair, anterior cruciate
ligament [ACL] reconstruction, rotator cuff repair, and labral
repair) conducted in the period between Mar. 4, 2019, and
Oct. 15, 2019, or between Mar. 4, 2020, and Oct. 15, 2020,
with full medical and epidemiological data available. The
exclusion criterion was the lack of all medical and

epidemiological data. None of the patients we evaluated were
excluded from the study. This study had been approved by the
local review board. All patients were tested for COVID
during the pandemic. All elective patients were given 10 days
of home quarantine prior to admission to hospital.

Patients admitted to our ward who were scheduled for
shoulder or knee arthroscopy were tested for COVID-19 48 h
before admission to the ward. Then, after the result was
checked, they were admitted to the ward when they had a
negative result.

The following data were analyzed: the total number of
shoulder and knee arthroscopy; total number of women who
underwent shoulder arthroscopy (including diagnostic ar-
throscopy, post-traumatic arthroscopy, and rotator cuff repair);
total number of men who underwent shoulder arthroscopy; total
number of women who underwent knee arthroscopy (in-
cluding diagnostic arthroscopy, post-traumatic arthroscopy,
meniscus repair, and ACL reconstruction); and total number
of men who underwent knee arthroscopy. Moreover, the
analyzed data included the mean age of the men and women
who underwent knee arthroscopy; mean age of men and
women who underwent shoulder arthroscopy; mean age of
the patients (without sex stratification) who underwent knee
arthroscopy; mean age of the patients (without sex strati-
fication) who underwent shoulder arthroscopy; mean du-
ration of hospital stay of those patients (total, men, and
women) who underwent knee arthroscopy; mean age of all
arthroscopy patients (without sex stratification); and mean
duration of hospital stay of those patients (total, men, and
women) who underwent shoulder arthroscopy. We also
assessed the male-to-female patient ratio.

All analyzed data from the period of the COVID-19
pandemic in Poland (Mar. 4-Oct. 15, 2020) were com-
pared with those from the corresponding pre-pandemic pe-
riod (Mar. 4-Oct. 15, 2019).

The obtained data were statistically analyzed using the
Statistica 13.1 software. Pearson’s chi-square test was used
to compare the variables. The level of significance was set at
a=.05

Results

All results have been presented in Table 1.

Our analysis demonstrated that the total number of ar-
throscopy procedures conducted in the evaluated period in
2020 (pandemic) was approximately 8.6% higher than that in
the corresponding 2019 period; this difference was not sta-
tistically significant (Figure 1, Table 1), (P = .4841).

The total number of knee arthroscopy performed in the
evaluated 2020 period was 6.3% higher than that in the
corresponding 2019 period (prior to the epidemic); this
difference was not statistically significant (Figure 1, Table 1),
(P = .68858).

The total number of shoulder arthroscopy in the evaluated
2020 period was 33.3% higher than that in the pre-pandemic
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Table 1. Epidemiological Characteristics of Patients Who Underwent Shoulder and Knee Arthroscopy.
2020 2019 no Differences between 2020 vs.
Variable pandemic pandemic 2019 p
Total number of patients 76 70 8.60% 0.4841
Number of women 35 28 25% 0.4607
Number of men 41 42 —2.38%
Knee arthroscopy 68 64 6.30% 0.68858
Shoulder arthroscopy 8 6 33.30%
Mean age of all patients 48.4 51.2 5.46% 0.1169
Mean age of women, shoulder arthroscopy 60 58,4 2.73% 0.33259
Mean age of men, shoulder arthroscopy 53.2 70 —24% 0.33259
Mean age of women, knee arthroscopy 53.1 63 —15.71% 0.2003
Mean age of men, knee arthroscopy 36.2 50.2 —27.88% 0.32835
Medium duration of hospitalization [days) 3.09 2.8 10.35% 0.03848
Medium duration of hospitalization, women, shoulder 2 34 —41.17% 0.04979
arthroscopy
Medium duration of hospitalization, men, shoulder 24 4 —40% 0.18009
arthroscopy
Medium duration of hospitalization, women, knee 2.3 3 —23.33% 0.77416
arthroscopy
Medium duration of hospitalization, men, knee arthroscopy 3.1 2.6 19.23% 0.02399
Male-to-female ratio 0.85 1.5 —43.33% 0.03765
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Figure 1. Total number of arthroscopy.

period; this difference was not statistically significant (Figure
1, Table 1), (P = .68858).

Moreover, our analysis revealed that the mean duration of
hospital stay for orthopedic patients after their knee or
shoulder arthroscopy was 3.1 days in 2020 and 2.8 days in
2019; this difference was statistically significant (Table 1),
(P = .03848).

Our study revealed the mean age of arthroscopy patients
during the pandemic to be lower at 48.4 years than the
51.2 years recorded in 2019 (Table 1), this difference was not
statistically significant (Table 1), (P = .1169).

The male-to-female ratio was shown to be lower at .85
during the pandemic, having decreased from 1.5 in 2019; this
difference was statistically significant (Table 1).



INQUIRY

Discussion

Due to the high number of patients requiring shoulder or knee
arthroscopy, assessing the epidemiology of shoulder and knee
arthroscopy during the COVID-19 pandemic is important.
Our study did not confirm the hypothesis of a reduction in the
number of knee and shoulder arthroscopy performed during
the COVID-19 pandemic.

Previous reports estimated the effect of the COVID-19
pandemic on lowering the number of orthopedic procedures,
including arthroscopy, in Germany, Austria, and Switzerland,
and a decrease in the number of European centers performing
elective arthroscopies has been speculated.*

There have been no studies analyzing the impact of a
nation-wide pandemic-related lock down on the real-world
epidemiology of shoulder and knee arthroscopy performed in
individual orthopedic departments.

The COVID-19 pandemic considerably altered the way
the healthcare systems (including orthopedic departments)
functioned in many countries.”'® Doctors, nurses, and re-
habilitation specialists found themselves in a new reality.
Some healthcare professionals contracted COVID-19, some
were quarantined, and others were delegated to work with
COVID-19-positive patients.”* Elective admissions to most
trauma and orthopedic words were limited (at first) and then
completely halted in order to limit the spread of the causative
pathogen, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).>>1% In other centers, a large proportion of
patients canceled or postponed their scheduled procedure due
to fears of COVID-19 infection. However, as the pandemic
continued, recommendations to resume elective procedures,
including arthroscopy, began to emerge.®’-*!!

Literature reports estimated a 23-100% decline in the total
number of elective surgical procedures being performed.>*>'°
The COVID-19 pandemic saw arthroscopy being canceled or
postponed (delayed) in an estimated 38.9-69.2% of centers.*”
Sports injuries and road traffic accidents have also shown
significant decrement as result of lock down in the COVID-19
pandemic. This could have resulted in the reduction of post-
traumatic arthroscopy.

Our study shows that the COVID-19 pandemic had no
significant impact on the number of arthroscopic procedures
in the evaluated 2020 period in comparison with the pre-
pandemic period. This may be a result of significant restrictions
imposed (in our orthopedics department) on procedures in-
volving larger numbers of personnel and those potentially
requiring blood transfusions and longer hospitalization; such
procedures include total hip or knee arthroplasty. The relatively
long waiting list for an elective arthroscopy in our center
was another reason why patients—reluctant to have the
waiting period extended even more—avoided canceling
their surgery and presented for the procedures as scheduled,
despite the COVID-19 pandemic. Arthroscopy, especially
post-traumatic ones, in contrast to total hip or knee ar-
throplasty, was not significantly limited in our hospital

during the COVID-19 pandemic. In Poland, similarly to
other European countries, there was a lockdown. Pandemic-
related restrictions were reported, as in Germany, Austria,
and Switzerland, in the countries affected by the publica-
tions cited.

There have been no studies assessing the impact of the
COVID-19 pandemic on the age of patients undergoing
shoulder or knee arthroscopy. Our study did not showed a
marked effect of the pandemic and nation-wide lock down
measures on the mean age of patients undergoing arthro-
scopic procedures. The fact that their mean age did not
decreased may be due to the elderly did not fearing SARS-
CoV-2 infection and its possible complications.

There have been no studies evaluating the effect of
lockdown measures on the mean duration of hospital stay
following shoulder or knee arthroscopy. Our data showed the
mean hospitalization, which was lower at 2.8 days in 2019,
increased to 3.1 days during the pandemic. This resulted from
several factors: a longer waiting period before the procedure,
due to the limited number of available orthopedic surgeons
and anesthesiologists during the pandemic, and the priority
being given to managing patients with fresh injuries.

There have been no studies assessing the effect of the
COVID-19 pandemic on the male-to-female ratio in patients
undergoing arthroscopy. During the evaluated 2020 period,
we observed a considerable reduction in the number of male
patients and a considerable increase in the number of female
patients in comparison with the figures for the corre-
sponding period in 2019. Perhaps women are more deter-
mined to have surgery performed, even in the COVID-19
pandemic.

In the future, we are planning another multi-center pub-
lication, on a larger group of patients, assessing the impact of
the COVID-19 pandemic on the performance of arthroscopy
over a longer period of time.

This study demonstrated moderate impact of the COVID-
19 pandemic on the epidemiology of shoulder and knee
arthroscopic procedures.

Contrary to expectations, the COVID-19 pandemic did not
reduce the number of arthroscopy performed at our center and
the mean age of the patients did not change. However, the
pandemic had a marked effect on the mean duration of
hospital stay and male-to-female ratio.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, au-
thorship, and/or publication of this article.

ORCID iD

Piotr Morasiewicz @ https://orcid.org/0000-0002-7587-666X


https://orcid.org/0000-0002-7587-666X
https://orcid.org/0000-0002-7587-666X

Kazubski et al.

References

1.

10.

Carr AJ, Price AJ, Glyn-Jones S, Rees JL. Advances in
arthroscopy-indications and therapeutic applications. Nat Rev
Rheumatol. 2015;11:77-85. doi:10.1038/nrrheum.2014.174
Bedard NA, Elkins JM, Brown TS. Effect of COVID-19 on hip
and knee arthroplasty surgical volume in the United States. J
Arthroplasty. 2020;35:545-S48. doi:10.1016/j.arth.2020.04.060

. Thaler M, Khosravi I, Hirschmann MT, et al. Disruption of joint

arthroplasty services in Europe during the COVID-19 pan-
demic: An online survey within the European hip society (EHS)
and the European knee associates (EKA). Knee surgery, sports
traumatology. Arthroscopy. 2020;28:1712-1719. doi:10.1007/
s00167-020-06033-1

Liebensteiner MC, Khosravi I, Hirschmann MT, , Board of the
AGA-Society of Arthroscopy and Joint-Surgery, Thaler M.
Massive cutback in orthopaedic healthcare services due to the
COVID-19 pandemic. Knee Surg Sports Traumatol Arthrosc.
2020;28:1705-1711. doi:10.1007/s00167-020-06032-2
Liebensteiner MC, Khosravi I, Hirschmann MT, et al. It is not
‘business as usual’for orthopaedic surgeons in May 2020-the
Austrian-German-Swiss experience. J Exp Orthop. 2020;7:61.
doi:10.1186/540634-020-00272-4

Kort NP, Barrena EG, Bédard M, et al. Resuming elective hip
and knee arthroplasty after the first phase of the SARS-CoV-2
pandemic: The European hip society and European knee as-
sociates recommendations. Knee Surg Sports Traumatol Ar-
throsc. 2020;28:2730-2746. doi:10.1007/s00167-020-06233-9
Kort NP, Barrena EG, Bédard M. Recommendations for re-
suming elective hip and knee arthroplasty in the setting of the
SARS-CoV-2 pandemic: The European hip society and Eu-
ropean knee associates Survey of members. Knee Surg Sports
Traumatol Arthrosc. 2020;28:2723-2729. doi:10.1007/s00167-
020-06212-0

Nanne PK, Zagra L, Gomez Barrena E. Resuming hip and knee
arthroplasty after COVID-19: Ethical implications for well-
being, safety and the economy. Hip Int. 2020;30:492-499. doi:
10.1177/1120700020941232

Athey AG, Cao L, Okazaki K. Survey of AAHKS international
members on the impact of COVID-19 on hip and knee ar-
throplasty practices. J Arthroplasty. 2020;35:S89. doi:10.1016/
j.arth.2020.04.053

D’Apolito R, Faraldi M, Ottaiano I, et al. Disruption of ar-
throplasty practice in an orthopedic center in northern Italy

I1.

12.

13.

14.

15.

16.

17.

18.

19.

during the coronavirus disease 2019 pandemic. J Arthroplasty.
2020;35:56-S9. doi:10.1016/j.arth.2020.04.057

D’Ambrosi R, Biazzo A, Masia F, et al. Guidelines for re-
suming elective hip and knee surgical activity following the
COVID-19 pandemic: An Italian perspective. HSS J. 2020;13:
1-6. doi:10.1007/s11420-020-09809-w

Donell ST, Thaler M, Nicolaas C, Budhiparama, et al. Prep-
aration for the next COVID-19 wave: The European Hip So-
ciety and European Knee Associates recommendations. Knee
Surg Sports Traumatol Arthrosc. 2020;28:2747-2755. doi:10.
1007/s00167-020-06213-z

Upadhyaya GK, Iyengar K, Jain VK, Vaishya R. Challenges
and strategies in management of osteoporosis and fragility
fracture care during COVID-19 pandemic. J Orthop. 2020;21:
287-290. doi:10.1016/j.jor.2020.06.001

Hashmi P, Fahad S, Khan HN, Zahid M, Sadruddin A,
Noordin S. Covid-19 pandemic: Economic burden on pa-
tients with musculoskeletal injuries in a tertiary care hospital
of LMIC; retrospective cross sectional study. Annals of
Medicine and Surgery. 2020;60:5-8. doi:10.1016/j.amsu.
2020.09.049

Yu P, Wu C, Zhuang C, et al. The patterns and management of
fracture patients under COVID-19 outbreak in China. Ann
Transl Med. 2020;8:932. do0i:10.21037/atm-20-4174
Maryada VR, Mulpur P, Guravareddy AV, Pedamallu SK,
Bhasker BV. Impact of COVID-19 pandemic on orthopaedic
trauma volumes: A multi-centre perspective from the state of
Telangana. Indian J Orthop. 2020;54:1-6. doi:10.1007/s43465-
020-00226-z

Mitkovic MM, Bumbasirevic M, Milenkovic S, Gajdobranski
D, Bumbasirevic V, Mitkovic MB. Influence of coronavirus
disease 2019 pandemic state of emergency in orthopaedic
fracture surgical treatment. Int Orthop. 2020;29:1-6. doi:10.
1007/500264-020-04750-3

Murphy T, Akehurst H, Mutimer J. Impact of the 2020 COVID-
19 pandemic on the workload of the orthopaedic service in a
busy UK district general hospital. Injury. 2020;51:2142-2147.
doi:10.1016/j.injury.2020.07.001

Lv H, Zhang Q, Yin Y, et al. Epidemiologic characteristics of
traumatic fractures during the outbreak of coronavirus disease
2019 (COVID-19) in China: A retrospective & comparative
multi-center study. Injury. 2020;51:1698-1704. doi:10.1016/;.
injury.2020.06.022


https://doi.org/10.1038/nrrheum.2014.174
https://doi.org/10.1016/j.arth.2020.04.060
https://doi.org/10.1007/s00167-020-06033-1
https://doi.org/10.1007/s00167-020-06033-1
https://doi.org/10.1007/s00167-020-06032-2
https://doi.org/10.1186/s40634-020-00272-4
https://doi.org/10.1007/s00167-020-06233-9
https://doi.org/10.1007/s00167-020-06212-0
https://doi.org/10.1007/s00167-020-06212-0
https://doi.org/10.1177/1120700020941232
https://doi.org/10.1016/j.arth.2020.04.053
https://doi.org/10.1016/j.arth.2020.04.053
https://doi.org/10.1016/j.arth.2020.04.057
https://doi.org/10.1007/s11420-020-09809-w
https://doi.org/10.1007/s00167-020-06213-z
https://doi.org/10.1007/s00167-020-06213-z
https://doi.org/10.1016/j.jor.2020.06.001
https://doi.org/10.1016/j.amsu.2020.09.049
https://doi.org/10.1016/j.amsu.2020.09.049
https://doi.org/10.21037/atm-20-4174
https://doi.org/10.1007/s43465-020-00226-z
https://doi.org/10.1007/s43465-020-00226-z
https://doi.org/10.1007/s00264-020-04750-3
https://doi.org/10.1007/s00264-020-04750-3
https://doi.org/10.1016/j.injury.2020.07.001
https://doi.org/10.1016/j.injury.2020.06.022
https://doi.org/10.1016/j.injury.2020.06.022

	Effects of the COVID-19 Pandemic on the Epidemiology of Knee and Shoulder Arthroscopy
	Introduction
	Materials and Methods
	Results
	Discussion
	Declaration of Conflicting Interests
	Funding
	ORCID iD
	References


